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�ó �Ô �É �ß �¢ �A�¶ �ð �Û �´ �� �› �¨ �¢ �· �¶ �I �¨ �X�Ñ �¯ � 

�Ø�B�ˆ �› �' �ç �s �s �É �× �Ú �µ �˜ �¢ �‰�É �à �Ö �ç �‚ �t �œ

�å �—�Ì �_ �æ �˘ �µ �˜ �Û �ì �‡ �Œ�˜ �c �` �‰�o �Ü �É �æ �Ł ,

�t �œ�å �—�E �� �å �� �¨ �˙ �˘ �˘ �à �É �¢ �E�¶ �» �â �Y �É �à

�o �^ �‡ �Œ�˜ �¢ �Ø,�¶ �Ô �w�I �É �à �¶ �»�E �ð �j �I �É �à

�M�d �¨ �A �¶ �¯ �  �Ø�B

�˘ �– �º �“ �» �Ý ,�t �œ�R�˘ �t �÷ �Ñ �˝ �X�Ñ �Ì �X�V �“

�j �Q�‡ �Œ,�» �Ì �¶ �– �“ �º �� �‡ �Œ�˜ �¢ �Ø (�R �q �Ù �' ,

2001)�B �X �V �j �Q �Ì �å �v �ö �˘ �µ �˜ �˝ ,�� �§ �x �É �¶

�§ �• �Ø�j �z �� �W�J ((�k (�[ �ˇ �Nd�˝ �@O�¯ ,�¨ �” �V�J �˘

�“ �Ì )�Ì �� �fi �Ì �e �¿ (Shimoda et al,1994)�˘

�˘ �à �É , �× �Ú �• �Ø�ä �W�R �i �M�Ñ �' �ç �Ì �i �M
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)�Ì �N�ü �B�“ �z �g �å (Maesako

et al,2007)�“ �w�E �‡ �Œ�˜ �¢ �Ø�B �i �M�˝ �t �œ�å

�—�Ì �ä �_ �Ø �¯ �  �Ł,�ä �W�R�É �� �Ñ �ó �ð �¨ �µ �˜ �¶ �ç

�µ �˜ �¢ �Ø�B �Þ �˙ �§ �É �¤ �¢ �˜ �˝ �A�˝ �´ �Ì �R�� �Ì �Ú �ü

�í �¯ �  �Ł, �V�J �Ì �s �n �D�í �¯ ,�� �¢�ˇ �A�« �ð �à �´

�‰�ß �É �˘ �t �÷ �Ñ �Ö �Ì �“ �z �g �å �“ �e �Õ �É �¨ �` �˜ �¢ �Ø

�˘ �l �ƒ �ç �Œ�˜ �¢ �Ø (�‹ �· �� �Ù �' ,1971)�B �µ �' �µ ,

�˘ �t �÷ �Ñ �\ �‹ �÷ �í �Ì �X�V �Ì �À �Ô �ð ,�˘ �t �÷ �Ñ �˘ �i

�M�Ñ �¯ �fl �Œ�Ì �Ł �@�É �æ �` �˜ �n �� �I �É �ä �r �µ �‰�⁄ ��

�Æ�˝ �¨ �› ,�÷ �Ø �À �¶ �Ì �í �g �‹ �É �˙ �Ì �ö �x �• �“ �  �Ø

�Ì �' �˝ �\ �“ �¾ �ç �' �É �‡ �Œ�˜ �¢ �¨ �¢ �B

�» �–�¯ �{ �⁄ �� �¯ �˝ ,�˘ �t �÷ �Ñ ,�i �M�Ñ �˘ �» �Ì ��

�Ô �Ì �Ú �s �Ñ �É �¤ �¢ �˜ �÷ �Ø �À �¶ �Ì �í �g �‹ �ð �† �‚ ,�ä

�r �µ ,�i �M�Ì �“ �z �g �å �É �æ �Ø�A �¶ �Ì �ˇ �» �“ �˘ �t �÷

�Ñ �Ì �X�V �É �y �˛ �• �e �¿ �ð �� �Ł �• �Ø�– �˘ �ð �Ú �I �˘ �µ

�‰�B

�{ �† �‚ �Ì �À �{ �É �� �‰�` �˜ �˝ ,�† �‚ �� �´ �Ł �– �«��

�ð �Ü �ß �˜ ,�† �‚ �S�˚ �É �í �‰�` �˜ �¤ �¢ �b �‚ �¢ �‰�å �ª

�Y�˘ �å �w�O�� �ä �Ł�‡ �ö �É �œ�› �ä �ç �\ �µ �ª �° �Ø�B�S

�V�ó �˚ �^ �B �e �˘ �ð �˝ �Ì �Ł �@�ð �†�w�– �‚ �¢ �‰�� �s �å

�w�_ �w�⁄ �� �¨ �J �¾ �m�� ,�» �n �† �‚ �ð �Ł �‘ �` �˜ �” �‡ �`

�‰�fl �å �w �Ì 4�æ�¶ �ð �˝ �¶�ß �˘ �• �Ø�w�¶ �e �˚ ,�Þ �˙

�� �q �å �w�…�{ �R�À �� �É �œ�› �ä �ç �\ �µ �ª �° �Ø�B�¯ �ª

�É ,�Û �ì �æ �æ ,�_ �æ ,�¯ �Ì �† �‚ �ð �ı �› �� �´ �µ �˜ �”

�‡ �` �‰�Þ �˙ �ö �� �˙ �� �� �– �� �¤ �æ �Ñ �t �œ�å �—�Ì �F �l

�É �œ�› �ä �ç �\ �µ �ª �° �Ø�B
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�† �‚ �n

�{ �⁄ �� �˝ �Þ �˙ �s �� �� �É �˚ �u �• �Ø�t �œ�R (�Ô �R,

�W�� 497m)�…�˛ �˚ �y �Ñ �ä �W�R (294m)�…�E �ì �˛

�˚ �¯ �À �{ �µ �‰ (�} 1)�B �æ�´ �Ì �R�Ì �˝ �t �œ�R�Ì �…

�˛ �˚ �¯ �‹ �‡ �¨ �J �ð �˝ �‡�æ�¯ �× �Ú �µ �˜ �¢ �Ø�B�t �œ�R

�Ì �Œ�â �˝ �Ô �ì �—�� �â ,�ä �W�R�˝ �P�˛ �� �h �P�˛ �À �R

�â �¯ �  �Ø�B

�t �œ�R�˘ �t �÷ �Ñ �˝ �æ �› �› �B �µ �‰�í �˛ �˘ �t �÷ �Ñ �¯ ,

�D �Ł�í �¯ �  �Ø�R�W�C (crysr,,,�˝ Psi�f � �̆NdPi�  ,�¿ ),�c

�N�o �l �K �V (2�N �Ù �� �ç�,̃�ç �ç�u�� �Ø �˝ ),�E �� �W�� �K �V

(2�˙ J(�¶ �‰�ç�¿��i�˘ �˝ �¿)�¨ �˙ �Ì �í �˛ �V�C�E �J �V�Þ �É ,�A

�J �V�f (C,�Õ �� tv�ç ��av"�˝ rty),�E �� �n �_ �J �G�f (�I c?��

�„ �˝ �fi r�\ �˘),�� �} �U �N �� (P�N�Ø �� � �̇�d�u �¿�e ,S,�‰ �N�| )�¨ �˙

�Ì �� �t �L �t �÷ �˘ �� �~ 9�£ �u�,̃�ç �� %�¿),�c �K (�m �Ng,

dtt�˝ �ª �⁄ �¨ �˙ �Ì �j �t �÷ �“ �‹ �ð �• �Ø (Mizuno et

al.,1999)�B �ä �W�R�i �M�Ñ �˝ �Ù �Ú �i �M�˘ �C�k �K �V

(�W��� t̋tr�˘ ,�˘ y�q ,�‰�N��,�T �¿)�' �ç �¨ �Ø�i �M�Ì �� �Ñ �¯ ,�í

�‚ �' �É �J �S�m�L (L�¸ �,̃,c�˝ �¨ ,�f ,�¿ ), �A�Z �r (P�Z r�¸

�u�Õ � �̋K�¶,)�¨ �˙ �“ �Ý �ç �Œ�Ø (�‹ �· �� �ç ,1971)�B �t

�œ�R�˘ �ü �÷ �Ñ (�t �œ�R�· �n �Ñ )�˝ �¢ �E�¶ �» �â �Y �¤

�æ �Ñ �` �˚ �V�R�L �O�¤ ,�ä �W�R�i �M�Ñ �˝ �V�R�L �� �¤

�É �w�Ł �‡�Œ�˜ �¢ �Ø�B

�† �‚ �n �ü �Ó �Ì �C�ó �˝ ,�† �‚ �n �Ì 2km�k�…�É �˚

�u �• �Ø�Þ �˙ �n �ß �C�Û �ä �Ì �ˇ �“ �É �æ �Ø�˘ ,�‰�ˇ �C�•

14.6�� ,�N �Ô �~ �� �˚ 1333.2mm(1971�N�‘ 2000�N

�Ì �‰�N�l )�¯ �  �Ø�B
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�} 1.�˘ �t �÷ �Ñ �˘ �i �M�Ñ �Ì �u �[ �� �“ �fl.�…�Ò �Ì �Ô �É �˝ �i �M�Ñ �“ �p �b�‘ �ó �É �‹ �¶ �Ł,�˘ �t �÷ �Ñ �“ �n �» �µ �‰
�Ú �s �Ñ �“ �¶ �Ý �• �Ø.�v 60�´ �� �Ì �† �‚ �n �_ (�} �� �� �Û ,�Œ�� �¡ �� �Ì �† �‚ �n �_ �ð 1�´ �Ì �� �Û �¯ �ƒ �µ �‰)

�ð 3�´ �Ì �] �[ �� �É �z �u �µ �‰ (�� �y �n �� �@1/25000�n �‘ �} �æ �Ł�ì �‹ )�B
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�¶ �ð �˘ �t �÷ �Ñ ,�Ú �s �Ñ ,�i �M�Ñ �Ì 3�´ �Ì �u �[ �� �É

�æ �“ �µ ,�À �¶ �† �‚ �æ �ð �˘ �t �÷ �Ñ �É 30�n �_ ,�Ú �s �Ñ

�É 15�n �_ ,�i �M�Ñ �É 15�n �_ �Ì �� �v 60�n �_ �É �Ý �Ł �µ

�‰ (�} 1)�B �Ú �s �Ñ �˝ ,�˘ �t �÷ �Ñ �˘ �i �M�� �Ñ �Ì ��

�Ô �Ì �æ �æ �¯ ,�i �M�Ñ �Ì �¨ �' �É �˘ �t �÷ �Ñ �I �A�¶ �Ì �p �R�m

�‘ �“ �¶ �Ý �• �Ø�– �˘ �“ �‹ �· �� �ç (1971)�É �æ �` �˜ �w

�E �‡ �Œ�˜ �¢ �Ø,�ä �W�R�ì �� �˛ �˚ �¯ �  �Ø�B �˘ �t �÷ �Ñ

�˝ �t �œ�R�…�˛ �˚ ,�Ú �s �Ñ �˝ �ä �W�R�ì �� �˛ �˚ ,�i �M

�Ñ �˝ �ä �W�R�� �˛ �˚ �É �Y �� �• �Ø�B �e �À �¶ �† �‚ �æ �É �˝

30cm�~30cm�Ì �ß �‘ �æ 2�´ �ð �Ý �Ł �µ �‰�B �ß �‘ �æ �Ì

�⁄ �¿ 1�´ �˝ , �V�J �Ì �Ì �H �ð �h �fi �‰�ß �É , 1�Ó 30

cm�Ì �§ �ß �Ì �ó �Ì �à �Ô �¯ �¢ �` �‰�B �µ �' �µ ,�{ �_ �¶

�“ �µ �⁄ �œ�Ô �à �¯ �˝ , 2�´ �Ì �ß �‘ �æ �Ô �É �À �¶ �Ì �í �\

�‹ �˘ �´ �Ì �Q�fi �Ô �É �Ö �µ �˜ �L �Ó �• �“ �F �ß �ç �Œ�¨ �' �`

�‰�Ì �¯ ,�{ �_ �¶ �¯ �˝ 2�´ �Ì �ß �‘ �æ �ð �� �í �„ �‰�f �[

�^ �ð 1�† �‚ �æ �Ì �f �[ �^ �˘ �µ �‰�B �† �‚ �æ �Ì �Ý �Ł �˝ 7

�� �� �{ �' �ç 8�� �� �{ �É �' �fl �˜ �s �¢ ,�ø �É �À �¶ �“ �W

�� �µ �˜ �“ �z �µ �˜ �¢ �Ø�Œ�� �ð ,�� �O �É �¥ �‚ �É �æ �` �˜

�m�F �µ �˜ �Ý �Ł �µ �‰�B �– �Œ�ç �Ì �Œ�� �˝ ,�M �� �b�v �â

�» �Ì �ü �Ó �Ì �ı �´ �« �Ì �ä �r �I �˙ �¢ �Œ�� �¯ �  �` �‰�B

�À �¶ �† �‚

�e �† �‚ �æ �É �¤ �¢ �˜ 7�� �' �ç 12�� �É �' �fl �˜ �v 3�æ,

�÷ �Ø �À �¶ �Ì �W�fl �† �‚ �ð �s �` �‰�B 7�� �� �{ �‘ 8�� ��

�{ �É 1�æ�Ú �Ì �Z �� �T �X�ð �s �¢ ,�† �‚ �æ �à �É �o �» �µ

�‰�S�÷ �Ø �À �¶ �´ �Ì �É �W�fl �ð �´ �fl �fl �Ł �µ �‰�B 9�� �É

2�æ�Ú ,11�� �” �{ �‘ 12�� �ª �{ �É 3�æ�Ú �Ì �Z �� �T �X

�ð �s �¢ ,�V �K�` �ü �´ �Ì �ð �L �^ �µ �‰�B �¨ �¤ ,�A �J �V

�f �˘ �C �k �V�f (�› �Õ �J�Nd�‰� �̋ �̋�� d̋�‰,�u )�ð �À �¶ �i �K

�É �¤ �¢ �˜ �fl �˚ �¯ �« �¨ �' �` �‰�‰�ß ,�…�Ò �˝ �u �V�f �v

�˘ �¢ �⁄ �Œ�´ �Ì �J �e �S �� �[ �É �Ü �˘ �ß �˜ �ð �˝ �µ �‰�B

�» �Ì �…�† �‚ �� �Ú

�e �À �¶ �† �‚ �æ �Ì �^ �ª �Ì ,�n �ª �' �ç 80c�v in�Ì �� �‡

�¯ �S �V �ó �˚ �^ �Ì �B �e �ð �s �¢ ,�J �ó �x �ð �� �Ł �µ �‰�B

�B �e �˝ 10�‘ 11�� �É �' �fl �˜ �s �` �‰�B

�e �À �¶ �† �‚ �æ �ð �� �S �˘ �• �Ø�…�a 15m(�� �‰�� �£ )

�Ì �~ �‘ �Ì �Ñ �¥ �Ø �† �‚ �æ �ð �Ý �fl ,�æ �à �Ì DBH�� 10

cm�Ì �´ �Ì (�´ �Ø�A �¤ �ð �� �› )�É �´ �¢ �˜ �� �Ø �† �‚

�ð �s �¢ ,�„ �� �…�a ,�÷ �í �…�ð �L �^ �µ �‰�B

�ð �˝ �ß �@

�À �¶ �˘ �Ñ �¥ �Ø �» �Œ�…�Œ�É �´ �¢ �˜ ,�e �† �‚ �æ �Ô �Ì

�Þ �� �x �ð �N�� �X �^ �[ �ð �˝ �É �æ �Ł�† �× �‰�B �N�� �X �^ �[

�ð �˝ �˝ ,�e �† �‚ �æ �Ô �Ì �Þ �� �x �} �g �� �b �N�X�ð �ì �‹

�µ ,�Þ �� �x �Ì �� �¢�† �‚ �æ �fl �m�ð �� �É �Ü �˘ �ß �˜ �¢ �› ,

�K�w�I �ˆ �W�ß �@�¯ �s �` �‰�B �† �‚ �æ �Ô �Ì �Þ �� �x �Ì �Ú

�x �É �˝ ,�À �¶ �¯ �˝ �í �˚ �´ �Ì �� �˘ �í �Ì �Ý �E �s �Ý ,�Ñ

�¥ �Ø �¯ �˝ �í �˚ �„ �� �f �˚ �ˇ �� �v �˘ �í �Ì �Ý �E �s �Ý �Ì �f �[

�^ �ð �p �¢ ,�� �v 4�´ �Ì �N�� �X �^ �[ �} �ð �ì �‹ �µ �‰�B

�Þ �� �x �Ì �Z �o �É �˝ Eucli�Y ���£ �ð ,�N �� �X �^ �[ �\ �z

�É �˝ Ward�@�ð �p �¢ �‰�B

�¨ �¤ , 1�æ �Ú �Ì �Z �� �T �X�� �œ�˝ 7�� �� �{ �‘ 8��

�� �{ �¯ ,�† �‚ �æ �Ô �¯ �¯ �å �æ l�� �� �Ì �� �“ �  �Ø�“ ,

7�� �˘ 8�� �¯ �o �» �À �¶ �´ �Ì �Q�Ì �§ �x �â �í �Þ �g �‹ �É

�¾ �m�¨ �• �˝ �F �ß �ç �Œ�¨ �' �` �‰�‰�ß ,�S �n �_ �Ì �f �[

�^ �ð �fl �� �É �µ �¢ �ð �˝ �ð �s �` �‰�B

�\ 1.3�´ �Ì �] �[ �� �Ì �Ñ �¥ �Ø �Ì �\ �‹ .BA�˝ �„ ��

�f �˚ �ˇ �� �v �ð �\ �• �B

�˘ �t �÷ �Ñ  �Ú �s �Ñ   �i �M�Ñ

�� �´ �Ì ��

�§ �x (/ha)

�í ��

BA(�Y/ha)

1044

11361

19

505

784

10083

6

556

4993

466
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b_�¡ �¡

�v

�[

��

�i �M�Ñ

�Ú �s �Ñ

�˘ �t �÷ �Ñ

0     3     6     9     12    15

�} 2.�] �[ �� �˚ �J �ó �x .�e �† �‚ �n �_ �Ì �J �ó �x �ð �] �[

�� �˚ �É �ƒ �µ �‰�B�¡ �† �˝ �J �ó �x (%)�¯ ,�{ �b
�N�X �˝ �e �† �‚ �n �_ �Ì �J �ó �x �l �Ì �æ 1�l �“ �˚

�� �' �ç �æ 3�l �“ �˚ �� �Ü �¯ ,�{ �b �N�X�� �Ì �ü
�˝ �� �� �l ,�\ �˝ �‰�ˇ �l ,�æ �˝ �£ �Œ�l �¯ �  �Ø�B

�fl �¶ �A�� �t �@�x �b �g�˝ �� �Ł �� �˚ �É �L �Ó �• �¨
�µ �ð �ƒ �• �B �i �M�Ñ �Ì �Ý ,�…�Ì �] �[ �� �æ �Ł�D
�˚ �É �J �ó �x �“ �� �' �` �‰ (Mann whitney
�Ì U�� �Ł ,p<0.05).

��  �˚

�Ñ �¥ �{ �Ì �í �g �‹

�Ñ �¥ �Ø �˝ �S�Ì �¯ 31�í 2534�´ �Ì �“ �L �^ �‡ �Œ�‰�B�e

�] �[ �� �Ì �í �� ,�´ �Ì �� �� �ð �\ 1�É �ƒ �• �B �í �� �˝ �˘

�ü �÷ �Ñ ,�Ú �s �Ñ ,�i �M�Ñ �Ì �� �É �‰�› ,�´ �Ì �� �§ �x

�˝ ,�i �M�Ñ �˘ �Ú �s �Ñ �¯ �˝ �˘ �t �÷ �Ñ �Ì 2�{ �¨ �ª �  �Ł,

�Ú �s �Ñ �¯ �¯ �à �� �' �` �‰�B�„ �� �f �˚ �ˇ �� �v �˝ �i �M�Ñ ,

�Ú �s �Ñ ,�˘ �t �÷ �Ñ �Ì �� �É �å �« �' �` �‰�B �] �[ �� �Ô �¯

�J �ó �x �Ì �� �� �l �ð �ä �r �• �Ø�˘ ,�˘ �ü �÷ �Ñ �˘ �Ú �s �Ñ

�Ì �Ô �É �L �Ó �• �˝ �‡ �› ,�i �M�Ñ �˝ �…�Ì �æ�´ �Ì �] �[ ��

�æ �Ł �à �L �Ó �É �� �¢ �l �ð �ƒ �µ �‰ (Mann whitney

�Ì U�� �Ł , p<005,�} 2)�B �] �` �˜ ,�Ñ �¥ �Ø �Ì

�´ �Ì �� �§ �x �  �Ø�¢ �˝ �„ �� �f �˚ �ˇ �� �v �˘ �J �ó �x �Ì �Ô

�É �¾ �m�¨ �� �Ì �� �Ö �Ö �W�˝ �F �ß �ç �Œ�¨ �' �` �‰�B �Ñ �¥

�H
���r�]
�Ñ
�¡

�C�Œ�S�S�Õ
��
åx
�ì

�l
ØQ
�í

��
��
�a
��
ªà

�m�]
�â

�ä
�ï

�m�] �S
ŁÕ
�¤
�s

�s�] �X
��

�v
�v

�m�S�U
�m�X

�C
�] �O

ª�
�s�] �Q

�C
�] �R

15E+13 31E+13 46E+13 61E+13

Distance(Ob�l ective Functionl

�} 3.�Ñ �¥ �Ø �Ì �í �˚ �„ �� �f �˚ �ˇ �� �v �ð �à �˘ �É �ì �‹ �µ �‰�f �� �h�� �O�� �� .�} �Ì �æ �[ �˝ �Ñ �¥ �Ø �† �‚ �æ �Ì �Ô ��
�¯ ,�A �� �t �@�x �b �g�˝ �† �‚ �æ �Ì �  �Ø�] �[ �� �ð �\ �• �BL:�˘ �ü �÷ �Ñ .T:�Ú �s �Ñ �BN:�i �M�Ñ .�F
�ß �ç �Œ�‰3�´ �Ì �N�� �X �^ �[ �Ì �} �ª �É ,�e �N�� �X �^ �[ �Ì �w�W�í �ð �ƒ �µ �‰�B

58E+08

�w�W�í :�C �k �K�V�E�i �M

�w�W�í :�� �~�E�R�W�C�E�T�� �L ‘

�q�T�J �L�E �\ �� �S�E �A�Z �r �B��
�� �{ �N�E �c �N�o �l �K �V�E �c �K

�w�W�í :�C �k �V�f �E�X�M�E�V�L �~
�A�J �� �K �V�t �E�C�‘ �B�K�V�E�J ��
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�Ø �f �[ �^ �É �´ �¢ �˜ �í �˚ �„ �� �f �˚ �ˇ �� �v �ð �p �¢ �˜ �†

�‚ �æ �P �˚ �¯ �N�� �X �^ �[ �ð �˝ �ð �s �` �‰�˘ �– �º ,�† �‚

�æ �ð 3�´ �Ì �N �� �X �^ �[ �É �“ �Þ �¯ �« �‰ (�} 3)�B  1

�Ô �Ú �Ì �N�� �X �^ �[ (�} �Ì �¯ �ª �g �“ �w�ƒ �• �Ø�N�� �X

�^ �[ )�˝ �˘ �t �÷ �Ñ �Ì 30�† �‚ �æ �' �ç �¨ �Ł,�w �W�í �˝

�� �~, �R�W�C�¨ �˙ �Ì 9�í �¯ �  �` �‰ (�w �W�í �“ �˝ ,

p<005)�B 2�Ô �Ú (�� �g )�˝ �Ú �s �Ñ 8�† �‚ �æ �˘

�i �M�Ñ 1�† �‚ �æ �¯ �w �W�í �˝ �C �k �V �f ,�X �M

(�¥ �V�� �e�� �u,�u ,F’�˝ �K� �̆¿)�¨ �˙ 7�í , 3�Ô �Ú (�” �g )

�˝ �i �M�Ñ 14�† �‚ �æ �˘ �Ú �s �Ñ 7�† �‚ �æ �“ �‹ �¶ �Ł�� �¢ ,

�w�W�í �˝ �i �M�˘ �C�k �K �V�¯ �  �´ �‰�B 1�Ô �Ú �˘ 2�Ô

�Ú �Ì �N�� �X �^ �[ �Ô �Ì �� �£ �˝ 1�Ô �Ú �˘ 3�Ô �Ú �˘ �Ì ��

�£ �æ �Ł �à �ß �› ,�Ú �s �Ñ �É �˝ �˘ �t �÷ �Ñ �É �ß �¢�A �¶ �Ì

�† �‚ �æ �˘ �i �M�Ñ �É �ß �¢ �A �¶ �Ì �† �‚ �æ �“ �‹ �Ý �• �Ø�–

�˘ �“ �ƒ �‡ �Œ�‰�B �Ü �‰�í �˚ �´ �Ì �� �� �� �¯ �˝ ,�Ú �s �Ñ

�Ì �X�Ñ �˝ ,�i �M�“ �‰�¢ �à �Ì �Ì �…�Ì �÷ �í �Ì �g �‹ �˝ �˘

�t �÷ �Ñ �É �ß �' �` �‰ (�} 4)�B

�À �¶ �Q�Ì �í �g �‹

�À �¶ �† �‚ �¯ �L �^ �‡ �Œ�‰�À �¶ �˝ �S�� �¯ 39�í 1405�´

�Ì �¯ �  �Ł,�† �‚ �æ �˚ �À �¶ �§ �x (�´ �Ì /�| )�Ì �] �[

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

�� �˚ �‰�ˇ �l �˝ �˘ �t �÷ �Ñ 1411,�Ú �s �Ñ 807,�i �M

�Ñ 157.4�¯ �  �` �‰�B �À �¶ �§ �x �Ì �W�� �˛ �• �˝ �˘ �t �÷

�Ñ 62.8,�Ú �s �Ñ 64.3,�i �M�Ñ 195,8�˘ �˙ �Ì �u �[ �� �¯

�à �† �‚ �æ �Ô �Ì �˛ �ç �´ �« �“ �å �« �' �` �‰�B �m�� �p �� ��

�g �� �b �N�� �Ł �Ì �� �˚ , 3�´ �Ì �u �[ �� �Ì �À �¶ �§ �x �É

�˝ �L �Ó �• �˝ �‡ �' �` �‰ (Kruscal Wallis�� �Ł )�B �´

�Ì �� �Ì �‰�' �` �‰�å �v �÷ �í 7�í �Ì �u �[ �� �˚ �´ �Ì �� �ð

�\ 2�” �� �É , �] �[ �� �˚ �Ì �S�÷ �í �Ì �´ �Ì �� �� �� �ð �}

5�É �ƒ �• �B �i �M�Ì �À �¶ �˝ �Ú �s �Ñ �É 5�´ �Ì �“ �Ý �ç �Œ

�\ 2,�À �¶ �W�c �Ì �´ �Ì �� �§ �x (�´ �Ì /�† )�˘ �í �� .

�´ �Ì �� �Ì �‰�' �` �‰7�í �É �´ �¢ �˜ , �] �[ �� �˚

�É �´ �Ì �� �à �ƒ �µ �‰.

�i �M�Ñ   �Ú �s �Ñ   �˘ �t �÷ �Ñ

�í ��

�´ �Ì �� �§ �x (/�h )

�� �o �» �´ �Ì ��

�å �v �í �o �» �´ �Ì ��

�� �~

�N�� �o �C

�q�T �J�L

�V�f

�J�� �X�U�� �V�� �E

�� �N�m�L

�� �} �E�� �V

19

3248

425

20

1615

218

2822

1

0

1

0

11

105

249

�˘ �t �÷ �Ñ

�} 4.�] �[ �� �˚ �Ì �Ñ �¥ �Ø �í �˚ �´ �Ì �� �� ��

�Ì �w�W�í �Ì �Ý �ð �ƒ �µ �‰�B

�¡ �@�J �� �X�U�� �V�� �E

�  �A�N�� �o �C

�  �E �� �� �{ �N

�  �C�i �M

�¡ �D�A�Z �r

�¡ �E�C�k �K�V

�¡ �F �R�W�C

�  �E�� �~

�i �M�Ñ

�ó
æu
��
�Y
�£

�Ú �s �Ñ

�u�[ ��

�O�� �t �É �˝ �S �÷ �í ,
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�‰�Ì �Ý �¯ �  �` �‰�B �˘ �t �÷ �Ñ �˘ �…�Ì 2�´ �Ì �u �[ �� �˝

�† �‚ �˚ �ˇ �“ �Ù �¨ �Ø�Ì �¯ �o �» �í �� �ð �…�Ú �ä �r �• �× �«

�¯ �˝ �¨ �¢ �“ ,�  �ƒ �˜ �˛ �ä �• �Ø�˘ ,�˘ �t �÷ �Ñ �Ì �� �N

�« �À �¶ �o �» �í �� �˝ 29�í �˘ �…�Ì �] �[ �� �É �ä �× �˜ �˝ �Ø

�' �É �‰�› ,�� �~, �N�� �o �C (�b �¯ ��� c̋�g P�Ø���˝ ��i�¿ )

�ð �˝ �¶�ß �q�T �J �L (�x �N�� ,�� �t � �̋ �̋‰,), �V�f �¨ �˙ �Ì

�Ñ �¥ �ð �\ �‹ �• �Ø�¡ �� �Ì �í �“ �» �Œ�…�Œ50�´ �Ì �¨ �ª �'

�ç �Œ�‰�B�Ú �s �Ñ �˝ �� �´ �Ì �� �“ �¯ �à �› �¨ �' �` �‰�“ ,

�í �� �˝ 20�í �¯ �i �M�Ñ �Ì 19�í �˘ �Ù �Ú �ˇ �í �ç �¨ �' �` �‰�B

�à �ó �˝ , �J �� �X �U �� �V �� �E (z�¿ ���� � �̋��m���N�¯

’�u

��
’7�ª

0�uâ��Àd)�“ 427%�˘ �‰�› , �…�É �� �~, �V�f ,

�C �k �K �V, �V�L �~ Or�� �u� �̂� �¯ ,�¯ �¸�¿�Ø �e), �A �J �� �K

�V�� Q�¸ ����� �̋‘�N�ç �� �ƒ � �̄‰��̇�d)�¨ �˙ �“ �» �Œ�…�Œ15�´ �Ì

�¨ �ª �¯ �  �` �‰�B �i �M�Ñ �Ì �� �´ �Ì �� �˝ 425�´ �Ì �¯ �Ú

�s �Ñ �Ì 2�{ �ß �› �  �` �‰�“ , �� �} �E �� �V �O���N�ç

�� �,̃�˝ � c̋�¿ r�� �N
’)�˘

�� �N�m�L (�I P�˝ ,,,�¿ � �̄˝ �  ̆ �¿SP�˘����̆�)�Ì

�´ �Ì �� �� �� �“ �� �v �¯ 83.3%�˘ �í �g �‹ �É �É �[ �¨ �˛ �Ł

�“ �' �ç �Œ�‰�B

3�æ�Ì �Z �� �T �X�¯ �L �^ �‡ �Œ�‰�S�´ �Ì �ð �Ü �Þ �À �¶

�´ �Ì �Q �É �´ �¢ �˜ ,�í �˚ �´ �Ì �� �ð �p �¢ �˜ �† �‚ �æ �P �˚

�¯ �N�� �X �^ �[ �ð �˝ �ð �s �¢ �fi �� �µ �‰�˘ �– �º , 5�´ �Ì

�N�� �X �^ �[ �ð �˙ �Ý �æ �Ø�– �˘ �“ �¯ �« �‰ (�} 6,�ª �'

�ç �� �É Cl,C2, �E �E �E C5�˘ �• �Ø)�B Cl�˝ �˘

�t �÷ �Ñ �] �[ �� �Ì 23�† �‚ �æ (L�Ì �C�j �V �� �� �¯ �n �Ü

�Ø�† �‚ �æ )�' �ç �¨ �Ł,�w �W�í �“ �˝ �Ì �� �˚ ,�˘ �t �÷

�Ñ �\ �‹ �í �¯ �  �Ø�� �~�˘ �N�� �o �B�“ �w�W�í �¯ �  �` �‰

(p<0.05)�B C2�˝ �˘ �t �÷ �Ñ 7,�Ú �s �Ñ 13(T�Ì

�C�G �V �� �� �¯ �n �Ü �Ø�† �‚ �æ ),�i �M�Ñ 10(N�Ì �C

�j �V �� �� �¯ �n �Ü �Ø�† �‚ �æ )�Ì �v 30�† �‚ �æ �' �ç �¨ �Ł

�q�T �J �L , �V�f , �V�L �~, �A�J �� �K �V�� , �� �� �{

�N (Lttro�˘ � �̆��¿�ç�˛ sP�J �N��OS,)�¨ �˙ �“ �` �¥ �I �¯ �  �`

�‰�B �–�Œ�ç �Ì �÷ �í �Ì �‰�› �˝ Cl�É �à �⁄ �˚ �µ �˜ �¤ �Ł,

indicator value�˝ C2�¯ �¯ �å �¾ �` �‰�à �Ì �Ì �˙ �Ì �í

�à p>0.05�¯ C2�Ö �“ �z �Ì �˛ �Ł �˝ �L �Ó �¯ �˝ �¨ �' �`

�‰�BC8�˝ �Ú �s �Ñ �Ì 2�† �‚ �æ T24�E T25,C4�˝ �i

�M�Ñ �Ì Nl�E N10,C5�˝ �i �M�Ñ �Ì N5�B N9�B N
7�' �ç �\ �‹ �‡ �Œ,�» �Œ�…�Œ�J �� �X�U �� �V �� �E,��

�N�m�L �˘ �C�‘ �� �D (c�� �‰g�˝ �⁄�u��� �̋⁄�¿), �� �} �E�� �V

�“ �w�W�í �¯ �  �` �‰�B �f �� �h�� �O�� �� (�} 6)�' �ç

�í �' �Ø�æ �⁄ �É C3�' �ç C5�Ì 3�´ �Ì �N�� �X �^ �[ �˝ ,

�� �Ý �É �å �« �› �í �Þ �g �‹ �“ �Ù �¨ �Ø�‰�ß ,�� �� �Ì �« �Ì

�• �‡ �“ �« �í �ß �˜ �• �¢ �B C3�Ì �æ�´ �Ì �À �¶ �æ T24�E

T25�É �o �» �µ �‰�J �� �X�U �� �V �� �E�˝ 39�´ �Ì �˘ 40�´

�Ì ,C4�Ì Nl�E N10�É �o �» �µ �‰�� �N�m�L �˝ 36�´
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10�` �B

0%

�˘ �t �÷ �Ñ �Ú �s �Ñ

�] �[ ��

�i �M�Ñ

�} 5,�À �¶ �Ì �u �[ �� �˚ �í �˚ �´ �Ì �� �� �� .�O �� �t �É �˝ �S�÷ �í ,�} �Æ�É �˝ �´ �Ì �� �Ì �‰�' �` �‰8�í �ð �ƒ �µ �‰.
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�Ì �˘ 55�´ �Ì ,C5�Ì NloN9�B N10�É �o �» �µ �‰

�� �} �E�� �V�˝ 79�E 63�E 99�´ �Ì �˘ ,�` �Ł �Ì �í �“ C3

�‘ C5�Ì �† �‚ �æ �É �§ �W�µ �˜ �¤ �Ł,�» �Œ�…�Œ�Ì �í �Ì

�u �[ �� �à �´ �Ì �� �Ì 80%�¨�ª �“ ,�» �Œ�ç �Ì �† �‚ �æ �É

�Ü �Ü �Œ�˜ �¢ �‰�B

�À �¶ �˘ �Ñ �¥ �Ø �í �g �‹ �Ì �˛ �� �˘ �À �¶ �Ì �“ �z

�À �¶ �Ì �Ý �E �s �Ý �˘ ,�Ñ �¥ �Ø �Ì �Ý �E �s �Ý �“ �˙ �Ì �ö

�x �˛ �� �µ �˜ �¢ �Ø�Ì �' �ð �¾ �ç �' �É �• �Ø�‰�ß ,�o �» �í

�Ì �f �[ �^ �ð �…�Ú �ä �r �µ �‰ (�\ 3)�B �� �Ø �† �‚ �Ì �˛

�Û �˘ �µ �¨ �' �` �‰�Æ�Ø �B�´ �Ø�« �Ì �÷ �í �˝ �� �O �µ �‰�B

�Ü �‚ �† �‚ �æ �P �˚ �¯ �ä �r �µ �‰�˘ �– �º ,�÷ �Ø �À �¶ �˘ �µ

�˜ �o �» �µ �‰�÷ �í �“ �Ñ �¥ �Ø �˘ �µ �˜ �à �K �‚ �fl �Œ�† �‚ �æ

�à �É �o �» �µ �‰�÷ �í �˝ ,�À �¶ �˘ �µ �˜ �o �» �µ �‰�÷ �Ø �í

25�í �� �N�� �o �C �B�R�W�C�E �C�k �K �V�¨ �˙ �Ì 7�í �¾ �`

�‰ (�– �Œ�ð �J �e �S �� �[ A�˘ �• �Ø)�B �fl �l �É �fl �Œ�u �[

�� �à �É �fl �í �Ì �Ñ �¥ �Ø �“ �K �‚ �¶ �Ý �µ �‰�Ì �˝ ,�æ �Ù �˙

�Ì 7�í �¨ �O�É , �V�f �E �J �� �X�U �� �V �� �E�¨ �˙ �Ì 4
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C4 �w�W�í :�� �N�m�L�E �C�‘ �� �E

C3 �w�W�í :�J �� �X�U�� �V �� �E

C5 �w�W�í :�� �} �E�� �V

C2 �V�f �E�V�L �~�E�c �^�E�A�J �� �K�V��

�C�k �K�V �¨ �˙ (p>0.05)

Distance(0ä⁄ eCt�Ve Function)

�} 6.�À �¶ �v �� �b �g�˚ �í �˚ �´ �Ì �� �f �� �h�� �O�� �� .�g �à �É �N�� �X �^ �[ �L �� �˘ �N�� �X �^ �[ �Ì �w�W�í (p<
0.05)�ð �ƒ �µ �‰.C2�˝ �w�W�í �“ �¨ �' �` �‰�Ì �¯ ,indicator value�“ C2�¯ �¯ �å �¾ �` �‰�í �ð �ƒ �µ �‰�B

�N�� �X �^ �[ �Ì �} �Ì �æ �[ �˝ �À �¶ �† �‚ �v �� �b �g�¯ �  �Ø�B
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�í �¾ �` �‰ (�J �e �S �� �[ B)�B �‡ �ç �É �† �‚ �n �S �æ �Ü

�¯ �˝ �˝ �ð �L �° ,�À �¶ �˘ �µ �˜ �o �» �µ �‰�í �¯ �fl �í �Ñ �¥

�Ø �“ �† �‚ �˛ �Û �æ �Ì �˙ �–�' �¯ �o �» �µ �‰�Ì �˝ ,�æ �Ì 2

�´ �Ì �J �e �S �� �[ �Ì 11�í �ð �� �› �˘ ,�A �J �� �K �V�� �E

�� �� �{ �N�¨ �˙ 4�í �¯ �  �` �‰ (�J �e �S �� �[ C)�B �c

�Ł10�í �É �´ �¢ �˜ �˝ ,�fl �í �Ì �Ñ �¥ �Ø �˝ �¡ �æ�Ì �† �‚ �¯

�˝ �L �^ �‡ �Œ�¨ �' �` �‰ (�J �e �S �� �[ D)�B �J �e �S �� �[

B, C, D�Ì �v 19�í �Ì �⁄ �¿,D�Ì �A �� �J �V�ð �� �¢

�‰18�í �Ì �í �q �U�z �l �fi �˝ �• �× �˜ �„ �U�z �Ü �‰�˝ �� �U

�z �¯ �  �` �‰�B�‡ �ç �É ,�C �‘ �� �E,�J �L �m�L (D�U�«�Œ

�V ��� d̋�‰,�‰ ,)�Ì �æ �⁄ �É �¾ �ç �' �É �s �X �n �â �_ �n �Ì �A

�˝ �´ �Ì �R�� �¯ �  �Ø�í �à �Ü �Ü �Œ�‰�B

�¨ �ª �Ì �ð �˝ �ð �] �[ �� �† �˘ �É �s �` �‰�� �˚ �ð ,�\ 4

�É �ƒ �µ �‰�B �� �l �˝ �e �J �e �S �� �[ �É �fi �• �Ø�í �� �˘ ,

�˛ �� �• �Ø�À �¶ �Ì �´ �Ì �� (�� �˚ �à �Ì �l )�ð �\ �• �B �u �[

�� �å �Ì �É �fi �� �• �Ø�‰�ß ,�À �¶ �˘ �fl �í �Ì �Ñ �¥ �Ø �Ì ��

�Ý �É �´ �¢ �˜ ,�fl �Œ�† �‚ �æ �É �Ñ �¥ �Ø �“ �o �» (A),

�v �� �b�g�à

(A)

�\ 3,�À �¶ �˘ �fl �í �Ñ �¥ �Ø �Ì �˛ �� �B �e �X �P�[ �� (�v
�� �b �g�à , �u �[ �� �à �¨ �˙ )�É �¤ �¢ �˜ �À �¶ �˘

�fl �í �Ì �Ñ �¥ �Ø �“ �K �‚ �¶ �Ý �µ �‰�í �˘ �í �� �ð �ƒ
�• �B �} �ÆA(�v �� �b �g)�˝ �À �¶ �˘ �fl �í �Ì �Ñ
�¥ �Ø �“ �fl �Œ�† �‚ �æ �É �K �‚ �o �» �µ �‰�í ,�fl �l
�É B�˝ �] �[ �� �à �É �o �» ,C�˝ �…�Ì �u �[ ��

(�fl �Œ�] �[ �� �O�¯ �† �‚ �n �à �Ì �˙ �– �' )�É �o
�» ,D�˝ �† �‚ �æ �à �É �fl �í �Ñ �¥ �Ø �“ �o �» �µ �¨
�' �` �‰�í �Ì �í �� �� �� �ð �\ �• �B A ttB�“ �] �[

�� �à �� �É �fl �í �Ñ �¥ �Ø �Ì �  �Ø�í ,C tt D�“ �] �[

�� �à �� �É �fl �í �Ñ �¥ �Ø �Ì �¨ �¢ �í �ð �ƒ �• �B

�v �� �b�g�à (A)   7  �R�W�C�E�q�m�L ,�X �M �J�S�m�L �C�k�K�V�E�i �M�E�N�� ���~�B

�u�[ �� �à (B)    4  �E�� �n �Q�J�G�f�E�V�f �V�L �~�E�J�� �X�U�� �V�� �E

�† �‚ �n �S�æ (C)  4  �� �~�E�A�J�� �K�V�� �� �� �{ �N�E�i �� �L �� �n �[

�fl �í �Ñ �¥ �Ø �¨ �µ iO �� �N�m�L�E�^�� �m�L�E�N�} �m�~�Y�L �G�m�L�E�J�L�E�C�‘ ��
(D)           �D�E�N�� �K�l �� �‘ �E�J�i �N�M�m�L�E�A�� �J�V �� �} �E�� �V

�\ 4.�] �[ �� �˚ �À �¶ �˘ �fl �í �Ñ �¥ �Ø �Ì �˛ �� .�} �ÆA(�v �� �b �g�à )�˝ �À �¶ �˘ �fl �í �Ì �Ñ �¥ �Ø �“ �fl �Œ�† �‚ �æ �É
�K �‚ �¶ �Ý �µ �‰�í ,�fl �l �É B�˝ �] �[ �� �à �É �¶ �Ý ,C�˝ �…�Ì �] �[ �� �É �¶ �Ý ,D�˝ �† �‚ �æ �à �É �fl �í �Ñ �¥
�Ø �“ �¶ �Ý �µ �¨ �' �` �‰�í �Ì �í �� �� �� �ð �\ �• .A ttB�“ �] �[ �� �à �� �É �fl �í �Ñ �¥ �Ø �Ì �  �Ø�í ,C tt D�“ �] �[
�� �à �� �É �fl �í �Ñ �¥ �Ø �Ì �¨ �¢�í �ð �ƒ �• �B �í �…�Ì �¡ �Ì �� �˚ �à �Ì �L �� (�u �…�Ì �u �[ �� �v �Ì �s )�˝ �fl �í �Ñ
�¥ �Ø �Ì �¶ �Ý �µ �‰�] �[ �� �ð �ƒ �µ ,L:�˘ �t �÷ �Ñ ,T:�Ú �s �Ñ ,N:�i �M�Ñ �¯ �  �Ø.�í �…�Ì �” �Ì �� �l
�˝ �� �v �í �� �ð �ƒ �• �B

�í �� (�´ �Ì �� ) �í �…

�˘ �t �÷ �Ñ  �Ú �s �Ñ  �i �M�Ñ �˘ �t �÷ �Ñ �Ú �s �Ñ �i �M�Ñ

�] �[ �� �à

(B)

�…�Ì �] �[

�� (C)

�fl �í �Ñ �¥

�Ø �¨ �µ (D)

5(148)   6(171)  2(16)

6(394)   4(25)   2(14) �� �~�E�R�W�C�E�q�m�L�E

�X�M�E�C�k�K���E

�N�� �o �C

�E�� �n �_�J�G�f�E�V�f
�V�L�~�E�� �� �{ �N�E

�J�� �X�U�� �V�� �E

�A�J�� �K�V�� (T)�E

�i �� �L�� �n �[ (N�E T)

�� �N�m�L�E�^�� �m�L�E

�N�} �m�~�Y�L�E�J�L�m�L�E

�N�� �K�l �� �‘ �E�J�i �N�M�m�L�E

�A�� �J�V�E�� �} �E�� �V

21

�J�S�m�L�E�C�k�K���E �J�S�m�L�E�C�k�K�V
�i �M�E�N�� �o �C

�� �~�E�V�f �E�V�L�~
�A�J�� �K�V���E

�i �� �L�� �n �[ �E

�J�� �X�U�� �V�� �E

�� �� �{ �N(L)

�� �N�m�L�E

�J�i �N�M�m�L
�� �} �E�� �V

�i �� �L�� �n �[ �E

�J�� �X�U�� �V�� �E

�� �~(L/T)�E

�A�J�� �K�V�� (T)�E

�� �� �{ �N(L)

�� �N�m�L�E�G�m�L�E

�J�L�m�L�E�C�‘ �� �E
�� �} �E,�� �V

2(14)     1(2)    3(11)

8(86)  3(8) 5(368)
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�fl �Œ�] �[ �� �É �Ñ �¥ �Ø �“ �o �» (B),�… �Ì �] �[ �� �É

�Ñ �¥ �Ø �“ �o �» (C),�† �‚ �æ �É �Ñ �¥ �Ø �¨ �µ (D)

�Ì 4�´ �Ì �J �e �S �� �[ �É �æ �“ �µ �‰�B �e �u �[ �� �É �¤ �fl

�Ø,�o �» �í �� �É �˛ �• �Ø�e �� �Ú �Ì �í �� �� �� �ð �} 7�É

�ƒ �• �B �‡ �ç �É , 4�J �e �S �� �[ �ð ,A tt B�˘ C tt D

�Ì 2�J �e �S �� �[ �É �Ü �˘ �ß �Ø�˘ ,�í �� �� �� �˝ �˘ �t �÷

�Ñ �¯ �˝ �� �É 52.4%�˘ 47.6%,�Ú �s �Ñ �¯ �˝ 71.5%�˘ 2

8.5%,�i �M�Ñ �¯ �˝ 30.8%�˘ 692%�¯�  �Ł,�Ú �s �Ñ

�¯ �˝ A tt B,�i �M�Ñ �¯ �˝ C tt D�“ �‰�' �` �‰�B�´ �Ì

�� �� �� (�} 8)�¯ �' �Ø�˘ �– �Ì �X �ü �˝ �‡ �ç �É �° �� �É

�¨ �Ł,�˘ �t �÷ �Ñ �˝ 84.5%�˘ 15.6%,�Ú �s �Ñ �˝ 95�B 1

%�˘ 4.9%, �i �M�Ñ �˝ 7.3%�˘ 92,7%�¯ �  �` �‰�B�˘

�t �÷ �Ñ �˝ �í �� �� �� �¯ �˝ 2�� �Ú �Ì �� �� �“ �Ù �Ú �fl �ö �x

�¯ �  �` �‰�“ ,�´ �Ì �� �� �� �¯ �˝ A tt B�Ì �� �� �“ �� �' �`

�‰�B C tt D�É �Ü �Ü �Œ�‰�í �Ì �⁄ �¿,�… �] �[ �� �É �Ñ �¥

�Ø �“ �¶ �Ý �µ �‰�í �˘ �» �Ì �´ �Ì �� �� �� �˝ ,�˘ �t �÷ �Ñ �¯

�˝ �A�J �� �K �V�� �E �i �� �L �� �n �[ �Ì 2�í 2.2%,�Ú

�s �Ñ �¯ �˝ �� �� �{ �N 1�í 1,0%,�i �M�Ñ �¯ �˝ �� �~�E

�A�J �� �K �V�� �B�� �� �{ �N�Ì 3�í 27%�¯ �  �Ł, �˙

�Ì �] �[ �� �¯ �à �´ �Ì �� �� �� �˝ �† �› �í �‚ �' �¯ �  �` �‰

(�} 8)�B �i �M�Ñ �¯ �˝ �� �´ �Ì �� �Ì 90%�“ �† �‚ �˝ �˝ �É

�fl �í �Ñ �¥ �Ø �Ì �¨ �¢�í �¯ �  �` �‰�B �A�J �� �K �V�� �E �i

�� �L �� �n �[ �B�� �~�˝ �À �¶ �Ì �¶ �Ý �µ �‰�] �[ �� �É �× �Ú

�• �Ø�u �[ �� �É �fl �í �Ñ �¥ �Ø �“ �¶ �Ý �µ �‰�B �� �� �{ �N�˝

�˘ �t �÷ �Ñ �¨ �O�É �Ì �Ý �Ñ �¥ �Ø �“ �' �ç �Œ�‰�“ ,�i �M�Ñ

�É �à �À �¶ �“ �¶ �Ý �µ �‰�B

�l   �@

�Ñ �¥ �Ø �Ì �§ �x �˝ ,�i �M�Ñ �˘ �Ú �s �Ñ �¯ �˝ �˘ �t �÷ �Ñ

�Ì 2�{ �¨ �ª �˘ ,�å �« �¨ �• �“ �Ý �ç �Œ�‰�B�Ú �s �Ñ �˘ �i

�M�Ñ �˝ �j �t �÷ �¯ �  �Ø�i �M�Ì �´ �Ì �� �“ �æ�í �É �‰�¢

(�} 4)�B �j �t �÷ �˝ �÷ �¥ �“ �L �“ �ç �‚ �§ �¶ �• �Ø�« �¿ �“

�  �Ø�Ì �¯ , �– �Ì �• �˝ �¶ �� �‘ �Ì �Æ�¢ �ð �‰�f �µ �‰�� �˚

�˘ �¢ �ƒ �Ø�B �J �ó �x �˘ �Ñ �¥ �Ø �§ �x �˘ �Ì �Ô �É �˝ �fi �� �I

�¨ �˛ �� �˝ �¨ �' �` �‰�“ , �–�Œ�˝ �À �¶ �ß �‘ �æ �Ì �Ý �u �˚

�u �“ �M�� �b�v �â �M�� �b�v �Ó �� �� �¯ �  �` �‰�‰�ß �É ,

�Ñ �¥ �Ø �† �‚ �˝ �˝ �Ì �X�Ñ �\ �¢ �˘ �S �V�˚ �^ �B �e �˚ �u �Ì

�Ñ �¥ �\ �¢ �“ �⁄ �Ü �› �˛ �� �µ �¨ �' �` �‰�‰�ß �¯ �  �º �⁄ �B

�Ñ �¥ �Ø �N�� �X �^ �[ �ð �˝ �Ì �� �˚ (�} 3)�˘ �í �˚ �´

�Ì �� �� �� (�} 4)�Ì �O�� �t �æ �Ł,�Ú �s �Ñ �Ì �A �¶ �˝

�i �M�Ñ �É �ß �¢ �A�¶ �˘ �˘ �t �÷ �Ñ �É �ß �¢�A �¶ �“ �p �b�‘

�ó �É �‹ �Ý �µ ,�S �Ì �˘ �µ �˜ 2�´ �Ì �A�¶ �Ì �� �Ô �I �¨ �A

�¶ �˘ �¨ �` �˜ �¢ �Ø�– �˘ �“ �m�F �¯ �« �‰�B�ä �W�R�ì �� �˛

�˚ �É �– �Ì �æ �⁄ �¨ �˘ �t �÷ �Ñ �I �A�¶ �Ì �p �b�‘ �“ �¶ �Ý �•

�Ø�– �˘ �˝ , ��
l�R 1�´ �� �ç (1971)�˘ �–�æ �` �˜ �ˆ �› �' �ç 1�|

�E �‡ �Œ�˜ �¢ �Ø�˚ �Ł�¯ �  �Ø�à

�q�U
�r�J
�e
�e
�ƒ

�U
�Þ
�G
�e
�M
�b

�'
�N
�í
�ß
�X
�N
ŁÕ
�N
�ß
�⁄
�X

D �ß �fl �í �Ñ �¥ �Ø �¨ �¶

c �ß �…�c�[ ��

D�  �fl �í �Ñ �¥ �Ø �¨ �µ

c�  �…�] �[ �V

�} 7.

�˘ �f �÷ �Ñ        �Ú �s �Ø       �i �M�Ñ

�� �N�¶ �À �¶ �˘ �fl �í �Ñ �¥ �Ø �Ì �˛ �� .�ó �Ô �X

�P �[ �� �˚ �É �í �� �Ì �� �� �ð �ƒ �µ �‰�BA�˝ �À �¶

�˘ �fl �í �Ì �Ñ �¥ �Ø �“ �fl �Œ�† �‚ �æ �É �K �‚ �o �» �µ

�‰�í ,B�˝ �fl �í �Ñ �¥ �Ø �“ �] �[ �� �à �É �˝ �o �»

�µ �‰�í ,C�˝ �…�Ì �u �[ �� �É �˝ �¶ �Ý �µ �‰�í ,

D�˝ �† �‚ �æ �à �É �fl �í �Ñ �¥ �Ø �“ �L �^ �‡�Œ�¨ �' �`

�‰�í �Ì �� �� �ð �\ �• �BA+B�“ �] �[ �� �à �� �É

�fl �í �Ñ �¥ �Ø �Ì �¨ �¢ �í ,CttD�“ �] �[ �� �à ��

�É �fl �í �Ñ �¥ �Ø �Ì �  �Ø�í �ð �ƒ �• �B

�'
å¥
å¥
�Ø
Æí
�Y
ŁÕ
�Y
�‰
�x
�x �÷

���˘ �f �ß �Ñ �i �M�Ñ

�} 8.�À �¶ �˘ �fl �í �Ñ �¥ �Ø �Ì �˛ �� �ó �Ô �X�P�[ �� �˚ �´

�Ì �� �� �� ,�} 7.�ð �´ �Ì �� �� �� �É �ˇ �• �µ �‰�B
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�÷ �Ø �À �¶ �Q�Ì �í �g �‹ �É �˝ , �] �[ �� �† �˘ �É �å �« �›

�Ù �¨ �Ø�` �¥ �“ �  �Ł,�Ñ �¥ �Ø �Ì �í �g �‹ �ð �K �‚ �µ �à �‰

�f �µ �˜ �˝ �¢ �¨ �' �` �‰�B�` �É �Ú �s �Ñ ,�i �M�Ñ �¯ �˝ �D

�Ł�í �¯ �  �Ø�i �M�â �C�k �K �V�Ì �À �¶ �˝ �› �¨ �› ,�Ñ �¥

�Ø �Ì �í �g �‹ �“ �P �� �¨ �] �[ �� �Ù �˙ ,�À �¶ �Q�É �¤ �¢ �˜

�` �Ł �Ì �í �“ �D �Ł�• �Ø�X �ü �“ �› �' �` �‰�B �–�Œ�É �˛ �µ ,

�˘ �t �÷ �Ñ �Ì �À �¶ �Q �˝ ,�Ñ �¥ �Ø �Ì �í �g �‹ �˘ �æ �› �Œ�v

�µ ,�í �‰�l �« �à �� �' �` �‰�B �˘ �t �÷ �Ñ �É �¤ �¢ �˜ �� �~

�Ì �À �¶ �“ �¯ �à �‰�' �` �‰�Ì �˝ ,�O �N �É �� �~�Ì �� �À �˚

�“ �‰�' �` �‰�– �˘ �É �æ �Ø�˘ �� �“ �‡ �Œ�Ø�B�Ú �s �Ñ �Ì �À

�¶ �Q �É �˝ �V�f ,�C �k �K �V�¨ �˙ �Ñ �¥ �Ø �Ì �\ �‹ �í �“ �'

�ç �Œ�‰�à �Ì �Ì ,�J �� �X�U �� �V �� �E�“ �D �Ł �µ ,�� �´

�Ì �� �˝ 3�´ �Ì �u �[ �� �Ì �⁄ �¿�¯ �¯ �à �› �¨ �' �` �‰�B �i

�M�Ñ �Ì �À �¶ �Q�¯ �˝ �� �} �E�� �V�˘ �� �N�m�L �“ �D �Ł �µ ,

�Ñ �¥ �Ø �Ì �D �Ł�÷ �í �¯ �  �Ø�i �M,�C �k �K �V�ð �Ü �ß �…

�Ì �÷ �í �˝ �› �¨ �' �` �‰ (�} 5)�B �i �M�Ì �À �¶ �“ �æ�í

�É �› �¨ �' �` �‰�Ì �˝ ,�Ñ �à �¯ �i �M�Ì �� �N�¶ �À �¶ �ð �Ù

�˘ �æ�˙ �' �' �fl �¨ �' �` �‰�– �˘ �' �ç ,�O �N �Ì �i �M�Ì ��

�À �˚ �» �Ì �à �Ì �“ �› �¨ �' �` �‰�‰�ß �˘ �l �ƒ �ç �Œ�Ø�B

�Œ�˚ �I �É �í �q �U�z �˚ �˝ �Œ�÷ �Ì �ü �Ó �É �ß �¢ �Ù �˙ �‰

�› (Laman,1996 i Clark et al.,1998),�» �Ì

�˚ �˝ �Œ�÷ �Ì �T �C �Y �É �à �e �¿ �‡ �Œ�Ø (Sato&
Hiura,1998)�B �µ �' �µ ,�À �¶ �˘ �Ñ �¥ �Ø �Ì �o �» �í

�Ì �˛ �� �ð �† �× �Ø�˘ ,�À �¶ �˘ �fl �í �Ì �Ñ �¥ �Ø �“ �K �‚ �fl

�¶�† �‚ �æ �É �¶ �Ý �µ �‰�í �˝ �À �¶ 25�í �� 7�í �µ �' �¨ �› ,

�f �[ �^ �S�Ì �É �› �¢�� �Ö �ð �à �‰�ç �• �Ù �˙ �‰�› �˝ �¨ �' �`

�‰�Ì �¯ ,�í �q �U�z �“ �ß �Ú �Œ�÷ �É �¸ �¶ �µ �˜ �¢ �¨ �¢�÷

�í �à �' �¨ �Ł�‰�¢ �˘ �l �ƒ �ç �Œ�Ø�B

�] �[ �� �† �˘ �É �À �¶ �˘ �Ñ �¥ �Ø �Ì �Ý �E �s �Ý �f �[ �^ �Ì

�˛ �� �Ö �W�ð �fi �� �• �Ø�– �˘ �É �æ �Ł,�e �] �[ �� �Ì �À �¶

�Ì �Ú �o �ü �É �Ö �• �Ø�X �ü �“ �¾ �ç �' �˘ �¨ �` �‰�B �† �‚ �æ

�Ü �‰�˝ �] �[ �� �à �Ì �˝ �˝ �¯ �À �¶ �˘ �Ñ �¥ �Ø �Ì �í �“ �Œ�v

(�\ 4, �J �e �S �� �[ A�E B)�• �Œ�˛ ,�» �Ì �í �Ì �À

�¶ �˝ �u �[ �� �à �Ì �Œ�÷ �É �R�� �µ �‰�´ �\ �« �“ �� �¢ �˘ �l

�ƒ �Ø�– �˘ �“ �¯ �« �Ø�B �…�Ì �u �[ �� �É �fl �í �Ñ �¥ �Ø �“ �¶

�Ý �• �Ø,�  �Ø�¢ �˝ �Ñ �¥ �Ø �“ �¡ �æ�Ì �† �‚ �¯ �˝ �o �» �µ

�¨ �¢�Œ�� (�\ 4,�J �e �S �� �[ C�E D)�˝ ,�fl �¶ �] �[

�� �æ �Ł �à �O�� �Ì �Œ�÷ �É �R�� �µ �‰�´ �\ �« �“ �� �¢ �– �˘

�ð �ƒ �µ �˜ �¢ �Ø�B �˘ �t �÷ �Ñ �Ì �÷ �Ø �À �¶ �¯ �˝ �u �[ �� �à

�É �fl �í �Ñ �¥ �Ø �Ì �  �Ø�í �Ì �´ �Ì �� �“ �‰�› , �] �[ �� �O

�É �µ �' �Ñ �¥ �Ø �Ì �¨ �¢�í �� �˝ �‰�¢ �à �Ì �Ì ,�» �Œ�ç �Ì

�í �Ì �´ �Ì �� �˝ �› �¨ �' �` �‰�B �Ú �s �Ñ �˝ �] �[ �� �à �Ì �í

�“ �‰�› ,�u �[ �� �O�Ì �í �˝ �í �� �E �´ �Ì �� �˘ �à �É �› �¨

�' �` �‰�B �˛ �˘ �I �É �i �M�Ñ �˝ �] �[ �� �O�R�� �˘ �\ �z �‡

�Œ�Ø�í �“ �Ù �˘ �æ�˙ �¯ �  �` �‰�B �] �` �˜ ,�˘ �t �÷ �Ñ �˘

�Ú �s �Ñ �Ì �À �¶ �Q �˝ �´ �Ì �� �Ì �ª �¯ �˝ �⁄ �É �u �[ �� �à ��

�Ì �Œ�÷ �Ö �Ì �¸ �¶ �x �“ �� �› ,�i �M�Ñ �Ì �À �¶ �Q �˝ �u �[

�� �O�' �ç �Ì �í �q �� �� �É �æ �` �˜ �‹ �§ �µ �‰�´ �\ �« �“ ��

�¢ �– �˘ �“ �ƒ �· �‡ �Œ�˜ �¢ �Ø�B �i �M�Ñ �É �¤ �¢ �˜ �˝ �† �‚

�˝ �˝ �É �fl �í �Ñ �¥ �Ø �Ì �' �ç �Œ�¨ �' �` �‰�� �} �E�� �V�˘

�� �N�m�L �“ �� �´ �Ì �� �Ì 90%�ß �› �ð �Ł �ß �˜ �¢ �‰ (�}

5)�Ì �¯ ,�i �M�Ñ �Ì �À �¶ �Q �˝ �í �� �E �´ �Ì �� �˘ �à �É

�† �‚ �˝ �˝ �O�Ì �Œ�÷ �É �› �› �¸ �¶ �µ �˜ �¢ �Ø�˘ �¾ �ƒ �Ø�B

�…�Ì �u �[ �� �É �fl �í �Ñ �¥ �Ø �Ì �¶ �Ý �µ �‰�í �Ì �´ �Ì �� �˝ ,

�˙ �Ì �u �[ �� �É �¤ �¢ �˜ �à 3%�¢�� �˘ �æ�í �É �› �¨ �' �`

�‰�B�Ñ �¥ �Ø �Ì �† �‚ �˝ �˝ �˝ �À �¶ �æ �Ì �ü �˝ �É �À �ç �Œ�˜

�¢ �Ø�Ì �¯ ,�À �Û �É �e �] �[ �� �Ì �� �É �˛ �� �• �Ø�fl �í �Œ

�÷ �˘ �¨ �Ł �⁄ �Ø�à �Ì �“ �  �Ø�' �˙ �⁄ �' �“ �µ �§ �É �m�Ł �¯

�« �‰�í �fl �¯ �˝ �¨ �¢�B �µ �' �µ ,�¡ �æ�Ì �ð �˝ �� �˚ �˝ 3

�´ �Ì �A�¶ �˝ �A�– �I �É �“ �z �µ �˜ �¢ �Ø�É �à �Ö �ç �‚ ,�e
�] �[ �� �É �o �» �µ �‰�À �¶ �Q�Ì ,�× �Ú �] �[ �� �à �É �“ �z

�• �Ø�Œ�÷ �É �˛ �• �Ø�¸ �¶ �x �˝ �' �¨ �Ł�Æ�¢ �– �˘ �ð �ƒ �·

�µ �˜ �¢ �Ø�˘ �v �í �Œ�Ø�B

�¨ �ª �Ì �– �˘ �' �ç 3�´ �Ì �u �[ �� �É �¤ �fl �Ø�÷ �Ø �À �¶

�W�c �Ì �‘ �‹ �ß �ö �˝ ,�' �¨ �Ł�Ù �¨ �Ø�– �˘ �“ �ƒ �· �‡ �Œ

�Ø�¾ �º �⁄ �B �A�¶ �“ �P�� �¨ �i �M�Ñ �¯ �˝ �i �M�â �C�k �K

�V�Ì �� �À �N�¨ �O �˝ �] �[ �� �à �� �R�� �Ì �í �q �� �� �“ �É

�ß �˜ �› �¨ �› �¨ �Ø�' �í �Ł �É ,�„ �U�z �Ì �� �} �E�� �V�Ì

�æ �⁄ �É �ô �› �I �É �� �B �µ �‰�O�� �R�� �Ì �› �� �Ì �í �“ �D

�Ł �I �É �¶ �ç �• �Ø�� �˚ �˘ �¨ �` �‰�Ì �¯ �  �º �⁄ �B �–�Œ�ç

�Ì �À �¶ �Q�¯ �˝ ,�É �[ �¨ �í �g �‹ �Ì �ˇ �fi �“ �ô �› �I �É �¶

�¶ �Ø�´ �\ �« �“ �� �› ,�s �À �Ł �¨ �Q�W�\ �¢ �ð �� �` �˜ �¢

�\-132-�\



�Ø�– �˘ �ð �ƒ �· �µ �˜ �¢ �Ø�Ì �' �à �µ �Œ�¨ �¢�B�Ú �s �Ñ �à ,

�i �M�â �C�k �K �V�“ �D �Ł �µ �˜ �¢ �Ø�‰�ß �É �fl �l �Ì �X �ü

�ð �� �¿,�˘ �t �÷ �Ñ �\ �‹ �í �Ì �í �q �� �� �É �R�� �• �Ø�À

�Ł �I �¯ �‰�l �« �Ì �� �¢ �À �¶ �Q�“ �‘ �‹ �‡ �Œ�É �› �› �¨ �`

�˜ �¢ �Ø�´ �\
J�ˆ �“ �  �Ø�B

�˘ �t �÷ �Ñ �Ì �À �¶ �Q�í �g �‹ �˘ �i �M�Ñ ,�Ú �s �Ñ �Ì �g

�‹ �˝ �å �« �› �Ù �¨ �Ø�˘ �¢ �⁄ �_ �à ,�A �¶ �] �[ �� �Ô �Ì �í

�q �Ì �Ú �fi �“ �› �¨ �¢ �– �˘ �ð �‰�f �µ �˜ �¢ �Ø�æ �⁄ �É �v �í

�Œ�Ø�B �à �µ �» �⁄ �¾ �˘ �• �Œ�˛ ,�Œ�x �i �M�Ñ �“ �‹ �§ �•

�Ø�˘ ,�» �Ì �à �� �Ö �Ì �˘ �t �÷ �Ñ �\ �‹ �í �Ì �˜ �N�ü �“ �«

�í �ß �˜ �ï �µ �› ,�˘ �t �÷ �Ñ �' �ç �i �M�Ñ �Ö �Ì �A�¶ �Ì �ˇ

�» �˝ �s �´ �t �I �¨ �à �Ì �¯ �  �Ø�– �˘ �ð �ƒ �µ �˜ �¢ �Ø�Ì �'

�à �µ �Œ�¨ �¢ �B �» �Ý �i �M�˝ �˘ �t �÷ �Ñ �Ö �˘ �“ �z �ð �g �å

�µ �– �fl �˜ �¢ �Ø (Maesako et,al.,2003)�B �A �¶ �Ì

�« �E �“ �í �q �U�z �Ì �« �E �É �¨ �Ø�í �fl �¯ �˝ �¨ �¢ �“ ,�t

�œ�R�Ì �Œ�� �“ �i �M�Ì �� �Ñ �É �u �«�• �í �Œ�˛ ,�» �Ì �à

�� �¯ �˝ �˘ �t �÷ �Ñ �\ �‹ �í �Ì �í �q �� �� �“ �‚ �› �µ ,�� �Ñ

�Ì �˚ �ˇ �“ �g �å �• �Ø�Ù �˙ �˘ �t �÷ �Ñ �Ì �V�R�X�V �É �æ �Ø

�æ�� �˝ �‡ �ç �É �¢ �ï �É �¨ �Ø�˘ �l �ƒ �ç �Œ�Ø�B

�` �Ł �Ì �Œ�� �Ì �À �¶ �Q�Ì �í �g �‹ �˝ ,�» �–�Ö �Ì �í �q

�U�z �Ì �ß �ö �˘ �U�z �‡ �Œ�‰�í �q �Ì �› �Ł �ß �ö �É �æ �` �˜

�� �Ł �‡ �Œ�Ø�B �{ �⁄ �� �¯ �˝ �í �g �‹ �f �[ �^ �Ì �ð �˝ �' �ç

�e �† �‚ �æ �â �e �A �¶ �u �[ �� �w�U�z �‡ �Œ�‰�í �q �Ì �U�z

�„ �ð �…�Ú �† �‚ �µ �‰�í �fl �¯ �˝ �¨ �¢�B �¡ �æ�Ì �ð �˝ �' �ç

�æ�N �‡ �Œ�‰�ª �L �Ì �\ �z �É �´ �¢ �˜ �˝ ,�í �q �U�z �Ì �…

�Ú �I �¨ �ˇ �@�É �æ �` �˜ �� �Ø �‡ �Œ�Ø�K�v �“ �  �Ø�¾ �º �⁄ �B

�¡ �ª �Ì �A�¶ �˙ �� �˘ �¢ �⁄ �� �_ �' �ç �à ,�÷ �Ø �À �¶ �Q

�Ì �` �« �˝ �d �v �¯ �  �Ø�B �˘ �t �÷ �Ñ �˘ �Ú �s �Ñ �Ì �Ô �¯ �À

�¶ �Q �˝ �» �Ì �« �i �ð �S �› �Ù �É �µ �˜ �¢ �‰�B �˘ �t �÷ �Ñ �Ì

�i �M�Ñ �» �Ì �ß �ö �¯ �˝ ,�X �Ñ �Ì �X�V �fi �Ô �Ì �� �œ�ð �K

�Ł �• �Ø�í �q �� �� �˘ �» �Ì �ª �É �‘ �‹ �‡ �Œ�Ø�À �¶ �Q�Ì �`

�« �“ �A �– �I �É �É �â �' �É �ˇ �» �• �Ø�˘ �l �ƒ �Ø�æ �Ł �˝ ,

�…�Ò �Ì �` �« �˝ �f �â �µ �˜ �¢ �Ø�˘ �l �ƒ �‰�Ù �⁄ �“ �æ �‡ �»

�⁄ �¯ �  �Ø�B �˘ �t �÷ �Ñ �' �ç �i �M�Ñ �É �¢ �‰�Ø�X�Ñ �A �¶
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