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Summary 

Based on the results of a study done in 2006, we found that the regulation of 

the water flow into the Tsuei-Feng Lake, primary results in violent water level 

fluctuations, which severely affects the activity and succession of fauna and flora in 

the area. To clarify and better understand the variations of the environment 

surrounding the Tsuei-Feng Lake, and to deal with the introduced fish species 

management, a subsequent monitoring program was launched in 2007, with the aim 

of providing proper suggestions and references for shallow-lake management in the 

area.   

The vegetation sampling were conducted along 13 transect lines After six 

consecutive investigations 171 taxa of vascular plants, and 20 taxa of bryophytes 

were recorded. Using a multivariate analysis, the vegetation communities were 

classified into six categories: A. Eurya crenatifolia�Miscanthus sinensis type, B. 

Digitalis purpurea�Miscanthus sinensis type, C. Polygonum thunbergiivCarex 

phacota type, D. Mazus alpinusvGnaphalium luteoalbum subsp. affine type, E. 

Polygonum praetermissumvGnaphalium luteoalbum subsp. affine type, and F. 

Juncus leschenaultiivGnaphalium luteoalbum subsp. affine type.  In addition, 

during the investigation, invasive plants of 8 herbaceous taxa, and some rare plants, 

such as Galium trifidum, Polygonum praetermissum and Carex phacota, were also 

recorded around the lakeside. These species are seldom found near other lakes in 

Taiwan. 

The cyclic succession of the vegetation along the lakeside was influence by the 

seasonal water level fluctuations, which can explained by the environmental sieve 

theory.  The characteristic of the hydro period is very important in the ecological 

conservation of wetlands and lakes. Although the influences of the water level 



variation was the most important factor for the vegetation distribution and 

differentiation in different belts, the vegetation was also effected by the angle or 

slope of the topography, especially from mixed community areas to bare land. The 

vegetation could become cyclic succession in one year where water logging was 

caused by the flow and waning of the water level. Under these conditions, 

Miscanthus sinensis can be a good indicator plant species. The vegetation like Carex 

phacota and Gnaphalium luteoalbum subsp. affine in the short grass area, and mixed 

communities area were similar to the Lower Mixed Community (LMC) in New 

Zealand. 

The fauna inventory was based on previously used methods and techniques. 

Gill nets were set up on permanent sites, and fish funnel traps were employed for 

introduced fish species catching. There were 12 IR auto trigger camera sites and 4 

Sherman trap lines for birds and mammals inventory data collection. For a better 

understanding of the fauna differentiation within the Tsuei-Feng Lake and adjacent 

original forest, the latter of which is a reference for ecological restoration proposes, 

we setup two IR auto trigger cameras in the Taiwanese beech forest, Ton-Shan.  

Of the 2,696 captured fish, belonging to 4 species, the predominant species 

was gold fish (92.12%) and then the common carp (6.55%). According to the 

inventory result, there were 14 mammal species, from 10 families, that naturally 

occurred in this area. But the wild boar was recorded for the first time in this study, 

this year. The differentiation within Tsuei-Feng Lake and Ton-Shan Taiwanese beech 

forest, was the abundance of muntjac and small carnivores. In addition, the 

Formosan yellow-throated marten was restricted to Ton-Shan Taiwanese beech 

forest, which ideally is consider as the ecological restoration index for Tsuei-Feng 

Lake terrestrial fauna. 
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 � ' A A B � s t u %v w ´ �

1988�jÂ � K ;( ) � Ü Å� Ü Ï x ¾ � G � Ü Å�% Uu y �Û z �Â �V

K B Ü Å8 ��¹ Ê � �5 �e O ;�% o �%Ð � %� � % p q r % ¢ 
 &

U� z {�́ ; z { Û ú k | } �¹ ��V¤ ¥ � �+ 3 P QR ¥ �Mitsch and 

Gosselink, 2000j � ~ ~  ��2006�T 

    K L �¹ ���Ø Ù Û ¤ ¥ �season�%��Ø Ù � � N � � N �% E N *

O B Ü Å�È É � í º Ã Ä �R ¥ ú k jÂ ���� � * � Ù � � R Ï ¦ § �

¡ + 3 ' ½ ¾ �³s� � � � ] pn " � � � ;=r� 

1.��� � Å à � �turn over��R ¥ Û ú k Ï ¤ ¥ ��� � Å+ 3 �_»

� L ¸y � � Z ' ` À��� Ð ��\ � �_» �¹ . � î Ü e O �ì � z

{�´ ;� � F , � � � � �pulsing� � � � � l Ï � ��� � � � � �� ¢

Ñ � � Ð ��¡ ¸y �Mitsch and Gosselink, 2000j � ~ ~  ��2006�T 

2.��� à � � R �	 �=âÏ � � � � � Ñ �¸y ��¹ �³´ �¹ �

�� ñ � � G Ü ÅÛ � � �ñ � ¢ ¤ ¥ Ø Ù �� � �Riis and Hawes, 2001���

� � � � �´ �=rj�´ ;Ø Ù �Ò #³�Ü�water-logging�� � � �_

» H � ���� �' ; ! õ � H [ ��� & ' k ;s�» N � �� × Q " � >

� é « �tolerance� � � H � Ü � �Ö × ��Ù � A � ^ � � ¹ M & U�³´

��Ø Ù Ò �& U  Ö × ���Ø Ù j¨ " © ª « �( ) �cyclic succssion��

À� x �N Å© ª Ø Ù ���@¤ ¥ � � Û Ã Ä �_» & Ur�vegetation type�

��Y@' ;� � "  �species composition�Ö × Ã Ä �¤ ¥ *� � ­ � + 3 T 

� ;=r³��Ø Ù *& U � � Û Ã Ä �¨ " | �½ � & Ur@' ;� Í

+ �� � �â� � J ' ; 7 6 �+ ��¸y º 5 0 �& U�( ) M �  ¸ é á
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�� Gleasonian ( ) · « T 

    Gleasonian�( ) · « �³�� � � à � Ú ¨ " � � � ����� Ø ��

Ü�_» ' ;V � £ � � ��ÜA �� � ;Ã Ä =r� �   å V�Ç � 8 ¡ @

Ã Ä �& ' · ��plant stratege ����1�× Q " K ¢ �é « : Ï k ¸ � × Q "

�propagation��;s�seed��é « K ¢ � ` � � y j�2�× Q " å W * . :

��� Ø A & ' , [ \� å W j�3� & ' �º G r�habitat of plants�: k l �

º �& ' " > £ ���º �& ' " V��� Î Ü k £ Ê ;s��À y � �� �

� ó �ª ® ^ S � ¹ M Û �Ë Ø Ù Ò # � � 
 " º W X T 

K L =r� Ï ` À��� Ø Ú ¨ " ��Ü�water logging� Û � º ¤ ¥

�season�%��Ø Ù � � N � � N �% E N *O B Ü ÅH /�;ª ® � ¤ k ³

s�P Qª ® �¯ ° �³´  F , ¸y �ª ® ¯ ï �wetland environmental sieve�

�van der Valk, 1981��^ 2-1�T 

 

 

���� 2-1����� � � � � � 	 
 � � 
 � � � � � � � �� � � � � � 	 
 � � 
 � � � � � � � �� � � � � � 	 
 � � 
 � � � � � � � �� � � � � � 	 
 � � 
 � � � � � � � � ����� �� �� �� � van der Valk, 1981���� 

 

A J K @;º W X �· ��p 8 
 ¢ 12; ¥ M �¸y º W X r« �� 8
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A , ��º & ' �P , l �º & ' �V , ¸ � ¦ Q , � �l �º & ' jS , G

§ � × Q " �p/ , £ Ê ;s� × Q " ¨ ��D , � § � × Q " � Ã p/ , £ Ê

;s O � x � } � ��;s O � × Q " �jI , � #º G �& ' � � ¾ � �º G

���� Î A Ó Ô y �Ð � & ' �II , �#º G �& ' �� ¾ � ���� � A �

º G ��8 �;�& ' � © s ª �T 

« �V� H � A �^ 2-1��D Ir� ¬ º G � � #¸y �' ;�� � - k

l �º ¦ Q " P å �' ; ­ p å �;�Ò #� �� Å AD-I���º � § � � #

¸y & ' �%AS-I���º G § � � #¸y & ' �%PD-I� l �º � § � � #¸

y & ' �%PS-I� l �º G § � � #¸y & ' �� � � � ­ � � ¬ ® � ;�� �

§ � G § Û ��º %l �º * ¸ � ¦ Q �l �º & ' �AD-¯%PD-¯%VD-¯%

AS-¯%PS-¯@ VS-¯� , � �@è ° º ¼ � � #¸y k ¸ � ¦ Q , � �l �

º & ' T 

À� van der Valk¸y �ª ® ¯ ï �=r · « � ± ² �³´ KeddyV ³ ´

¸y �	
  E ¢ ¸y � �ª ® � & U' ;� � �*� � · « �^ 2-2��V '

� Û 4 5 ' ; u m �l �t Ü Å�� ' ;� S5%S6%S22%S30%S40%S42� � � �

��� � A �' ; � � + ��À���� � ¯ ° - � L Ã G J �& ' �_» &

' ¬ N å - ��� Û ' ;�S6%S22%S40�� µ ��� � � - l & '  Õ ³Ã G

_ 
 � ¶ · �Â �� - � �¤ � µ ��� Î & ' ] � � �_» �� Û & ' ] R

R S ��Ç S ���� ' ;�À N å �;s O @ × Q " � � ��� �� ' ;â

Ï À � ó �& ' ;s ¸ × S ��S2%S4%S6%S22%S40��ÇÚ å W �' ;* ¹

M Û á Õ ­ � È É �^ 2-2�T´ ^; · « � , ù ã �  Ï ' è ¸y º 5 ¹ �o

8 º Þ ¢ � · « � ¬ Ï A ¨ � » ° � ¼ 3 ½ ¾ �Keddy, 1992j � ~ ~  ��

2006�T 
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���� 2-2����� � 
 � � � � � � �  � � � ! " # � � � $ % � �� � 
 � � � � � � �  � � � ! " # � � � $ % � �� � 
 � � � � � � �  � � � ! " # � � � $ % � �� � 
 � � � � � � �  � � � ! " # � � � $ % � � ����& �& �& �& � Keddy, 

1992���� 

 

Vä å æ � � n ��¹ �V�Ë � �Uº G � � R �' ;UjF , Ð Ñ J �

& ' á Õ �low mixed community; LMC�TLMC ¿ � �& ' . � ¶ - À Z Á * Â

Ã � o �@;�¶ � T& ' á Õ � ¾ K ¢ V Ä F Å C �¬ �° N © V 0.1U 1.8m

>jÚ � �' ;� º � N Ã $ � 5cm� Ã k �õ â B � Æ �Ï �� ï �é « 7

6 V�Ì �Johnson and Brooke, 1998�Tù ã Ð " G �& ' á Õ V Ç È  � ¢ � �

' ; ( ) N ã É Ï Ð �ä å æ �Ç  � ù ã �¤ ¥ ��Ø Ù �� � �Spence, 

1982�T 

�º & U�' ;l [ ��ü ¾ \ ¢ 7 ��+ 3 � Í + � N � Ê _ T« ���

Ë � Ì L ¬ � � ���� �Û �¹ �' ; ( ) N Ã � �Hill and Keddy, 1992���

VG N ���� �� �� �� �' ; ( ) N �Keddy and Reznicek, 1986; Wilcox 

and Meeker, 1991��ÇÏ V��+ 3 ) º � �y é �' ; ( ) N ] ^ N Ð - � �

�Hill et al., 1998�T�V Ä F �y Ò R Í F �Ò #�& ' á Õ *' ;l [ �� �

��Î�T 

� � ��� �Ø Ù � N� ��³´  Ã å V D ¯ r �;�� & ' �_ » & '

á Õ ' ;ù � �� Å ��¡ �� Ï â Ð %Ñ Ò �� � �Ð�Ä Ü� Ó �y ¨ � �
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L z Ä ��� L â , Í Ô � z Ä > Ï . �=ã � LMC & ' �� van der Valk�

VD-I@ VS-I r å V�Ä ÜV�� � Î A Ï . � Keddy ¼ 3 · «�� L � # ¸ y

& ' S � �â p P� I H B T 

 

2-1 ��������� �� �� �� � � � � �� � � �� � � �� � � � ����� �� �� �� �  

2-1-1 ��'()*��'()*��'()*��'()* 

��Ò 8 ° Õ º � ° �Normal Depth�Ã Ã ½ £ � Ð *� Ö © : Û> �X

Y øl«�� lTÚ _ ­ �øl«�� l, × Ø «c dl�HOBO Water Level 

Logger�ONSET Computer, MA, USA��p Ä Ü c d� Ù @�� ��� lÛ Ú Û

N, 0.1cm� Ù N = ó º 0ÜU 40Ü� _ ­ � ° = ó <9m�� ¥ c Ý " , 64K

� ª � T 

XY Ü Þ Ä Ü� Y � ß × Ø «c dl�� ß � Y � à á 8 �	 � ß � Y �

�8 �Ä Ü��� l� Y V � | � Ñ �» · â 8 � ã ä � Ö å æ � ø � T � Y

��8 ��� l�â M k ç è é : Ú ¾ � Y �� Y �̂ q�� l� ì� ç è � �

 k GPS 8 d ç è � Y � à Å ê ß T 

À�� � ��� + 3 � ��� l� � Y ÜÅ*�N�,� ë ì � í i Tþ

���� � � Y �� l�â �Ð�� Ü p . î Ô � à á 8 �! " ¸ ï � � 4 8

dT�þ�Ð�� ÜÅ � Y �� l�³p . ¸ Þ V��� �ë ¢ �� l�� ð

� 4 TJ ñ ;;4 n A �â q � 4 5 6 � E N,| 30n ò 8 d� ó ��´ p â

B c d $ �� �Û z ���NÐ�� � � Y �Uç �Ð�� � ^ ë ¢ � ð � 4 �

^ � Y S ¹ � ô T � 4 � ð � õ ö A �p ÷ À� Ø * � á Ø Ö ÛÈ � ø � Ä Ü

Å� Ù �� ù N�� ú e �� �T 

 

2-1-2 �
 � + , (�
 � + , (�
 � + , (�
 � + , ( 

�ª ® C D Û'�Ï V û 2 ¸ y º5 Ûº' y Á 3 j � 5 + 3 Tþ` ü * ý

þ � � �_ ��# 8 XY G�C D � ý � u õ J G Ûy í �kë » ÜÅ â B * à
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ÅnÆ Û � 4 � 	 |bU � y ê ë �[ �S � � � � PQ P� I / l �'� �

� no TV` ü ¤ k � �â p kJ ñ | ¤ � b Û� C C D TM lm C D E N,|

¤ � b �� 2006�� ¤ � � �n, � õ � nÛC D �'�� � 

a. �' ? � C D m� 

´ � n � ¾ C D �', � - %pH%Ù N%	 ¹ õ � . �ORP�%� Ù %á Ù %


 Ï N�p � � k � ý D mTpH* ORPmD é Þ �k pH* ORPl�Suntex 

TS-2, Suntex, Taiwan�� Ä mD �[ Û pHyjõ � N�k õ � Nl�YSI-30 

Conductivity Meter, YSI, US�� Ä mD j � - k � - l�WTW-Oxi 330i 

Waterproof Dissolved Oxygen Meter, WTW, Germany���� � � Ä PQ D

ìj 
 
 Nk � � � �Sechii disk��mD �� 
 
 � NT 

- 3 	 ¹ õ � Ï � Z ' 8 �ú C u m ¦ Î 2 � � �Þ ß �- 3 	 ¹ õ � � �

� *l ;º' y Á 3 j �¿ �Þ \ × ��� ï � ¦ � Z ' �3 j + 3 j� �

- ¦ pH Ï � �º í m� � . Þ ß ���& ' º' mÕ � � � � Z � � � -

� � � È � �Â����º í mÕ ! " - � N ¦ pHV8 � Ü � � � � � � �

2001�T 

 

b. �3 j � C D m� 

´ � n � ¾ RS��'* � /  �¿ �� � �%� ð � �%� � ð � �% 

�% ! � | À � � � " %#%$%
%%%& º ' �øÂ� " 8 � ( �

) � T 

ê 6 | � [ í Û�� 10 cm��[ � * � �� Y � ö + ¥ �, S � � � PQ

� C Û3 j � C no T� � � no � n�ê ­ ª » - ª ® . � Ú Ú * D �  

/ � ­ �é Þ Tº3 x - mê ­ E � 20N C 0 Ù 1 8 Û 2 / é Þ � ª . Ú

NIEA W510.54B é Þ �j � �% �% � ð � �% � � ð � �% ! ê ­ _

­ 3 J � C no � �WTW PhotoLab S12, WTW, Germany� _ ­ Merck 

Spectroquant no �) 4 *no Þ �Spectroquant, Merck, Germany�j| 5 (  

a . D é Þ , 6 7 8 ë Þ �NIEA E508.00B�T 

 

k� �C D � � y í �J ñ � � �� à Å¨ 4 , ® G r �� ] ô �å é á �

XY C D y í ��^ 2-3�T�øc «�� lXV A í Û� Y T 
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���� 2-3�����- , (. � / 0 . ��- , (. � / 0 . ��- , (. � / 0 . ��- , (. � / 0 . � 

 

2-2 � � � � � �  !� � � � � �  !� � � � � �  !� � � � � �  !  

2-2-1 �  1 2�  1 2�  1 2�  1 2  

& ' �RS�V 2007 ��� b RS�,M 	 
� D @ UD a b RS�Ê

9 : 2006� � Ã Ä ¤ ¥ %����� + 3 PQ RS�RS� k 2 ´ j ; �lu

[ Ò Þ �count-plot method�PQ jë [ é «k[ \ Þ Q Ûj[ \ Þ Ï � �& U

+ É ' � �é á < ÷ ���# XY 13 Z [ \ �^ 2-4�� ^ À [ \ ¥ ë ± ² â

B �[ Ò �[ Ò �XY k { C , � �U� � Z â k 5×5 m2 = X� Ò �plot��n

o Ü ^ 3 J [ \ ± ² � â B 4 õ � Ò ¨ " � õ [ Ò �stand�jc d� > c ' ;

� M F �� M â c d � Æ N%u M & ' ? � � 1cmk� ¨ â më @ A @ � Æ N�
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U�ª ® ³ s â c d� ° %6 | B 3 C 
 �� � ��N 6 È � ¼ F 6 È jk�

Ð 6 È 8 dÛ�� 3 C 
 �� � ��N, 3.45 m â c , 3.45 m�% à D �%E

F �* Ø F ��j�V / ¤ ¥ *¤ ¥ no Ü â � � [ \ � F N%[ \ GN%R

S¤ ¥ ��%T%U%Y�j ' A ^ A J � ° Û[ Ò kl + u q lPQ no T 

 

1 
2 

3 
4 

5 
6 

7 

8 

9 

10 11 
12 

13 

 

���� 2-4����3 4 5 � 5 6 # 7 8 �0 �3 4 5 � 5 6 # 7 8 �0 �3 4 5 � 5 6 # 7 8 �0 �3 4 5 � 5 6 # 7 8 �0 � 

 

� 4 �l G � � x [ Ò � � Æ Nk 100%, ¥ H �[ Ò � 4 t ­ � � � «

Excel I : õ ö å J �ª ® ³ s Û � 4 Ã ` à 3 , d e yTno A I ¢ Û � 4

â k K n� k y�Octave scale�à 3 , 1v9��Gauch, 1982�� u � ` ¼ 3 �

/ " 1 ¾ ST 

no � ê ­ n=*nÆ � � ^ ;no é Þ jn=no �qù ã [ Ò J L ,

& U r �k- 2 Ò n x r Û· 4 ;j � � nÆ é «no �p q[ Ò �& ' ¨ "

b � � ­ � �k- 2 x [ Ò *ª ® ³ s Ûù ¿ � j � ;no � A J � p - 2 Ò

nÛ· 4 ;� Ý p - 2 [ Ò Vª ® M b � nÆ �Î�*¦ § ³ s � v w ´ �

1987�T 

M 	 
 Ú ê ­ � n o Þ � n Æ � � Þ � Ordination � @ n =
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� Classification�j� 8 n Æ � � Þ Ï _ ­ ÎÎ 7 _ n o � Detrended 

Correspondence Analysisj ¼ F DCA� - 2 [ Ò V M N� �nÆ �@ N r 7 _

no �Canonical Correspondence Analysisj ¼ F CCA� � 	 
 � ¾ ¦ § �ª ®

M NjU�n=â _ ­ Ï á Þ ß ;no Þ � ¼ F TWINSPAN�� ¢ & U r Û �

�;@· 4 ;T @ ;no � � Ï q[ Ò Ûu M �� M � 4 � G " ù 7 � Æ yÀ

Excel à 3 " ¹ � O P A ^ ­ PC-ORD � «no T& U Ûn= t J ñ [ Ò 8 &

' � " Ûù ã � ��qù ã Û[ Ò J L � Q n�Ò n" Ã Ä �& U r �M 	 


Ûn=I J DCA Û[ Ò ­ � @ Ï á Þ ß ;no Þ � A � PQ nU � v w ´ �

1996jKent and Coker, 1992jMcCune and Mefford, 1999�T& U n=� A � k�

� ' Ð�Ü��D E b RSjÜÅ, 2007 � 7 b�PQ RS� � q R b �&

U n= A � k& U r PQ » ° �� q x b �x ¤ � Ú » �& U r no A � �

Sñ � k & Ï *R � T 

 

2-2-2 �  7 8 � 9 :�  7 8 � 9 :�  7 8 � 9 :�  7 8 � 9 :  

U�[ \ VÃ Ä ¤ ¥ �	 
�� : F N@GN / ,ª ® ³ s � kÃ Ä �¤

¥ @Ã Ä � F N� & Ï [ \ Å�+ 3 �� ñ � é «Ï Àx [ \ � ] × �# U3 C


 $ � Ú ¢ � ÛÃ Ä & U r Å � ¾ � �;�+ 3 �H B Ã Ä F N� S S � [ \ Å

] Ã Ä ¤ ¥ M N� �+ 3 ��no é «k[ \ , ¥ Ú �qÃ Ä [ \ À� � ] T �

ù Ä ��N@ 
 � y Ò �PQ [ \ 8 x � Ò � J L �J L é «k!" �ù 7 m,

¥ Ú �Êq x � Ò Ú ¢ � �' ; � Æ N J L �U ¢ x ' ;V�ÅÚ � �ù 7 m�

 k[ \ *' ;ù 7 m / " [ \ v' ; O P �VÃ Ä [ \ Å�' ; u %& U u

'% F N�¢ � ¤ ¥ %�� �+ 3 �³ s PQ l + m�no �no � k DCAP

Q no �kR � Ã Ä [ \ VÃ Ä ¤ ¥ �+ 3 TÄ Ü ÷ À Sørensen ù É � t u l

G Ã Ä [ \ V x Ü��+ 3 : 

Sørensen ù É � t u �CSV1-(2j/�aWb�)  

� ° * «� aV [ \ A�' ;m�bV [ Ò B 8 �' ;m�jV [ Ò W ��'

;mTCS ' � y 0 ÜS\ V K � õ [ Ò Å' ;� � " Ï 
 � ù ã �jCS ' � y

, 1 ÜS\ [ Ò Å' ; ¸ ù Ä Ûm¢ � � � X Y % Z [ z �1994�T ^ À K L ³
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s �+ 3 * H B �� + 3 VÃ Ä ¤ ¥ � 7 & U u '�@� �' ; Í + �¦ § T 

 

2-2-3 � � ; < =� � ; < =� � ; < =� � ; < = 9 : � 1 29 : � 1 29 : � 1 29 : � 1 2  

& ' 9 . r Ï Þ 7 ª ® Z � S � ¢ ù ã Ê _ %7 � ¾ Ûº5 � � �ù ã ¦ §

�& ' U � �species group��p k   ­ Vª ® C D * d e %º5 » Ì ¦ � � �	


�Ö ª ® Z � �+ 3 �& ' �r 5 %º5 @º? · � � S � ¢ ù _ � 9 . 7 \ T

Ú kM b RS`ÀA � no & ' � Æ N � �# � ó � ¾ � M & ' �n ] B ± & '

�ºG r %× Q " � W Ö @ � U K ¢ � x U � � ^ k& ' 9 . r � 7 _ �# ��

� ø � � � _ _  ��2007j ` a z  ��2004�T 

 

2-3 � � � � " # � $ % &� � � � " # � $ % &� � � � " # � $ % &� � � � " # � $ % &  

M lm D � �½ í �� ¾ Ï 6 7 � � � 3 ,9 : ;<=> ? @ � y � ¼ PQ

	 
�Ç`�M 	 
 b c ¥ � B ± ÛA �
 , 
 !�º5 ¥ M � 4 �� d �E F

� � ¸ ± Ï �# �9 : ;<=° Õ PQ f � ��Ï e ì�# ¥ 3 ,9 : <;` �

f ? lm �% U Ï 0 ­ ´ � <= �  f ! 5 g Ü�ª ® + 3 C D �I J � � �³

´ V D � �° Õ M PQ � � �# @� $ ª ® �� %& ' ¥ H º5 �  �RST�

� � � h � �� ' i é � 4 RSA �W l8 d 3 ,9 : ;<= 2� 4;%� � =

3� 4;% P Q = 3� 3;@ � � = 11� 19;T 

,O B - 2 �# ª ® �+ 3 �M �NÊq � ¾ �½ í j ìkñ ò f � �é

«�PQ �# � 3 ,9 : ;<= � U A à 	 
�@ � # �� $ � � � ' 4 n + 3

� � ��O B PQ bÅ+ 3 �	 
�,- » kPQ R � �Ú �RS	 
PQ ��

Y @y í Êç B M è PQ �í � O B PQ T� �� �
 V d æ y Ò  � � � � �

� # ¥ k � ' ���: ; '%< = '> ? �Ý . � ï � Ê _ ¢ � y �· � � | 3

l ��In press��³´ M �N�
  6 7 � � �# � $ � : m * I Q ? PQ ¼

n �' ;ù � 4 5 6 �ù ¿ � ' �  �	 
RSé Þ h ° �� � 

 

2-3-1 5 >5 >5 >5 > ? @? @? @? @ � A B 1 2� A B 1 2� A B 1 2� A B 1 2  

M �NO B � � Lauridsen et al.(1994) Ú K L _ ­ �î ï (Gill net)PQ �#

<= � U RS�M 	 
 0 ­ î ï Ûï 'l�j3 n%5 n%7 n%1 a%2 a%3
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a�a ; ` a�S 2-1�TRS E N,|bPQ � b � c����î ï � Y �� Y

�y í { , � ìí � �^ 2-5��ÇÄ � í � |b o ) � Y Ã Ä � � ï 'PQ R

S� qÚ �ñ � �<= p k f ¢ �Ã ^ � S �# Û8 Tx ï '�ñ ò ï ��k

ï � n � q r � Z Ú ñ ò � s � m�/ ,Þ ß PQ PQ |b ù 7 ( ) N�l G T 

 

 

���� 2-5����3 4 5 > C D E 
 F 03 4 5 > C D E 
 F 03 4 5 > C D E 
 F 03 4 5 > C D E 
 F 0 ����G H I J KG H I J KG H I J KG H I J K GLMLMLMLM ����+ A B N O 1 2 . �+ A B N O 1 2 . �+ A B N O 1 2 . �+ A B N O 1 2 . � 

 

LLLL 2-1����1 2 P Q R + E 
 S T1 2 P Q R + E 
 S T1 2 P Q R + E 
 S T1 2 P Q R + E 
 S T  

ï '� �  3n 5n 7n 1a 2a 3a 

GN�cm� 1296 1479 1479 1247 1404 4500 

�N�cm� 110 125 138 145 130 245 

q r � Z �m2� 14.26 18.49 20.41 18.08 18.25 110.25 
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�# 8 x <=Û " C m4 5 k t ý Þ ß �Fulton's condition index; K��Ý ,

< " � � NÞ ß PQ l G �Ricker, 1975��lG * «�� � 

 

W KV 

L3 

K� � � N� u � 

L� " G�cm� 

W� " ½ �g� 

 

	 0 ­ � ;<ð�PQ �# <=@ ¸ v w � ' Û x ñ �<ðÛXY kÄ ` a

�� A  × GNV12.5 cm × 35 cm�� Í y z �«<ð�Mao et al., 2004�@ � Í

y � � <ð�� A  × GNV12.5 cm × 35 cm�x À PQ XY �XY �é «] ª

��÷ k� è ¬ � 1-3 * ` > / ,<ð�Y � > � k { < | ­ � x } �x ñ ¶

$ �<=@�º ¸ v w º' T 

�# ¥ <= � U � � e G � � ��
 ê ­ ñ ò - ~ Ö m Þ �Catch-Effort 

Methods�PQ l G �Kreb, 1999�� R Þ � _ ­ � x � J @ � è E sX�1) Ò Ó

� U �2) 	 
� � 8 e G �;=O B � RS ý þ Ú ñ � �3)|� õ " � ñ � �ú

���TÀ� � n�<;��j� <%� <�ñ � õ " u � � � Ã � J D ^ �

sX�³´ �
 q�# ¥ ü ¼ �� ;<ñ � � 4 J L l G �# ¥ �<= � U u

mT´ �� D � � D � b RSÜ��
 ë ` Õ : � ¨ ß � � b ñ � � 15 � <�

i � PQ ß c � ¹ y ² S �8 �r U M b, � �W S 5 3 � �ß c �õ " �s

Xk � b ² S � 15 � < / , ü ß c �õ " �qA B 20 b �RS 
 ,� b ^ ñ �

�� � �k Lincoln-Peterson indexPQ �# 8 <= � U m e l�­ k / ,*ñ ò

- ~ Ö m Þ �Catch-Effort Methods��l G A � R � TÚ ��<= � U m e G ��


 { ê ­  Ecological Methodology Version 6.11 for Windows � � " PQ   G T 
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2-3-2 5 > U V5 > U V5 > U V5 > U V W X Y � � Z [ \ ] = ^ _ � �W X Y � � Z [ \ ] = ^ _ � �W X Y � � Z [ \ ] = ^ _ � �W X Y � � Z [ \ ] = ^ _ � � 1 21 21 21 2  

0 ­ ö �÷ ø� � ù ú 6 7 8 � r � � � ' PQ RS�RSy í ° ë �# ¶

$ þ A ' l � � �y í PQ ù ú XY Tqø� � ù ú ô X� � è y � Û B � �

1.3-1.8 m > á è � é ( � ñ 45N � ) y í v w � V R ìí � ó PQ � y RS�

k z { | õ b � b � E N�PQ õ � � � �/ � �� Y + � �| � � ìRSí 


RS4 n � x PQ ^ U@ b �¦ 	 � 4 µ 6 T 

M �NW �� � �# � $ ô X- 12 õ ù ú [ í �^ 2-6��ø 2b� Ì �,

- 2 � � �� $ � � � ' � " ' ;* � � � ë ,£ 
 u Ü ê ø � y Ò Û� ' ù

R � �kÝ , � � � � �� $ � # ª ® � � y � ¼ �I J �M 	 
° ë � õ - �

� �# �
 � � Â 
 RS[ í PQ ö �÷ ø� ù ú ô X�kR � � Â 
 �
 � �

x � 
 �* � Ü A ! 
 y � � � ��# � $ �Û8 � r � º� ' Û' ; � " @ù

7 ( ) N�OI��È É �^ 2-7�T 

 

 

���� 2-6����̀ ab 3 4 5 > c V W X Y � � Z [` ab 3 4 5 > c V W X Y � � Z [` ab 3 4 5 > c V W X Y � � Z [` ab 3 4 5 > c V W X Y � � Z [ dddd/ 7 . + e f \ Z � �0/ 7 . + e f \ Z � �0/ 7 . + e f \ Z � �0/ 7 . + e f \ Z � �0  
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���� 2-7����3 4 5 # g h h i j k l m + W X Y � � Z [ d/ Z � �0 �3 4 5 # g h h i j k l m + W X Y � � Z [ d/ Z � �0 �3 4 5 # g h h i j k l m + W X Y � � Z [ d/ Z � �0 �3 4 5 # g h h i j k l m + W X Y � � Z [ d/ Z � �0 � 

 

OIy(Occurrence index)�� � _ ­ � 0 ­ ö �÷ ø� � ù ú RS � � =� '

Ûù 7 ( ) Nl G ( � ¡ � �1998%2000)�� � OI y�l G ¹ ? � u ml �;

=�¢ � �ù ú ¶ $ �ú � ù 7 � ��³´ p v w » �ù � u Ý ù 7 � l �p ­

k ú �  R � H y x ; � � � ' u m*R « �OIyÛl G * «�� � 

 

v w � ' õ " u  OIy(Occurrence index) = 

ù ú C Ý Üu  

x 1000  

 

À� _ ­ ö � ÷ ø � � ù ú Ï � � í l u Þ RS é «� � � Þ j

Point-count��ù ú � _ ­ 7 �Ú v w �� ' õ " � ì kPQ õ " 9 ] �, ã ä

õ " ½ ± lu �� ï v w �Ä ;õ " OIy e G �q 1 � Ü¥ Ä ;õ " ½ ± ¢ � �


 ,Ä � õ " �kÎÐ OI� e �p . � T 

ù ú C Ý Üu �l G �Ï � � ö �÷ ø� � ù ú V � �� ï C Ý �ÜÅPQ

� Üu �l G �Ú 1 �� ï C Ý � Ü Þ �Ï ù ú � � A �v w � ' � � c d � @
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R « ` ^�ÜÅÌ G �U ù ú C Ý � ' A ÜÅ, � �þ5 ë � � Ü�ù ú ÊÂ�

ï   Ý �â l G U5 ë � � H Ü, � T 

�# ¶ $ �� r � � =â Ï kû ü ý } ~ �Sherman trap�PQ RS�k|

� õ } ~ ,� � � } ~ \ �RS E N,|bPQ � b � c���� } ~ � Y ��

�# ¶ $ � ºy @ 
 � PQ } ~ XY � ky � � � � � @ V º � / , x } �P

Q � r � � =� ' x ñ T 

 

2-3-3 n o p # � q r s p t u 1 2n o p # � q r s p t u 1 2n o p # � q r s p t u 1 2n o p # � q r s p t u 1 2  

: ; '*y � < = '> ? �;= � " �` º ­ � / ,ª ® * � y �Þ ß �,

- E F � � � � �# @� $ ª ® l � L � � 	 
*C D �° ��V   Q � ' RS

	 
�� � 8 ��
  � L c dH y : ; '*y � < = '> ? �Î �Ï I Q ? �

¥ H º' ù � 4 T 
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''''����( ) �* +( ) �* +( ) �* +( ) �* +  

3-1 , - � ��� � � � ( ), - � ��� � � � ( ), - � ��� � � � ( ), - � ��� � � � ( )  

3-1-1 ��� , (v w��� , (v w��� , (v w��� , (v w  

Àøc «�� l � ð � 4 � no A �q�� 7 ÜÅ+ 3 ¿ t ^�¡ �^

3-1TÀ� 2007� 5b A �� ^ N� ¢ �8-10bÅ�� P: ��� ���� l

� Y V�� � u * ` ± ² �Á k z £ é « ¤ ) ë » �� l�Ç³�8 Ç N���

� ¸ Þ ¥ ��� l�ë ¢ T³´ ��� 8 d , U 2007� 4b� µ Ï �N(2008

�) � bU ^ b�P: Ð�� �� ^ Q ë ¢ T 

 
���� 3-1����3 4 53 4 53 4 53 4 5 2006-2007��9 : ���9 : ���9 : ���9 : � 

(¦�A § e ¨ @ © 0 ª W X %B « ¬ W X %C ­ � @ ® ´ W X %D¯° W X ) 

 

À�� 7 ÜÅ+ 3 ^ 8 ¾ \ �|� � 2b± ² U 5b 8 Å�� ­ ,Ð��

�T� 7bT ¤ W X î [ ¤ � � A �� 9%10bÅ� W X ¤ ¥ A g � � � Ï �

�� �Ü�T�8 Å�N� � õ Ü��,8 �� �TÂ��5U 7bÛ8 ��

�,�� � ¢ ��� ¾ ��� ø� ± [ ¤ ¥ �Î[ * ² Ð j10-2b,�� � Î

�� Ù ���� � ¾ ��� � Î¹ ³Ï � ø�: Ú U y �� Ù � � nâ ³ Ö �

� ï _ �À�� Î� � � ú D �: Ú � � _ R Ã � ����� � » �� � ³ �

�¹ � � � � � � C _ Ã , ´ µ �� Ã 
 �� � C y T 

y» Õ ] �Ï �� � ���� � ¢ �� Ï V� U� � ¥ ¶ � � ¢ ���� �

Î�� Ï Ä Ä � ÎT¾ \ ��� � ¢ p . £ �� � Î[ mÛy S · y Ð ¦ § ��
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� Î[ mp . ¦ § Ã � ���� � Î â Ï *� Ú Ð U y S � � � ��¿ TÀ� ¸

¹ [ m � 4 �̧ Þ P� I �R 7 �¿ t T� � p . k K � � u õ [ m º � 4 �`

� à Åno é Þ �ú e � � � [ m�P� I À�µ · e é «�ú e � � ���µ

5 ß z { Û x �µ m�Î[ % · y Ð %y � �: Ð *¢ Ð % Ö � × �T � - �µ

�Û��̧ y Û��b��µ 5 ß z { m� Ï � õ ½ ¾ �· 4 �7 �¸ y �º

5 9 . ¦ § % � T 

 

3-1-2 �- , (v w�- , (v w�- , (v w�- , (v w  

n ] � 95� 4b 8c%95� 8b 29c%95� 11b 19c* 96� 1b 22

c è 5 PQ � C RS� A � ��S 3-1%3-2%3-3* 3-4�T D � b è 5 RSÜ�

ë k ç è ß ìC D í � Y �Â�À��� � Ø �� - F í �ß ì ç è � � H � Û

��� » � V� � � T� D ^ b è 5 RSÜ�A í � E í �� Y Ï À ù 7 �� �

y ' �� Y � » �p . � L - à Å� Y � � ¼ È T 

À è A � b �� C C D � 4 ¾ \ �4 b� �� � �� C Û pHyñ � 8 � �

� ð � �� K b� pHyVSÙ �,8 � � � � � �� Ù �, ½ ð � TH ¾ =*

� �& ' Q � J Ý ­ Ü�Õ � � I �8 � 2 � CO2� ¿ × � � � � �8 �

HCO3-�_ » � C À á � � �́ Ü�8 � - qÕ � � �H �8 Û � J Ý ­ Á Â Ã

Ü�pHy p Ä 9k� �� � -  q Ä � Ä � � ¦ �� � ¦ ÛÅj� 11b� pH

yÎÐ,8 � �, ð � ÛÅ�96 � 1 b â , ð � 4 5 TÀ� C � Å C D �' �

Å�� b�S� pHy,8 � � � ð � �� � - V 5.89-7.67mg/lÛÅ�� Ä Ä �

� ¦ Û4 n �¾ \ � ��� � �Û�8 � J Ý ­ Æ ÐTÇ K b� �� C C D A �

¾ \ �S� pHy Á ñ � 8 � � � � � �ÇÏ � C 8 � � -  Ã �� ¾ \ � J Ý

­  Ã Ç Ã ��| 5 ( a�EmV 0.4-6µg/l�/ P� I & Ï K [ �4 n TR � ·

] �Ï K b� �8 � Ù � C ñ � ½ ð � � ' Ð Ä 5.0� ¾ \ �8 E� ð � ' C �

K L ð � ' C p . Ï � ø� ð [ %K � ¢ 
 Ú È É � � � Ê & ð %�Ï �8 � º

' V , - 4 5 � � I n2 �ú C Ú í º��ú ð T� 11b* 96� 1b�� � -

� �� 8 mg/l� Ä � � ¦ 4 5 �| 5 ( aEmV 11b Ä ' ��� ç � 1b ] �

ÎT 

´ ��8 b� 11 bÅ��ú �m* � ��mÏ ¾ È � �! "  �� È � T

�8 � �  *� ' � ­ m (E 3 =)�¿ ��ú �* � �, � I � ­ m ��A V �
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� � � º' - 3 , � ð � �� � ð � p k,& ' * ¾ =ºG� � / �  �K ¾ \

�8 � ' W � � � È � TÂ 1b� 4 ] ¾ \ � C �ú �m* � � 4 5 ] ­ � ¢ T

� b �� C C D � 4 � I ¾ \ 95� 4b� 96� 1bÅ�!" �º5 0 A à 9 .

V à + � K *�� ;� � I f � @�� � 5 _ �¿ T      

d æ e ª » Ë � 92 � � � �� � �° Õ @ õ [ í �PQ � C RS�RS E

N,| À �� b �Ç � /  �¿ � � � �' â |�� b �92 ��RS A � Ã 


!�Â 2004* 2005��RS A � � 
 !�� q´ � �N� b� ÛRS A � 1 d

�S 3-5�d æ e f g �2003%2004%2005�T́ RS A � *M lm   Q A � � Æ

� �È É �k 2004�, « �� pHyñ � � � �| 5 ( a� Ä 24.5-51.2µg/l�º

' x - m Ä 11.5-20.5 mg/lÅ���ú �* � ��� ¨  ¦ , « ý �� 2 µ ¼ Ì

, TKN�  �¢ % l T94 ��4 n  * 93 �=ã T92 �Á Â � 4 Ã 
 !�Ç

pHyÝ Í , � � T¾ \ � �Ûè � @ ��92-94��. D Ü�� � �Û � / 4 5 %

* � / 4 5 �¿ �º5 A à * 9 . *� b � Ã Ä T 

� ò ó ô * õ ö ÷ �1997� Ú µ 6 � 75%76%78 �Û� � �� C � 4 � ]

Ã Ä � 1 d� µ 6 � 4 �S 3-6TH Ü� � 4 � ¾ \ � � �� pH y, ð � �R

� b 	 Ð�� ð � Ý R � b ÐTÚ k� � ��4 n � 75-78Ü��� 93-94�Å�

*� b Û 95-96� @ õ Ü��4 n � Ã ù Ä T 

� I sX�K *�� ;<=�¿ T¹ M � � �<= Æ � �¢ 
 � � Ê & ð %

�8 , - í º��ú ð ��_ » � C ñ ð � T�H �� ;: V Ü��� <= � �

% ­ �8 � m� ¾ =%� - ��º& ' %@ ¢ 
 È É � � ��ú C ��� í º�

ú �* � �Û ­ m T¹ M �8 !  ) � n ¸ ¹ ��Ï �  ¸ ¹ �¤ k - ¾ =�º

GT�H �� <=: V A ��  Ã ^ Ï ¤ k ³ ( �� _ » ¾ = � � ºGT¾ =�

ºG�E F - <=/ l � % ' �  �<=� � U u m � � T<= � U u m� � � �

/ E F / l ��  �E F - / l ¾ =�ºGT! õ © ª Ý ­ �Î � � Â - º5 0

�!" º í m�/ l �º' p kV´ ºG�Á ÂÏ �� ;T¾ =� � � �³,Q

� J Ý ­ Û � �  _ » �¹ � pHyÍ + , � � T<=� � � � _ » �ú �* �

� � � �� � ð �³, ¾ =� 0 ­ � È � T 

�H ´ lm PQ �Å�� I q�� <= f � T³,<=M � ,�  �� ­ m

Ý ,�  ��  � f � A �¾ = u m � � È � T� I È � Ü��ú �Ê å V��

A � � È � Æ Ð�mTpH y³, � J Ý ­ � È � �� � � � � ð � �4 n TÀ
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�G J ð � ª ® º' * � º' � R � � �� � � � ð � �� � 8 �q _ » � nº

' �º å / ë ì �!" º5 9 . * A à � ÎT 

Scheffer et al. (1993) ë ` H B V Ï æ Ð �� _ ­ º' � Ý (biomanipulation)

" k ¾ =� g « �K L �¹ � � � / 3 �4 n �� m� f � �8 <=�_ » �8

�� C + � Ñ ì%0 Ò � Ã � r �º& ' � � � � TV´ g « 8 �% ' Ó 8 �

�ñ % ¨ Ù ��<=V � � � 9 : � K L Ð �8 �kñ % " k k z Ô � & ' , %

�<=@k � � º' , % �<=�K p kÎÐ�8 � 2 � � / k@ � � � � ñ %

� � º' Ü��Ì � Ç N�� Ä � Ñ ì*ÎÐ � / 4 n � ï � TM lm 8 � f �

�� ; Ý *´ g « � L =ã �f � �<=k ² % � <=, � ��V f � � � 8 �

�¹ � � / 4 5 � � ÎÐTÂ�� K Ý x ¾ O B C D P� I û 2 T 

À�<=� f � ��k' ? é Þ , � �� k s ï �é _ ñ ò �ì ä � Õ ï Û

<Tì ä �� B ÜÅ ] � � ¦ Q S � �́ Ü�� C ] q Í + S � T³´ ��´ s

X � � Î Û �â � � p k­ ¥ M � C D ì � ý �û 2 �� ;Ï . ] ¦ Q � � Þ ¾

f � � � N�Å Ä Ö d � I × 9 f � Ü ú T 

K [ �sX ú ± Å ã J ? �Â� x ¾ O B C D * û 2 �Ø . � Â � Ù Î ´ s

XT�´ sX� 7 k Ï � � Î Û ��� ;: V �� - � � 
 ¼ � Ú k - ¹ º;�

ºG� p . ³, Í + º5 9 . � _ » ¹ º5 0 �ª ® Í + ��Å Ä ¦ § - ¹ º

5 0 �º' T 

´ ��� � ���� + 3 *�# � Z �¤ ¥ � + 3 Á � �V��� ����

² � C � ï � �Ã �� � ��8 � ' � y à Å�Ê Û�Ð�� ��� C � Û ��

8 � ' � y à Å  Û � T�� � ��# ¥ � � �º í mÛ � ¾ E F ¨ , ¾ =� 

Ã Ï �º& ' �¾ =�º � ¶ �ù H � �¶ ½ *� C %Ù N%� Ð %ñ % ¨ Å�

³ ( �ñ � � ¶ �� � � � 5 + 3 T� Û P� I � û 2 � � ��º5 9 . Û� 5

� � � x ¾ _ ­ øc « � ý �é « 8 d ¥ M � C %| 5 ( aT 
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��� � �  
BOD 

(mg/L) 

SS 

(mg/L) 

NO2-N 

(mg/L) 

NO3-N 

(mg/L) 

T-P 

(mg/L) 

��� a 

(µg/L� 

TKN 

(mg/L) 

NH3-N 

(mg/L) 

pH 

T 

� 

E.C. 

µS/� 

DO 

(mg/L) 

� � 	  

m 

� � � A 93.05.27 11.5 19.8 0.01 0.09 0.022 38.2 0.95 0.16 8.6 19.3 7.5 7.3 0.05 

� � � B 93.05.27 20.0 8.3 <0.01 0.07 0.017 24.5 0.73 0.14 8.6 19.5 6.2 8.1 0.75 

� � � C 93.05.27 17.5 27.6 0.01 0.11 0.027 51.5 1.01 0.07 8.4 19.4 5.7 7.6 0.72 

� � � A 94.04.21 8.6 11 <0.01 0.03 0.012 30.6 0.65 0.05 7.2 17.2 10.8 7.6 0.64 

� � � B 94.04.21 8.2 10.8 <0.01 0.03 0.006 38.8 0.7 0.05 8.6 17.2 4.64 7.9 0.5 

� � � C 94.04.21 2.4 11.2 <0.01 0.04 0.006 38.8 0.72 0.04 8.4 17.6 4.64 8.0 0.42 

�TKN ��������	
� 
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LLLL 3-6����� � � 5 � $ � � P � * � 3 4 5 � - � �� � � 5 � $ � � P � * � 3 4 5 � - � �� � � 5 � $ � � P � * � 3 4 5 � - � �� � � 5 � $ � � P � * � 3 4 5 � - � �  ( � � �� � �� � �� � � ����� � �� � �� � �� � � ����1997����) 

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

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

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

� � � 
 	 � 

 � � �
 �
� � �
 ��	

� � � 
 � 	 	 
 � � �
 �
� � �
 ��	

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

� � � 
 � � 

 � � �
 �
� � �
 ��	

� � � 
 	 

 � � �
 �
� � �
 ��	

� � � 
 
� 
 � �
 �
� � �
 ��	

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

 

3-2 ������������������������ 

� 
� � � � � � � �1) � � � � � � � �2�� � � � � � � �3��

��� � ! " # $ % & ' (�) *�4�� � + , � - . / 012 3 4 5 6 7

� 8 9 : 

 

3-2-1 � � Z 1 2 v w� � Z 1 2 v w� � Z 1 2 v w� � Z 1 2 v w  

; < = > ?@ A �B C D 17 E F G H I J K �LM N O A 1P ! H �Q

R S �� � T U 1 V = W X �Y 6 Z[ \ ] T U �̂ _ ` a ; < = W b c 13

d % & 1ef # � � g � 61 h 118 i 171 Zj k l � � �m 3-7�( n o  1)^

= W > ?p q r s t u C v w x LW y�� � z A � �{ |A �{ } |~ � A

�} |A 1� Z� � I � � Flora of Taiwan��Haung et al., 2003�1R � � � � 
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LLLL 3-7����3 4 5 > � � � B � � � � � L3 4 5 > � � � B � � � � � L3 4 5 > � � � B � � � � � L3 4 5 > � � � B � � � � � L 

� �  h i Z 

� �� � �  14 22 37 

� � � �  3 3 3 

� � r � � � �  38 69 106 

� � r � � � �  6 24 25 

	
 61 118 171 

 

Y 6 Zg � � � = W � �� � s � 4 Z^� � �� � �Chamaecyparis 

formosensis.��� � � �Taiwania cryptomerioides��� � �Cryptomeria japonica��

� � � r � �Pinus taiwanensis�� 8ZY 6 |� � � 1a = W > ?� � � D

¡�Digitalis purpurea��¢ 
|�Crassocephalum crepidioides��£¤|

�Gnaphalium luteoalbum subsp. affine��¥ ¦ �Myriactis humilis��§ ¨ �Solanum 

nigrum��© ª « �Nasturtium officinale��¬ ­ ® |�Plantago major�� 

­ ® |�Plantago virginica�0Y 6 � � : 

¯ � 6
� � � 6 1° ± ² ³ % & - � � � � ´ �µ ¶ · ¸ 1¹�º » �

¼ ½ ¾¿ � À �£¤|�ÁÂ Ã � D ¡�S r Ä Å �� Æ |�Ç È @ É Ê Ë �

Ì @ Í Î Ï �Ð r Ñ �Ò � Ó |�Ò r 2 r Ô 
{ @ Õ Ö |0� Z1× Ø � ¹�

º » �¼ ½ ¾¿ � À 
£¤|´ 70% � E 1Ù � a / Ú � � + , � E Û � Ü Ý

� � � ZÞ / Ú 
� ß (à 3-2): 
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��������	
��

������� � 	 �
 � �


�
 � � � � �� �� � 


� � 


� � �� � �

� � 


� � � �

�  !

" # $

% & 


' ( ) * + ,

- .

/

 

���� 3-2����� � 7 �   ¡ � � ¢ £ ¤ ¥� � 7 �   ¡ � � ¢ £ ¤ ¥� � 7 �   ¡ � � ¢ £ ¤ ¥� � 7 �   ¡ � � ¢ £ ¤ ¥  

 

3-2-2 �  = 1 2 v w�  = 1 2 v w�  = 1 2 v w�  = 1 2 v w  

� � � �� � a � � E �Q á � o â ã � ä 1P a Ü 
�� � Ø 7 å æ ç è

�1� 
g � � � 15h117Z:� � � � � � � � � 2 Z4 é êë . / 11) DCA

� ß � � �2) CCA � ß � � �3) � � � � �4) % & y� � ì í Z! " # $ - '

(: 

 

3-2-2-1 ¦ §¦ §¦ §¦ § ¨̈̈̈ DCA © ª v w© ª v w© ª v w© ª v w  

îï 
� � � � e DCA � ß 1ð ñ ò 3 ó ô õ - ö ÷ ø1îù õ �

0.875�î� õ � 0.459�îò õ � 0.3221õ � � � � 5.756�3.535� 2.618:

ú õ � - ' û ü � 0.208�0.079 � 0.0441ò õ g ´ ' û ü 0.331^ú õ �

�ý þ ����m� � ' û �� - ��:îù õ - õ � 9 ð { V � �ò õ 1

�mñ � � �' û � � I � � îù õ � î� �îò õ Û � - ���m 3-8^

à 3-3�:× Ø îù õ �� � 	 � � � � 
 L � ��
 ^ � � ¶ � � � ¶ �

L � a îù õ � î� õ � �� � 1� a î� õ � � � ¶ �� � ^îò õ Û

� � � ¶ �L � �� � : 
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LLLL 3-8����3 4 5 > ¦ §3 4 5 > ¦ §3 4 5 > ¦ §3 4 5 > ¦ § ¨̈̈̈ DCA « ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L 

� �  îù õ  î� õ  îò õ  

ö ÷ �  0.875 0.459 0.322 

õ �  5.756 3.535 2.618 

' û ü  0.208 0.079 0.044 

� � ' û ü  0.208 0.287 0.331 

� � 	 �     

� � ¶ % 0.087 0.215 0.047 

� � ¶ % 0.299 0.488 0.033 

L � (m) 0.105 0.159 0.051 

� �  0.002 -0.210 0.080 

�� -0.461 0.116 -0.073 


 L5 
 �  -0.470 -0.462 -0.371 
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���� 3-3����3 4 5 > ¦ §3 4 5 > ¦ §3 4 5 > ¦ §3 4 5 > ¦ § ¨̈̈̈����2007aaaa 7xxxx����7 � ´7 � ´7 � ´7 � ´ DCA © µ ¶ · � ¦ $ ¬ # ¦© µ ¶ · � ¦ $ ¬ # ¦© µ ¶ · � ¦ $ ¬ # ¦© µ ¶ · � ¦ $ ¬ # ¦

¸ ¬ � + © µ �¸ ¬ � + © µ �¸ ¬ � + © µ �¸ ¬ � + © µ � 

��1. � � � �� � 	2. 
 � � �� � 	3. 
 � � �� � � � � � � 	4.�

� � � � �� � � � 	5.� � � � �� � � � 	6. ! �� � � � " 

 

p à 3-3 ð ñ - A W 1îù õ � � � 
 L � �
 1p � � � ¬ � z A

� �� � D �} |A �{ } |~ � A �{ |A 2 Z � � :� � D - �  �

� 
 � L5 ! 
 1" �¬ ü � � # � � $ 1% & � # $ ' L � ' (�) *1

Ù � � � � Z ( % ' ) } 1 * � + , �Juncus leschenaultii��£¤|

�Gnaphalium luteoalbum subsp. affine��Ð r Ñ �Polygonum thunbergii��

S r Ä Å �Polygonum praetermissum�0 - . / Z� Z
 - ³ � �ç è � �

� 0 D ç �Hyophila sp.�11 2 ¶ } 1� ) { � 3 4 ¶ :} |A � = 5 L �


- 1[ 5 6 7 ! ¬ 5 � � � � � � � ¶ 1� � � 8 9 ¬ � E � � � : G

) ; �|� � � � } � < P = # > ? �� � �� 1� { @ Õ Ö |�Mazus 

alpinus��£¤|�S r Ä Å �Ò � Ó |�Haloragis micrantha�0� � 1

	
��


 � �

 � � � � � � � � �
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@ �ù A - 1 2 �1� ç è � � � B C ç �Gollania sp.�
 D E ç

�Campylopus sp.�a F A G � H ¬ � 1 2 �:{ } |~ � A � = 5 L � )

�1I { |�} |- y�Q I & 1� Z 8 9 J K 1 L × 1 2 � M ´ �ù A

µ N 1�  V L � { �� # $ - ' ( Ü Ý � � �) *1� ) V ® O A �

P 6 � - 1 Q �a L � � R ! { S 1L5 5 � F A � T � I U � F A 1ê

� ) *� Z- 8 9 � 1 2 5 � :� { |A p V � = 5 ! �1 � � Ø - � �

¶ � � � ¶ } 1ì í Z¹�Miscanthus sinensis�� 1 2 � H { 1 V � V ¹

� W X - � � X A 1ç è � � ( 1× Ø � Y Z ç �Sphagnum sp.�- 1 2 �

! { 1 [ \ I 	 �� Z- 8 9  L � # $ ' ' (- ) * ) Ò 1 L F A � V

{ } |~ � A � ] � C A - y1³ � % A X � ^ _ � �Eurya crenatifolia�

0 ] � 6 7 : 

 

3-2-2-2 ¦ §¦ §¦ §¦ § ¨̈̈̈ CCA © ª v w© ª v w© ª v w© ª v w  

e CCA � ß � � ð ñ ; < = W � � � � - ö ÷ øîù õ � 0.512�î

� õ � 0.247��îò õ � 0.1491ò õ õ � �' û ü � � � 7.5�3.6� 2.21

´ 	' û ü � 13.31% A � Z� � � � � ` . ò õ � � � 0.829�0.762 �

0.5451Pø� � � 0.01�0.01� 0.01 %̂ A a ; < = îï 
 CCA � ß îù

õ �î� õ E �� a E 1� � ' V îù õ ! ð � �m 3-9^à 3-4 ) :p �

x � � � I �� ! b % A ��� c V Ø y��� ! d ^� 
 L5 
 � ! ��


 L5 
 � c V ! ¬ � ! Ò Ø y� 
 L5 
 � ! 
 :p V = W > ?�D �

�= 5 L � �# $ ' ' (1� e B 9 �� � 1a ��µ ) Ò L 
 L5 
 �

! 
 �% A 1 	 f 
 L5 1L � g h ' ( ) ¬ 1� � i & � L � g h �)

*1� � � 5 �L � E j �k l 1�L � � m a ! " # $ 6 7 ì í Z n '

�Ò o ��� � ' p ^a ��µ ) ¬ L 
 L5 
 � ! ��% A 1 q Ú I L

r 
 � � s t 
 � u �  � L v w �1L � ' (Ò 1Ù � � � � @ q ) ¬

�' (^Ü Z� � % A a îù õ � DCA Ù ð ñ �� � � w ó M � " : 
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LLLL 3-9����3 4 5 ¦ §3 4 5 ¦ §3 4 5 ¦ §3 4 5 ¦ § ¨̈̈̈ CCA « ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L« ¬ 9 ­ ® # 
 � ¯ ° Z ± ² ³ L 

� �  îù õ  î� õ  îò õ  

Monte carlo test    

ö ÷ ø 0.512 0.247 0.149 

' û ü  7.5 3.6 2.2 

� � ' û ü  7.5 11.1 13.3 

� Z� � � � � ` .  0.829 0.762 0.545 

Pø 0.01 0.01 0.01 

� � 	 �     

� � ¶  -0.114 0.121 -0.134 

� � ¶  -0.291 0.382 -0.074 

L � (m) -0.123 0.166 0.067 

� �  -0.04 -0.302 -0.485 

�� 0.598 0.444 -0.19 


 L5 
  0.461 -0.478 0.239 

 

���� 3-4����7 � ´ 3 4 5 ¦ §7 � ´ 3 4 5 ¦ §7 � ´ 3 4 5 ¦ §7 � ´ 3 4 5 ¦ § ¨̈̈̈ CCA © ª ¦ $ ¬ # ¦ ¸ ¬ � � © µ© ª ¦ $ ¬ # ¦ ¸ ¬ � � © µ© ª ¦ $ ¬ # ¦ ¸ ¬ � � © µ© ª ¦ $ ¬ # ¦ ¸ ¬ � � © µ  
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3-2-2-3 5 ¹ � �  © =5 ¹ � �  © =5 ¹ � �  © =5 ¹ � �  © =  

� � x 5 e y z % A a DCA � { �� a� TWINSPAN �� ß � � z | =

} � � � � 6 3 � � � �LLLL 3-10�1� � � A. ^ _ � ~¹� �B. D ¡~¹� �

C. Ð r Ñ ~ ¼ ½ ¾¿ � À � �D. { @ Õ Ö |~£¤|� �E. S r Ä Å ~£¤|�

� F. + , ~£¤|� :� � � � � 4 é I � ö ÷ Z�ì í Z6 � � �̂ Z� � I

� � Flora of Taiwan��Haung et al., 2003�1= W > � p q r s t u C v w x L

W �� � z A � � ] � W �{ |A �{ } |~ � A �� � D 1 � � � � � 

A. ^ _ � ~¹� �Eurya crenatifolia�Miscanthus sinensis type� 

� � �{ |A 1g � 19 3 % A 1� a a ] � C �} |A - y1 ) � 
 ]

� C 1�= 5 � 
 � �� � % A Ø ! �� 1� � � � :ö ÷ Z� ^ _ � �Eurya 

crenatifolia�1ì í Z�¹�Miscanthus sinensis�1
ì í Z�º » �Festuca 

ovina��� Æ |�Viola arcuata��Ò r 2 r Ô �Galium trifidum��¥ ¦ �Myriactis 

humilis��Ç È @ É Ê Ë �Hydrocotyle setulosa�� Y Z ç �Sphagnum sp.�01

�V � Z�Ò r � � �Pourthiaea villosa var. parvifoli��L� � �Hydrangea 

paniculata��Ì @ � � �Yushania niitakayamensis�� � r � � �Selaginella 

remotifolia��� � � « �Viola formosana��y� � � |�Ophiopogon intermedius�

� � � � � � |�Nertera nigricarpa�0:ì í Z¹a F A Ø � � { � 1 2 �1

a ¹�{ | W - � � V � � Z[ ) × � % A 6 �{ : 

 

B. D ¡~¹� �Digitalis purpurea�Miscanthus sinensis type� 

� � �{ |A 1g � 17 3 % A 1� a a ] � C �} |A - y1 ) � 
 }

|A 1� � � � :ö ÷ Z� D ¡�Digitalis purpurea�1ì í Z�¹�Miscanthus 

sinensis��º » 1
ì í Z�¼ ½ ¾¿ � À �Carex phacota��Ç È @ É Ê Ë �

Ò r 2 r Ô �Galium trifidum��� � |�Juncus effusus var. decipiens��{ @ �

��Rosa transmorrisonensis��ÁÂ Ã �Agrostis clavata�� Y Z ç 01�V �
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Z� � r � � � �Galium formosense�� � � �Cerastium holosteoides var. 

hallaisanense���   ¡ ¢ �Styrax formosana��£ ¤ �Polygonum cuspidatum��

¥ � �Cystopteris fragilis�� ¦ § ; E |�Brachypodium sylvaticum�0:¹a

F A G � H { � 1 2 �1× V � - � Z . � ( 1P � ) V ^ _ � ~¹� 6 � -

ù Ý : 

 

C. Ð r Ñ ~ ¼ ½ ¾¿ � À � �Polygonum thunbergii~Carex phacota type� 

� � �{ } |~ � A 1g � 19 3 % A 1� a a { |A �{ @ Õ Ö |~£

¤|� - y1 ) f 
 { |A 1 ¨ � R ! { L � S �L5 © 
 ª x U L:ö ÷ Z

�Ð r Ñ �Polygonum thunbergii�1ì í Z�¼ ½ ¾¿ � À �º » 1
ì í Z�

¹�£¤|�{ @ Õ Ö |�Mazus alpinus��Ò r 2 r Ô �Ç È @ É Ê Ë �� �

|� B C ç �Gollania sp.�01�V � Z�Ò � Ó |� ¦ § ; E |� D ¡�

ÁÂ Ã 0: 

 

D. { @ Õ Ö |~£¤|� �Mazus alpinus~Gnaphalium luteoalbum subsp. affine 

type� 

� � �} |A 1g � 22 3 % A 1� a a { |A �S r Ä Å ~£¤|� -

y1 ¨ � R ! { L � S U � a LØ :ö ÷ Z�{ @ Õ Ö |1ì í Z�£¤|�

º » �� Æ |1
ì í Z�¼ ½ ¾¿ � À �Ç È @ É Ê Ë �ÁÂ Ã � D ¡�

� � |�D E ç �Campylopus sp.�� B C ç 01�V � Z�S r Ä Å �Ò � Ó

|�D � |0:£¤|�{ @ Õ Ö |
º » a F A � r « � a1 M ´ �! - �

1 2 �: 

 

E. S r Ä Å ~£¤|� �Polygonum praetermissum~Gnaphalium luteoalbum 

subsp. affine type� 

� � �} |A 1g � 33 3 % A 1� a a { @ Õ Ö |~£¤|� �� � D
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- y1 ¨ � R ! { L � S U � a LØ 1× � � ) � ¬ 0 1% A X z ­ � Ò $ �

� � ® � :ö ÷ Z�S r Ä Å 1ì í Z�£¤|�º » 1
ì í Z�� Æ |�

Ç È @ É Ê Ë �ÁÂ Ã � D E ç 01�V � Z� + , � D ¡�{ @ Õ Ö |�

Ò � Ó |�F ¯ ° �Poa annua�0:£¤|�S r Ä Å 
º » a F A � r « �

a1 M ´ �! - � 1 2 �: 

 

F. + , ~£¤|� �Juncus leschenaultii~Gnaphalium luteoalbum subsp. affine 

type� 

� � �� � D - � � 1g � 10 3 % A 1� a a S r Ä Å ~£¤|� �L

5 - y1 ! � 
 L5 ± 1 ² �a ! } L � S ³ 5 6 7 1 F A - � � ¶ � � � ¶

9 ð { V × � A :ö ÷ Z� + , 1ì í Z�£¤|1
ì í Z�S r Ä Å 1�

V � Z�Ð r Ñ �ÁÂ Ã 0:� A - � � � Z ´ - 1 µ � 
 L5 � � µ - : 
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LLLL 3-10����3 4 5 ¦ §3 4 5 ¦ §3 4 5 ¦ §3 4 5 ¦ § ¨̈̈̈1 21 21 21 2 TWINSPANLLLL 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 1 1 2 1 1 1 1 2 2 7 0 0 8 8 8 4 4 4 4 4 5 4 4 4 2 2 2 5 0 0 1 8 1 2 7 0 0 5 5 5 5 5 5 5 5 8 8 6 6 6 6 6 6 6 6 2 3 3 7 1 1 2 2 8 8 0 2 1 1 1 1 1 3 3 3 3 3 3 7 0 1 8 9 9 9 9 9 9 9 9 9 9 6 6 7 7 7 8 4 0 3 3 4 0 1 7 1 1 1 7
5 7 8 0 0 4 5 9 3 7 6 5 6 1 1 2 3 2 3 4 8 9 0 5 6 7 2 4 8 3 5 9 1 3 7 1 4 6 5 7 4 6 7 4 8 2 3 4 5 6 7 8 9 5 6 0 1 2 3 4 5 6 7 6 0 1 8 2 3 0 8 1 7 8 9 2 7 8 9 0 1 9 2 3 4 5 6 7 9 0 2 9 0 1 2 3 4 5 6 7 8 9 8 9 0 1 2 0 1 1 8 9 0 2 3 3 4 5 6 4

� 5 5 4 4 5 5 5 5 1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 2 5 5 3 5 5 5 5 5 5 5 1 2 2 3 - 1 1 1 - 1 - 1 - - 1 1 - - - - - - - - - - - - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
� � � � � � - - 1 3 1 2 3 2 - - - 1 1 - - 1 1 1 - - 1 1 - 2 1 1 1 - 1 5 5 5 4 5 4 5 5 4 - 4 5 5 5 3 5 5 5 5 5 5 3 5 4 5 5 3 1 - - - - - - - 3 - 1 5 - 3 1 1 2 2 - - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
� 	 
 - - 1 1 - - - - - - - - - - - - - - - 1 - - - 1 - - 1 - - 1 - 1 - - - 1 - 2 1 2 1 - 1 1 1 1 1 1 1 1 1 1 4 - 1 4 4 5 5 5 5 5 5 3 4 5 3 4 4 2 2 2 1 2 2 4 3 2 2 2 2 1 5 4 5 5 5 4 3 2 1 4 5 4 3 3 2 1 2 3 4 5 5 4 3 2 3 4 5 5 5 5 5 5 5 2 1 - - 2
� � 
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ì í Z� �Æ |�Òr 2 r Ô �¥ ¦ �Ç È @

É Ê Ë 01�V � Z� Òr � � �L � � �Ì @ � � � � r � � �y� � � |

� � � � � � |0:F A � � I � a · C� ¸ 1
L � �water level�' ( � `

) Ò1� � � �� & L � �) * [ ) - 1Ù�� �
 8 9 �Z' ( ) Ò: 

a{ } |~ � A 1× ' ( ) 9 ð 1� � � � O �1ù �� � I �¹� ì í

Z1 ¹ ù �� � I �¼½ ¾¿ � À � ì í Z1 F O �- ' (� � I 
L � � 9

ð � ` 1 � L W ) � � 1� � I �¹� ì í Z1�� L W ) 
 � 1� � I �¼

½ ¾¿ � À � ì í Z1	 � ¹� º � � �1µ ) » � ¼ ½ �adaptation�L � E

j � � � 1�¼½ ¾¿ � À � 0 � � �1 L � �) * ) ¹Ò1Ù�� ) ¬ ü

� 1 2 ¶ �coverage�1aö ÷ Z4 5 1Û I �  D¡ ' ( ) ¬ 1aL � ' ( )

ÒS1�¾ ¿ #$6 © ® 1� � À Á L Â Á Ã Ä 1 Å Æ L � Ç� E g �Ü È S

y 3 4 1� � É � � Z� a � � Ø � 9 Z� Ê �seed bank�1� I Q { L � - Ë

� � � 1� Ð r Ñ � 0 � � �1Ù�µ ) ¼ ½ L � �' (1 	 F a� ��- ö

÷ Z ) � X A : 

a} |A - � � � ��Û ' ( ) ¬ 1	 � #$L � - ' (9 ð 17 E ö ÷

Z
ì í Z 	 � � � Á � � Ì û 1 Í · � �a Î #� Ï #� O 3 � � #$1!

"� ��� �Ð7 !"� 1 2 � ^× Øì í �£ ¤ |�S r Ä Å 1aL � Ñ Ñ

k h 1Ù� �� �ÇÒ � V L Ó S1 	 � S r Ä Å Ô � �I � Õ Ö × � � � Ø

Ù 4 é 1 	 F Î #¨ L � � m SÕ Ö × Ú Û 1 @ L � � À Á 1� L � h Ü �ù

È Sy É 1 Í · Å Æ Z� Ê Ý Þ ��Z ß À Á � à < � � 1�Ò� Ó |��Æ

|�{ @ Õ Ö |�£ ¤ |�Á Â Ã 0�Z1× Ø�£ ¤ |�Z� á ü ¬ 1� �

) � À Á 1¨Î â Ï ã - v 1 ß 1 2 æ ¬ 5 � �} |A 1 � É ã ä Ï # ¾ ¿ �

61Û L � E g U � � A å̂ ¾ ¿ a Ï É ) æ �61Û 5 � ù Ý � � ç è ê å 1
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�­ ® |01�é # M 	 � � à < 9 � �!"�L � E g �Sy!"1Ù�}

|A - ö ÷ Z ß ã ã ' ê : 

a= } A �= ë · C� ´ � �Z� J K = S ì �� í î ï ð � ñ ò ó @

�� ô õ Ñ � ö r @ ÷ Ä �Òr 2 r Ô 
 ô õ ø ù 1¬ (. � ´ � �Z(a{

| � ] W A 1�J K = S ì �� í î ï ð � ñ ò ó @ �� ö r @ ÷ Ä 
 ô õ ø

ù M � a V F 1( i V � � � �1�|� � � * J K = S ì 1� � V q r s C

�:�Òr 2 r Ô � � � a V { } |~ � A � � 1(67 a ú � ) } L 0 � )

{ - � � 1( � � V ¹- �4 1�ô õ Ñ � � � a V } |A 1 Ô Æ �� � 4 é


S r Ä Å � ä 1 M i V Å Æ Õ Ö × � � � Ø Ù 4 é 1¨ L � � m S1 Õ Ö ×

� Ù û ß Ú Û 1�À Á � � : 

aY 6ZE 1� � � ¢ 
|�£ ¤ |�¥ ¦ �© ª « �¬ ­ ® |�  ­ ®

|�§ ¨ 
  D¡ :a{ |A � � � ¥ ¦ � ü 1PI . ü !(1 	 � � � × ¥

ÒÙ� M � V ¹ � ^ _ � �4 1� { } |~ � A �£ ¤ |�§ ¨ 
  D¡ � (1

� § ¨ . ü ) - 1a  D¡ 4 5 1  D¡ i V ù ý � � �1 Å Æ Z� Ê � Q Ë

� � � 1�¾ ¿ #$6 © ® 1� � À Á L ù þ Ã Ä 1Å Æ Ã Ä É � � �Sy Ì 1

� 9 Z� Ê � � Z� a � � Ø:� £ ¤ |� � ) � × � �Z À Á 1�L Z� á

ü ¬ 1¨ × � � #$6 © S1 ß 1 2 æ ¬ 5 � �} |A :p F z ¸ 1� � Y 6

�Z� 8 Z1� ¦ h ´ æ 3Z1	 � ¦ h � Ù � ; 1� � ü ¬ 1Ù� V L �

h Ü À Á ��  D ) , ¼ ½ : 

 

LLLL 3-11����3 4 5 > � =a b º+9:¤ ¿ L3 4 5 > � =a b º+9:¤ ¿ L3 4 5 > � =a b º+9:¤ ¿ L3 4 5 > � =a b º+9:¤ ¿ L 

� �  

� �  

 � �  
 � � � � �  � � �  � � �  

� � � 

(95/5) 

�  
 �

! " 

# $ % & '

( 

) * + � 

# $ % & ' (

, * - .� 

/0 � " 

12� 

/0 � " 
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3 4 " �! " " 

5 � 6  14 15 22 47 26 

� 7 � 

(95/8)  

3 4 " 

�  
 �

! " 

# $ % & '

( 

�! " 

) * + � 

# $ % & ' (

" 

  

5 � 6  16 15 23   

� 8 �(95/10) 

3 4 " 

�  
 �

! " 

# $ % & '

( 

�! " 

) * + � 

# $ % & ' (

" 

9 : � � 

, * - ." 

 

5 � 6  14 17 26 19  

� ; � 

(96/1)  

3 4 " 

�  
 �

! " 

< � =  

�! " 

) * + � 

# $ % & ' (

" 

> ? @ A B C � 

/0 � " 

9 : � � 

, * - ." 

5 � 6  29 15 23 22 14 

� D � 

(96/4) 

3 4 " 

�  
 �

! " 

< � =  

�! " 

) * + � 

# $ % & ' (

" 


 @ E

F � �

/0 �

" 

, * -

.�/

0 � " 

12� 

/0 � " 

5 � 6  19 17 19 22 33 10 

� G � 

(96/7) 

3 4 " 

�  
 �

! " 

# $ % & '

( 

�! " 

) * + � 

# $ % & ' (

" 

H 7 I � � 

/0 � " 

, * - .� 

/0 � " 

5 � 6  11 30 6 34 26 

�: f 
�� � Sy��� 6mñ ^ N �îù 
(95/5) 1 � m 95ý 5� � �  
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3-2-3 »¼½¾� � 9:# 5 ¹»¼½¾� � 9:# 5 ¹»¼½¾� � 9:# 5 ¹»¼½¾� � 9:# 5 ¹ À b \ Á b �À b \ Á b �À b \ Á b �À b \ Á b � ���� 78� 78� 78� 78� Â ÃÂ ÃÂ ÃÂ Ã  

3-2-3-1 »¼½¾� � 9:»¼½¾� � 9:»¼½¾� � 9:»¼½¾� � 9: 

!"#$� � ì í Zaú A �' (̂ aù ��S � 1L � � � R � ! } � 1

{ |A Ø�¹ ! � ì í 1~ � � �Ø� ¼½ ¾¿ � À � � � |�Òr 2 r Ô �

Ð r Ñ ~ � × Ø1�a} |A � � � S r Ä Å �£ ¤ |�º » 0� �� ü ^�

Z� � �� . ü 	 
: 

aï �S L � ! } 1{ |A Ø�¹ ! � ì í 1× Ø~ � � �� � � |�Òr

2 r Ô �  D¡ 1�¼½ ¾¿ � À � � � |�Òr 2 r Ô �Ð r Ñ 0� �1�

  D¡ 
 a F SÃ Ä 1a} |A � � � S r Ä Å �£ ¤ |�º » �{ @ Õ Ö |�

Á Â Ã 0� �� ü ^�Z� � �� . ü ! (: 

a � �S1	 ½ ¾ ¿ #$�6 © 1& 6 � 
 �� ü 1Ù�L � � ; <= - !

{ L � - S G 1 � æ L U !��DA Y 1�{ |A Ø � �¹ ! � ì í 1× � a

= ë � �� � � å L Ø1 � × �} |�� � x 5 � e ² ³ aL Ø^�Z� � �

� . ü ! - : 

a � �S1= W L � � � � � m - � í 1Ù�aL � � m �Í = W n 
 - �

� � 61{ |A Ø � �¹ ! � ì í 1~ � � �Ø� ¼½ ¾¿ � À � � � |�Ò

r 2 r Ô �Ð r Ñ ~ � × Ø1� } |A Û � Í Å Æ Z� Ê 
 Õ Ö × � � é � Ø

�� �þ þ � � Ý Þ × � �^ F S�Z� � �� . ü 	 
: 

!"#$�' (1� Sørensen � û ' ` . ± � !"% & aú S G �' (^

× Ø CS ! ¬ ø 0(100%)Smñ aÜ O 3 % A y�Z� 8 9 I � ² � ä ĈS ! Ò

ø � 1Smñ % A y q � "- �Zü 67 1pV � û ' , � ½ Beta( % ' �'

(1[ � I  ê ! { �S G � � ��Z� 1 	 F z | !"#$�� � Ù· ��

��ê ë µ ) :� _ ` � ! ( " × � . � 1 | � ���{ |� �( ^ _ � ~¹

�)�~ � � �(¼½ # ¿ � À ~¹��  D¡ ~¹��Ð r Ñ ~¼½ # ¿ � À

�)�} |� �(�Æ |~ S r Ä Å ��Ç È @ É Ê Ë ~ £ ¤ |��{ @ Õ Ö |

~ £ ¤ |��Ò� Ó |~ £ ¤ |��+ , ~ £ ¤ |�) ê ë � $ ( n o  4)̂ pà

3-5�m 3-12 z ¶6aîù 
� � � î� 
� � y � î� 
� � � îò 
� �
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y1a} |A � û ' ! { 1[z ¶6 " 3 ; <= = } �� �' ( ! ¬ �S G I

aL � g h ' ( ! ¬ �ù � � ¼� � �y1� ' ( ! ¬ �� ��� } |A ��

��1® � �' (aV ù � ® É 1L � � m É } |A �� � % % & 7 1�É �

Û aV L � E g É U � � �1¬ ' I a¼� � �� � ¾ ¿ #$1 	 F a U � ®

� U � É � 9 ð �� �� Ì û : 

 

LLLL 3-12����»¼1 2 ½¾ ¡� =+»¼1 2 ½¾ ¡� =+»¼1 2 ½¾ ¡� =+»¼1 2 ½¾ ¡� =+Z ­Z ­Z ­Z ­ 9:L9:L9:L9:L 

 

� � � �  
6~1 1~2 2~3 3~4 4~5 5~6 

{ | 0.71 0.91 0.87 0.97 0.96 0.81 
~ �  0.75 0.83 0.92 0.96 0.97 0.86 
} | 0.88 0 0 0.87 0.95 0.86 
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���� 3-5����»¼1 2 ½¾#  ¡� =+»¼1 2 ½¾#  ¡� =+»¼1 2 ½¾#  ¡� =+»¼1 2 ½¾#  ¡� =+Z ­Z ­Z ­Z ­ Ä 9:�Ä 9:�Ä 9:�Ä 9:� 

 

3-2-3-2 5 ¹ À b \ Á b � � 78� Â Ã5 ¹ À b \ Á b � � 78� Â Ã5 ¹ À b \ Á b � � 78� Â Ã5 ¹ À b \ Á b � � 78� Â Ã  

� æ !"#$Y 1= } D � �� � �� �  % & X � � � ���ì í Z�

ö ÷ Z� 9 ð � � ` ^D � � r d� b () � [I � � - � � ) * 	 � 1� �

d1 � D � ) (1 Í �  D' ( ) (1 	 � � ) (��Z
� ��1� � � b

(1 � D � ) - 1�Z
� �� ) - :�a% & �� � E z � � � % & �Ø%

& 
 ; % & 1� % & ã * Q 100m1 + � � � ) d1�L � L 5 [ ) � 1Ù�
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a� � � ��E µ ) � , ( % 1 + � ) ( - � ��1Ù�Ù - � - �Z . [ )

(^�aØ% & E 1� � I c V 50 m� 100m - y1D � ' ( ) ( . 1Ø% &

% & - y� � D � E - Ì û 1� / � 0 1Ù - � - � �� ) � % & - 1P ) ;

% & (1Ù�a�Z . [� F ^�a ; % & E 1( � ÒV 50m�% & 1× D �

) � b 1� L 5 ) 
 1Ù� - � - � �� ! - 1�Z . [µ � % & 
Ø% & - (à

3-7): 

p; <= Ù� % & !"#$a DCA � a ó ô îù õ � î� õ - � aàØ

z � à 7 a#$� % & a DCA�� a ó ô õ E + � 9 ð Ì û 1a � � 	 � E

z 1 2 �% & � � 
% & - r « � � � 9 ð �� (1aà- � E 3 ( � ; �%

& L � � ) b 1� 2�3�4
 7 % & 1�� � 3 Û I % & ã � ) � L % & r «

� � ) d�% & 1� 1�5�6
 8 % & :aà� � E 3 Û I � a� Ø0� � �

% & 1� � 4 a 50 m� 100m - y1D � ' ( ) � ( . :� � 3 
 � E 3 - y

�� �d�% & �P 1 � m � ¨ � % & - ó L G S1 	 ¾ ¿ 6 © - #$Ù& 6

- 5 
 � ü L � E g 1� % & ® 6 % A U � V L Ø1 ¼ � V º W �� �þ þ 7

81� � % & É 4 - % A �× 8 9 Ù & - ) * Û ) Ò1 	 F � % & �� ��


� � 8 9 þ þ 9 ; 1' 9 � Ø% & a ! } L � S�� ��� ä  (à 3-8): 

; <= � % & a DCA � a ó ô îù õ � î� õ - � aàØz �æ : �1

) � - % & 1 	 � L � � : G ' g h ) � 9 ð 1Ù�a DCA � a ó ô E Ð7

; � é < = � > ? 1× Ø� �îf % & ! � 1Ù� ; � - @ ? ) ¬ :) * - �

� 	 � � � � � � �#$
% & � � (à 3-8):; <= ; % & a DCA � a ó ô

îù õ � î� õ - � aàz � à 7 1 	 � % & ) ; 1Ù��ZZ� ) - 1��

Z67 � A �µ N E ´ � � ¨ 9 ð �) * 1Ù�' û � @ ? ) ¬ :) * - � �

	 � � � � Î #
 = #(à 3-6): 

B pà 3-9 z 1 2 �� % & 5 & #$�L ü Ù) * 1Ù�q  � % & 1�

1�5�6
 8 % & aÞ × DCA � a ó ô - � ß :a; <= � % & �!"#$a

DCA � a ó ô îù õ � î� õ - � aàØz � à 7 �L � � m �A $ � a V
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� C ³ 1� � � x 5 � 6 V = } DA 1� L � E j �A $ � a V � C ³ 1� ³

� � � x 5 D V L Ø:a � � 	 � 4 5 z � à 7 % & � � �% & r « � � 
#

$� 9 ð � � 1 	 � #$
L � � j m � 9 ð - � ` 1Ù�#$- ' (z �µ

E ; <= L � - ' ((à 3-7): 
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���� 3-6����3 4 5 ¹ 78́ »¼½¾�3 4 5 ¹ 78́ »¼½¾�3 4 5 ¹ 78́ »¼½¾�3 4 5 ¹ 78́ »¼½¾� DCA © µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ � 

�� 1. % & - � � Sy® O � . � ý� 1 É O � . � �� 1 ! É ù � . � %  

& F G : N � 95051mñ 95ý 5�� 1î 1 % &  

2. � % & - L � E j S(8� x H ý 12�)1L � � m S G (1� x 7�) 

b �; �% & I

Ø0� � % & I

L � E j I

U L S G I

L � � m I

� � S G I

r d�� % & I
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���� 3-7����3 4 5 ¹ Á 78́ »¼½¾�3 4 5 ¹ Á 78́ »¼½¾�3 4 5 ¹ Á 78́ »¼½¾�3 4 5 ¹ Á 78́ »¼½¾� DCA © µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ �© µ ¶ · ¦ $ ¬ # ¦ ¸ ¬ +© µ � 

JK1. % & - � � Sy® O � . � ý� 1 É O � . � �� 1 ! É ù � . � %  

& F G : N � 95051mñ 95ý 5�� 1î 1 % &  

2. � % & - L � E j S(8� x H ý 12�)1L � � m S G (1� x 7�) 

L � E j JI

³ � � � x I

5 U � L ØI

L � � m J � � x I

5 � 6 V = } DA I
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���� 3-8����3 4 5 ¹ Á 78# Å 78 ¡� # � � 9:M Æ �3 4 5 ¹ Á 78# Å 78 ¡� # � � 9:M Æ �3 4 5 ¹ Á 78# Å 78 ¡� # � � 9:M Æ �3 4 5 ¹ Á 78# Å 78 ¡� # � � 9:M Æ � 
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e #$- ' (z �µ E ; <= L � - ' (- ¸ K 1Ù� L 6 ; <= � % & �

; % & � � � �� L � ' (ñ Æ à(à 3-8)1ð ñ a 1�5�8� 10��L � ' (

E 
� � �� % & 
 ; % & - � ��
�Z- ' (1a 1�S1L � Ñ Ñ h á 1

Ù� Å Æ Z� Ê Ý Ö - �Z1aL � h Ü S1ß Ã M à < � � ^�Å Æ Õ Ö × Ý

Ö - �ZÛ [I aL � h Ü SÃ M Ý Þ � � :5�S L � h x ! } � 1Ù�z �

¼ � �Z- � � & 7 1Ù�¬ ( I �Y 6Z- 67 [(a F #$1� # ! 9 ð �

I   D¡ 5 À Á � � L ¬ ü Ã Ä � � 1Å Æ Z� Ê � � é 1I Q N É �L � E g

É U � V L � � � � Ë � :� 8�S I L � ! { - #$1Ù�� ¨(�� ��


�Z[ O Sk l :z � Ø Ù - �Z Å Æ Õ Ö × � Z� Ê O SØ aV P Y - Ø:�

10 � L � Ñ h 1Ù��ZI Å Æ Õ Ö × � Z� Ê Ý Ö � 1 ß Ã M à < � � (à

3-8): 

	 F ; <= �= } � �a#$� D � � Q e R Æ �1 � 9 !"� �- �  

D�habitat�� �1 F �  D- � �� #$ ' �L � ' (�D � - b ( � % &

� � � � 1å S � ú � � �Z- � � 
 Ý Ö T � �propagation strategy�- !"

�Í � �+ , ��plant functional type�� ¼ ½ 4 é � 9 ð � Ì û Ø a: 

 

3-2-4 �� ; < =+Ç È�� ; < =+Ç È�� ; < =+Ç È�� ; < =+Ç È  

� �+ , �I U  � � d V m 7 6 � ä � ½ � � � - � W Q ) � � ä ) *

�� �� 8 1z � X Æ a � � Y \ � Z [ �� W N O 
 Ú Û 0_ ` 1� � � d V

�' (1� ��� W �� W �� \ ö ' E m 7 6 � ½ �+ ,  T :Ù�� 
� �

e p� � � ß � � 1 2 � ´ = W > ? � � |� � �1� � / Ú � �� ] � �Õ Ö

× � Ù û � � � ^ _ � ` a E � b �� �+ , 6 ½ = W L � � c d :� e f f  

012007^ g h r  012004� 

� �+ , � ! ã i R � . / �� �� Ù. / �� � � Ù!"1� 
� � e

p� � � ß � � 1 2 � ´ = W > ? 0 � � º � |� � � j � µ N � ê ë � ß : 

� � � �� ] � � Õ Ö × � Ù û � � � ^ _ � ` a E 67 �. / : 

� �� ] � � ù ý � - �Z�A�Z��1�(ý � - �Z�P�Z��1
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� � � (ý � �� ' Ý Ö �Z�(ý � � q ' Ý Ö �Z(V):a Õ Ö × � Ù û E

Û I � � O k1ù � D�Z�1I � � G ; �Z� � I q ' Õ Ö × - �Z1¨

Õ Ö × f l � � ¼ � � � d V S1 ß z � | � � ^ _ þ 61�¹ ù Z� S�Z

�1I ] � ) � �Z� :i V Z� Ê - �Z1 | Z� e ý� �� m � a 0 D�

¦ n Ø1 ä � ¼ � � � S1 ß 5 | � � ^ _ þ 6:�a � � ^ _ � ` a I U o

��Za 0 DØz � B pZ� � q ' Ý Ö 6 ^ _ � �1 @ Í · 0 D�Z� � O

3 � � �� × 1� ! p L U ��Z�q��
 p L U ��Z�r��: 

ú 3 � �� s C ¸ � a�= W � ¸ M � 1P é Z+ , �� �Ù Ô � � T �

� � !"1ú #$67 �Sy!"1Ù´ � ��  D � c [! t � "1u v ; <

= �L � I Ð� � w Û �ý � X ' (= x 1P 	 � =WL�gh�yÌ(4m�E )

� z { S y ) | (ú� ò 3 � � � )1Ù� Í L��' ( } } * Q 1m1S y [ * Q

ò 3 �1=L�6 ~ �" 3 � LA � � L1L� � � ) { 1! � � � õ = x �L

( 6�� � 1=L � � � Ý z � � x2m�Riis and Hawes, 2001�2002�1Ù�a

× � = x ã ­ � Ò L� � L� � �L�� � 1�a � � } � � �Ø{ � � � � L

� � L  Ä (� ; < =42km�1L�gh ! 9ð �ò 3 Ò =Øz à 7 )1Ø � �

� � � � ò � � ù Ý �¨ � � & � � Ù67 � � � « h� Ò L� � ( J K =�9

�� � � =) 1 M q � � Ø a F Z�  � � ( � � �  01 2007):	F a; < =

X 67 �Ù� � � �0D� � ��� u i V van der Valk ÙA �-0D� � � �

�”º W�î I � � � ”1pV L�gh�yÌö ¬ � z { S y ) | × � i V î II

� �� � ² i �� : 

� a=WL� E gS! É Ç , � � p �4 é I Q � ( ý�� q ' Ý Ö � Z

(V)6¶1=WØ² � ¹�¼ ½ ¾ ¿ � À �S r Ä Å 0^× Ø¹² , �� V � 


! { L� w � 1m� � � 1NL� � m É Â Á Ú Û �� 1P z ¶�× � � � ù �

�¹ � W E Ì û � ¬ 1u²� 9 ù � � �Ò � � � 1F Z 7   � � � õ = x �ù

Ý ° � h� � a � �E H ��ä 1� � u I L� E j É L ¡ Í � � 7 8 É ¢ � ³

� £ ¤ 1� � p �4 é I Q 1N ù � É L� � m x ! } � 1� � % % % � 6 o �
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<� ¥ ¦ �� ¤ 1P � � 0�10�� 9 Ã Ä 17-9� ¾ ¿ # SL�% E g1	F

u²a= } & � 9 ù � � "�Ò � � � 1× ¬ Ò p= } } L5 µ 6 µ Ò 1� ä §

¨ � � � ; | W 1� F Z 7   a7 © =�� ª =[ � 67 1� � 9 � � � Ã « �

0D�= x 1L�gh  ê ) % 1� � L�h � É 1Ú Û ¬ ­ � � � ; � é < =

�cyclic succssion�- U ® ' � � :xV ¼ ½ ¾ ¿ � À �S r Ä Å 0	 � p L U

�S y ) � 	F � , µ � 
 L5 ^	F Ü � � � u i V van der Valk ÙA �-0

D� � � � �”º W�î I � � � ”-VDI�VSI� � � � : � É O � � � ä � � õ  

�� a d � ¯ n = ë 1� � c a0.1x1.8m±^Ù� �� ZÕ ã { � ! * Q 5cm1

@ L �ù 3 ° è 1 2 � I ù Ò m �4 é ± � aù þ �LMC� � �Johnson and 

Brooke, 1998�: 

xV Lh � É % �Z� Ê � Y 6Z� ê å �ù ý�x ( ý�� � � � 1�

van der valk Ù� �ADI�PDI�ASI�PDI0� � ^a; < =�= } � º » �Á Â

Ã�£ ¤ |�  D¡��Æ |�Ç È @ É Ê Ë �{ @ Õ Ö |�Ò � Ó |01Ü Ý

u I a3-7���� # ³ % % Ú Û 1 N � Ã Ä S! 9ð �  D¡�£ ¤ |1® �

a Ï # -® � 
 = } E 4 ¬ ü Ã Ä �̂ É � Û I a} |A ¬ ü 67 @ � S r Ä Å

² ³ �  D1v É Ã Ä � � 1a F S	 ´ � # 6 © L�5 � E � �E j 1v � ù

ý��� � a ; ; �6 3 � � z � 9 � Ù : G � Ø Ù � 6^xV V � Ý ` � ) �

: G �� � �a� 3 �� # ³ ê å � 1�� ¨ý� ¾ ¿ ) æ 6 © Õ ã � 5 67 a

= } A W1N �­ ® |� �� � :�Keddy0D � � d p � � � � Z� & 7� á

� � é � P (à3-9)1L�! { S1¬ ³ ��� Zu 7 8 ��× � 4 é � Ø � á 1

�Z� Ê �Õ Ö × 1× Ø�S r Ä Å �¼ ½ ¾ ¿ � À �¹z Ø Ù � 61� �S r

Ä Å - Õ Ö × ! �ö � 1z � Ø Ù L�) { � � � Ø^¨L�Ã M � m S1³ �

�� � 5 % % Ú Û 1� Å Æ Z� Ê �Õ Ö × �� Z[ 5 Ã M à <��� 1F S�

ì í Z � æ ® ò Z % & 7� º » �Ç È @ É Ê Ë �Ò � Ó |��Æ |�{ @ Õ Ö

|�Á Â Ã�� � |�Ò r 2 r Ô �  D¡�£ ¤ |^L� ! µ �� m É 1% &

7� ­ ® |01F S5 9 �� Z ! ( �S G 1� L ¶ ( Å Æ Z� Ê Ø Ù �� Z[
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5 � 9 × Ã Ä � � - : G ' 1� I Q L� { g- Ë � S G : � É 	� ¾ ¿ ��

61& 6�¨ 5 
 - � ü 1¶ ( � � 1�¬ ­ ® |�  ­ ® |0 q � ¼ ½ F � �

' 5 7 8 :� aL� E gS1[ 5 � × � � � -ê å 1P I ê å 9 + -� 5 � ·

× � 1Ù� @ ! 5  =W-� Z á � ² ³ 1� a¨L�a� � m -S1Å Æ Z�

Ê �Õ Ö × �� Z Ã M à < 
 9 � 1× � � � [ Ã M ê å 1t �� ù 
L� E j

S1L ¡ % | � á ¬ ³ ��� Z1� F > � Û ¸ 1� 9 0D= } � ; � é < = : 

 

����3-9����3 4 5 5 ¹   ¡ É Ê � # � � � Ë 9 : M Æ �3 4 5 5 ¹   ¡ É Ê � # � � � Ë 9 : M Æ �3 4 5 5 ¹   ¡ É Ê � # � � � Ë 9 : M Æ �3 4 5 5 ¹   ¡ É Ê � # � � � Ë 9 : M Æ � 

 

3-3 �������������������������������� 

3-3-1 5 >5 >5 >5 > ? @? @? @? @ � AB � � 9 :� AB � � 9 :� AB � � 9 :� AB � � 9 :  

� 2006ý 10� þ � 2007ý 11�¹ 1g ± �=Ø º » 2,696¼½1× Ø

½¾ º » � 1,355¼½1fZ ¿ ÀÁ Â g º » 1,341¼½1 % � 3��n=504�

� 5��n=537�0Ò Â � � Á Â 1 º » � ? ! Ã 1× 
� 7��n=171�� 1



 54 

À�n=109�12À�n=5�� 3À�n=15�� � ? ! Ì�à 3-11�: 
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���� 3-10����Ì x Í E 
 #Ì x Í E 
 #Ì x Í E 
 #Ì x Í E 
 # AAAAÎ Ï Ð AB Ñ ³Î Ï Ð AB Ñ ³Î Ï Ð AB Ñ ³Î Ï Ð AB Ñ ³  

 

� ® ù ý � �" 1Á Â º » Z� �i 2 3 Z�species�1�� � Ä ½�Å ½�

Æ ½�|½�à 3-10�1º » �¼ . " % � Æ ½ ! ( 1g � 1,175¼1× 
� Å

½�n=133�� Ä ½�n=22��|½�n=11�: � ú�� º » ¼ . 6¶1� 2007

ý 8�9�11�º » �3 × . ! - 1" % � 58¼12007ý 6�� 230¼ ! ( 1

� Ç ýô õ DA � È B 9 É �L�m x ! } � z , � � �à 3-11�: 
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���� 3-11����E 
 Ì x Í Ï Ð � Ì � AB ³ ®E 
 Ì x Í Ï Ð � Ì � AB ³ ®E 
 Ì x Í Ï Ð � Ì � AB ³ ®E 
 Ì x Í Ï Ð � Ì � AB ³ ®  

 

½¾ g º » 1,355 d ½1* º » Æ ½ � Å ½ O Z1" % � Æ ½ 1,327¼ . ü

! ( 1Å ½�n=28�* ´ - . 1º » ¶ ! { ��� � 2�� Æ ½ 1182¼�12006

ý 12�� 2007ý 9�11�� º » ¶ ! } 1 « � º » Ê b 3 × :P � O ý��

� T U Ë � 6¶1 Ì � Ç ý � � � �½¾ * { º » ü Y 1 º » � ? « aï �f

�� ® É R � ! Ã 1z , � ¨S) } �L� � ) { � Í Î � � 1 � 6å I � Ô

� � H ' �=W½ � �� R �1z Ï { Ð å ¨ # �u R Ñ û ü : ¹ Y Ç ý � �

½¾ º » ü Ò& �Ò ½ 3 × 1I A 	 ® ù ý � ¬ ü �� ½ � 1 m } æ ½Ó � o

�½Ô i ¬ ½Õ Ö � × û 1Morgan & Beatty�2004�a Ø Ù Ø Ï � Å ½ � Æ ½

« 5 Õ Ö × � � Z� Ó � Ú ½17E �� �¬ ½ É B 9 Ö � ² ³ � d 1 [ \ z

, Í · 3 66�T ~ · � Ï { Ò ½� Ø Ù ¶ Ù � : 

� � � Û � Ü ó � �K�1pV @ � q  ½ � �ý Ý k ê ë �ß 1	F * ,

� Z� × � ¬ Ò �Ì û 1Æ ½� × � � é 2Þ��cm�Þ � � E �� k 1Å ½�

Ä ½�|½� é 5Þ�ê ë � k 1 R �2 Z½� � � � � Û � k �� � :pV
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2007ý 2�� ½¾ ù 
 º » 1,182¼ × � 40Þ��� � Æ ½1. ü ö ( 1q �

ù ù \ ü 1	F * � � ß � 20¼ ê ë Ü ó � ± � 1Æ ½º » ¬ Ò �Ò V 4Þ�1

� . ü ! ( 1� ) V ® ù ý× � ) Ò �à 3-12�:Å ½º » ¬ Ò � 15.1� 20Þ

�1� . ü ! ( 1� ® ù ý� à �à 3-13�1Ä ½º » ¬ Ò �Û 15.1-20� 30.1-35

Þ�1 O 3 k 
 � . ü ! ( 1 × � ) ® ù ý9ð á ¬ �à 3-14�1|½pV �

ý � º » 11¼1 ( V ® ù ý* º » ù ¼�à 3-15�: 
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���� 3-12����Ò AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Ò AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Ò AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Ò AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­  
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���� 3-13����Þ AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Þ AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Þ AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­Þ AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­  
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���� 3-14����ß AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­ß AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­ß AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­ß AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­  
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���� 3-15����à AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­à AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­à AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­à AÓ  v Ô Õ Ö �\ » ¼ × = Ø ] + Ù Ú × Û Ü b Ý ­  

 

=WX ½ � � � ¬ Ò [ � 1 þ ã Ô Æ º â -Ñ û ü � �Catch-Effort Methods�

6ê ë ± � �Kreb, 1999�1� æ |½� Ä ½� º » 3 × . ã ½ 1@ ! ä � î � �

^ b 1G � _ ` Q ) Ø [ � �Z� ç è i � � å æ Ù º » -Y 1a | 2 Z½ � �

$ É ± � =WX V ½ � � � ü S1G 	�� ½ � 3 × . � 	 & 7�� � u R Ñ û

ü � � m 1 � I � � =LL�gh B 9 � º » . ü ç p 1� º â -Ñ û ü �

�Catch-Effort Methods�� \ Ú � ? ~�� 3 × . 5 � � ý þ � � & 7�� � Ñ

û ü ý þ � m � Ù ' l 1	F q � w Å � Å Æ º â -Ñ û ü � �Catch-Effort 

Methods�ê ë =W�½ � � � ü ± � : 

è é n Ô Lincoln-Peterson index ê ë =WØ½ � � � ü [ � 1" % | =WX

� ¸ �2 Z½º » T U � $ 1�± � =WX �½ � 	 × � � . ü :�î ù ý î ù


� � S1® ê ë ì � 15¼½� �î ù 
 ® ê í ë 1| É è 20
�� � � �ù


 � º » �Q ) 1î x� �� ¹ 1a � º » � 3,658¼½Ø1g ì ï 3¼ � ® ê

�3 × 1� Lincoln-Peterson index Ù± � 6�=WØ½ � 	 × � � ü � � � ü

±SE.�4� 18,290±10,556 ¼½1 G � =WX ½ � � � ü c V 7,734 ¼x 28,846

¼-y 1 � � � � ��2 Z½ � µ N ê ë [ [ 12 Z½ � B [ � � � ü �� 4

�� Æ ½ O ý g º » 3,370 ¼1´ ² ³ º » 	 . � 92.12%1 [ � × � � ü 4a
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7,124¼x 26,573¼-y ^ Å ½ O ý g º » 240¼1´ ² ³ º » 	 . � 6.55%1

[ � × � � ü 4a 507 ¼x 1,890 ¼-y ^ ð ½ O ý g º » 37 ¼1´ ² ³ º »

	 . � 1.01%1 [ � × � � ü 4a 77¼x 289¼-y ^|½ O ý g º » 12¼1

´ ² ³ º » 	 . � 0.33%1 [ � × � � ü 4a 26¼x 94¼-y : 

� O ý6 º » �� � 6¶1=WØ� Æ ½ � Å ½Ù´ µ N { R 98.67%1�

=Ø� � ½ � 8 9 1� º » ¥ ½ . ü � ( ñ 6¶1% � Æ ½� ¥ ½ . ü ! ( ¼ ½

� ? ! Ã 1a² � å ò ZT U Ê �Global Invasive Species Database�Ø1 Æ ½ �

Å ½ G " S ô � ² � ® ó ¬ å ò Z� � -Ø�100 of the "World's Worst" 

invaders�:¯ � Zambrano & Hinojosa�1999��_ ` � � ð ñ Y 6 ô å � Å ½

�Cyprinus carpio� 5  V å ò ��õ á � t f � y f �) *1 t f �) * B p

Õ Ö ¬ � L�� � � P ö �� � ± á � c d 1y f �) *Û ð 7 a n ' =L � �

� � - LØ�� ÷ ø � ù O � 1P � � _ ` Ø1� � � L ú ³ � �� � � � 6

¶1; < =�L ú G ç p ö ' 1z , ¬ � � ! ¼ � ¬ � L�� � ��� 1	F =

WØ � æ L� E gS1U � A �� � 9 �=Ø ô å Z½ � � Ö � 6 ~ -Y 15 &

�Ü Ý ½ � Õ Ö ) * � æ �û Ý Ö 66�½Ó �Ú ½�Æ Y ü å =Ø� ý þ �M

� � × � p � �� × -Y 1 � � z , �LØ� q � � �� ���L � �§ � �1

�� Å Æ =Wê ë � Ö Ù p � � � � 	 �
 î s � � � ¾ � � Ó � 
 � 1a ô õ

DA × � � 
 � � �{ @ = x 1u � � ¬ . ü � � ¾ � ê ë � Ö Ù p 1Q � ; <

=� � ¾ � . ü ´ - 1=Ø G � H º » × 
 � 1pV � ¾ � 
 � � à  S G ) ×

� " �� � � � � � � 1L × � G µ × � Z� � 
 � ¬ æ ¶ ( 1H z , 9 �=Ø

Y 6Z½ � Õ Ö � � & � � 1� � � ® ´ - � � � . ü 1̂ � � 6å � ± ê ë �

� ± � S1ø · � � Y \ � ¾ � � � � ' ( : 

ù �  V =WØY 6Z Å ½ � Æ ½� 1 � 1� � ± � V  ¬ �Z½ � �)

*�L��� � ~ � � � � �L�� � � , � �� m �� � j { � �  Æ L n �

! ( �LE " # Ù p ���" $ � L % & �Æ ' m } �( n �� m �NIWA, 2003�1

P pV ; < =� � � � W ö ÷ � q ¬ �Z½ � �\ ] ¬ � L�� � �E � ç p �

L ú > G �� ) * ê å �N O A 0ö ' 1	F @ ! Ø aE � � z ü 17E ¯ � +

Y � ú , ( 
 Ï �ê ë Ü Ý Å h�Y 6Z½ � �� 1- � ç è Ð å � ¬ �t û �

Í + �Bonneau 1999^Parkos and Wahl, 2000�1× � - � z ü � j � Ç - . ��

� �=WL × ¬ Ò �L Î � L n �Þ / � W � � 1 0 � z ü > � � � Ù & ��)
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*�Wydoski and Wiley, 1999�:¨ ù P 1 A ê ë �� Ü Ý Y 6Z Å h½ � S1å

q � � G ç è ê ë 1 @ 2 P 3 ë 4 � � 5 1 H z , a ; S y Ú Û ¬ � � � � ü

�Parkos and Wahl, 2000�:F Y 1pV ; < =W� ô å Z½ � Ø ax - � � x -

4 20 ý�E �S y 1Ü Ý ½ � [ Ï 6 æ ¨D� í � p � ³ �� Ö � 6 ~ 1� Ö

7 8 �9 : �; ¼� < �Haliaeetus albicilla�001½ � ���  V Ü Ý t f �

Ö =WØ½ � � p � �) *1[ ø · � = : 

xV ¼ � Æ 6�� Ü Ý Z� �Y 6Z½ � �4 � - . �> * L��? @ �A

B Â �Á Â �C Í Ô º � �s D �b c LØ Â E 04 é �Parkos and Wahl, 2000^

Morgan and Beatty, 2004�:P � Q á O ý6=W> � ê ë � � � 3 ë Q ) Ø1 

=W � ? �æ : 1è é ^ � �4 é 5 Ô Æ �V é ýÏ # ® L�! } S b c LØ Â

E | =W� H � . 3 A $ 1@ �=WØ F L � ) � ±� ? @ � C å Ô º �4 é ¬

w � � � G LA ê ë 1H � ² 3 ë � I É � j 1 2-3
1Ù� � 3 ë Q ) - � V

´ � # 6 © ® 3 ë � 9 : 

 

3-3-2 5 > U V5 > U V5 > U V5 > U V W X Y � � Z [W X Y � � Z [W X Y � � Z [W X Y � � Z [ \ ] = ^ _ � �\ ] = ^ _ � �\ ] = ^ _ � �\ ] = ^ _ � � 1 2 v w1 2 v w1 2 v w1 2 v w  

� Y w � p �� g V ; < ==W : � ê ë 45,373.01 � J �u R Ò S. 1K

L � í � p � � J � M 499N1� . ü ( ñ p{ x} � ó � O P � �@ Q �174

N��{ @ ; � £ �36 N��� � · £ �35 N��� � R S �32 N�� T U V £

�29N��Ö 7 8 �26N��� W @ º �25N��� � í � �14N��� X � £

� ; Y � �ú 6N��V Z �2N��g ± 9h 11Z:M� 4h 8Z1 �� ��

Í [ ; \ �65N��] M�29N��£ ^ �12N�1� ¼ _ �; ¼ ` � a b C `

0ò Z�ú 2N��¡¼ ` � � � ¼ c �ú 1N�:¹ Y � q � d e � f g 3N1

@ ! ô å � J � M �� � �ß :� � í � Q á H a; < =� � � p � �� � Ø

Ù Ø67 � h Ã�i . j 11991�1P aá ý=W> � � � S � � à 7 ê o 1a

� ý _ ` ê ë S³ Ã M �� Y w � p �� KL � k Ý � Ù p l m : 

n @ @   o É v C g ê ë 6114.05 � J �u R Ò S. 1KL � í � p � �

J � M 128 N1 O P � � � M . ü ( ñ � ó ��@ Q �42 N�� T U V £ �12
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N��Ö 7 8 �9N��� � R S �5N��� W @ º �{ @ ; � £ �ú 4N��¡

p q � V Z �ú 3N��� � í � �2N��� X � £ � ; Y � �ú 1N�1g ±

9 h 11 Z:M� � � £ ^ �14 N�� � @ � r �10 N�� s M� t u ^ �ú 4

N��v � w �3N��x y � �Í [ ; \ �ú 2N�1� M�z { | } � � � ¼

c 0ò Z�ú 1 N�1 ¹ � ! ô å � J � M ± � �� � �ß �q�~�M� 5

N� f g 3 N: 

; < = �� T � n @ @   o É v C O D� H ! � * . Þ È 1 6 7 �� Z (

. � k � " 1P I �  � , � � �Ù Ì û 1 " × ¶ 6 n @ @   o É v C ��  

� , � �OIø�{ V ; < = W 1� × I a n @ @   o É v C � � � � Ö � � p

� ��  � , � �OI ø� ( . « � { V ; < = DA�m 3-13�1pV ( . �ú

� W � � � Z�keystone species�� � � � k Ø�{ � Õ Ö p � 1 � ¶ F ù Ö

� � p � ��  � , � Ì û 1ð ñ ; < = DA�� W Û � u R� � Ñ û � 3

y:� � � � Ø1¡ p q � I * 6 7 V @   o É v C Ø1¯ � � � � � � � �

�2004�ý�_ ` U 6 1¡ p q ��ë ' Õ Ö p � 1 � � � � 0 � H { 1�

@ Q �� Ö 1 @ � � × � � � 7   1�� 6 7 � � �} � c d �É v C ��1

� × � ' 6 ¶ ½ É � ¨ D� W � � æ � � � � Y ! { � � � � k 1 � L ! Ú ¡

p q I A � ¨ D º W � · C � W � Ø� � � Z1P x - a � 6 z �¡ p q I A

Ã M 6 7 V ; < = W > � 1Þ � ¨ D� W Û  � U ® p � : 

 

LLLL 3-13����3 4 5 c V # g h h i j k l m W X Y � � Z [ á â Ì � � Z � ã ä3 4 5 c V # g h h i j k l m W X Y � � Z [ á â Ì � � Z � ã ä3 4 5 c V # g h h i j k l m W X Y � � Z [ á â Ì � � Z � ã ä3 4 5 c V # g h h i j k l m W X Y � � Z [ á â Ì � � Z � ã ä

bbbb����OIåååå����¤ ¿¤ ¿¤ ¿¤ ¿  

� � D �  

�� � u R S . � 

� Z 

; < = î ù ý 

�16,618.93 hr.� 

; < = î � ý 

�45,373.01 hr.� 

n @ @   o  

�6,114.05 hr.� 

@ Q  5.48 3.83 6.87 
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� W @ º  0.30 0.55 0.65 

� � í �  ~ 0.31 0.33 

� � R S  1.14 0.71 0.82 

; Y �  0.18 0.13 0.16 

Ö 7 8  0.06 0.57 1.47 

T U V £ 0.36 0.64 1.96 

V Z  0.78 0.04 0.49 

¡ p q  ~ ~ 0.49 

� X � £ 0.06 0.13 0.16 

{ @ ; � £ 0.48 0.79 0.65 

� � · £ 0.06 0.77 ~ 

� c  0.06 0.02 0.16 

v � w  ~ ~ 0.49 

� @ � r  ~ ~ 1.64 

Í [ ; \  1.20 1.43 0.33 

£ ^  ~ 0.26 2.29 

s M 0.54 ~ 0.65 

 

� ý � = W : � Ò � O P �� � � î � � �Sherman trap��� � 1g± ê

ë 480 3 � � º â 9 1V = W � C ¸ º » � � · £ 21 ��{ @ ; � £ 12 �1

� 3 � � � � ¼ � 1� æ � ý � � º » � £- Y 1× � O Z � � � �� � · £�

{ @ ; � £��ù Z Ö þ � �� � � ¼ � �� r « é � � º â 9 � º » 3 × .

« { V ® ù ý � �� � � � �m 3-14�: 
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LLLL 3-14ææææ3 4 5 5 > ] = ^ _ � � Ù Ú ç è é ê Ï Ð ë ³3 4 5 5 > ] = ^ _ � � Ù Ú ç è é ê Ï Ð ë ³3 4 5 5 > ] = ^ _ � � Ù Ú ç è é ê Ï Ð ë ³3 4 5 5 > ] = ^ _ � � Ù Ú ç è é ê Ï Ð ë ³ ����TNììììè é ³è é ³è é ³è é ³ × F 0F 0F 0F 0

ê ³ê ³ê ³ê ³ ���� 

 

 

 

 

 

 

 

 

 

3-3-3 5 > U V n o p # � q r s p í D5 > U V n o p # � q r s p í D5 > U V n o p # � q r s p í D5 > U V n o p # � q r s p í D u � B î ïu � B î ïu � B î ïu � B î ï  

pV Q á @ � q  ; < = > � ê ë   ¡ � � ¢ £ � ¤ë þ � �� � 1� �

G yg à 7 6 Z   ¡ � � 4 Z ¢ £ � ¤ë þ 1� � �� ¥ ¦ Î § �Indolestes 

cyaneus Selys�� ¨ �   ©�Orthetrum melania Selys�� ª ;   ©�Orthetrum 

pruinosum neglectum Rambur�� « £   ©�Pantala flavescens Fabricius�� ¬ ­

® ©�Polycanthagyna erythromelas McLachlan�� ~ ¯ ® ©�Sarasaeschna 

pyanan Asahina�0 6Z1pV Ü Ý   ¡ � � Ú þ ~ L � 15 6 7 V ; < = Ø1

�× Ø�Y 6 Z ½ �z , e � º Ö � � i º Ö � � � ` : 

¹ Y ê o æ 4Z ¢ £ � ¤ë þ 1� � ��Bembidion sp.�Carabus masuzoi�

� � ° Ö ± ¤ë þ �Carabus nankotaizanus�� Colpodes arisanus1× Ø� � °

Ö ± ¤ë þ �� � á ¤ë þ h × � ! ¬ � � ² � r 12003�1" S i ô �� � N

 � í � p � 1Bembidion sp. ³ ´ à 7 V ; < = > � 1² ý« � à 7 ê o 1�

� ÷ ø V � µ � � � y^Colpodes arisanus ³ ´ à 7 V ; < = > � 1 * V 2007

ý 5� à 7 1�� ÷ ø V ; < = � ¬ ¶ - � µ y^C. masuzoi�� � ° Ö ± ¤

ë þ �� à 7 V ; < = > � · C � ¸ 1 F Y è é Q á a� � n @ DA�> � t

B C ¤ë þ � ± Ø à 7 C. masuzoi G ³ ´ � ü V n @ > � - · C X 1� n @ D

 î ù ý � �  

�TN=320� 

î � ý � �  

�TN=480� 

� � · £ 0.0344 0.0438 

{ @ ; � £ 0.0063 0.0250 

� £ 0.0031 0 

� � � ¼ �  0.0031 0.0063 
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A¤ë þ - ì í Z�r t · 1� à m�1L É v C - ¤ë þ ( % ' { V t B C :

aD ö ' â ¤ë þ � � � ¸ þ Ø1 [ ã ­ � ¹ � î £ ¸ þ �Cicindela 

shirakii Horn� 6 7 V ; < = ë :  
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� � 
 � �� � 
 � �� � 
 � �� � 
 � �  

; < = �L � ' ( �9 ð �# $ ' ö ÷ 1é ý� ¾ ¿ # $ �{ L � G 1�

= â x ã Î �} L � G 1ØyQ � S y1� ´ � # L � E º G 1� ¾ ¿ # É�

L � � m G : 

� � ® p � ³ � _ ` � » � ð ñ 1; < = �Y 6 Z ½ � ¨ D� W B 9 �

) * � 5 � � � ) 1�� �) * Ç I 6 � V F G �C ¼ � á É1 ¨ D · C � W

� � � � ² ì Û � " �+ , Ù � : ½ å � 6 ° w ¾ ê ë ô å Z ½ �� � � u

R1 ½ ¿ À é ý= â x ã Î �} L � G ê ë1P 3 ëQ ) Ø - � ç è Ð å � ¬

�t û �Í + 1 Ç ` z ü L Î �L n � Þ / � W � � 1 0 � z ü > � � � Ù &

� �) * : ^ � z Æ 6 � � Ü Ý ô å Z ½ ��4 �ß � - . �b c L Ø Â E �

? @ �C Í Ô º �04 é :� � Q ) Ø ^ � z q  = W �� � �� � ê ë Y \ 1

Y \ �% & z � � _ ` b c �% & ê ë1 � � � ú É Ù ^ � � À Á Y \ 4 � Á

ë: 

� � �� � �_ ` a; < = W gb c 13 d % & 1 � % & � Â ê ë� � 1

e f
� � É1g ê o � 61h 118i 171Zj k l � � �̂DCA� TWINSPAN

0 ( ' ü � ß � � z | � � �� 9 1. ^ _ � ~ ¹ ��2.   D¡ ~ ¹ ��3. Ð r Ñ

~ ¼ ½ ¾ ¿ � À ��4. { @ Õ Ö | ~£¤ | ��5. S r Ä Å ~£¤ | ��6. + ,

~£¤ | �0 6�^� Y 6 Zg� � � = W � �� � s � 4Z^� � �� � �

� � � �� � �� � � r � � 8ZY 6 | � � � 1�� �  D¡ �¢ 
 | �£

¤ | �¥ ¦ �§ ¨ �© ª « �¬ ­ ® | �  ­ ® | 0Y 6 � � ^x V ´ �� �

E1�Ò r 2 r Ô �S r Ä Å �¼ ½ ¾ ¿ � À u iV ´ � � ) - V × � �  D

6 7 �� � 1× ØF G _ ` Ø Ù ð ñ Ò r 2 r Ô �J K = S ì �J K = ö ��

�� � 1P � _ ` Ø[ �� � � Ü Ý ´ �� � : 

# $ ' �L � ' ( 1 V = ë �� � ) * 9 ð :Ü ZL � � � � � 	 � �

 V � � �) * 1z � Æ � � Ã ß \ Ú 6 : Ä :Ü U 6 j ç L ú G ö ÷ 1�0
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D�= x �� W N  � � � ¦ Å :L � ' ( ) * ! " % & y� � �� ( ��

a1�� �) * I � = W � 
 �{ � y Ì �= } D � � Ì û 1� L � �' ( Û

I n ' � � � a�5 � � j � - 	 ¹ 1 � × I { } | ~ � A� � � D1× y�

L � ' ( B 9 L ¡ �� � 1�¹ | 0� � 5 � � L � � g h � 9 ýy� ; � é

< = 1× Ø�¹ | a= } & � 9 �ä § ¨ � � � ; | W 1 	 Ü Z 7   a7 © =

�� ª = [ � 6 7 1 	 F ¹ | z ¨ R L � g h  ê ) % � ; � é < = - U ® '

� � :x V ¼ ½ ¾ ¿ � À �S r Ä Å 0 � �ä � � õ � LMC � � : 

� 6 ; < = �= } ½ z Æ è � å ê ë� � + , �(plant functional type)�

Y \ � _ ` 1 	 F �j O = } & �� W < = � � " ' ½ Ç ¹ " $ �� = } D

A1� ® ; < = � � = ¤È � ¶ ( � É  : 8 + , 1 ½ z a� ® / 3 : 8 � b

c : 8 Ê1�8 9 F 0� Ë �= x \ Ú 1[ z ��t � : 8 �4 é ê ë � å G

6 � É  : 8 :x V © � C Ak \ ± ¶ ( � e b c F Z Ì | % & �= x � 0

D1�7 © = 0I A [ Ø aù Ý � W 7   � \ Ú 1 � 6 [ z y z F Zb c Ì |

% & �4 � ê ë� � �_ ` : 

�æ 4 ß e � k \ � � � 6 ç è ê ë; < = = ë > � - À Á Y \ 1�� Ï

6Í Î ± � � � 1ù 3 ^ c ; < = ë L � ' ( �� � 3 y� a� ` - À Á � %

� � Ï v Ð R@ N � 

1. % w � ß Ñ  

; < = = W > � D Ò ' ( ( % 1 s r d x H b � M �:Q b �� � 3 y

Ø1 é ù � � �1V � = � �õ � - 3 y @ ? ) ; 1�d � �� � �1a � =

� �õ � 3 y @ ? ) � ¶ ( 1 	 F 1S � �L � ' ( - ) * 1z � ) � 0 � �

½ a� � �� 3 y� ü E14 ß ê ë� � 3 y� ! �L � ' ( � ` y� Q Ó µ

 : 	 F 1� F 
� �1 V � � Q b - AW | Ô � ! ê ë� � 1ê � ß A �

� r d - DAR�� � % w 1× Ø% & � ß Ñ Û y z 2006ý�� � 1�î ù �

f� � % & �� � % w 1� F 14 ß �É T U z � Q Ó µ  Í Æ : 
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2. � � � \ ü  

� � ü \ a k � E1Û z Õ � � �� � k � �; < = L � ' ( �ö ÷ 1�

{ L � �} L � G ú ù 
�� � :� � ü \ 4 é � � � ¬ �� � % w � c 1p

= W � · C Q Ö � v � c 1 � = � 4 � \ ü 1x L � � ¹ ^� F 1z � - � ý

� L � ' ( ��  ! { � ��  ! } � �à 4-1�: 

� a ) × S �� � . ø1Í Æ e Ø Ù 1� â © � Ù 1@ Ú S L Û ¿ �   ¿

ê ë s t { � ' ( �L r 
 � \ ü : @ aÙ � \ ü �% � E Ü E{ � � 1m�

Ý Þ L k Þ � ® ê 1� Å �ÉÛ \ �� � � � � \ ü : 

 

���� 4-1����ð 5 ñ ¬ Y + 7 Y � ò � # ó ô + ( ®ð 5 ñ ¬ Y + 7 Y � ò � # ó ô + ( ®ð 5 ñ ¬ Y + 7 Y � ò � # ó ô + ( ®ð 5 ñ ¬ Y + 7 Y � ò � # ó ô + ( ®  

 

3. Q Ó � ß  

\ ü � � 1a xõ�= ë � = � �õ � 
 � mñ 1� { ) � yõ:� 
 =

ë 
 � mñ : é ù � � � | �× 3 y� ü � c 1p{ ) �L � T U 1z � [ Þ

6 é ù � � � U L � S G �� � � S G : 
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� ® � e V 2007ý 3� 21 �� 2007ý 8� 29 � � � ê ëù 
�= ë L

� ' ( �� � 3 y� a� ` \ ü 1 \ ü � � ��ú % & � Ï v Ð R> � 8 9 �

�� 

î ù % & � �  

aL � ��  ! } � � 2007ý 3� 21 ��î ù 
� � Ø1Ù ê ë \ ü =

� x · C w 	 L r � � � 174.35m1 ! { ±� s t { � � 10.24m1× Øù Ò È

� b Y 1× ß � � ) � r d 1qö ¬ �' ( �à 4-2�: 

��������	
��

174.35 , 10.25

157.97 , 8.58

116.13 , 5.44116.13 , 5.44

99.08 , 4.14

82.34 , 1.8473.58 , 1.5558.89 , 1.24
38.45 , 0.80

0.00 , 0.000
2
4
6
8

10
12

0 50 100 150 200

m

m

 

���� 4-2����3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´ 2007aaaa 3xxxx 21 y + À b9 : õ öy + À b9 : õ öy + À b9 : õ öy + À b9 : õ ö ����÷ �÷ �÷ �÷ � 0 ø L�ø L�ø L�ø L�

Ù 6Ù 6Ù 6Ù 6 ���� 

 

ae Q 3 3 �� U L É1L � E j 1 	 �a 2007ý 8� 29 ��� � Ø1

î ù % & s L � x · C v w - L r � � 9 ; � 49.98m1! { ±� s t { � [ m

} � 4m1× Ø�ù � y � � D1[ 	 L � E g �Ð 7 U L � W �à 4-3�: 
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���� 4-3����3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´3 4 5 ¦ $ 7 8 ´ 2007aaaa 8xxxx 29 y À b9 : õ öy À b9 : õ öy À b9 : õ öy À b9 : õ ö ���� 

 

î f% & � �  

" % aL � ��  ! } � �� � Ø1 \ · = � x · C w 	 L r � � �

317.69m1 ! { ±� s t { � � 10.31m1 F ù % & Ø1� à á â Ü 1 	 F aà

E � L � ) � ±1D � þ ã ) ¬ 1�f 
 L � �DA1 	 à ä n È 1Ù �D �

r d 1 � � �' ( [ q) ¬ �) * �à 4-4�: 

 

����
 ���	
��

0.00 , 0.00
22.50 , 0.43

33.99 , 0.8744.88 , 1.18
72.15 , 1.67

120.76 , 2.94

151.95 , 3.77152.35 , 3.79
160.85 , 4.12

191.15 , 4.50194.74 , 4.69203.65 , 4.38

224.62 , 5.98243.43 , 5.88

252.07 , 7.07264.57 , 7.32270.26 , 7.55
286.41 , 8.07295.96 , 8.14

303.77 , 9.35
309.34 , 10.02317.69 , 10.31
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m

m

 

��������	
�� 
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û *û *û *û * 1����3 4 5 � � ü *3 4 5 � � ü *3 4 5 � � ü *3 4 5 � � ü *  

PTERIDOPHYTA     ý B � � þý B � � þý B � � þý B � � þ  

  

ADIANTACEAE ����Y ý �Y ý �Y ý �Y ý �  

Coniogramme intermedia Heiron. T z t � 

Coniogramme japonica (Thunb.) Diels � � z t � 

  

ASPLENIACEAE �������� ý �ý �ý �ý �  

Asplenium trichomanes L. u 3 � 

  

ATHYRIACEAE � �� �� �� � ý �ý �ý �ý �  

Athyrium arisanense (Hayata) Tagawa Ç È @ v 2 � 

Athyrium reflexipinnum Hayata Ë r v 2 � 

Cystopteris fragilis (L.) Bernh. ¥ � 

Cystopteris tenuisecta (Blume) Mett. 
B E   ¥ �( ° w x

  �) 

Diplazium amamianum Tagawa y z � 2 � 

Diplazium kawakamii Hayata � E î � 2 � 

  

DAVALLIACEAE � � �� � �� � �� � � �� ��  

Araiostegia parvipinnata (Hayata) Copel. � � Ò { 2 � 

Davallia mariesii T. Moore ex Baker � | } ® ~  

  

DENNSTAEDTIACEAE �� �� ý �ý �ý �ý �  

Hypolepis punctata (Thunb.) Mett. � � 
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Pteridium aquilinum (L.) Kuhn subsp. latiusculum (Desv.) W. 

C. Shieh 
� 

  

DRYOPTERIDACEAE 		 		 i ý �i ý �i ý �i ý �  

Acrophorus stipellatus T. Moore ½ � � 

Arachniodes festina (Hance) Ching � � O 5 J r � � 

Arachniodes pseudoaristata (Tagawa) Ohwi Ò r J r � � 

Arachniodes rhomboides (Wall. ex Mett.) Ching � 4 J r � � 

  

GLEICHENIACEAE 
 �
 �
 �
 � �� ��  

Dicranopteris linearis (Burm. f.) Underw. ¹ �  

Diplopterygium glaucum (Houtt.) Nakai � ;  

  

GRAMMITIDACEAE  � 
� 
� 
� 
 ý �ý �ý �ý �  

Xiphopteris okuboi (Yatabe) Copel. � r � 

  

HYMENOPHYLLACEAE �� �� ý �ý �ý �ý �  

Mecodium polyanthos (Sw.) Copel. S r � � 

  

LYCOPODIACEAE � �� �� �� � �� ��  

Lycopodium casuarinoides Spring � � r � �  

Lycopodium complanatum L. D � �  

Lycopodium japonicum Thunb. � � � �  

  

OSMUNDACEAE � �� �� �� � �� ��  
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Osmunda cinnamomea L. ^ t �  

  

PLAGIOGYRIACEAE � �� �� �� � ý �ý �ý �ý �  

Plagiogyria euphlebia (Kunze) Mett. T Ø � è � 

Plagiogyria formosana Nakai � � � è � 

  

POLYPODIACEAE �� �� � �� �� �� � �� ��  

Lepisorus monilisorus (Hayata) Tagawa ° � � �  

Lepisorus obscurevenulosus (Hayata) Ching � � �  

Lepisorus thunbergianus (Kaulf.) Ching � �  

Microsorium buergerianum (Miq.) Ching ç î ½ � 

  

SELAGINELLACEAE � �� �� �� � �� ��  

Selaginella delicatula (Desv.) Alston ² ¸ � �  

Selaginella doederleinii Hieron. � ¯ � �  

Selaginella remotifolia Spring � r � �  

  

THELYPTERIDACEAE � �� �� �� � ý �ý �ý �ý �  

Cyclosorus acuminatus (Houtt.) Nakai   � 

Parathelypteris castanea (Tagawa) Ching a E � Í ½ � 

Parathelypteris glanduligera (Kunze) Ching � � � Í ½ � 

  

VITTARIACEAE � 8 ý �� 8 ý �� 8 ý �� 8 ý �  

Vittaria flexuosa Fée � &� 
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GYMNOSPERMA     �� �� ° � �° � �° � �° � �  

  

CUPRESSACEAE �� �� �� ��  

Chamaecyparis formosensis Matsum. � �  

  

PINACEAE �� �� �� ��  

Pinus taiwanensis Hayata � � �r �  

  

TAXODIACEAE �� �� �� ��  

Taiwania cryptomerioides Hayata � � �  

  

DICOTYLEDON     �� �� °° °° 

 

 � �� �� �� � �� �� þþ þþ  

  

ACERACEAE � �� �� �� � �� ��  

Acer kawakamii Koidz. � r �  

Acer morrisonense Hayata � � � � �  

  

AMARANTHACEAE     �� ��  

Alternanthera philoxeroides (Mart.) Griseb. 3 � � � |  

  

ANACARDIACEAE ! �! �! �! � �� ��  

Rhus ambigua Lav. ex Dippel � � � �  

  

ARALIACEAE §§§§" �" �" �" �  

Dendropanax dentiger (Harms ex Diels) Merr. � � s y  
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ARISTOLOCHIACEAE " # $" # $" # $" # $ �� ��  

Asarum crassusepalum S. F. Huang J K = S ì  

Asarum macranthum Hook. f. ¬ Ä S ì  

  

BERBERIDACEAE ]] ]] %% %% �� ��  

Berberis kawakamii Hayata � � Ò �  

  

CAMPANULACEAE & '& '& '& ' �� ��  

Peracarpa carnosa (Wall.) Hook. f. & Thomson @ � �  

  

CAPRIFOLIACEAE ( )( )( )( ) �� ��  

Viburnum erosum Thunb. � í î ï ð  

Lonicera acuminata Wall.  Ç È @ � =  

Viburnum foetidum Wall. var. rectangulatum (Graebn.) Rehder � r ï ð  

Viburnum formosanum Hayata � � ï ð  

Viburnum urceolatum Siebold & Zucc. � Ä ï ð  

  

CARYOPHYLLACEAE � *� *� *� * �� ��  

Arenaria serpyllifolia L. q � «  

Cerastium holosteoides Fr. var. hallaisanense (Nakai) Mizush. � �  

Stellaria arisanensis (Hayata) Hayata Ç È @ Ý �  

  

COMPOSITAE ++ ++ �� ��  

Anaphalis morrisonicola Hayata Ì @ � � � �  
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Cirsium hosokawae Kitam. S � î �  

Crassocephalum crepidioides (Benth.) S. Moore ¢ 
 |  

Erechtites valerianifolia (Wolf ex Rchb.) DC. J � |  

Eupatorium formosanum Hayata � � F õ  

Gnaphalium luteoalbum L. subsp. affine (D. Don) Koster £ ¤ |  

Myriactis humilis Merr. ¥ ¦  

  

CRUCIFERAE ,,,,JJJJ----���� 

Nasturtium officinale R. Br., Hortus Kew. L « 

  

ERICACEAE . / -. / -. / -. / -���� 

Gaultheria cumingiana Vidal ; ¡ s  

Gaultheria itoana Hayata { @ ; ¡ s  

Lyonia ovalifolia (Wall.) Drude U ¢  

Rhododendron chilanshanense Kurashige, Edinburgh J. Bot. öõ @ £ ¤  

Rhododendron mariesii Hemsl. & E. H. Wils. ñò ó @ �  

Rhododendron noriakianum T. Suzuki S r £ ¤  

Vaccinium japonicum Miq. var. lasiostemon Hayata   ¥ Ä  

  

GENTIANACEAE � 0� 0� 0� 0 ���� 

Gentiana arisanensis Hayata Ç È @ § ¦  

Gentiana davidii Franch. var. formosana (Hayata) T. N. Ho �� § ¦  

Gentiana flavomaculata Hayata ¡ ¾ § ¦  

Pterygocalyx volubilis Maxim. [ § ¨  

Tripterospermum lanceolatum (Hayata) H. Hara ex Satake Ì @ © � |  
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Tripterospermum taiwanense (Masam.) Satake �� © � |  

  

GUTTIFERAE � 1 2� 1 2� 1 2� 1 2 ���� 

Hypericum japonicum Thunb. D � |  

Hypericum nagasawae Hayata Ì @ Í Î Ï  

  

HALORAGACEAE ] ¸] ¸] ¸] ¸ 33 33 à �à �à �à � 

Haloragis micrantha (Thunb.) R. Br. Ò � Ó |  

  

LAURACEAE 44 44 ���� 

Neolitsea aciculata (Blume) Koidz. var. variabillima (Hayata) 

J. C. Liao 
' r o � ª �  

Neolitsea acuminatissima (Hayata) Kaneh. & Sasaki { @ o � ª �  

  

LABIATAE 55 55 ö �ö �ö �ö � 

Clinopodium chinense (Benth.) Kuntze ¿ « « 

  

MELASTOMATACEAE 6 7 86 7 86 7 86 7 8 ���� 

Sarcopyramis nepalensis Wall. var. bodinieri (H. Lév. & 

Vaniot) H. Lév. 
� ¬ í ­ ®  

Sarcopyramis nepalensis Wall. var. delicata (C. B. Rob.) S. F. 

Huang & T. C. Huang 
� 4 � ¬ í ­ ®  

  

MYRSINACEAE � � 9� � 9� � 9� � 9 ���� 

Ardisia japonica (Hornsted) Blume t Í ¯  
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OXALIDACEAE : ;: ;: ;: ; à �à �à �à � 

Oxalis acetosella L. subsp. griffithii (Edgew. & Hook. f.) H. 

Hara var. formosana S. F. Huang & T.C. Huang 
�� @ ° ± |  

Oxalis corniculata L. ° ± |  

  

PLANTAGINACEAE < =< =< =< = ���� 

Plantago asiatica L. ­ ® |  

Plantago virginica L.   ­ ® |  

  

POLYGONACEAE >> >> ���� 

Polygonum chinense L. ² Z ³ |  

Polygonum chinense L. var. auriculatum (Meisn.) Suzuki � r ² Z ³ |  

Polygonum cuspidatum Siebold & Zucc. £ ¤  

Polygonum foliosum Lindb. ô õ Ñ  

Polygonum praetermissum Hook. f. S r Ä Å  

Polygonum thunbergii Siebold & Zucc. Ð r Ñ  

  

PRIMULACEAE ? @ -? @ -? @ -? @ -���� 

Lysimachia congestiflora Hemsl. �� ´ ¡ « 

  

RANUNCULACEAE ii ii AA AA ���� 

Coptis quinquefolia Miq. ï r ¡ °  

Ranunculus cheirophyllus Hayata µ r   ¶  
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RHAMNACEAE B CB CB CB C ���� 

Rhamnus crenata Siebold & Zucc. · � £ g  

  

ROSACEAE D ED ED ED E ���� 

Pourthiaea villosa (Thunb.) Decne. var. parvifolia (Pritz.) 

Iketani & H. Ohashi 
Ò r � �  

Prunus matuurai Sasaki ö r @ ÷ Ä  

Rosa transmorrisonensis Hayata { @ � �  

Rubus buergeri Miq. ¸ ¹  

Rubus corchorifolius L. f. ' r º » �  

Rubus formosensis Kuntze �� º » �  

Rubus pectinellus Maxim. Á § ¸ ¹  

Rubus rolfei Vidal { @ º » �  

Rubus sumatranus Miq. � � º » �  

Rubus swinhoei Hance ¼ î º » �  

Sorbus randaiensis (Hayata) Koidz. ½ ¬ Ä ¾  

Spiraea formosana Hayata �� ¿ w ¦  

  

RUBIACEAE FF FF à �à �à �à � 

Galium echinocarpum Hayata Á � � � �  

Galium formosense Ohwi � r � � �  

Galium trifidum L. Ò r 2 r Ô  

Nertera nigricarpa Hayata � � � � � |  

Ophiorrhiza japonica Blume À ¯ |  
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RUTACEAE G HG HG HG H ���� 

Zanthoxylum ailanthoides Siebold & Zucc. Ö Á Â  

  

SAXIFRAGACEAE I JI JI JI J à �à �à �à � 

Astilbe longicarpa (Hayata) Hayata y o Ã  

Hydrangea integrifolia Hayata ex Matsum. & Hayata ¬ C Ä ¿ �  

Hydrangea paniculata Siebold L� �  

Mitella formosana (Hayata) Masam. �� Å Æ |  

  

SCROPHULARIACEAE K LK LK LK L ���� 

Digitalis purpurea L.   D ¡  

Mazus alpinus Masam. { @ Õ Ö |  

Veronica didyma Tenore Ç Ç È  

  

SOLANACEAE MM MM ���� 

Solanum nigrum L. § ¨  

  

STYRACACEAE N O HN O HN O HN O H ���� 

Styrax formosana Matsum. �   ¡ ¢  

  

SYMPLOCACEAE P QP QP QP Q ���� 

Symplocos arisanensis Hayata Ç È @ ¨ �  

  

THEACEAE RR RR ���� 

Eurya crenatifolia (Yamam.) Kobuski ^ _ �  
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Eurya glaberrima Hayata É r _ �  

Gordonia axillaris (Roxb.) Dietr. ¬ { Ê  

  

UMBELLIFERAE SS SS ö �ö �ö �ö � 

Hydrocotyle dichondroides Makino   É Ê Ë  

Hydrocotyle setulosa Hayata Ç È @ É Ê Ë  

  

URTICACEAE T UT UT UT U ���� 

Chamabainia cuspidata Wight þ Ë Ì  

Elatostema trilobulatum (Hayata) Yamaz. Í r Î { |  

Pellionia radicans (Siebold & Zucc.) Wedd. � ­ Í �  

Pilea aquarum Dunn subsp. brevicornuta (Hayata) C. J. Chen ; 3 ¥ L Ì  

Urtica thunbergiana Siebold & Zucc. Ï t Ð  

  

VERBENACEAE " V" V" V" V à �à �à �à � 

Callicarpa randaiensis Hayata ½ ¬ t ¡  

  

VIOLACEAE W XW XW XW X ���� 

Viola adenothrix Hayata Ñ � � « 

Viola arcuata Blume � Æ |  

Viola diffusa Ging. Ê Ò ¡  

Viola formosana Hayata �� � « 

Viola formosana Hayata var. stenopetala (Hayata) J. C. Wang � « 

Viola nagasawae Makino & Hayata � � � « 
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MONOCOTYLEDONEAE     YY YY °° °° 

 

 � � þ� � þ� � þ� � þ  

  

ARACEAE kk kk Z �Z �Z �Z � ���� 

Arisaema consanguineum Schott � ë É U ½  

Arisaema formosanum (Hayata) Hayata �� É U ½  

Arisaema taiwanense J. Murata Ó Ô É U ½  

  

CYPERACEAE [[ [[ à �à �à �à � 

Carex breviculmis R. Br. ; � Õ � À  

Carex brunnea Thunb. l |  

Carex filicina Nees � ¢ À  

Carex morii Hayata · î À  

Carex perakensis C. B. Clarke ¡ ¬ À  

Carex phacota Spreng. ¼ ½ ¾ ¿ � À  

  

GRAMINEAE (POACEAE) �� �� ` �` �` �` � 

Agrostis clavata Trin. Á Â Ã  

Arundo donax L. Ö �  

Axonopus compressus (Sw.) P. Beauv. D × |  

Brachypodium sylvaticum (Huds.) P. Beauv. ¦ § ; E |  

Festuca ovina L. º »  

Leersia hexandra Sw. g î °  

Miscanthus sinensis Anders. ¹ 

Poa annua L. F ¯ °  

Arundo formosana Hack.  �� Ö �  
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Yushania niitakayamensis (Hayata) Keng f. Ì @ � �  

  

JUNCACEAE \\ \\ ñ à �ñ à �ñ à �ñ à � 

Juncus effusus L. var. decipiens Buchenau � � |  

Juncus leschenaultii J. Gay ex Laharpe + ,  

  

LILIACEAE ] ^] ^] ^] ^ ���� 

Helonias umbellata (Baker) N. Tanaka �� Ê Ì Ä  

Ophiopogon intermedius D. Don y � � � |  

  

SMILACACEAE _ `_ `_ `_ ` ���� 

Smilax arisanensis Hayata Ç È @ ø ù  

Smilax discotis Warburg ô õø ù  

 



 98 

û *û *û *û * 2����3 4 5 >3 4 5 >3 4 5 >3 4 5 > a ba ba ba b � �� �� �� �  
® � F G  O A Ø �  O A � �  

1 Y Z ç  Sphagnum sp. 
2 Í Ø ç  Pogonatum sp. 
3 r ç  Homaliodendron sp. 
4 z ¼ ç  Fissidens sp. 
5 ¬ Ù ç  Thuidium sp. 
6 Ò Í Ø ç  Pogonatum sp. 
7 Ò Ù ç  Thuidium sp. 
8 3 è  Anthoceros sp. 
9 ; Ø ç  Leucobryum sp. 
10 ¬ r m ç  Rhodobryum sp. 
11 Ú Û è  Marsupidium sp. 
12 m ç  Rhodobryum sp. 
13 ò Í Ü è  Bazzania sp. 
14 D E ç  Campylopus sp. 
15 0 D ç  Hyophila sp. 
16 Ý ç  Hylocomium sp. 
17 � � ç  Pacopilum sp. 
18 º ç  Barbella sp. 
19 B C ç  Gollania sp. 
20 D +  Marchantia sp. 
21 Î Þ ç  Pohlia sp. 
22 ¥   ç  Dicranodontiun sp. 
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û *û *û *û * 3����3 4 5 \ c V � �3 4 5 \ c V � �3 4 5 \ c V � �3 4 5 \ c V � � t ut ut ut u ����A BA BA BA B ����cc cc qq qq ����dd dd D \ ^ _ BD \ ^ _ BD \ ^ _ BD \ ^ _ B � � ü *� � ü *� � ü *� � ü * ��������ææææ

L ML ML ML M e f g he f g he f g he f g h g h h i j k l mg h h i j k l mg h h i j k l mg h h i j k l m ���� 

 t ut ut ut u ii ii   

1 CARABIDAE  í D u �í D u �í D u �í D u � 

1 Colpodes arisanus  � ß ¤ ë þ  

2 Bembidion sp.  

3 Carabus masuzoi  à : @ ¤ ë þ  

4 Carabus nankotaizanus  �� ° Ö ± ¤ ë þ  

   

2 CICINDELIDAE I jI jI jI j u �u �u �u � 

5 Cicindela shirakii   ¹ � î £ ¸ þ  

   

3 LESTIDAE 1 k1 k1 k1 k ���� 

6 Indolestes cyaneus  ¥ ¦ Î §  

   

4 LIBELLULIDAR nn nn ll ll ���� 

7 Orthetrum melania  ¨ �   ©  

8 Orthetrum pruinosum neglectum   ª ;  ©  

9 Pantala flavescens  « £   ©  

   

5 AESHNIDAE m lm lm lm l ���� 

10 Polycanthagyna erythromelas  ¬ ­ ® ©  

11 Sarasaeschna pyanan ~ ¯ ® ©  

   

 n �n �n �n � AA AA ii ii   
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6 CYPRINIDAE Þ �Þ �Þ �Þ � 

12 Carassius auratus Æ ½  

13 Cyprinus carpio Å ½  

14 Ctenopharyngodon idellus | ½  

   

7 SILURIDAE  ß �ß �ß �ß � 

15 Silurus asotus Ä ½  

   

 cc cc qq qq ii ii   

8 BUFONIDAE o po po po p ���� 

16 Bufo bankorensis � á � 	  

   

9 RHACOPHORIDAE � q� q� q� q ���� 

17 Rhacophorus moltrechti 
 î s �  

18 Chirixalus eiffingeri â î s �  

   

10 RANAIDAE r qr qr qr q ���� 

19 Rana adenopleura � ¾ �  

   

 dd dd DD DD ii ii   

11 COLUBRIDAE s t us t us t us t u ���� 

20 Rhabdophis tigrinus formosanus �� � ã À  

   

12 VIPERIDAE v uv uv uv u ���� 

21 Trimeresurus gracilis ¦ � î ä å Ä  
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13 SCINCIDAE � �� �� �� � ° �° �° �° � 

22 Sphenomorphus taiwanensis �� © æ  

   

 ^ _^ _^ _^ _ ii ii   

14 BOVIDAE 99 99 ���� 

23 Naemorhedus swinhoei � W @ º  

   

15 CERVIDAE ww ww ���� 

24 Muntiacus reevesi micrurus @ Q  

   

16 SUIDAE xx xx ���� 

25 Sus scrofa taivanus �� í �  

   

17 CERCOPITHECIDAE y zy zy zy z ���� 

26 Macaca cyclopis �� R S  

   

18 HERPESTIDAE {{ {{ ���� 

27 Herpestes urva formosanus Ö 7 8  

   

19 VIVERRIDAE | }| }| }| } ���� 

28 Paguma larvata taivana ;Y �  

   

20 MUSTELIDAE ~~ ~~ ���� 

29 Melogale moschata subaurantiaca V Z  
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30 Mustela sibirica taivana T U V £  

31 Martes flavigula chrysospila ¡ p q  

   

21 MURIDAE BB BB ���� 

32 Apodemus semotus �� · £  

33 Niviventer culturatus { @ ;� £  

34 Micromys minutus � £  

   

22 SCIURIDAE � B� B� B� B ���� 

35 Dremomys pernyi owstoni � X � £  

   

23 INSECTIVORA � B� B� B� B ���� 

36 Soriculus fumidus �� � ¼ �  

   

24 RHINOLOPHIDAE � � �� � �� � �� � � ���� 

37 Rhinolophus formosae ¬ v Y g  

38 Rhinolophus monoceros Ò v Y g  

   

25 VESPERTILIONIDAE � �� �� �� � ���� 

39 Harpiola isodon Í ¹k Y g  

40 Murina puta �� k Y g  

41 Murina gracilis � k Y g  

42 Myotis watasei I ç î £ � g  

43 Myotis sp1 { @ £ � g  

44 Myotis sp3 � ¼ £ � g  
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û *û *û *û * 4����» ¼ 1 2 ½ ¾ # 5 > �  = + Z» ¼ 1 2 ½ ¾ # 5 > �  = + Z» ¼ 1 2 ½ ¾ # 5 > �  = + Z» ¼ 1 2 ½ ¾ # 5 > �  = + Z �� �� Ä ¤ ¿ LÄ ¤ ¿ LÄ ¤ ¿ LÄ ¤ ¿ L  

� �  1( � � � � ) 2( � � � � ) 3 4 5( � � � � ) 6 

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

� 
                     

� �   0.53                  1 

� 
   0.31 0.70                 

� 
   0.91 0.35 0.18                

� �   0.62 0.83 0.66 0.51               2 

� 
   0.00 0.00 0.00 0.00 0.00              

� 
   0.90 0.48 0.29 0.87 0.59 0.00             

� �   0.55 0.75 0.64 0.39 0.92 0.00 0.68            3 

� 
   0.22 0.52 0.66 0.10 0.54 0.00 0.39 0.71           

� 
   0.83 0.44 0.26 0.81 0.55 0.00 0.97 0.64 0.36          

� �   0.62 0.71 0.56 0.48 0.92 0.00 0.72 0.96 0.55 0.73         4 

� 
   0.28 0.60 0.78 0.15 0.58 0.00 0.36 0.66 0.87 0.40 0.65        

� 
   0.88 0.46 0.24 0.86 0.56 0.00 0.94 0.57 0.29 0.96 0.67 0.34       

� �   0.73 0.74 0.57 0.61 0.92 0.00 0.79 0.94 0.54 0.78 0.97 0.59 0.78      5 

� 
   0.32 0.64 0.89 0.15 0.66 0.00 0.38 0.76 0.73 0.40 0.72 0.95 0.35 0.68     

� 
   0.71 0.74 0.62 0.63 0.83 0.00 0.81 0.86 0.61 0.81 0.92 0.71 0.81 0.94 0.76    

� �   0.46 0.75 0.70 0.28 0.82 0.00 0.54 0.89 0.64 0.54 0.88 0.77 0.49 0.86 0.86 0.88    6 

� 
  � 0.31 0.66 0.88 0.16 0.70 0.00 0.36 0.76 0.69 0.39 0.73 0.89 0.33 0.69 0.97 0.77  0.89  �  

 
 



 104 

û *û *û *û * 5����3 4 53 4 53 4 53 4 5 2006 aa aa �� �� 2007 a @a @a @a @ �� �� � �� �� �� � � � � � �� � � � �� � � � �� � � � � ® M Æ �® M Æ �® M Æ �® M Æ �  

  
2006/07/09 â j è ¾ ¿  2006/07/13 é Å ¼ ¾ ¿  

  
2006/07/25 0 ê ¾ ¿  2006/08/09 7 à ¾ ¿  

  
2006/08/10 > z ¾ ¿  2006/09/16 Cë ¾ ¿  

 


