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´õ̂{ßñýà ô ²ìýò|ºñ†¶þ ìùñ~¶þ Ú±…° ìþ|âý±¬€ ¶ý·}î ÆŒÛú|‹ñ~ÿ

ì}¥~ )üõðý×†ü~( …¶• Þú ðõÑ °¶õŽ °… ‹ú ð¥õ ìÇéõ‹þ ìÏ±Öþ

ìþ|Þñ~. �†°…ì}±ø†ÿ „ì†°ÿ „ð†èý³ ðõÑ °¶õŽ )›~ôë4(€ ð»†ó

ìþ|¬øñ~ Þú Â±ü� ì†ðýñä ‹ú |¬¶• |„ì~û ‹ýò °¶õ‹†– ìÇ†èÏú º~û

‹ýò 3010/0 {† 7030/0 ì}Óý± …¶• ô Ö†¾éú ‹ýò ìÛ†¬ü± ¤~…Úê ô

¤~…Þ±̃ ¤~ô¬ ¶ú ‹±…‹± …¶•. ‹± …¶†¹ º†̈À Â±ü� {Óýý±…–€

°ô…‹È ìýý± ô øíß†°…ó ô Þýõÿ ‹±…ÿ °¶õ‹†– ìÇ†èÏú º~û �†¶ª

ìñ†¶Œþ ¬…¬û ô ¬…°…ÿ Þí}±üò {Óýý±…– ìþ|‹†ºñ~ )42/ 1 ô 72/ 1¬°¾~(.

ìñ¥ñþ|ø†ÿ ð±ì†ë ðý³ …üò ð}ýœú|âý±ÿ °… {†‡üý~ ìþ|Þññ~ ){¿õü± 2(.

°ô…‹È …°…̂ú|º~û ¬° ›~ôë 2 ‹±…ÿ °¶õ‹†– ì©}éØ �ý»ñù†¬º~û …¶•€

è̄… ‹± …¶†¹ „ó ¬° {Û·ýî|‹ñ~ÿ ì}¥~ ‹ú …Î}Œ†°¶ñœþ °ô…‹È ìõ°¬

…¶}×†¬û ‹±…ÿ ø± ðõÑ ̈†á ‹±ìŒñ†ÿ �†°…ì}±ø†ÿ „ì†°ÿ �±¬…̈}ú ìþ|ºõ¬.

‹† …üò| ¤†ë ð}†ü� …üò °ô…‹È ¬…°…ÿ °…‹Çú ìÏñþ|¬…°ÿ ‹† üß~üã± ‹õ¬û ô

Â±ü� øíŒ·}ãþ ‹ýò ‹±̈þ …² „ó|ø† ‹†æ ìþ|‹†º~ )›~ôë 5(.

²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2201

ðõÑ°¶õ� α *d ð�ï °�	Çú °¬üØ

üßñõ�̈� 4740/0 05d �¶}±üßé±)3291 relkcirtS( 1

Òý±üßñõ�̈� |4830/0 09d ìýý±-�ý}± ô ìõè±)4891 relluM dna retteP-reyeM( 2

Òý±üßñõ�̈� 3740/0 57d èýò ô Þ�°è·õó)3591 noslraC dna naL( 3

	·}± ºñþ |1650/0 56d 	±ÿ)3291 yarB( 4

	·}± ºñþ 310/0 56d Þýõÿ)6791 iviK( 5

�~ôë2- Îõ�ìê {Ïýýò Â±ü� ²	±ÿ ì�ðýñä ¬�ðú|ø�ÿ °¶õ�)�¶}�ð~�°¬ ¾ñÏ� �� ô �	×� 0931(  

*|ô�¤~ d| 	±¤·� ì}± ô ¬° °�	Çú Þýõÿ 	ú ìýéþ|ì}± ìþ|	�º~.

6

1

adn =

α

°…‹Çú )3(  



²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2

°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

301

�~ôë3- Â±�ü� ì�ðýñä ô Æ�Ûú|	ñ~ÿ ì}¥~ °¶õ	�
 ��ìÏú �ì�°ÿ �ð}©�	þ



°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2401

�¬�ìú �~ôë3- Â±�ü� ì�ðýñä ô Æ�Ûú|	ñ~ÿ ì}¥~ °¶õ	�
 ��ìÏú �ì�°ÿ �ð}©�	þ  |



²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2

°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

501

Kivi 1976 Bray 1923 Lan & Carlson 1953 Meyer et al 1984 Strickler 1923 ��°�ì}± �ì�°ÿ

4710/0 |2320/0 |3120/0 |1020/0 4710/0 ìý�ðú

5710/0 |4320/0 |2120/0 |7910/0 6710/0 ìý�ðãýò

5610/0 8120/0 |7320/0 |5020/0 4710/0 ðí�)ì~(

7200/0 6300/0 0300/0 |4200/0 4300/0 �ð¥±�Ù ìÏý�°

7210/0 0710/0 2410/0 |4210/0 3510/0 Â±ü��|{Óýý±�


391/0- 091/0- |212/0- 012/0- 600/0 Þ� º~âþ

|905/0- |705/0- |153/0- |611/0 976/0- Þ»ý~âþ

3010/0 7310/0 2310/0 6310/0 5900/0 ¤~�Úê

|0320/0 7030/0 |4720/0 0620/0 8420/0 ¤~�Þ�±

{¿õü± 1- °¬û|	ñ~ÿ ̈�á|ø� 	± �¶�¹ ¶ý·}î Æ�Ûú|	ñ~ÿ ì}¥~ )7002 lleB(

�~ôë4- ��°�ì}±ø�ÿ �ì�°ÿ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó



°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2601

{¿õü± 2- ìñ¥ñþ|ø�ÿ ð±ì�ë Â±�ü� ì�ðýñä 	ú|¬¶�|�ì~û °¶õ	�
 ìÇ�èÏú º~û �² °ô�	È �ý»ñù�¬ÿ

|Â±ü� øíŒ·}ãþ|)r( Strickler Meyer et al Lan and Carlson Bray Kivi

Strickler 1923 1

Meyer et al 1984 233/0 1

Lan and Carlson 1953 776/0 908/0 1

Bray 1923 088/0 316/0 729/0 1

Kivi 1976 088/0 216/0 729/0 1 1

�~ôë5- Â±ü� øí�·}ãþ 	ýò °ô�	È {Ïýýò Â±ü� ì�ðýñä ¬° °¶õ	�
 ìÇ�èÏú º~û



²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2 701

°…‹Çú …¶}±üßé± )3291 relkcirtS(| ‹±…ÿ ̈†á|ø†ÿ üßñõ…̈•

�ý»ñù†¬º~û …¶•€ è̄… ¬° ÆŒÛú|‹ñ~ÿ ì}¥~€ ̈†á|ø†ÿ ‹† �·õð~ P|€

ìñ†¶� ìþ|‹†ºñ~. …üò °…‹Çú ‹±…ÿ °¶õ‹†– CS-PS , CG-PG ,

MS-PS, PS , MG-PG ,PG| …¶}×†¬û| º~û ô …Î}Œ†° ¶ñœþ

ìþ|ºõ¬ )›~ôë6(.

‹† ìÛ†ü·ú ìÛ†¬ü± …ð¥±…Ù ìÏý†° ô Â±ü� {Óýý±…– °…‹Çú …¶}±üßé±

)3291 relkcirtS( € ì»†ø~û ìþ|ºõ¬ Þú …üò ¬ô �†°…ì}± Þ†ø¼|ü†Ö}ú

ô ‹ú|Æõ° ì}õ¶È …ð¥±…Ù ìÏý†° 6100/0 ô Â±ü� {Óýý±…– 25/0 ¬°¾~

…¶• )›~…ôë 4 ô 5(. øí¡ñýò ìÛ†¬ü± ìý†ðú€ ìý†ðãýò ô ðí† ̈ýéþ ‹ú

üß~üã± ð³¬üà º~û ô ð»†ó|¬øñ~û {õ²üÐ ì}Û†°ó ìñ¥ñþ ð±ì†ë …¶•.

‹ñ†‹±…üò ìÛ†¬ü± ¤~…Úê€ ìý†ðãýò ô ¤~…Þ±̃ ‹ú|Îñõ…ó ìÛ†¬ü± Â±ü� ì†ðýñä

…üò °¶õ‹†– �ý»ñù†¬ ìþ|â±¬ð~. …üò °ô½ °… ìþ|{õ…ó ‹±…ÿ °¶õ‹†–

Òý±üßñõ…̈• )‹† �·õð~ W(| ðý³ ‹ß†° ‹±¬. °ô…‹È èò ô Þ±è·õó€ ìýý± ô

øíß†°…ó )4891 .la tereyeM & 3591noslraC& naL(.|   ‹±…ÿ

°¶õ‹†– Òý±üßñõ…̈• �ý»ñù†¬º~û …¶•. °ô…‹È ‹±ÿ ô Þýõÿ

)3291 yarB & 6791 iviK(| ðý³ ¬…°…ÿ øíŒ·}ãþ ‹†æüþ ‹† …üò

°ô…‹È ìþ|‹†ºñ~ )›~ôë7(.  |

‹±…ÿ ø±üà …² °¶õ‹†– Òý±üßñõ…̈• ‹† ìÛ†ü·ú …ð¥±…Ù ìÏý†° ô

Â±ü� {Óýý±…– ô ìý³…ó ð³¬üßþ ìý†ðú€ ìý†ðãýò ô ðí† °…‹Çú ìñ†¶�

…ð}©†Ž ô Â±ü� ì†ðýñä „ó �ý»ñù†¬ ìþ|ºõ¬ )›~ôë8(.  |

…ð¥±…Ù| ìÏý†° ô Â±ü� |{Óýý±…– °…‹Çú iviK| ¬…°…ÿ Þí}±üò ìÛ~…°

…¶•€ ‹ñ†‹±…üò Â±ü�| ì†ðýñä ‹ú |¬¶• |„ì~û „ó ‹±…ÿ WG| �ý»ñù†¬

ìþ|ºõ¬ )›~ôë 5(. ‹~üò {±{ý� ‹±…ÿ ¶†ü± °¶õ‹†– Òý±üßñõ…̈•€

Â±ü� |ì†ðýñä ìõ°¬ ðË± �ý»ñù†¬ º~û …¶• )›~ôë|ø†ÿ 7€ 8€ 9€01€

11ô 21(. ‹±…ÿ °¶õ‹†{þ Þú �†°…ì}±ø†ÿ „ì†°ÿ ð}õ…ðñ~ üà °…‹Çú ìñ†¶Œþ

°… ìÏ±Öþ Þññ~€ ì}õ¶È {í†ìþ °ô…‹È ‹ú|Îñõ…ó Â±ü� ì†ðýñä �ý»ñù†¬

Kivi Bray Lan and Carlson Meyer et al. ��°�ì}± �ì�°ÿ

54020/0 8320/0 0520/0 7120/0 ìý�ðú

2020/0 8420/0 9420/0 1120/0 ìý�ðãýò

2910/0 7510/0 9220/0 7910/0 ðí�)ì~(

03100/0 59500/0 10200/0 13200/0 �ð¥±�Ù ìÏý�°

0300/0 34100/0 5400/0 3500/0 Â±ü��|{Óýý±�


159/0 079/0- 842/0 892/1 Þ� º~âþ

405/0 130/2 -415/2 876/1 Þ»ý~âþ

2910/0 7510/0 9220/0 7910/0 ¤~�Úê

2220/0 030/0 4720/0 0520/0 ¤~�Þ�±

�~ôë8 -  ��°�ì}±ø�ÿ �ì�°ÿ °ô�	È {Ïýýò Â±ü� ì�ðýñä 	±�ÿ °¶õ	�

MG-WGìÇ�èÏú º~û

ì}õ¶È Kivi Bray Lan and Carlson Meyer et al. ��°�ì}± �ì�°ÿ

1020/0 0320/0 5120/0 |2020/0 7510/0 ìý�ðú

5020/0 6320/0 |6120/0 1020/0 7610/0 ìý�ðãýò

810/0 6320/0 3120/0 6710/0 5900/0 ðí�)ì~(

1300/0 86300/0 52300/0 03200/0 44300/0 �ð¥±�Ù ìÏý�°

7110/0 9010/0 6410/0 9210/0 4800/0 Â±ü�|{Óýý±�


536/0 953/1- 663/1- 671/1- 953/1 Þ� º~âþ

957/2 967/2 448/2 650/3 863/2 Þ»ý~âþ

7310/0 3010/0 7310/0 2310/0 6710/0 ¤~�Úê

4520/0 2120/0 3820/0 1620/0 0620/0 ¤~�Þ�±

�~ôë9-  ��°�ì}±ø�ÿ �ì�°ÿ °ô�	È {Ïýýò Â±ü� ì�ðýñä 	±�ÿ °¶õ	�
 MG

ìÇ�èÏú º~û

°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

SP-SM
SP-SC

SP GP-GM
GP-GC

GP ��°�ì}± �ì�°ÿ

6510/0 7610/0 4220/0 8120/0 ìý�ðú

5510/0 1710/0 4220/0 3220/0 ìý�ðãýò

4710/0 1410/0 9220/0 2320/0 ðí�)ì~(

90200/0 45100/0 57000/0 99100/0 �ð¥±�Ù ìÏý�°

2600/0 4400/0 0300/0 1700/0 Â±ü��|{Óýý±�


582/0- 056/0- 591/0- 426/0- Þ� º~âþ

923/1- 419/0- 266/1 665/0 Þ»ý~âþ

3210/0 1410/0 9020/0 7710/0 ¤~�Úê

5810/0 5810/0 9320/0 3420/0 ¤~�Þ�±

Kivi Bray Lan and Carlson Meyer et al ��°�ì}± �ì�°ÿ

9910/0 3520/0 8320/0 4120/0 ìý�ðú

5910/0 9420/0 4320/0 8020/0 ìý�ðãýò

4810/0 5420/0 1420/0 8020/0 ðí�)ì~(

13100/0 24100/0 96100/0 96100/0 �ð¥±�Ù ìÏý�°

9300/0 6400/0 1500/0 0500/0 Â±ü��|{Óýý±�


785/0 977/0 140/1 833/1 Þ� º~âþ

-846/0 222/0 253/0 976/0 Þ»ý~âþ

4810/0 4320/0 0220/0 7910/0 ¤~�Úê

3220/0 0820/0 1720/0 7420/0 ¤~�Þ�±

�~ôë6-  ��°�ì}±ø�ÿ �ì�°ÿ °�	Çú �¶}±üßé± )3291 relkcirtS(| 	±�ÿ
°¶õ	�
 üßñõ�̈� ìÇ�èÏú º~û

�~ôë7-  ��°�ì}±ø�ÿ �ì�°ÿ °ô�	È {Ïýýò Â±ü� ì�ðýñä  	±�ÿ °¶õ	�
WG|
ìÇ�èÏú º~û



°Â�üþ� {Ûõÿ� Úñ~ø�°ÿ:	±�ô°¬ Â±ü� ì�ðýñä °¶õ	�
 °ô¬̈�ðú|ø�ÿ �¶}�ó âé·}�ó ¬° Æ�Ûú|	ñ~ÿ ì}¥~ ̈�á

º~û …¶•.

|‹† ›íÐ|‹ñ~ÿ {õÂý¥†– ÖõÝ€ ìÛ†¬ü± ¤~…Úê€ ìý†ðãýò ô ¤~…Þ±̃

Â±ü�|ì†ðýñä ‹±…ÿ Þéýú °¶õ‹†– ‹± …¶†¹ ÆŒÛú|‹ñ~ÿ |ì}¥~ |̈†á

�ý»ñù†¬ â±¬ü~ )›~ôë31(.

44--  ðð}}ýýœœúú||ââýý±±ÿÿ  ||

‹±…ÿ ‹±„ô°¬ Â±ü�|ì†ðýñä °¶õ‹†– CS-PS ,CG-PG MS-PS

,PS ,MG-PG ,PG…¶}×†¬û …² °…‹Çú …¶}±üßé± )relkcirtS(|

�ý»ñù†¬ ìþ|ºõ¬. …² °…‹Çú Þýõÿ )iviK(| ‹±…ÿ ì¥†¶Œú Â±ü� ì†ðýñä

°¶õ‹†– MS ,WS , MG-WG ,WG| …¶}×†¬û ìþ|ºõ¬. °…‹Çú èò

ô Þ†°è·õó )noslraC & naL(| ðý³ ‹±…ÿ {Ïýýò Â±ü�|ì†ðýñä

¨†á|ø†ÿ MS-WS| ìñ†¶�|{± ìþ|‹†º~. ‹±°¶þ º†̈À|ø†ÿ „ì†°ÿ€

…¶}×†¬û …² °…‹Çú ìýý± ô øíß†°…ó )9002 reiletniuQ & reyeM(| °…

‹±…ÿ {Ïýýò Â±ü� ì†ðýñä øý¢|Þ~…ï …² °¶õ‹†– ð»†ó ðíþ|¬ø~.  |

ð}†ü� ‹ú|¬¶•|„ì~û ¬° …üò {¥ÛýÜ ‹† {õ¾ýú|ø†ÿ …¶}†ð~…°¬ ¾ñÏ• „Ž

ô „‹×† ›ù• …¶}×†¬û …² °ô…‹È ì©}éØ ‹±…ÿ {Ïýýò Â±ü� ì†ðýñä

ìÇ†‹Û• ¬…°¬€ …ì† ¬° …üò ð»±üú ðõÑ ̈†á {õ¾ý×þ …¶• ô °ôºþ °…

‹±…ÿ ÆŒÛú|‹ñ~ÿ ô ü† …ð~…²û|âý±ÿ �ý»ñù†¬ ðß±¬û …¶•. è̄… ‹±…ÿ {Ïýýò

Â±ü� ²‹±ÿ °¶õ‹†– üà ìñÇÛú€ …‹}~… „ó °… ¬…ðú ‹ñ~ÿ Þ±¬û ô ¶�̧

…² ìÛ†¬ü± �ý»ñù†¬ÿ ¬° …üò ìÛ†èú€ Â±ü� ì†ðýñä ‹±„ô°¬ â±¬¬.

ìì±±……››ÐÐ  ||

�¶}�ð~�°¬ ¾ñÏ� �� ô �	×�.�0931.| °…øñí†ÿ {Ïýýò ²‹±ÿ øý~°ôèýßþ °ô¬̈†ðú|ø†.

ð»±üú ºí†°û 133 - …èØ€ ìÏ†ôð• ‹±ð†ìú|°ü³ÿ ô ðË†°– °…øŒ±¬ÿ °ý̧̂|›íùõ°€

¬Ö}± ðË†ï Öñþ …›±…üþ€ 29 ¾×¥ú.

�ì�ìþ� ¹.�.� |9731.…ð}Û†ë °¶õŽ . {±›íúô {¿ñýØ€ …ð}»†°…– ›ù†¬ ¬…ð»ã†øþ

²ìýò|ºñ�¶þ ́�õ{ßñýà ¶�ë01 )3931( ºí�°û 2801

¤~�Þ�± ìý�ðãýò ¤~�Úê ��°�ì}± �ì�°ÿ

0/0248 0/0223 0/0177 GP

0/0239 0/0224 0/0209 GP - GM

0/0239 0/0224 0/0209 GP-GC

0/0185 0/0171 0/0141 SP

0/0185 0/0155 0/0123 SP - SM

0/0185 0/0155 0/0123 SP-SC

0/0223 0/0195 0/0184 GW

0/0222 0/0202 0/0192 GW - GM

0/0222 0/0202 0/0192 GW - GC

0/0254 0/0205 0/0137 GM 

0/0179 0/01640 0/0128 SW

0/0174 0/0151 0/0119 SM 

0/0244 0/0205 0/0198 SW - SM

0/0244 0/0205 0/0198 SW - SC

�~ôë31-  ìÛ�¬ü± �ý»ñù�¬ÿ Â±�ü�|ì�ðýñä °¶õ	�
 	± �¶�¹ ¶ý·}î
Æ�Ûú|	ñ~ÿ ì}¥~

Kivi Bray Lan & Carlson Meyer et al. ��°�ì}± �ì�°ÿ

89410/0 6810/0 93810/0 1810/0 ìý�ðú

1510/0 |4910/0 5810/0 6810/0 ìý�ðãýò

6310/0 9310/0 5910/0 9310/0 ðí�)ì~(

77100/0 47200/0 89100/0 82200/0 �ð¥±�Ù ìÏý�°

5500/0 7800/0 3600/0 4700/0 Â±ü�|{Óýý±�


582/0- 924/0- 321/1- 654/0- Þ� º~âþ

340/1- 559/0- 666/3 836/0- Þ»ý~âþ

9110/0 9310/0 911/1 9310/0 ¤~�Úê

4710/0 6220/0 3510/0 3120/0 ¤~�Þ�±

�~ôë11-  ��°�ì}±ø�ÿ �ì�°ÿ °ô�	È {Ïýýò Â±ü� ì�ðýñä  	±�ÿ °¶õ	�
 MS|
ìÇ�èÏú º~û

Kivi Bray Lan & Carlson Meyer et al. ��°�ì}± �ì�°ÿ

26610/0 9910/0 3120/0 8020/0 ìý�ðú

56610/0 6910/0 5020/0 7120/0 ìý�ðãýò

8310/0 1510/0 8910/0 2810/0 ðí�)ì~(

52200/0 81400/0 27100/0 9100/0 �ð¥±�Ù ìÏý�°

4700/0 4310/0 6400/0 5400/0 Â±ü�|{Óýý±�


849/0 490/1 209/0 325/0- Þ� º~âþ

162/2 342/2 956/0 021/2- Þ»ý~âþ

8310/0 1510/0 8910/0 2810/0 ¤~�Úê

2120/0 5820/0 4420/0 7220/0 ¤~�Þ�±

�~ôë21-  ��°�ì}±ø�ÿ �ì�°ÿ °ô�	È {Ïýýò Â±ü� ì�ðýñä  	±�ÿ °¶õ	�

MS-WS| ìÇ�èÏú º~û

Kivi Bray Lan & Carlson Meyer et al. ��°�ì}± �ì�°ÿ

30610/0 7020/0 2910/0 3810/0 ìý�ðú
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