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`BaB,bcde,Hfg�* BFBFMN,��31�25\CJ3�,G Fh�������

�ijk�lm,MN,OPQRn4����2 
+,�-��3I'`o�pqrs� ���#$t�uJ��]^_�v� #$\�4wx,

^_�y����2k�lm,#$\�z{9:n|h }~n��J�pq� �-;������

�n��F�-� B-�������*�];��G-��� �%Fk*�3D,���Q
�31

�2�G�pq���<pqn��J�D-JoH4 �34 ������A�����\�� �

������e��G]�;��� pqQ
���D�k*�,�2 
��3� �j !"#$3'()�������[Y�A����P�78� s�¡¢£,¤~

n¥� ¦§3 �-;*�!pq�-¨�©��D-+,�-#$����ª«;�������]

¬­�®¯�pq'°����±²n³h�2´¦ µ���#$¶�k*nµ��#¶1���·�µ#¶
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1º!.��#���t�[Y��78�»¼ 
!.��#�[Y���n �-;��[Y½*¸¾3��2¿�4³h-lm� [Y½*���4 

À�IÁ��,�C+,�-SZn4�-[Y�MN,��31�%& Ào&n[YÂ*�Ã%G|

h��GÄ}�1�2.Ä À�lm,[Y\�Å�n�����4�SZ*Æ,; À���ÇY*;

��©Èn|h�Ä}�1�2kk3� ¦��®4É·,ÊnËÌlm2 
56A�ÍQÎÏ,H�[Y��78nfglm2� ÐÑ��"��[Y�� y031���nfg�2

ST�,��ÍQÎÏ,& 1[Y%&ÒB��4 ÓÔÕÖ�×-`ooØH¾H¾7g��G� 5\
�lm�ST�1�Ù«��Àm��%,��3 ÚS�5�CJn y05*fg ÛS�5��ÜÝF

�21�.Þß\� 1[��ÍQÎÏ� 1à\3 100r %j�7g��G*F�* M�áâ3 tà\¦�
�ÍQÎÏ�� y� 
 y = y0(1 + r)t
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�uJ�[� y �ùÊF�éùÊ:�n.Þú rê*F�
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éC �ýåþ�ê

n�G* log y = rt + C *,( y = eC + rt �u�� y0  = eC� ­ 2�è&o�2 
� ­2�u�� y0 = 1 r = 0.1�Ù«* r = 0.2�Ù«nù�;�� 1��F2�jo4à\�*4

,�� �ÍQÎÏ��Ü�ë��%��78;��G2�ÍQÎÏ,H���3� r nM�æ3�,G
78æ*¸¾3��2 
­23�;-�ÍQÎÏ�78n÷F9�� �ÍQÎÏ��	;���ÓÔ�Ü�ëB3�[�n


�3D�Ù«31�2;%;�
 �]3D��\A��,H�ÓÔ��¿��1�� [��7g�

�J�*�ÍQÎÏ�78���`o�2k�lm,ÕÖn�J8g-���78n÷F9�� 1900 <

��fg&o-2Ào� ��n���������î�ç��ij��`o���µ��PQ��Íé'

�ê��¶31�2À�­�±��´��*u(31�2 

 O !� !�"n#$%�3#$;���*;lm2%�3O !� !�"�&��k*�3D��ý�

¿�n KéÓÔ'�(*�mê ÐÑ)Òà�à* t0�uJ�[Y�n y0 78æn r*F�2à* t�u
J�[Y�n y*F�* BCO !� !�"[Y�'�+,,�ý�K–y31�2Àk3 ­ 2�uJ
� r�� 2ér’*çGê��Flm� ]�F�[Y� y �78F�*-�£�»¼; [Y� y � K ��

F�*78æ r’� 0�,�*.ÞF�2k�� 2n­3÷F*  
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K
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k���PQ��Í��� 1G%& ���32G3�o�D-4ì,­3 k�­n5��;� �

��<=é"
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E� r��"� s� ÊgØ ÓÔÕÖ�GH3ÓÔ'�(K�I�;-Ù«,H�J�F�2 
� 4 � KL�56ÈX�ÐX*MNn�F� 2000 <B3���BC78�O���� 56I

Á��PþWX��&o,�22050<B3�KL56�MN3� ÓÔ'�(K�]��MN`o�

lm��g�� K ����QAR��STÕÖ�UV�WXnYJëDG,�%& K �.Þú3�,

G Z[H�\ö�]��B3¿^F�%MN�_j%;�2`;ab�J�� c�����dÈ 

e;fg>�dÈ��h,H�4��PQ��Í���fgÄ�3�o���2 
 
2.
 M����#�½o�0';������� 
�-;�ij 20 <\ µkd�l���� H�lm,l�3 H�lm�I'`o���%¶n ã� 

�m �no
��p�kd3|h�D-2Àk3��J-}~�.qnrs;-�2pqt°� k

d�uÇAvw;-kd�xy z{#|��Q�-¨�})�4�3�,�%4;o,�JoH4 

k�lm,Q
��pq���%� #|�QA~�*~��ÓÔuÇ����})�*fg���2

M����#3I'`o�����n½�*%½�*¸¾3��2 
2.1
 l��#���\å� éA� [1]ê 
�\å�*� kk3�k~tA��t �~t,H� l��å�;���¬­31�2�-;-¨

� ij 20 <�%& µ.Þ��ý�(�l��#��H�lm� �\£�å�;���%¶�9�n

4��D-2�5a� �m�������kd3|�;-t°31�245 m�]��¿�50 cm � 50 cm
�Ä0�n 90[��� Ào�o��t�l�#�n%�g-290[���#�n�öå��B*�

-���5b31�2®4¼,�#���3�4# ®4�G�#��];����3�11#���%�
-2P�#��Ä0��(6.28 å�†� 2.4631�-2k��öå�����û�P� � å�K1 �

Ä0��(#��®�ú k �1�é� 5b 3� 4 #ê2µ,�k�lm,����&o��%¶* ��\f

g-� 2<� *¡���-k*� µ¢Ï£�å�‡n¤�k·¥¦È;-�öå��#���öå�

�§«F�¶�3�,�%*�mk*31�-2Àon�5c��F2�5c3� kd3è&o-#���
öå�� ¢Ï£�å�n¨�4·¥¦È;-�öå��%,(lG§«;���2i#�]�;���Ä
0��©«P(i) n÷F.ª­é«¬?ên­ 5�éi = 0, 1, 2, … �ê�Fû 
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r ’ = r{1–y/K} 
�3
 �®�®�p]¯
	�rF� 
��PQ��Í�� 
K = 0 l(¿����78æ�E�Ù«

31�

� 4
 ��PQ��Í���l�KL56�

MN 
m°û2000 <B3�¬
	%&MN� Z

[���AR��ST�UV�l��ÓÔ

'�(K��¿nf±;���ü.Ä  
��û2010<B3�¬
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P(0) = P(1) = … = P(k) = 0, 
  
P(i) = e–��i–k/(i–k)!  (i = k, k + 1, k+2, …)
 
 
 
 
 
 
 
 
 
 
 
                      
 
 (5) 
 
kk3 k���(®��#� ��­5n¨�k·¥¦È;-�öå�é¢Ï£�å�K2ê�P�31�2

B- i = k, k + 1, k+2, … �3 ­ 5�P� �� � + k å�� �31�2�� P� > å�2 
²� l����3��34k�lm, s�³k��� � 6 ��Flm,de�l�*fg���û
�Ä0�t�� n[�u´�1�é� 63� n = 9[�u´êü�kd��];���l�#�� :þ

��Gµ F�#%&µ ��j%,#B3�®�®1�ü�#Â*�µ >�ùÊ;�Ä0�t�u

´n#C�l�#�¶��2·*��u´��·*��#CJ�¸�� µ >���#��G�4�

u´n&��2·*��Ä0�t3� 1 [CJ�u´n&��#4�G�4�u´n¶�-#4 #�

�H¨&4 1 31�2´¿�lm,@��P3Ä0�Â*�]�;���#*#��/B� *�m��5

�£,#�/Þ�¯¹º»R31�*fg���2 
kk��;-�������¬
	´¼� �-;-¨�4����ã� �m �no
��p,H

3©�-|�¬
	�m¨ 1Ên½�� Fh�­ 53mBG÷ 3D�k*�3D-2
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
 

�5
 a 45 m�]��¿�u�-ëD` 50 cm � 50 cm� 90[�Ä0�Â*�µ ;��-#� 
bÄ0��(#�¬
	��öå� 
c Ä0��(#�¬
	*­5é«¬?ê�l��÷;-�öå� 

�6  H�¾0��4 9[�u´�1�2u´��G�%�A B C D�Ho%�#�&�&o�2 
µ ���#��G�4�u´n&��� µ �¼,�#���-�¸&,�2H�#�4&�&o��,�u´41� 
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2.2
 #I'�9F�pq 
l��#I'�+,�����G�%�Ù�Aàß�|�t°nù�;� Ào&�l����¿

HAxy�ÀÁnÂÃF�i�S�Ä&o�k*���2ÅÆH�Ç©;-( ÈÀAcÉ�J�F�

* l����#I'�ëD,dHnYJ�2÷ 1� ÊË�Ì�ÍÎÏ�Ð�� 2��kdA * B3
©�-|�t°�.Ñ3 ¥��-��Òk~*4 5��Ä0�CJnÓ(µ;-216#$�l��µ
 ;-� !"kdt31��4#I'�Ä0�\3+,����; .ª�� +,�-ÔÕn©��

��kd\3� #I'�4�*ëDG+,����2�-;�� k�lm,kdt*kd\�l��#

I'�¨��n�úH;���2À�-�� Ö×�-¹
ÊP� 1955 <�fØ;-Ù�n5Ú�3mk

*�;-2Û&�Ù��áâ­� �-L�¨Ü�*MNC� k�­� 2 ��Ä0��\3 �#I

'�ÇGä;�*D� 0 �B�-G+,����*D�� 1�ún*( �À��\�#I'�*D�� 0
* 1�\�ún*�2Ö×�-¹
ÊP�5�£,­ T� zhinÝ hÞL�Ä0�t�Ý iÞL�#�Ó
�-ú sn#�*F�* ÝhÞL�Ä0�*ÝkÞL�Ä0��\�#I'�Å�n1&�;���û 
 
 
 
 
ß6�1�à�Ên·*�1Ì�22009 < ��ë�Õ�Ñ*�m��á`��âë��«!3 

ãä~å��mæç�ÍÎ�1�èé 2000 m �§êëkd3|�n©�-2À�kd3��<ìí

*îí�ðï�©�o�D-� ðñJò�ó��koB3l(ô�ðï�©�o�lm�,( kd�

õ;Gö÷ ÅÆH�ø�B3D�;B�-2�á`��âë�� 1982 <%&À�kd�xy�-�

�mz@��ùÍÌ�ú8;���2~��ûë,�ýn&���� À���ðïnüý;-þÑÎn

BJ-2�-;-¨�|��àø3� 2009 <�àBCðïn©���-*�4��,l��kd ð

ïüý 2 <\�kd ðïüý 7 <\�kd ðïüý 12 <\�kd*�mlm� 5 <Â*�ðïü

ý27<\B3�7#$�kd�1�-2!ë��Â�ß�l�� �-;-¨�À�k~�|�n©�

-2Ào�o�kd� 50 cm � 50 cm�Ä0�n 100[��� �Â*�Ào�o�l�Â*�#�]

�>nNÞ;-2NÞ3� 0é]�;,�ê�4é���]�F�êB3�5�	��ún
g-2À�lm

,¬
	�4*��� ð��+,�-7��ðïüýn��J-kd�#I'�ù�n©�-t°n

÷ 2��F2 
k�÷3� ��4³h-lm� ëD,���#I'�ëD,Å��1�k*n �`,���#I

'�
���k*n�;���2ÇY*;� ðïn!"<�üý;���þÑÎt�Ä0�\3� #

I'�Å���`�JoH4 ðïüý��+,����þÑÎ�Ä0�\3�#I'�Å��ëD

�24m¼;�;G��-�� ÷ 2�.Ñn�Dµ;�>]�H;�Æ�é�7ê2 
�7a�øA� ðïüý27<\�þÑÎ*0<éF,�¨ ðï�ü0.7684ê�þÑÎ�ù�31�2

B C … *¤���� ðïüý27<�þÑÎ*ðïüý2<�þÑÎ�#I'�Å�é0.7212ê 27
<�þÑÎ* 7 <�þÑÎ�Å�é0.6903ê … *�mlm����G* ðïnüý;��-<�� 27 
<������G�;-��� 2 ��ðïnüý;-þÑÎ\�#I'�Å��-�£��`G,�

���-k*�å%�2� 7b�øA� ðï��þÑÎ*ðïüý 2<\�þÑÎ�\�#I'�Å

�é0.6219ên÷; ��¤� B �ðïüý 2 <�þÑÎ* 7 <�þÑÎ\�#$I'�Å� … n
÷;���2k��%&� ø E * F� A�Dl(#I'�Å���`G��Þ;-#I'�Å�n�;

���lm��g�2�-;-¨� k�lm,ðïüý����-#I'n��F�k*�l�� �< 
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\ðïnüýFoØ��,kd�xy3D�%n��F�k*�3D-2kd�xy�� 12 <%& 17
<4%%( �-;��M�;��-l(4%,(��ß\n�F�k*�¡�%`o-2 
 
÷1
 ��éÊË�ÌêÏ�Ð�kd�kdA*kdB� 100j��Ä0��®¡%& 5Ä0�j�n*(C;- 
16#�#I'*µ �ö  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

 
÷2
 7��ðïnüý;-þÑÎtul�þÑÎ\�uJ�#I'�Å�  
ëD,�ú�z+�ëD�k*n �`�ú�z+��`�k*n�F 
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 ��ý�(#��KL�!
éA� [2]ê 
�-;��";��-��ë�Õ�Ñ��X�pq#3� �m�æ$�%&~nuG�áéd�

�pq�*ã��m)ÓÔpq��'(nè� !pq���m)*�*á~Î���F�þÑ~

3 2001<%& 2003<B3kdl��|�n©�-2þÑ~�èé� 3200 m41�� é��+o�

�,��-;�� ,�G(¢��4	-o;-2¦ÈF���D�%�-�3 |�~�./�ÂG�

G�BÞ;-2k�k*�0�� :þ���#��Ù��J���,��-2k�kd3� ï1� 

23���%&�km%&�4km5o-î6~å3ìí*7Í�ª½nðï; ç�8��*�t�2

3�Ü93:]`o��-ù�£;�kd�ðïn©����2�-;-¨�|�~�k�lm,<3

�ðï`o�kd31�2|�� 8 =¿>�©�-%& Àk�<3���-��:]`o��-kd 

ðïüý<�  27 <\ 22 17 12 7 2 0 ðï�
  
27 <\  0.4852†  
   
   
   
   
   
   
22 0.5060‡  0.3858 
17 0.5795 0.4885 0.4316 
12 0.6185 0.5244 0.5901 0.4051 
7 0.6903 0.6544 0.6373 0.6317 0.5598 
2 0.7212 0.6935 0.6381 0.7207 0.5960 0.5610 
0 éðï�ê  0.7684 0.7295 0.6298 0.8291 0.6909 0.6219 0.4307 

KLMNOPQRS KLBNOPQRS
T U 1 2 3 4 5 1 2 3 4 5
VWXK 4 4 4 4 4 4 4 4 4 4
YZK 0 0 3 3 0 3 4 4 4 3
[\]^ 4 4 4 4 4 3 4 4 4 4
_ 2 4 4 3 1 0 0 0 0 0

`_ 1 0 0 0 0 0 0 0 0 0
abcK 1 1 1 2 1 0 0 4 1 0
def�g 3 1 3 1 3 3 3 0 0 0
VWhiK 0 2 1 0 1 0 0 0 0 0
jkl 2 2 4 0 1 1 1 3 0 4
m K 1 0 0 0 2 3 3 3 3 4
ni 2 0 2 2 0 0 0 0 1 2

opXK 0 1 1 1 0 2 1 2 1 2
qer@s 0 0 0 1 0 0 0 0 0 1
�tXK 0 0 0 0 0 0 0 0 0 3
Dou v 0 0 0 0 0 3 1 0 3 3
VW�w 0 0 0 0 0 4 4 3 4 4

†27�/v�+��5.�©��������l�‡27�/�d"22�/v�+��5.�©�/������l 
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*�mk*�3D-2-C; ?@{�23�4�t�kd�.Ñ3#$`o���éA<ðïê%& À

�lm,*k®�|�4©�-22002<�� 10 m�]��¿� 10 cm � 10 cm�Ä0�n100[0�� 
�Â*�~B3l�nCÓ��D�E� ÐÑ#�F¨G��#Â*�åT; êëH�%J-¦ l

�#Â*�êë�nNÞ;-20;nÒ��FI¡���-k*� #��*�4��k*31�-2J

�K�LMcN���F�`�ÀQ�Ok~þÑÙ���k~*ùh�* #���P1�� l�

�å$��ë,Q\n�;-2À�-� R�,�& 100[�Ä0��l��.Ñ�ðSTa�ng,

%�-2��ç 2003<�� 50 m�]��¿� 50 cmuD��<*!¬�Ä0�n 100[BJ� |

�n©�-2kk3è&o-#��¬
	n� 8 ��F22007 <�k�t°nµKL�!¶*ç��mB

U�VW;-& �A�X�YZ%&[µKL�!¶*�m\n�jFlm�]*^�o��j;�;B�-

�� �_m*`F`F4R�31�2 
�-;� 2013 <�"PÌºÏ3)%o-l��a���b©�ú8;-*D �P�cdZne�

-	?Ìë����� µ�-;-¨� "PÌºÏmt3KL.#����kdn��JB;-¶*�ö

4^�-2�-;-¨�À�kd�k*� 1991<�µf`o-	?Ìë��g
Ë?îï&��Anh

¾3����-� Ào� 10 cm � 10 cm�(P�17.7#31�-2�-;-¨���J-)*��k

d3� 19.69 #31�-%& KL�!��-;-¨�4�31�k*�iÐ31�22015 <�!"�

a�Êùò�Ö?j3)%o �-;�ko�4ú8;-2Àk3� ÊÌÎîï���b©3 µÊùò

�k�kd�KL.#����3Fl¶*u�;k�-2Gm¦ !îï%& email 3Ûä��A�ñ&

o�D-2�A�� µ0.01 m2 �1�Ä0�3�®ë 18é20?ê#���%����¶*�`o��-2�
-;-¨�|��cln��* 0.01 m2�1�Ä0�3� 30#��!`o����3 kk34 �-;

-¨��¥�u-o-2 
 
4.
 �Xm3#��4�ß6 B*���g� 
#���¼� �X�£�Hm�mß6n4�����%nÀo��®�®o�`o���2·*�� 

pqÒ��1�� ��ÓÔ�u��#��¬Snu�k*� ���rsntI�3�,�%*�m

o�31�2;%; ¼,G*4 ��ÓÔ�5u%�%�0�3rs`T&o-*D xyF�-��V

¸3D�#���,Ä���2 
2000<Â®%&^�o���k*31�� µé�#��l���Q>�é�k*��,��¶*�m¥ 

� 7
 a ðïüý 27 <\�k~*v�k~�#I'�Å�ûðïüý�<���G,���G* #I'�Å���`G,

���Gévwn x xwn y*F�* xG­� y = 0.7554 – 0.0106x 
 R2 = 0.992êü 
bðïüý;-��G 2|�ß\�#I'�dHûðïüý12–17<\´yk~�#I'�Å���`G�Þ;- 



�

 
 

 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
�o�`o���2�-;-¨�z� µ#����`A#I'nH�lm�N�%¶*�m{|�9�n

}��pq;�D-JoH4 #����`� Ð�ÓÔ��ÞSA�Q>��%`*ôGt����

�� 4ß~,pqQ
�31�%& 4�*Jò`T,JoØ,&,�*fg���2 
 
K1ûå�*� 
�5a��>]�n¨%&h_* #��9, 8, 6, …3 90ÞL�531�2k��3� P�#��6.2831�%& �Ä

0��#�%&P� 6.28 n��-ú� µ�Ä0��#��P�%&HoG&�5o���%¶n�;���2;-��� 

À� 2 dú (¬
	–P�)2��4 P�%&Ào�o�¬
	�HoG&�5o���%n�F·*��Ùè*,���

�2k�Ùèú�¬
	����iHëDG,��;Bm%& ¬
	�3©�-ú�;� µå�¶*¸¾3��éÐB��

�Õ�á��Õ�%& ¬
	�l( 1 �`�ú3©�ê2k�lm�F�* +,�-¬
	��>?
@�\34å��

ëD`nù�F�k*�+,�,�2� 5a ��ú%&� #��å��û[(9–6.28)2 + (8–6.28)2 + (6–6.28)2 + … + 
(5–6.28)2]/(90–1) = 2.46 
 
K2û¢Ï£�å�*� 
��£���®�®,�DÄ�1�� kk3�Ê3¥�F�é��3�,��ê2� �G%&�¾3G�P���n.

Þ��à\éÊgØ10 �\ê ëD`.Þ����O�
×38�;-*;lm2��½���%,���4,G ]��R,

½o*;��[;���*fg�2O�
×¿���;�������n���3|h�* .Þ�ýéÊgØ 1 cm2ê�(�

�����öå��¢Ï£�å�������2k�lm� ��D��\£�]��R�å�;-���.Þ�ý�(�

���¢Ï£�å�31�2�g%&5o-�3NÞ;-ð�S�Z�.Þ�ý�(���,H4ko�1-�2 
 
úf�;-�]�A� 
[1] Chen, J., Gábor�ík, G., Shiyomi, M. (2016) A probability distribution model of small -scale species richness in plant 

communities2 Ecological Informatics 33: 101-108. Doi.org/10.1016/j.ecoinf.2016.04.003 
[2] Chen, J., Yamamura, Y., Hori, Y., Shiyomi, M., Yasuda, Y., Zhou, H.K., Li, Y. N., Tang, Y.H. (2008) Small-scale species richness 

and its spatial variation in an alpine meadow on the Qinghai-Tibet Plateau. Ecological Research 23: 657–663. 
 Doi.10.1007/s11284-007-0423-7 
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�8
 )*�*áþÑ~�7Í*ìí�ðïk~é¨%& 5�ê ul�J�K�LMcN�Ok~þÑ

Ù����ðï��k~é¤%& 4�ê�uJ��uJ� 0.01 m2Ä0��(P�#��ù�ü���|

�n©�-��<��2 �ü<�<3CJðïn©mk~ A�A<ðïn©����k~ü�� 5 =%

& 10 =B3��� �ðïn©����k~ ô�!¬�ô�ðïn©����k~ 
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