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Associations of Species Richness and Composition of Bryophytes to Different 

Habitat Types 

 

Wannaporn Eiamsri1, Narong Wongkantrakorn1, Ekaphan Kraichak1* 
 

Abstract 

The goal of this study was to find associations of species richness and composition of bryophytes with 

different habitat types in Khao Chong Forest Dynamic Plot, Trang Province. The plot was divided into 4 habitat 

types, based on the cluster analysis of elevation, slope, convexity and basal area. The four habitats included 

valley, slope, below-ridge and ridge. In each habitat type, ten random plots of 10×10 square meters were chosen. 

In each sampling plot, the samples of bryophytes were collected from various substrates, including trees, rock, 

soil, logs, leaves, and lianas. The samples were identified to the species level. A total of 77 species, belonging to 

42 genera, and 24 families of bryophytes were found. This included 49 species of mosses, 27 species of 

liverworts, and 1 species of hornworts. In all four habitat types, the number of moss species was higher than 

liverworts, and thalloid liverworts and hornworts only occurred in the valley. However, there was no significant 

difference in species richness and composition among the four habitat types. 
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���Îµ 

Å�¦Ã°Å¢�rÁ�È�¡º�Å¤n¤�̧n°¨ÎµÁ¨¥̧��Â�n�Á�È��ś�� »̈n¤�Å�oÂ�n�¤°r ¨·Áª°¦rÁª·¦r��Â¨³±°¦r�Áª·¦r� �´ ÉªÃ¨�¤¦̧µ¥�µ�Åªo

¤µ��ªnµ�řŝ,000 ��·� [1] Â¤oªnµÅ�¦Ã°Å¢�rÁ�È�¡º���µ�Á¨È��Â�n�ÈÁ�È�nª�®�¹É��°��ªµ¤®¨µ�®¨µ¥�µ��ª̧£µ¡�°�Ã¨�

Â¨³¤¸���µ�Îµ��́�n°¦³���·Áª«Ä�®¨µ¥Ç��oµ� [2] �ªµ¤®¨µ�®¨µ¥Â¨³°��r�¦³�°���·��°�Å�¦Ã°Å¢�r¤�́�³

°��¨o°���́�ªµ¤®¨µ�®¨µ¥�°��¸É°¥¼n°µ«¥́ Ã�¥�¸É�ªµ¤®¨µ�®¨µ¥�°���·��°��·É��¸É°¥¼n��habitat type) �¸É¤µ��¹Ê��³

n��¨Ä®o�Îµ�ª���·��°�Å�¦Ã°Å¢�r¤µ��¹Ê�Å��oª¥�[3, 4] �¹É��¨�°���·��°��·É�°µ«¥́�̧ÊÅ�o¦�́�µ¦«¹�¬µ¤µ°¥nµ��n°Á�ºÉ°�

Ä�Å�¦Ã°Å¢�rÄ�Á��°�°»n�Á¡¦µ³Á�È�Á���¸É¤�̧¦·¤µ��ª̧¤ª¨�°�Å�¦Ã°Å¢�r¼�Â¨³¡º��¸É¤�̧ªµ¤Ã��Á�n�Ä�®¨µ¥¦³���·Áª«

Ä�Á��°�°»n��[5–8] 

�n µ �Á��¦o°� �WURSLFDO�UDLQIRUHVW� Á�È��¦·Áª��¸É¤�̧ªµ¤®¨µ�®¨µ¥�°�Å�¦Ã°Å¢�r¼�Â®n�®�¹É��Ã�¥¤�̧Îµ�ª���·�

�¦³¤µ��Śŝ-30% �°�Å�¦Ã°Å¢�r�¸É¡��´ ÉªÃ¨��Â¨³Å�¦Ã°Å¢�r�¸É¡�Ä��n µ �Á��¦o°��°�Á°Á�¥̧¤�̧ªµ¤®¨µ�®¨µ¥�°��»¨

Â¨³ª�«r¤µ��ªnµÄ��n µ �Á��¦o°��°�°Á¤¦·�µÂ¨³Â°¢¦·�µ [9] Ã�¥¦µ¥�µ�ªnµÅ�¦Ã°Å¢�rÄ��n µ �Á��¦o°�¤´�¤¸

�ªµ¤¤́¡´��r�´��ªµ¤�ºÊ�Ä�°µ�µ«Â¨³�¦·¤µ��ÎÊ µ ��[10] �¹É��́��¥́Á®¨nµ�̧Ê¤¸�ªµ¤¤́¡´��r�´�¨´�¬�³£¼¤·�¦³Á�« 

�WRSRJUDSK\� Á�n��¦³��́�ªµ¤¼���ªµ¤¨µ���́�Â¨³�·«�oµ�¨µ��[11, 12] Îµ®¦�́�¦³Á�«Å�¥�¤�̧µ¦«¹�¬µÁ�¸É¥ª��́�¨�°�

�ªµ¤¼��µ�¦³��́�³Á¨Â¨³£µ¡¡ºÊ��¸É�n°�Îµ�ª���·�Â¨³°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÄ��µ�¡ºÊ��¸É�°��¦³Á�«Å�¥�

[13, 14] Â�n¥�́Å¤nÁ�¥¤¸�µ¦«¹�¬µ�ªµ¤¤́¡´��r�°���·��°��·É��¸É°¥¼n�µ¤¨�́¬�³£¼¤·�¦³Á�«�´��ªµ¤¤µ���·�Â¨³

°��r�¦³�°��°�Å�¦Ã°Å¢�rÄ�Â�n¨³¡ºÊ��¸É 

��́�´ Ê�Ä��µ¦«¹�¬µ�̧Ê ¤ª̧�́�»�¦³��rÁ¡ºÉ°�¦ª�°��ªµ¤¤́¡�́�r¦³®ªnµ�¨�́¬�³�µ�£¼¤·�¦³Á�«��́�Îµ�ª���·�

Â¨³°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÄ��¦·Áª�¡ºÊ��¸ÉÂ�¨��µª¦Á¡ºÉ°�µ¦«¹�¬µ¡¨ª�́�°��n µ Á�µ�n°� �.KDR�&KRQJ�)RUHVW�

Dynamics Plot) ��́®ª�́�¦�́ Á�ºÉ°��µ�¤�̧o°¤¼̈ ¡ºÊ��µ��´ Ê��oµ�Å¤o¥º��o�Â¨³¨�́¬�³�µ�£¼¤·�¦³Á�«Ã�¥¨³Á°¥̧� [15] Ã�¥Å�o

�Îµ¨�́¬�³£¼¤·�¦³Á�«�nµ�Ç�¦ª¤�¹�¡ºÊ��¸É®�oµ��́�°�Å¤o�o� �EDVDO�DUHD��¤µÄ�oÄ��µ¦��́�ÎµÂ��¡ºÊ��¸É�µ¤��·��°��·É��¸É°¥¼n 

Â¨³Îµ¦ª��Îµ�ª�Â¨³°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÄ�Â�n¨³¡ºÊ��¸É�Ã�¥¤̧¤¤�·�µ�ªnµ��·��°��·É��¸É°¥¼n�¸É�nµ���́�³n��¨

Ä®o¤�̧ªµ¤¤µ���·�Â¨³°��r�¦³�°���·�Â���nµ���́°°�Å� 

 

ª·�̧�µ¦«¹�¬µ 

¡ºÊ��̧É«¹�¬µ 

¡ºÊ��¸ÉÂ�¨��µª¦Á¡ºÉ°�µ¦«¹�¬µ¡¨ª�́�n µÅ¤o Á�µ�n°� �Îµ�¨�n°��°ÎµÁ£°Á¤º°����́®ª�́�¦�́ ¤¡̧ºÊ��¸É�´ Ê�®¤��ŚŜ�Á±�

Â�¦r�¤Å̧¤o¥º��o��¸É¤Á̧o��nµ�«¼�¥r�¨µ�¤µ��ªnµ�ř�Á���·Á¤�¦��Îµ�ª��řŝř,910 �o���µ��¦³¤µ��ŞŞŝ���·���¸É¤�̧µ¦�·��µ¤

�µ¦Á�·�Ã�¦µ¥�o�¤µ�´ Ê�Â�n�̧�¡�«��ŚŝŜś ���¹��́��»��́�[15] 

 �µ¦«¹�¬µ�̧ÊÂ�n�¡ºÊ��¸É«¹�¬µ°°�Á�È��Ŝ���·��¸É°¥¼n �KDELWDW�W\SHV��Å�oÂ�n�®»�Á�µ�¨µ���́�Ä�o�́Á�µ Â¨³��́Á�µ�

�oª¥Á���·��k-means clustering [16] �oª¥¢́��r��́�“ kmeans” Ä�Ã�¦Â�¦¤�R Áª°¦r�´ É��ś�ŝ�ř�[17] Ã�¥Ä�o�o°¤¼¨�°�¦³��́

�ªµ¤¼� �HOHYDWLRQ���ªµ¤¨µ���́��VORSH���ªµ¤Ã�o���FRQYH[LW\��Â¨³¡ºÊ��¸É®�oµ��́�°�Å¤o�o�Ä�Â�n¨³Â�¨�¥n°¥�řŘ×řŘ�

�µ¦µ�Á¤�¦�Á�È��o°¤¼̈ Ä��µ¦Â�n���¹É�°��¨o°���́ª·��̧µ¦Â�n���·��°��·É��¸É°¥¼nÄ��µ¦«¹�¬µ�n°�®�oµ�̧Ê�>řŠ@���¸ÉÄ�o�o°¤¼̈ Ä�

¨�́¬�³Á�¥̧ª��́Ä��µ¦Â�n���·��°��·É��¸É°¥¼n�Á�ºÉ°��µ��µ¦Â�n��¸ÉÄ�o£µ¡£¼¤·�¦³Á�«®¨µ¥�ª́Â�¦�¦³�°���́�³�o°��¹�

�ªµ¤Â���nµ�Ä�¡ºÊ��¸É�´ Ê�Ä��oµ��µ�»°µ®µ¦Ä��·�Â¨³°��r�¦³�°��°�Å¤o�o�Ä�Â�n¨³¡ºÊ��¸É��£µ¡�ř, �µ¦µ� 1) Ã�¥Â�n¨³

��·��°��·É��¸É°¥¼n¤¸̈ �́¬�³Îµ��́�¸ÉÂ���nµ���́��́�̧Ê 
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 ¡ºÊ��¸É®»�Á�µ��valley) ¤�̧ªµ¤¼��µ�¦³��́�³Á¨Â¨³�ªµ¤�ªµ¤¨µ���́�o°¥�¸É»��Á�È��¦·Áª��¸É�o�Å¤oÄ®�n�Îµ�ª�

¤µ�Â¨³¨Îµ�µ¦¨�́Á¨µ³Å®¨�nµ�¨�́�µ¦Ã��®·���¹�¤°̧»�®£¼¤·�n°��oµ��ÎÉµ�ªnµÂ¨³¤�̧ªµ¤�ºÊ�¼��ªnµÁ¤ºÉ°Á�¥̧���́��·�°ºÉ��Ç�

°�̧�´ Ê�¤¸̈ �́¬�³¡ºÊ��·ª��substrate) �¸É®¨µ�®¨µ¥�ªnµ�oª¥ 

 ¡ºÊ��¸É̈ µ���́��slope) Â¨³�¡ºÊ��¸ÉÄ�o�́Á�µ��below-ridge) ¤¸̈ �́¬�³Ä�¨oÁ�¥̧���́��¨nµª�º°�Á�È�¡ºÊ��¸É�¸É¤�̧ªµ¤¼��µ�

¦³��́�³Á¨�µ��¨µ�Ä�¡ºÊ��¸É«¹�¬µ�Â�n¤�̧ªµ¤¨µ���́¤µ���o�Å¤o�¸É��� »̈¤Á�È��o�Å¤o��µ�Á¨È��ªnµ�¦·Áª�°ºÉ�Ç�°»�®£¼¤·¼�

Â¨³�ªµ¤�ºÊ��ÎÉµ��ªµ¤Â���nµ��º°�¦·Áª�¡ºÊ��¸É̈ µ���́¤�̧¦·¤µ��µ�Ä�Å¤o��litter fall) ��� »̈¤®�µ�ªnµ�¦·Áª�¡ºÊ��¸ÉÄ�o�́Á�µ

�¸É¤�́¡�¡ºÊ��¸É�¸É�¼�¦��ª��oª¥�µ¦Å®¨�°��·���landslide) ¨�́��́�¦·Áª��¸É��� »̈¤�oª¥�µ�Ä�Å¤o�¤�̧¦·¤µ�Â�¤µ��ªnµ

�¦·Áª�®»�Á�µÂ¨³�́Á�µÁ�ºÉ°��µ��ªµ¤¼�Â¨³�µ¦��� »̈¤�°�Á¦º°�¥°��¸É�o°¥�ªnµ 

 ¡ºÊ��¸É�́Á�µ��ridge) Á�È�¡ºÊ��¸É�¸É�ªµ¤¼��¸É»��¤�̧ªµ¤¨µ���́¤µ�Ä��µ��¦·Áª��°»�®£¼¤·Å¤n¼�Á�nµ�¦·Áª��¸É̈ µ���́

Â¨³�́Á�µÁ�ºÉ°��µ�¤¸̈ ¤¡�́�nµ�Â¨³�µ¦��� »̈¤Á¦º°�¥°��¸É¼��ªnµ��ªµ¤�ºÊ��ÎÉµÁ�ºÉ°��µ�Å¤n¤Â̧®¨n��ÎÊµ�¦¦¤�µ�·Å®¨�nµ�Ä�

�¦·Áª��̧Ê��¦·¤µ�Â�n°��¹�¼��ªnµ�¦·Áª�®»�Á�µ�Á�ºÉ°��µ��o�Å¤oÄ��·É�°µ«¥́�̧Ê¤�̧�µ�Ä®�n��¹Ê�°¥¼n®nµ���́�ÎµÄ®o¤�̧n°�ªnµ�

¦³®ªnµ��o�Ä®oÂ�n°�¨�¤µ�¹�Å�o¤µ��ªnµ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£µ¡ 1 ¡ºÊ��¸É�´ Ê��4 �µ¤¨�́¬�³�·É��¸É°¥¼n°µ«¥́Ä�Â�¨�«¹�¬µ�·Áª«ª·�¥µ¦³¥³¥µª 
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�µ¦µ� 1 �nµÁ�¨¸É¥�°�¦³�´��ªµ¤¼���elevation) �ªµ¤Ã�o� �convexity) �ªµ¤¨µ��´�  �slope) Â¨³¡ºÊ��¸É®�o µ�´�� 

  �basal area) �°�Å¤o�o�Ä�Â�n¨³Â�¨��řŘxřŘ��µ¦µ�Á¤�¦��¸É�¼��ÎµÂ��Å�°¥¼nÄ�Â�n¨³¡ºÊ��¸É�µ¤ª·�¸�k-means  

  clustering 

 

�µ¦Á�È��ª́°¥nµ�Â¨³�µ¦¦³�»��·� 

Ä�Â�n¨³¡ºÊ��¸Éªµ�Â�¨�¥n°¥��µ��10×10 �µ¦µ�Á¤�¦��Îµ�ª��řŘ�Â�¨��Á¡ºÉ°Á�È��ª́Â���°�¡ºÊ��¸É�´ Ê��Ç Ã�¥Ä�o

�µ¦»n¤�µ�Â�¨�¥n°¥��µ��řŘ�x řŘ��µ¦µ�Á¤�¦��¸É¤°̧¥¼nÂ¨oª�Îµ�ª��ŞŘŘ�Â�¨��µ��µ¦�Îµ®��¡ºÊ��¸É�°�Â�¨��µª¦Á¡ºÉ°

�µ¦«¹�¬µ¡¨ª�́�°��n µÅ¤o�Á¡ºÉ°�¸É�³Ä�oµ¤µ¦�Á�ºÉ°¤Ã¥���́�o°¤¼̈ �ªµ¤¼���ªµ¤��́��°�¡ºÊ��¸ÉÂ¨³�o°¤¼̈ �¦³�µ�¦Å¤o�o��¸É¤¸

�µ¦Á�È��o°¤¼̈ ¤µ°¥nµ��n°Á�ºÉ°��ªnµ�ŚŘ��̧�>řŠ@�Ä�Â�n¨³Â�¨�¥n°¥�řŘ×řŘ��µ¦µ�Á¤�¦�¤�̧µ¦Á�È��ª́°¥nµ��°�Å�¦Ã°Å¢�r�µ�

¡ºÊ��·ª��VXEVWUDWH���nµ�Ç�Å�oÂ�n�Á�¨º°�Å¤o�®·���·���µ�Å¤o�Ä�Å¤o�Â¨³Á�µª´̈ ¥r Á¡ºÉ°Ä®o�¦°�� »̈¤�·É�°µ«¥́¥n°¥�´ Ê�®¤��°�

Å�¦Ã°Å¢�r�µ¤®¨�́�µ¦Á�È��ª́°¥nµ�Â��¡¦¦�¡§�¬�µ�·��IORULVWLF�VDPSOLQJ� [19] Ã�¥�ª́°¥nµ�Å�¦Ã°Å¢�rÄ�� »̈n¤¤°r�¸É

�¼�Á�È�¤µ�µ�£µ��µ¤�³�ÎµÅ�°�Â®o��¸É°»�®£¼¤·�ŞŘ�°�«µÁ�¨Á�¸¥Á�È�Áª¨µ�ŚŜ��´ ÉªÃ¤�Á¡ºÉ°¦�́¬µ£µ¡Â¨³��́�Îµ

�ª́°¥nµ�¡¦¦�Å¤oÂ®o��nª��¸ÉÁ®¨º°�¸ÉÁ�È���´̈ ¨°¥�r̈ ·Áª°¦rÁª·¦r�Â¨³±°¦r�Áª·¦r��ÎµÅ�¦³�»��·��n°��ÎµÅ�°��Á¡ºÉ°Å¤nÄ®o¼�Á¥̧

¨�́¬�³�´ ÉªÅ��µ�°¥nµ��¸É�ÎµÁ�È��n°�µ¦¦³�»��·��Á�n��¨�́¬�³�°�®¥��ÎÊµ¤�́��oil body) Â¨³�Îµ�ª��¨°Ã¦¡¨µ�rÄ�Á�¨¨r� 

®¨�́�µ��´ Ê��Îµ�ª́°¥nµ�Â®o�Å�«¹�¬µ£µ¥Ä�o�¨o°��»¨�¦¦«�rÁ�°¦·Ã°Â¨³�¨o°��»¨�¦¦«�rÁ¨�r�¦³�°�Á¡ºÉ°�Îµ�µ¦

¦³�»��·��Ã�¥Ä�o�¼n¤º°�Guide to the Liverworts and Hornworts of Java [ŚŘ@�Â¨³�Mosses of the Philippines [Śř@�Á�È�

Á°�µ¦®¨�́Ä��µ¦¦³�»�»¨�¦³�°���́Á°�µ¦°ºÉ�Ç��¸ÉÁ�¸É¥ª�o°�Á¡ºÉ°¦³�»��·�Ä�Â�n¨³�»¨��ºÉ°ª·�¥µ«µ�¦rÂ¨³�µ¦��́

�ÎµÂ���µ¤�»¨Â¨³ª�«r¥¹��µ¤�µ¦�ÎµÂ���°��Goffinet & Buck [ŚŚ@�Îµ®¦�́¤°r�Â¨³��Söderstörm et al. [Śś@�Îµ®¦�́

¨·Áª°¦rÁª·¦r�Â¨³±°¦r�Áª·¦r� 

 

�µ¦ª·Á�¦µ³®r�µ��·�·  

 Á¡ºÉ°Á�¦¥̧�Á�¥̧��Îµ�ª���·��°�Å�¦Ã°Å¢�r�¸É¡�Ä�Â�n¨³Â�¨�¥n°¥Ä�Â�n¨³¡ºÊ��¸É��µ¦ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª� 

�$QDO\VLV�RI�9DULDQFH� �°��Îµ�ª���·���Îµ®��Ä®o�P  0.05 Á�È�¦³��́�¸É�n��°��¹��ªµ¤Â���nµ���́°¥nµ�¤�̧´¥Îµ��́

Â¨³ª·Á�¦µ³®r�ªµ¤Â���nµ��°�°��r�¦³�°���·��oª¥�hierarchical clustering analysis �oª¥ª·��̧complete linkage Â¨³

¦³¥³®nµ���GLVWDQFH��Â���Jaccard �¹É�¤¸�ªµ¤Á®¤µ³¤�´��o°¤¼¨Â��¡�®¦º°Å¤n¡���SUHVHQFH�DEVHQFH��[24] �µ¦

ª·Á�¦µ³®r�µ��·�·�´ Ê�®¤�Ä�oÃ�¦Â�¦¤�R Áª°¦r�´ É��ś�ŝ�ř�[17] 

 

 

 

 

��·��°��·É��̧É°¥¼n 

(habitat type) 

¦³��́�ªµ¤¼��

(elevation) 

�ªµ¤Ã�o� 

(convexity) 

�ªµ¤¨µ���́ 

(slope) 

¡ºÊ��̧É®�oµ��́� 

(basal area) 

®»�Á�µ 136.24 -0.35 16.87 1.49 

¨µ���́ 187.38 -0.27 24.98 1.26 

Ä�o�́Á�µ 245.70 -0.39 28.60 1.25 

�́Á�µ 316.90 0.57 29.79 1.53 
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�¨�µ¦«¹�¬µ 

�ªµ¤®¨µ���·� (Species Richness) 

 �µ��µ¦«¹�¬µÅ�¦Ã°Å¢�rÄ�Â�¨�«¹�¬µ�·Áª«¦³¥³¥µªÁ�µ�n°����́®ª�́�¦�́ ¡�Å�¦Ã°Å¢�r�´ Ê�®¤��şş���·� ��́°¥¼n

Ä��ŜŚ��»¨�ŚŜ�ª�«r Ã�¥Ä�¡ºÊ��¸É®»�Á�µ¡��Ŝŝ���·���¤°r�Śš���·��¨·Áª°¦rÁª·¦r��řŝ���·��±°¦r�Áª·¦r��ř���·�) ¡ºÊ��¸É̈ µ���́

¡��śŝ���·� �¤°r�ŚŜ���·��¨·Áª°¦rÁª·¦r��řř���·�) ¡ºÊ��¸ÉÄ�o�́Á�µ¡��śŞ���·� �¤°r�ŚŜ���·��¨·Áª°¦rÁª·¦r��řŚ���·�) Â¨³

¡ºÊ��¸É�́Á�µ¡��śš���·� �¤°r�ŚŜ���·��¨·Áª°¦rÁª·¦r�řŝ���·�) �¹É�Ä��»�¡ºÊ��¸É¤�̧Îµ�ª���·��°�¤°r¤µ��ªnµ¨·Áª°¦rÁª·¦r��

Â¨³¡�±°¦r�Áª·¦r�Á�¡µ³¡ºÊ��¸É®»�Á�µÁ�nµ�´ Ê� �£µ¡�2, �µ¦µ� 2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

£µ¡ 2 �Îµ�ª���·��°�¤°r�¨·Áª°¦rÁª·¦r��Â¨³±°¦r�Áª·¦r���Ä��4 ¡ºÊ��¸É�µ¤��·��°��·É��¸É°¥¼n 

 

�µ��µ¦Á�¦¥̧�Á�¥̧��Îµ�ª���·��°�Å�¦Ã°Å¢�r�n°Â�¨�Ä�Â�n¨³¡ºÊ��¸É�¡�ªnµ�¡ºÊ��¸É®»�Á�µ¡� ş-řŠ���·��¤�̧nµ

�¨µ�Á�nµ��́�řŚ�ŝ���·��Á�¨¸É¥�řŚ���·��n°Â�¨��¡ºÊ��¸É¨µ���́¡� ś-řş���·��¤�̧nµ�¨µ�Á�nµ��́�Ş�ŝ���·��Á�¨¸É¥�Š���·��n°

Â�¨��¡ºÊ��¸ÉÄ�o�́Á�µ¡� ŝ-řş���·��¤�̧nµ�¨µ�Á�nµ��́�řŘ���·��Á�¨¸É¥�řŘ���·��n°Â�¨��Â¨³¡ºÊ��¸É�́Á�µ¡� ś- řş���·� ¤¸

�nµ�¨µ�Á�nµ��́�š���·� Á�¨¸É¥�š���·��n°Â�¨� �Îµ�ª���·��°�Å�¦Ã°Å¢�r�¸É¡�¦³®ªnµ�¡ºÊ��¸ÉÅ¤n¤�̧ªµ¤Â���nµ���́°¥nµ�¤¸

�¥́Îµ��́��$129$��3 ������, £µ¡ 3) 

Á¤ºÉ°�ÎµÂ���µ¤¨Îµ��́�µ�°�»�¦¤ª·�µ��¡�ªnµ�¡ºÊ��¸É®»�Á�µ¤�̧Ŝŝ���·��śř��»¨�ŚŘ�ª�«r�¡ºÊ��¸É̈ µ���́¤�̧śŝ���·��Śř�

�»¨�ř1 ª�«r�¡ºÊ��¸ÉÄ�o�́Á�µ¤ ̧śŞ���·��Śř��»¨�ř3 ª�«r�Â¨³¡ºÊ��¸É�́Á�µ¤�̧śš���·��Śś��»¨�řś�ª�«r��£µ¡ 4) 
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�µ¦µ� 2 ��́�¦̧µ¥�ºÉ°�°�Å�¦Ã°Å¢�r�¸É¡���¡ºÊ��¸ÉÂ¨³¡ºÊ��·ª�¸É�¹Ê�Ä�Â�¨�«¹�¬µ¡¨ª�́�n µÅ¤oÁ�µ�n°����́®ª�́�¦�́ 

�¨»n¤ ª�«r ��·� 
¡ºÊ��̧É (habitat type)  ¡ºÊ��·ª�̧É�¹Ê� (substrate) 

®»�Á�µ ¨µ���́ Ä�o�́

Á�µ 

�́Á�µ Á� º̈°�Å¤o ®·� Á�µª´̈ ¥r �°�Å¤o �·� Ä�Å¤o 

¤°r Bartramiaceae Philonotis roylei �+RRN�I��0LWW�   X  X X     

 
Calymperaceae Arthrocormus schimperi �'R]\�	�0RON���

'R]\�	�0RON� 
X    X      

  Calymperes afzelii Sw.  X X  X   X   

  Calymperes dozyanum Mitt. X    X X     

  Calymperes graeffeanum Müll.  X X  X X     

  Calymperes lonchophyllum Schwägr. X    X      

  Calymperes moluccense Schwägr. X X X  X   X   

  Calymperes tahitense �6XOO���0LWW� X    X  X X   

  Calymperes tenerum Müll X   X X   X   

 
 Exostratum blumei �1HH�H[�+DPSH��

L.T. Ellis 
X    X      

  Leucophanes octoblepharioides Brid. X X  X X X  X   

  Mitthyridium cf.flavum �&��0ĻOO���+�5RE�  X   X      

  Mitthyridium repens �+DUY���+�5RE� X X  X X      

  Octoblepharum albidum Hedw. X    X      

  Syrrhopodon albovaginatus Schwägr. X X  X X   X   

  Syrrhopodon croceus Mitt. X    X      

 Diphysciaceae Diphyscium mucronifolium Mitt.    X  X     

 Erpodiaceae Erpodium mangiferae Müll. Hal.    X    X   

 Fissidentaceae Fissidens anomalus Mont.  X  X X    X  

  Fissidens flabellulus Thwait. & Mitt. X X X X  X  X   
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�µ¦µ� 2 ��́�¦̧µ¥�ºÉ°�°�Å�¦Ã°Å¢�r�¸É¡���¡ºÊ��¸ÉÂ¨³¡ºÊ��·ª�¸É�¹Ê�Ä�Â�¨�«¹�¬µ¡¨ª�́�n µÅ¤oÁ�µ�n°����́®ª�́�¦�́ ��n°�  

�¨»n¤ ª�«r ��·� 
¡ºÊ��̧É (habitat type) ¡ºÊ��·ª�̧É�¹Ê� (substrate) 

®»�Á�µ ¨µ���́ Ä�o�́

Á�µ 

�́Á�µ Á� º̈°�Å¤o ®·� Á�µª´̈ ¥r �°�Å¤o �·� Ä�Å¤o 

¤°r Fissidentaceae Fissidens flaccidus Mitt.  X X       X  

  Fissidens gardneri Mitt.    X  X  X   

  Fissidens hollianus 'R]\�	�0RON� X X X X X X X X X  

  Fissidens javanicus 'R]\�	�0RON� X X X X  X     

  Fissidens serratus Müller Hal.  X X X X   X   

  Fissidens zollingeri Mont.  X X     X X  

 Funariaceae Entosthodon physcomitrioides �0RQW���

Mitt. 

   X     X  

 Hypnaceae Bryocrumia sp.  X X   X     

  Ectropothecium cf.falciforme �'R]\�	�

Molk.) Jaeger 

X X X X X X X X   

  Taxiphyllum taxirameum �0LWW���)OHLVFK   X   X     

  Vesicularia montagnei �6FKLPS���%URWK�   X   X  X   

  Vesicularia reticulata �'R]\�	�0RON��

Broth. 

   X  X     

 Meteoriaceae Papillaria sp. X X X X X X     

 Mniaceae Plagiomnium succulentum �0LWW���T.J. 

Kop. 

X  X   X     

 Neckeraceae Homaliodendron exiguum �%RVFK�	�

Sande Lac.) M. Fleisch. 

X X X X X X     

  Pinnatella microptera �&�0���)OHLVFK�  X X  X      

 Orthotrichaceae Macromitrium tylostomum Mitt. X X      X   

 Pilotrichaceae Callicostella papilata �0RQW�� X  X X    X   

 Pylaisiadelphaceae Taxithelium alare Broth.   X X  X  X   

  Taxithelium bakeri Broth.   X X  X  X   
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�µ¦µ� 2 ��́�¦̧µ¥�ºÉ°�°�Å�¦Ã°Å¢�r�¸É¡���¡ºÊ��¸ÉÂ¨³¡ºÊ��·ª�¸É�¹Ê�Ä�Â�¨�«¹�¬µ¡¨ª�́�n µÅ¤oÁ�µ�n°����́®ª�́�¦�́ ��n°2)  

�¨»n¤ ª�«r ��·� 
¡ºÊ��̧É (habitat type) ¡ºÊ��·ª�̧É�¹Ê� (substrate) 

®»�Á�µ ¨µ���́ Ä�o�́

Á�µ 

�́Á�µ Á� º̈°�Å¤o ®·� Á�µª´̈ ¥r �°�Å¤o �·� Ä�Å¤o 

¤°r Pylaisiadelphaceae Taxithelium gottscheanum �+DPSH�H[�

Müll. Hal.) Broth. 
X X X X X X  X X  

 Sematophyllaceae Acanthorrhynchium papilalum �+DUY���

M. Fleisch. 
X X   X   X   

  Trichosteleum boschii �'R]\	0RON��    X    X   

  Trichosteleum VDSUR[\ORSKLOXP��0ĻOO��

Hal.) Tan, Schofield & Ramsay 
   X  X     

 Symphyodontaceae Symphyodon pygmaeus �%URWK���6�+H�

& Snider 
X     X     

 Thuidiaceae Pelekium investe �0LWW���$��7RXZ X X X   X     

  Thuidium cf.contortulum �0LWW�� X  X   X     

  Thuidium cymbifolium �'R]\�	�0RON�� X     X  X   

  Thuidium plumulosum �'R]\�	�0RON�� X X X X X X  X X  

·̈ Áª°¦rÁª·¦r� Aneuraceae Riccardia graeffei �6WHSK���+HZVRQ� X     X  X   

 Dumortieraceae Dumortiera hirsuta �6Z���1HHV X     X     

 Frullaniaceae Frullania sinuata Sande Lac. X    X      

 Lejeuneaceae Acrolejeunea fertilis �5HLQZ��HW�DO���

Schiffn. 
X    X      

  Cololejeunea cf.ficilis �+HU]RJ��3LLSSR    X    X   

  Cololejeunea floccosa �/HKP��	�

Lindenb.) 
X X  X X      

  Cololejeunea goebelii �*RWWVFKH�H[�.�,��

Goebel) Schiffn. 
  X       X 

  Cololejeunea grossepapilosa �+RULN���

N. Kitag. 
 X   X      
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�µ¦µ� 2 ��́�¦̧µ¥�ºÉ°�°�Å�¦Ã°Å¢�r�¸É¡���¡ºÊ��¸ÉÂ¨³¡ºÊ��·ª�¸É�¹Ê�Ä�Â�¨�«¹�¬µ¡¨ª�́�n µÅ¤oÁ�µ�n°����́®ª�́�¦�́ ��n°3) 

�¨»n¤ ª�«r ��·� 
¡ºÊ��̧É (habitat type) ¡ºÊ��·ª�̧É�¹Ê� (substrate) 

®»�Á�µ ¨µ���́ Ä�o�́

Á�µ 

�́Á�µ Á� º̈°�Å¤o ®·� Á�µª´̈ ¥r �°�Å¤o �·� Ä�Å¤o 

·̈ Áª°¦rÁª·¦r� Lejeuneaceae Cololejeunea lanciloba Steph. X X X X   X   X 

  Cololejeunea lignicola Tixier  X X X    X  X 

  Cololejeunea planissima �0LWW���$EH\Z�  X X X X     X 

  Cololejeunea spinosa �+RULN���3DQGĨ�	�

R.N. Misra 
  X X    X   

  Cololejeunea tenella Benedix.   X       X 

  Drepanolejeunea angustifolia �0LWW��

Grolle. 
 X  X X      

  Lejeunea anisophylla Mont. X X X X X X X X  X 

  Lejeunea cocoes Mitt. X   X X      

  Lejeunea papilionacea Steph.    X X      

  Lopholejeunea eulopha �7D\ORU��6WHSK� X X   X   X   

  Lopholejeunea subfusca �1HHV��

Schiffn. 
  X X X      

  Mastigolejeunea humilis �*RWWVFKH��

Schiffn. 
  X     X   

  Mastigolejeunea repleta �7D\ORU��

A.Evans 
   X    X   

  Microlejeunea punctiformis �7D\ORU��

Steph. 
X X  X X      
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�µ¦µ� 2 ��́�¦̧µ¥�ºÉ°�°�Å�¦Ã°Å¢�r�¸É¡���¡ºÊ��¸ÉÂ¨³¡ºÊ��·ª�¸É�¹Ê�Ä�Â�¨�«¹�¬µ¡¨ª�́�n µÅ¤oÁ�µ�n°����́®ª�́�¦�́ ��n°4) 

�¨»n¤ ª�«r ��·� 
¡ºÊ��̧É (habitat type) ¡ºÊ��·ª�̧É�¹Ê� (substrate) 

®»�Á�µ ¨µ���́ Ä�o�́

Á�µ 

�́Á�µ Á� º̈°�Å¤o ®·� Á�µª´̈ ¥r �°�Å¤o �·� Ä�Å¤o 

·̈ Áª°¦rÁª·¦r� Lophocoleaceae Heteroscyphus argutus �1HHV��6FKLIIQ� X X X X  X  X   

  Heteroscyphus coalitus �+RRN���

Schiffn. 
X X X X X X  X   

 Pallaviciniaceae Pallavicinia lyellii �+RRN�� X     X     

 Radulaceae Radula anceps Sande-Lac. X  X  X X     

  Radula javanica Gottsche. X    X      

±°¦r�Áª·¦r� Anthocerotaceae Megaceros flagellaris �0LWW���6WHSK� X     X     
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£µ¡ 3 �µ¦�¦³�µ¥�°��Îµ�ª���·��°�Å�¦Ã°Å¢�r�n°Â�¨�¥n°¥Ä�Â�n¨³��·��°��·É��¸É°¥¼n 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£µ¡ 4 �Îµ�ª���·���»¨�Â¨³ª�«r��°�Å�¦Ã°Å¢�r�¸É¡�Ä��4 ¡ºÊ��¸É 
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°��r�¦³�°���·��(Species composition) 

�µ��µ¦«¹�¬µ�Îµ�ª���·��°�Å�¦Ã°Å¢�rÄ�Â�n¨³¡ºÊ��¸É�¡�ªnµ¤�̧´ Ê�®¤��řŚ���·���¸É¡��´ Ê��Ŝ�¡ºÊ��¸É�¡�Á�¡µ³¡ºÊ��¸É

®»�Á�µ�řŞ���·��¡ºÊ��¸É®»�Á�µÂ¨³¡ºÊ��¸É¨µ���́�Ŝ���·��¡ºÊ��¸É®»�Á�µÂ¨³Ä�o�́Á�µ�ś���·��¡ºÊ��¸É®»�Á�µ�¡ºÊ��¸É¨µ���́�Â¨³

¡ºÊ��¸ÉÄ�o�́Á�µ�Ś���·��¡ºÊ��¸É®»�Á�µ�¡ºÊ��¸É¨µ���́Â¨³¡ºÊ��¸É�́Á�µ�ŝ���·��¡ºÊ��¸É¨µ���́�Ś���·���¡ºÊ��¸É¨µ���́Â¨³�́Á�µ�Ś�

��·��¡ºÊ��¸ÉÄ�o�́Á�µ�Ş���·��¡ºÊ��¸ÉÄ�o�́Á�µÂ¨³¡ºÊ��¸É�́Á�µ�Ŝ���·��¡ºÊ��¸É�́Á�µ�řŘ���·� �£µ¡�ŝ) Ã�¥¤�̧�·�Á�n�Â¨³��·��¸É

¡�Á�¡µ³Ä�Â�n¨³¡ºÊ��¸É��́�̧Ê 

��· � Á�n � �¸É ¡ � Ä�¡ºÊ � �¸É ®» � Á� µ �Å�o Â �n �Calymperes  tahitense, Ectropothecium cf.falciforme, Fissidens 

hollianus, Homaliodendron exiguum, Lopholejeunea eulopha, Papillaria sp. Â¨³ Taxithelium gottscheanum 

��·�Á�n��¸É¡�Ä�¡ºÊ��¸É¨µ���́�Å�oÂ�n�Fissidens flabellulus, Heteroscyphus coalitus, Papillaria sp., Taxithelium 

gottscheanum Â¨³ Thuidium plumulosum 

��·�Á�n��¸É¡�Ä�¡ºÊ��¸ÉÄ�o�́Á�µ�Å�oÂ�n�Ectropothecium cf.falciforme, Fissidens hollianus, Fissidens javanicus, 

Heteroscyphus argutus, Heteroscyphus coalitus, Papillaria sp., Taxithelium gottscheanum Â ¨ ³  Thuidium 

plumulosum 

��· � Á�n � �¸É ¡ � Ä�¡ºÊ � �¸É  ´� Á� µ �Å�o Â�n �Ectropothecium cf.falciforme, Fissidens hollianus, Papillaria sp., 

Taxithelium alare, Taxithelium bakeri Â¨³ Taxithelium gottscheanum 

��·��¸É¡�Á�¡µ³¡ºÊ��¸É®»�Á�µ�Å�oÂ�n�Acrolejeunea fertilis, Arthrocomus shimperi, Calymperes dozyanum, 

Calymperes lonchophyllum, Calymperes tahitense, Dumortiera hirsuta, Frullania sinuata, Megaceros flagellaris, 

Octoblepharum albidum, Pallavicinia lyellii, Radula javanica, Riccardia graeffei, Symphyodon pygmaeus, Thuidium 

cymbifolium, Syrrhopodon croceus  Â¨³ Exostratum blumei 

 ��·��¸É¡�Á�¡µ³¡ºÊ��¸É̈ µ���́�Å�oÂ�n�Cololejeunea grossepapilosa Â¨³ Mitthyridium cf.flavum 

 ��·��¸É¡�Á�¡µ³¡ºÊ��¸É Ä�o ´�Á�µ�Å�oÂ�n ��Cololejeunea tenella, Mastigolejeunea humilis, Philonotis roylei, 

Taxiphyllum taxirameum, Vesicularia montagnei Â¨³�Cololejeunea goebelii 

 ��·��¸É¡�Á�¡µ³¡ºÊ��¸É ´�Á�µ�Å�oÂ�n �Diphyscium mucronifolium, Entosthodon physcomitriodes, Erpodium 

mangiferae, Fissidens gardneri, Lejeunea papilionacea, Mastigolejeunea repleta, Trichosteleum boschii, 

Trichosteleum sapraxylophilum, Vesicularia reticulata Â¨³ Cololejeunea cf.ficilis 

 

 �µ¦ª·Á�¦µ³®r°��r�¦³�°���·��oª¥�hierarchical clustering analysis Â��Ä®oÁ®È�� »̈n¤Ä®�nÇ�Å�oÁ�È��Ŝ�� »̈n¤��¸É

¦³��́�ªµ¤Â���nµ�¤́¡�́�r��relative dissimilarity index) Á�nµ��́�Ř�š���́�̧Ê 

� »̈n¤�¸É�ř�¤�̧´ Ê�®¤��Š�Â�¨���¦³�°��oª¥�Â�¨��¸É�ř 3 4 5 10 �µ�¡ºÊ��¸É¨µ���́�Â�¨��¸É�ř 6 �µ�¡ºÊ��¸ÉÄ�o�́Á�µ�

Â¨³�Â�¨��¸ÉřŘ �µ�¡ºÊ��¸É�́Á�µ 

� »̈n¤�¸É�Ś�¤�̧´ Ê�®¤��ş�Â�¨���¦³�°��oª¥�Â�¨��¸É�Ŝ�ş�řŘ��µ�¡ºÊ��¸É®»�Á�µ�Â�¨��¸É�ş�Š�š��µ�¡ºÊ��¸É¨µ���́�Â¨³�

Â�¨��¸É�Š �µ�¡ºÊ��¸ÉÄ�o�́Á�µ 

� »̈n¤�¸É��ś�¤�̧´ Ê�®¤��řŘ�Â�¨���¦³�°��oª¥�Â�¨��¸É�ř�Ś��µ�¡ºÊ��¸É®»�Á�µ�Â�¨��¸É�Ş �µ�¡ºÊ��¸É̈ µ���́�Â�¨��¸É�Ś�ś�

4 5 9 �µ�¡ºÊ��¸ÉÄ�o�́Á�µ Â¨³�Â�¨��¸É�ŝ�š �µ�¡ºÊ��¸É�́Á�µ 

� »̈n¤�¸É�Ŝ�¤�̧´ Ê�®¤��řŝ�Â�¨���¦³�°��oª¥�Â�¨��¸É�ś�ŝ�Ş�Š 9 �µ�¡ºÊ��¸É®»�Á�µ�Â�¨��¸É�Ś��µ�¡ºÊ��¸É̈ µ���́�Â�¨�

�¸É�ş�řŘ��µ�¡ºÊ��¸ÉÄ�o�́Á�µ�Â�¨��¸É�ř�Ś�ś�Ŝ�Ş�ş�Š��µ�¡ºÊ��¸É�́Á�µ��£µ¡ 6) 
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£µ¡ 5 9HQQuV�'LDJUDP�Â���Îµ�ª���·��°�Å�¦Ã°Å¢�r�¸É¡�Á�¡µ³®¦º°¦nª¤��́Ä�Â�n¨³¡ºÊ��¸É 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

£µ¡ 6 cluster diagram Â���ªµ¤¤́¡�́�r�°�Â�n¨³Â�¨�¥n°¥�µ¤°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÄ�Â�n¨³¡ºÊ��¸É 
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¦»�Â¨³ª·�µ¦�r�¨�µ¦��¨°� 

�µ¦«¹�¬µ�̧Ê¡�ªnµ¨�́¬�³¡ºÊ��¸É�µ¤�·É�°¥¼n°µ«¥́��´ Ê��4 Â��Ä�¡ºÊ��¸É«¹�¬µ�̧ÊÅ¤nn��¨�n°�ªµ¤¤µ���·�Â¨³

°��r�¦³�°���·��°�Å�¦Ã°Å¢�r°¥nµ���́Á��Á®È�Å�o�µ��Îµ�ª���·��¸ÉÅ¤n¤�̧ªµ¤Â���nµ�°¥nµ�¤�̧¥́Îµ��́�Â¨³��µ¦��́� »̈n¤

�µ¤°��r�¦³�°���·��¸ÉÅ¤nµ¤µ¦�Â¥�Â�¨�¥n°¥�µ�¨�́¬�³¡ºÊ��¸É°¥¼n°µ«¥́Å�o°¥nµ���́Á���Â�nÄ�¡ºÊ��¸É�µ��¦·Áª��È¤�̧ªµ¤

Â���nµ��µ��µ¥£µ¡°¥nµ���́Á��Â¨³n��¨�n°�µ¦�¦µ���°�Å�¦Ã°Å¢�r�µ�� »̈n¤ 

Ä�¡ºÊ��¸É®»�Á�µ¡��Îµ�ª���·��°�Å�¦Ã°Å¢�r¦ª¤¤µ��¸É»��¦°�¨�¤µÁ�È�¡ºÊ��¸É�́Á�µ�¹É�Ä��´ Ê�°�¡ºÊ��¸É�̧Ê�¡ºÊ��·ª�¸É

¡�Å�¦Ã°Å¢�r¤µ��¸É»��º°Á�¨º°�Å¤o Â¨³Ä�¡ºÊ��¸É®»�Á�µÂ¨³¡ºÊ��¸É�́Á�µ�̧Ê¥�́¤¡̧ºÊ��¸É®�oµ��́�°�Å¤o�o�¼�Ä�¨oÁ�¥̧���́ �¹É��Îµ

Ä®o¤¡̧ºÊ��¸É��Á�¨º°�Å¤o¤µ��ªnµ°�̧°�¡ºÊ��¸É��¹��ÎµÄ®o¤Ã̧°�µ¡��Îµ�ª���·��°�Å�¦Ã°Å¢�r¤µ��ªnµ¡ºÊ��¸É̈ µ���́Â¨³¡ºÊ��¸É

Ä�o�́Á�µ�¹É�¤¡̧ºÊ��¸É®�oµ��́�°�Å¤o�o��o°¥�ªnµ��°��µ��̧Ê¨�́¬�³¡ºÊ��¸É�´ ÉªÅ�Ä�Â�n¨³¡ºÊ��¸É�´ Ê�¡�ªnµ¡ºÊ��¸É®»�Á�µÁ�È��¦·Áª�

�̧ÊÁ�È��¸É¦µ�¤�̧ªµ¤¨µ���́�o°¥�ªnµ¡ºÊ��¸É°ºÉ��¹�¤�̧ÎÊµ��́°¥¼n�¨°���o�Å¤o�¸É¡�nª�Ä®�nÁ�È��o�Å¤oÄ®�n�¤�̧´ Ê��°�Á¦º°�¥°�

®�µÂ�n�¤µ���ÎµÄ®o¤�̧ªµ¤Á¥È��Â¨³�ªµ¤�ºÊ�¤µ��ªnµ¡ºÊ��¸É°ºÉ�Ç���¹É�Á®¤µ³��́�µ¦Á�¦·�Á�·�Ã��°�Å�¦Ã°Å¢�r®¨µ¥��·��

[25] ¡ºÊ��¸É�́Á�µÁ�È�¡ºÊ��¸É̈ µ���́¤µ��¸É»��¤�̧o�Å¤o®�µÂ�n�¤µ��¤�̧´ Ê�Á¦º°�¥°�®�µÂ�n��°�̧�´ Ê�¤¸̈ ¤¡�́�nµ��µ�®»�Á�µ�´ Ê�

°��oµ���ÎµÄ®o°»�®£¼¤·Å¤n¼�Â¨³�ªµ¤�ºÊ�Å¤n�ÎÉµ��Á�·�Å���¹�°µ��³Á�È��́��¥́�¸É�ÎµÄ®o¡��ªµ¤®¨µ���·��°�Å�¦Ã°Å¢�r

¤µ��ªnµ¡ºÊ��¸É̈ µ���́Ä�¨oÁ�¥̧���́°�̧°��¦·Áª��Ä�¡ºÊ��¸É̈ µ���́�´ Ê�Á�È�¡ºÊ��¸É�¸É¡��Îµ�ª�Å�¦Ã°Å¢�r�o°¥�Á�ºÉ°��µ�Ä�¡ºÊ��¸É

�̧Ê�o�Å¤onª�Ä®�n�¸É¡�Á�È�nª�¤µ�Á�È��o�Å¤o��µ�Á¨È���ªµ¤®�µÂ�n��n°��oµ��o°¥��´ Ê�Á¦º°�¥°��n°��oµ�Ã�¦n��nª�¡ºÊ��¸É

Ä�o�́Á�µ¤�̧ªµ¤¨µ���́¤µ���o�Å¤o�¸É¡�¤®̧¨µ¥��µ��³����́��µ�Â�¨�¤�̧o�Å¤o��µ�Á¨È��Îµ�ª�¤µ�¤�̧o�Å¤oÄ®�nÁ¡¥̧�

Á¨È��o°¥ �´ Ê�Á¦º°�¥°�®�µÂ�n��µ��¨µ���¹É�n��¨Ä®o¤�̧¦·¤µ�Â�¤µ��°»�®£¼¤·¼��Â¨³��ªµ¤�ºÊ��ÎÉµ��¹É�Á�È�£µ¡�¸É

Á®¤µ³¤��́Å�¦Ã°Å¢�rÁ¡¥̧��µ���·�Á�nµ�´ Ê��>2,26]  

�µ¦«¹�¬µ�n°�®�oµ�̧ÊÁ�¸É¥ª��́�Îµ�ª���·��°�¤°r Â¨³¨·Áª°¦rÁª·¦r�Ä�¦³��́�ªµ¤¼��¸ÉÂ���nµ���́Ä�°»�¥µ�

Â®n��µ�·Á�µ��́���́®ª�́��¦«¦�̧¦¦¤¦µ��¡�ªnµ�Â�n¨³¦³��́�ªµ¤¼�¤�̧Îµ�ª�Â¨³°��r�¦³�°���·��°�Å�¦Ã°Å¢�r�¸ÉÂ���nµ�

��́�¹É�Á�È��¨¤µ�µ��ªµ¤Â���nµ���́�°�£µ¡°µ�µ«�Á�n��°»�®£¼¤·Â¨³�ªµ¤�ºÊ���¸Én��¨Ã�¥�¦��n°�µ¦Á�·�Ã��°�Å�¦Ã°

Å¢�r [14]  

�µ��µ¦ª·Á�¦µ³®r°��r�¦³�°���·��oª¥�hierarchical cluster analysis Â¨³�µ¦�¦ª�°��oª¥�9HQQuV�'LDJUDP�

¡�ªnµ�Ä�Â�n¨³¡ºÊ��¸É¤�̧�·��°�Å�¦Ã°Å¢�r�ÎÊµ��́¤µ���¹��ÎµÄ®oÅ¤nµ¤µ¦�Â¥�Å�¦Ã°Å¢�r°°�Á�È�� »̈n¤�µ¤¡ºÊ��¸ÉÅ�o�°µ�Á�È�

Á¡¦µ³ªnµ¡ºÊ��¸É�´ Ê��Ŝ�¡ºÊ��¸É�̧Ê�¤¦̧³¥³®nµ�Ä�¨oÁ�¥̧���́Å¤nÅ�¨��́¤µ��¹É�°µ�¤̧£µ¡Âª�¨o°¤�¸ÉÅ¤nÂ���nµ���́¤µ��´���¹��ÎµÄ®o

¡���·��°�Å�¦Ã°Å¢�r�¸É�ÎÊµ��́¤µ�Ä��»�¡ºÊ��¸É��°��µ��̧ÊÄ�¡ºÊ��¸É«¹�¬µ�̧Ê �nª�¦³��́�ªµ¤¼��µ��ÎÊµ�³Á¨�°�¡ºÊ��¸É°¥¼n�¸É�136 

�¹��316 Á¤�¦�µ�¦³��́�ÎÊµ�³Á¨Á�nµ�´ Ê���¹É�°µ��³Å¤nÂ���nµ�¤µ�Á¡¥̧�¡°�¸É�³Á®È�¦¼�Â���°��ªµ¤®¨µ�®¨µ¥�¸ÉÂ���nµ�

��́�µ¤�ªµ¤¼��°�¡ºÊ��¸É��µ¤�¸ÉÁ�¥¤¦̧µ¥�µ�¤µÄ�¡ºÊ��¸É°ºÉ�Ç�°��n µ �Á��¦o°��[11, 14, 26] 

Ä�Á�·�°��r�¦³�°��µ�°�»�¦¤ª·�µ��¡�Å�¦Ã°Å¢�rÄ�� »̈n¤�°�¤°r¤µ��¸É»��°µ�Á�È�Á¡¦µ³ªnµ¤°rµ¤µ¦�

�¦�́�ª́Á�oµ��́£µ¡Âª�¨o°¤Ä�Â�¨�Å�o��̧ªnµ� »̈n¤°ºÉ��µ¤µ¦�°¥¼nÅ�o�´ Ê�Ä��¸É¤�̧ªµ¤�ºÊ�¤µ����¹�£µ¡Â®o�Â¨o�Å�o��̧ªnµ

� »̈n¤�°��¨·Áª°¦rÁª·¦r��Â¨³±°¦r�Áª·¦r��[27] Ã�¥Á�¡µ³�´̈ ¨°¥�r¨·Áª°¦rÁª·¦r�Â¨³±°¦r�Áª·¦r��¸É¡�Á�¡µ³�¦·Áª��¸É¤�̧ÎÊµ��́¤¸

�ªµ¤�ºÊ�¼�Ä�¡ºÊ��¸É®»�Á�µÁ�nµ�´ Ê��Á¡¦µ³Á�È�¡º��¸ÉÅ¤n¤�̧ªµ¤µ¤µ¦�Ä��µ¦���µ¦�µ��ÎÊµÅ�oÁ�È�Áª¨µ�µ� [28] 

�µ¦«¹�¬µ�̧ÊÁ�È��µ¦�Îµ¨�́¬�³�µ�£¼¤·�¦³Á�«¤µÄ�oÄ��µ¦Â�n�¡ºÊ��¸ÉÁ�È���·��°��·É��¸É°¥¼n�Á¡ºÉ°Ä�o«¹�¬µ�Îµ�ª�Â¨³

°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÁ�È��¦´ Ê�Â¦�Ä��¦³Á�«Å�¥��ÎµÄ®oµ¤µ¦�¡�Å�¦Ã°Å¢�r�¹��77 ��·�Ä�¡ºÊ��¸É«¹�¬µ��µ�

Á¡¥̧��24 Á±�Â�¦r�Â��Ä®oÁ®È��¹�¦³��́�ªµ¤®¨µ�®¨µ¥�¸É¼��°�¡ºÊ��¸É�n µ �Á��¦o°�Ä��¦·Áª�£µ�Ä�o�°��¦³Á�«Å�¥�Â¨³

Â��Ä®oÁ®È�ªnµ��·��°��·É��¸É°¥¼n�¸ÉÂ���nµ�Ä�¡ºÊ��¸É��µ�Á¨È�µ¤µ¦�n��¨�n°°��r�¦³�°���·��°�Å�¦Ã°Å¢�rÅ�oÁ�n���́��¹�
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�ª¦«¹�¬µÁ�¸É¥ª��́�¨�°�£¼¤·°µ�µ«¦³��́Á¨È���microclimate) Ä�Â�n¨³��·��°��·É��¸É°¥¼n�n°�µ¦Á�¦·��°�Å�¦Ã°Å¢�rÄ�Á��

¦o°��n°Å� 

 

�·��·�¦¦¤�¦³�µ« 

�°�°��»���¦�¦µ¥»�� �»�¥³Áª��ª̧·���¸ÉÄ®o�ªµ¤°�»Á�¦µ³®rÄ��µ¦Á�oµ¡ºÊ��¸É«¹�¬µ�Â¨³����́�»��µ¦ª·�¥́�µ��

7KH�)RUHVW�*OREDO�(DUWK�2EVHUYDWRU\��)RUHVW*(2) Project, Smithsonian Tropical Research Institute 
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