
õ∂±flƒ¡fl¡ÔÚ

ŒÚÓ¬±øÊ√ ¸≈ˆ¬±¯∏ ˜≈q¡ ø¬ıù´ø¬ı√…±˘À˚˛¬ı˛ ¶ß±Ó¬fl¡ Œ|øÌ¬ı˛ Ê√Ú… Œ˚ ¬Û±Í¬√flË¡˜ õ∂¬ıøÓ«¬Ó¬ ˝√√À˚˛ÀÂ√,
Ó¬±¬ı˛ ˘é¬Ìœ˚˛ ∆¬ıø˙©Ü… ˝√√í˘ õ∂øÓ¬øÈ¬ ø˙é¬±Ô«œÀfl¡ Ó¬“√±¬ı˛ ¬ÛÂµ˜Ó¬ Œfl¡±ÀÚ± ø¬ı¯∏À˚˛ ¸±•ú±øÚfl¡
(Honours) d¬À¬ı˛ ø˙é¬±¢∂˝√√ÀÌ¬ı˛ ¸≈À˚±· fl¡À¬ı˛ Œ√›˚˛±º ¤Àé¬ÀS ¬ı…øq¡·Ó¬ˆ¬±À¬ı Ó¬“√±À√¬ı˛
¢∂˝√√Ìé¬˜Ó¬± ’±À· ŒÔÀfl¡˝◊√√ ’Ú≈˜±Ú fl¡À¬ı˛ Ú± øÚÀ˚˛ øÚ˚˛Ó¬ ˜”˘…±˚˛ÀÚ¬ı˛ ˜Ò… ø√À˚˛ Œ¸È¬± øàÔ¬ı˛
fl¡¬ı˛± ◊̋√√ ≈̊øq¡ ≈̊q¡º Œ¸ ◊̋√√ ’Ú≈̊ ± ˛̊œ ¤fl¡±øÒfl¡ ø¬ı ∏̄À ˛̊ ¸±•ú±øÚfl¡ ˜±ÀÚ¬ı˛ ¬Û±Í¬-Î¬◊¬Ûfl¡¬ı˛Ì ¬ı˛ø‰¬Ó¬ √̋√À ˛̊ÀÂ√
› ˝√√À26√ñ ˚±¬ı˛ ˜”˘ fl¡±Í¬±À˜± øàÔ¬ı˛œfl‘¡Ó¬ ˝√√À˚˛ÀÂ√ ¤fl¡øÈ¬ ¸≈ø‰¬øz¬Ó¬ ¬Û±Í¬√flË¡À˜¬ı˛ øˆ¬øM√√ÀÓ¬º Œfl¡f
› ¬ı˛±ÀÊ√…¬ı˛ ’¢∂·Ì… ø¬ıù´ø¬ı√…±˘˚˛ ¸˜”À˝√√¬ı˛ ¬Û±Í¬√flË¡˜ ’Ú≈¸¬ı˛Ì fl¡À¬ı˛ Ó¬±¬ı˛ ’±√˙« Î¬◊¬Ûfl¡¬ı˛Ì·≈ø˘¬ı˛
¸˜i§À˚˛ ¬ı˛ø‰¬Ó¬ ˝√√À˚˛ÀÂ√ ¤˝◊√√ ¬Û±Í¬√flË¡˜º Œ¸˝◊√√¸Àe· ˚≈q¡ ˝√√À˚˛ÀÂ√ ’ÀÒ…Ó¬¬ı… ø¬ı¯∏À˚˛ ÚÓ≈¬Ú Ó¬Ô…,
˜ÚÚ › ø¬ıÀù≠¯∏ÀÌ¬ı˛ ¸˜±À¬ı˙º

”√¬ı˛-¸=±¬ı˛œ ø˙é¬±√±ÀÚ¬ı˛ ¶§œfl‘¡Ó¬ ¬ÛXøÓ¬ ’Ú≈¸¬ı˛Ì fl¡À¬ı˛˝◊√√ ¤˝◊√√¸¬ı ¬Û±Í¬-Î¬◊¬Ûfl¡¬ı˛Ì Œ˘‡±¬ı˛
fl¡±Ê√ ‰¬˘ÀÂ√º ø¬ıøˆ¬iß ø¬ı ∏̄À ˛̊¬ı˛ ’øˆ¬: ¬ÛøG¬Ó¬˜G¬˘œ¬ı˛ ¸± √̋√±˚… ¤-fl¡±ÀÊ√ ’¬Ûø¬ı˛̋ √√± «̊ ¤¬ı— “̊√±À√¬ı˛
øÚ¬ı˛˘¸ ¬Ûø¬ı˛|À˜ Œ˘‡±, ¸•Û±√Ú± Ó¬Ô± ø¬ıÚ…±¸fl¡˜« ¸≈¸•Ûiß ˝√√À26√ Ó¬“√±¬ı˛± ¸fl¡À˘˝◊√√ ÒÚ…¬ı±À√¬ı˛
¬Û±Sº ’±¸À˘, ¤“√¬ı˛± ¸fl¡À˘˝◊√√ ’˘Àé¬… ŒÔÀfl¡ ”√¬ı˛¸=±¬ı˛œ ø˙é¬±√±ÀÚ¬ı˛ fl¡±˚«√flË¡À˜ ’—˙
øÚÀ26√Ú  , ˚‡Ú˝◊√√ Œfl¡±Ú ø˙é¬±Ô«œ› ¤˝◊√√ ¬Û±Í¬…¬ıd≈¬øÚ‰¬À˚˛¬ı˛ ¸±˝√√±˚… ŒÚÀ¬ıÚ, Ó¬‡Ú˝◊√√ øÓ¬øÚ fl¡±˚«Ó¬
¤fl¡±øÒfl¡ ø˙é¬fl¡˜G¬˘œ¬ı˛ ¬ÛÀ¬ı˛±é¬ ’Ò…±¬ÛÚ±¬ı˛ Ó¬±¬ı» ¸≈ø¬ıÒ± Œ¬ÛÀ˚˛ ˚±À26√Úº

¤ ◊̋√√̧ ¬ı ¬Û±Í¬-Î¬◊¬Ûfl¡¬ı˛ÀÌ¬ı˛ ‰¬‰«¬± › ’Ú≈̇ œ˘ÀÚ ˚Ó¬È¬± ˜ÀÚ±øÚÀ¬ı˙ fl¡¬ı˛À¬ıÚ Œfl¡±Ú› ø˙é¬±Ô«œ,
ø¬ı ∏̄À ˛̊¬ı˛ ·ˆ¬œÀ¬ı˛ ˚±› ˛̊± Ó¬“√±¬ı˛ ¬ÛÀé¬ Ó¬Ó¬ ◊̋√√ ¸˝√√Ê√ ˝√√À¬ıº ø¬ı ∏̄̊ ˛¬ıd≈¬ ˚±ÀÓ¬ øÚÀÊ√¬ı˛ Œ‰¬©Ü± ˛̊ ’øÒ·Ó¬
˝√√˚˛, ¬Û±Í¬-Î¬◊¬Ûfl¡¬ı˛ÀÌ¬ı˛ ˆ¬±¯∏± › Î¬◊¬ÛàÔ±¬ÛÚ± Ó¬±¬ı˛ Î¬◊¬ÛÀ˚±·œ fl¡¬ı˛±¬ı˛ ø√Àfl¡ ¸¬ı«d¬À¬ı˛ ÚÊ√¬ı˛ ¬ı˛±‡±
˝√√À˚˛ÀÂ√º ¤¬ı˛¬Û¬ı˛ Œ˚‡±ÀÚ ˚Ó¬È≈¬fl≈¡ ’¶Û©ÜÓ¬± Œ√‡± Œ√À¬ı, ø¬ıù´ø¬ı√…±˘À˚˛¬ı˛ ø¬ıøˆ¬iß ¬Û±Í¬Àfl¡Àf
øÚ˚≈q¡ ø˙é¬±-¸˝√√±˚˛fl¡·ÀÌ¬ı˛ ¬Û¬ı˛±˜À˙« Ó¬±¬ı˛ øÚ¬ı˛¸Ú ’¬ı˙…˝◊√√ ˝√√íÀÓ¬ ¬Û±¬ı˛À¬ıº Ó¬±¬ı˛ ›¬Û¬ı˛ õ∂øÓ¬
¬Û˚«±À˚˛¬ı˛ Œ˙À¯∏ õ∂√M√√ ’Ú≈˙œ˘Úœ › ¬’øÓ¬ø¬ı˛q¡ :±Ú ’Ê«√ÀÚ¬ı˛ Ê√Ú… ¢∂&Ô-øÚÀ«√˙ ø˙é¬±Ô«œ¬ı˛
¢∂˝√√Ìé¬˜Ó¬± › ø‰¬z¬±˙œ˘Ó¬± ¬ı‘øX¬ı˛ ¸˝√√±˚˛fl¡ ˝√√À¬ıº

¤˝◊√√ ’øˆ¬Ú¬ı ’±À˚˛±Ê√ÀÚ¬ı˛ Œ¬ı˙øfl¡Â≈√ õ∂˚˛±¸˝◊√√ ¤‡Ú› ¬Û¬ı˛œé¬±˜”˘fl¡ñ’ÀÚfl¡ Œé¬ÀS
¤Àfl¡¬ı±À¬ı˛ õ∂Ô˜ ¬Û√Àé¬¬Ûº ¶§ˆ¬±¬ıÓ¬˝◊√√ S≈øÈ¬-ø¬ı‰≈¬…øÓ¬ øfl¡Â≈√ øfl¡Â≈√ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛, ˚± ’¬ı˙…˝◊√√
¸—À˙±ÒÚ › ¬Ûø¬ı˛̃ ±Ê«√Ú±¬ı˛ ’À¬Ûé¬± ¬ı˛±À‡º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ’±˙± fl¡¬ı˛± ˚± ˛̊, ¬ı…±¬Ûfl¡Ó¬¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛
˜Ò… ø√À˚˛ ¬Û±Í¬-Î¬◊¬Ûfl¡¬ı˛Ì·≈ø˘ ¸¬ı«S ¸˜±‘√Ó¬ ˝√√À¬ıº

xôƒy˛õÜ˛ Sí˛.V ÷û˛ ¢AÜ˛Ó˚ §Ó˚Ü˛yÓ˚

Î¬◊¬Û±‰¬± «̊
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¬Ûø¬ı˛ø‰¬øÓ¬
ø¬ı ∏̄̊ ˛ : õ∂±Ìœø¬ı√…±  ¸±•ú±øÚfl¡ ô¶¬ı˛

¬Û±Í¬√flË¡˜ : ¬Û˚«±˚˛ : EZO 01 : 1 & 2

 Û˚«±˚˛
1  ¬ı˛‰¬Ú±   ¸•Û±√Ú±

¤fl¡fl¡ 1 Î¬. õ∂¬ı±˘ Œ√ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 2 Î¬. õ∂¬ı±˘ Œ√ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 3 Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5∏ Î¬. ¸≈øÊ√Ó¬ fl≈¡˜±¬ı˛ √±˙·≈5

¤fl¡fl¡ 4 Î¬. ˙≈√w¬fl≈¡˜±¬ı˛ ˜≈À‡±¬Û±Ò…±˚˛ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 5 Î¬. ¬Û±Ô«õ∂øÓ¬˜ ø¬ıù´±¸ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 6 Î¬. ¬ı≈XÀ√¬ı ˜±iß± Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 7 Î¬. ˙≈√w¬fl≈¡˜±¬ı˛ ˜≈À‡±¬Û±Ò…±˚˛ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 8 Î¬. ¬Û±Ô«õ∂øÓ¬˜ ø¬ıù´±¸ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

Û˚«±˚˛
2  ¬ı˛‰¬Ú±   ¸•Û±√Ú±

¤fl¡fl¡ 9 Î¬. ¬Û±Ô«õ∂øÓ¬˜ ø¬ıù´±¸ Î¬. ¬ı≈XÀ√¬ı ˜±iß±

¤fl¡fl¡ 10 Î¬. ¸≈øÊ√Ó¬ fl≈¡˜±¬ı˛ √±˙·≈5 Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 11 Î¬. ¸≈øÊ√Ó¬ fl≈¡˜±¬ı˛ √±˙·≈5 Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 12 Î¬. ¬ı˛”À¬Ûµ≈ ¬ı˛±˚˛ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 13 Î¬. ¬ı˛”À¬Ûµƒ≈ ¬ı˛±˚˛ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

¤fl¡fl¡ 14 Î¬. fl¡˜˘ fl≈¡˜±¬ı˛ ¬ıÀµ…±¬Û±Ò…±˚˛ Î¬. ø¬ıù´¬ÛøÓ¬ √±˙·≈5

≤ÃK˛y˛õö

~•z ˛õyë˛ §ÇÜ˛°ˆÏöÓ˚ §ü%òÎ˚ fl∫c ˆöï˛y!ç §%û˛y£Ï ü%=˛ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ myÓ˚y §ÇÓ˚!«˛ï˛– !ÓŸª!Óòƒy°Î˚
Ü˛ï,≈̨ ˛õ Ï̂«˛Ó˚ !°!áï˛ xö%ü!ï˛ åÈyí ¸̨y ~Ó˚ ˆÜ˛yö xÇ Ï̂¢Ó˚ ˛õ%öü%≈oî Óy ˆÜ˛yöû˛y Ï̂Ó í z̨Âô,!ï˛ §¡õ)î≈ !ö!£ÏÂô–

ˆüy•ö Ü%˛üyÓ˚ ã˛ˆÏRy˛õyôƒyÎ˚

!öÓrôÜ˛



ŒÚÓ¬±øÊ√ ¸≈ˆ¬±¯∏ ˜≈q¡ ø¬ıù´ø¬ı√…±˘˚˛

E.Z.O – 01

õ∂±Ìœ ∆¬ıø‰¬S…– 1

[’fl¡Î«¬±È¬±]
[¶ß±Ó¬fl¡ ¬Û±Í¬√flË¡˜]

 ˛õÎ≈yÎ˚
1

’fl¡Î«¬±È¬±ñ1

¤fl¡fl¡ 1 q õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM√√ › Ó¬±¬ı˛ ø¬ıøˆ¬ißÓ¬± 7–29

¤fl¡fl¡ 2 q ¬õ∂±ÌœÀ√¬ı˛ õ∂øÓ¬¸˜Ó¬±, ’±fl¡±¬ı˛ ¤¬ı— Ê√œ¬ıÚÒ±¬ı˛Ì ¬ÛXøÓ¬ 30–57

¤fl¡fl¡ 3 q Œõ∂±ÀÈ¬±ÀÊ√±˚˛± 58–101

¤fl¡fl¡ 4 q ¬Û¬ı« ¬Ûø¬ı˛ÀÙ¬¬ı˛± ¬ı± øÂ√^±˘ õ∂±Ìœ ¶Û? 102–123

¤fl¡fl¡ 5 q øÚÎ¬±ø¬ı˛˚˛± 124–149

¤fl¡fl¡ 6 q ‰¬…±õI◊± fl‘¡ø˜ ¬ı± õ≠±øÈ¬À˝√√˘ø˜ÚøÔ¸ 150–198

¤fl¡fl¡ 7 q ø¸Î¬◊ÀÎ¬±ø¸À˘±˜ ¬ı± Â√Ω Œ√˝√√·˝3√√¬ı˛˚≈q¡ õ∂±Ìœfl≈¡˘ 199–212

¤fl¡fl¡ 8 q Œ˜±˘±¶®± 213–246



˛õÎ≈yÎ̊

2

’fl¡Î«¬±È¬±ñ2

¤fl¡fl¡ 9 q ’…±ÀÚø˘Î¬± ¬ı± ’e·≈¬ı˛œ˜±˘ õ∂±Ìœ 249–280

¤fl¡fl¡ 10 q ’…±ÀÔË«±À¬Û±Î¬± (Arthropoda) ¬ı± ¸ø&Ò¬Û√ 281–355

õ∂±Ìœñ Î¬◊¬ÛÀ|øÌ (Subclass) ¬Û˚«z¬ ¸˜fl¡±˘œÚ ’…±ÀÔË«±À¬Û±Î¬¸ƒÀ√¬ı˛

Œ|øÌø¬ıÚ…±¸º ¬ı‘ø(fl¡ ¬ı± fl¡“√±fl¡Î¬ˇ±ø¬ıÂ√± (Scorpion) › ·˘√± / ¬ı±·√±

ø‰¬—øÎ¬ˇ¬ı˛ (Prawn) fl¡˜«øˆ¬øM√√fl¡ ’e·¸—àÔ±Ú

¤fl¡fl¡ 11 q ’…±ÀÔË«±À¬Û±Î¬± ¬ı± ¸ø&Ò¬Û√ õ∂±Ìœñ 356–389

¬ı·«Ò±¬Û (Order) ¬Û˚«z¬ ˝◊√√ÚƒÀ¸flƒ¡È¬± Œ|øÌ¬ı˛ Œ|øÌø¬ıÚ…±¸

¤ø¬Û¸ Œ˜Ã˜±øÂ√¬ı˛ fl¡˜«øˆ¬øM√√fl¡ ’e·¸—àÔ±Ú › ¸±˜±øÊ√fl¡ ’±‰¬¬ı˛Ì

¤fl¡fl¡ 12 q ¬¬ıË±À˚˛±ÀÊ√±˚˛± 390–406

¤fl¡fl¡ 13 q ¤fl¡±˝◊√√ÀÚ±Î¬±˜«¸ƒ 407–439

¤fl¡fl¡ 14 q Œ˝√√ø˜fl¡Î«¬±È¬± – Œ|øÌø¬ıÚ…±¸, ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ˙±¬ı˛œø¬ı˛fl¡ 440–460

·Í¬ÚÓ¬La, ¸±‘√˙… ¤¬ı— ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú
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¤fl¬fl¬ 1 qqqqq √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM › Ó¬±¬ı˛ ø¬ıøˆ¬ißÓ¬±
·Í¬Ú

1.1 √õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

1.2 √õ∂±ÀÌ¬ı˛ ¶§¬ı˛”¬Û

Êœ¬ıÀÚ¬ı˛ ∆¬ıø˙©Ü…

√ õ∂±ÀÌ¬ı˛ ’±Ò±¬ı˛ - √õ∂±Ìœ ¬ı± ¸Êœ¬ı ¬ıd≈¬

¸˜±Ê › ¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛ ˜ÀÒ… ¸±‘˙…

ÊœÀ¬ı¬ı˛ ¸≈—¸—·øÍ¬Ó¬ ¸—·Í¬Ú

1.3 Œfl¬±¯∏-√õ∂±ÀÌ¬ı˛ ¤fl¬fl¬ › Ó¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸—·Í¬Ú

1.4 ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¸•§ÀKÒ ø¬ıøˆ¬iß ˜Ó¬¬ı±

ø¬ıÀ˙¯∏ ¸‘ÊÚ

¶§Ó¬–ÊÚÚ

˜˝±√õ∂˘˚˛ ŒÔÀfl¬ √õ∂±ÀÌ¬ı˛ ¸‘ø©Ü

’Ú… ¢∂˝ ŒÔÀfl¬ ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±ÀÌ¬ı˛ ¸=±¬ı˛

√ õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM

ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œÀ¬ı˛ Î¬◊»¬ÛøM

ø¬ıøˆ¬iß ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¸‘ø©Ü

ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ ŒÔÀfl¬ ëë¸—·øÍ¬Ó¬ Œfl¬±¯∏íí ¬ı±

’±ø √õ∂±Ìœ¬ı˛ ¸‘ø©Ü

1.5 Êœ¬ıÀÚ¬ı˛ ø¬ıøˆ¬ißÓ¬±

ø¬ıøˆ¬ißÓ¬±¬ı˛ ˜±ÀÁ¬ ‹fl¬…

‹fl¬… øÚÒ«±¬ı˛Ì ˝˚˛ øfl¬ˆ¬±À¬ı

ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ √õ∂±Ìœ Œ·±á¬œ

1.6 ¸±¬ı˛±—˙

1.7 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1.8 Î¬◊M¬ı˛̃ ±˘±
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1.1 √õ∂d¬±¬ıÚ±

ë√õ∂±Ìí-¤fl¬È¬± ŒÂ√±A fl¬Ô±, øfl¬ôL≈√ Ó¬±¬ı˛ ¬ı…±ø5 ¬ı˝≈”¬ı˛º √õ∂±Ì ’±ÀÂ√ ¬ıÀ˘ ’±˜¬ı˛± Êœø¬ıÓ¬ ’±¬ı˛ Ó¬± Ú± Ô±fl¬À˘

’±˜¬ı˛± ˜‘Ó¬ ˝À˚˛ ˚±˝◊º ¤˝◊ ˜˝±ø¬ıÀù´¬ı˛ Ú±Ú± ¬ı˛fl¬˜ ¸‘ø©Ü¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ √õ∂Ò±Ú ¸‘ø©Ü ˝˘ √õ∂±Ì ¬ı± Êœ¬ıÚº

˜±Ú≈¯∏ ¬ı˝≈øÚ ŒÔÀfl¬˝◊ Œˆ¬À¬ıÀÂ√ Œ˚ ¤˝◊ ¬Û‘øÔ¬ıœÀÓ¬ fl¬‡Ú, Œfl¬±Ô±˚˛ ¤¬ı— øfl¬ˆ¬±À¬ı √õ∂±Ì ¸‘ø©Ü ˝˘º ¤˝◊

¬Û‘øÔ¬ıœÀÓ¬ Œ˚ ’¸—‡… √õ∂fl¬±À¬ı˛¬ı˛ Î¬◊øæ › √õ∂±Ìœ ¬ı˛À˚˛ÀÂ√ Ó¬±¬ı˛±˝◊ ¬ı± ˝˘ øfl¬ˆ¬±À¬ı Ó¬±› ø‰¬ôL√±˙œ˘ ˜±Ú≈¯∏Àfl¬

¬ı˝≈øÚ ÒÀ¬ı˛ ˆ¬±ø¬ıÀ˚˛ Ó≈¬À˘ÀÂ√º ø¬ı:±ÀÚ¬ı˛ ’ÀÚfl¬ ’¢∂·øÓ¬ ˝À˚˛ÀÂ√ øfl¬ôL≈√ Ó¬ ¸ÀM3› ø¬ı:±Úœ¬ı˛± ’±Ê ’¬ıøÒ

¬Û¬ı˛œé¬±·±À¬ı˛ √õ∂±Ì ¬ı± Êœ¬ıÚ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛Ú øÚº ˜±Ú≈¯∏ Ó¬±¬ı˛ Î¬◊ißÓ¬ √õ∂˚≈øq¡ › :±ÀÚ¬ı˛ ˜±Ò…À˜ ¤˝◊

˜˝±ø¬ıÀù´¬ı˛ ’Ú… Œfl¬±Ô±› √õ∂±Ìœ ’±ÀÂ√ øfl¬Ú± Ó¬± ¸KÒ±Ú fl¬¬ı˛ÀÂ√º øfl¬ôL≈√ ’±Ê ’¬ıøÒ ¬Û‘øÔ¬ıœ Â√±Î¬ˇ± ’Ú…

Œfl¬±Ô±› √õ∂±ÀÌ¬ı˛ ’ød¬Q Ê±Ú± ˚±˚˛øÚº ¬ıÓ«¬˜±Ú ¸˜À˚˛ ’±˜¬ı˛± ¤˝◊È≈¬fl≈¬ Ê±øÚ Œ˚, √õ∂±Ì ’±¬ı˛ ÚÓ≈¬Ú fl¬À¬ı˛

¸‘ø©Ü ˝˚˛ Ú± ˙≈Ò≈˜±S ¤fl¬ ¸Êœ¬ı ¬ıd≈¬ ŒÔÀfl¬ ’Ú… ¸Êœ¬ı ¬ıd≈¬ÀÓ¬ √õ∂¬ı±ø˝Ó¬ ˝˚˛ ˜±Sº

√õ∂±Ì ¸‘ø©Ü ˝À˚˛øÂ√˘ Œ¸˝◊ Œfl¬±Ú ¸≈”¬ı˛ ’Ó¬œÀÓ¬ Ó¬±¬ı˛ ˝ø¸ Œ¬ÛÀÓ¬ Œ·À˘ ¸y√√¬ıÓ¬˝◊ øfl¬Â√≈È¬± ’øÚ(˚˛Ó¬±

› ’Ú≈˜±Ú øÚˆ«¬¬ı˛ ˝ÀÓ¬ ˝˚˛, ˚ø› ø¬ıøˆ¬iß ¸˜À˚˛ ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß √õ∂±ÀôL√¬ı˛ ø¬ı:±Úœ¬ı˛± ¬Û¬ı˛œé¬±-øÚ¬ı˛œé¬±¬ı˛

˜±Ò…À˜ Œ‰¬©Ü± fl¬À¬ı˛ÀÂ√Ú √õ∂±Ì ¸‘ø©Ü ¸•§ÀKÒ ø¬ı:±Ú¸•úÓ¬ Ò±¬ı˛Ú± Œ¬ı±¬ı˛º ¤˝◊ ¬ı…±¬Û±À¬ı˛ ø¬ı:±Úœ¬ı˛± ¸¬ı±˝◊

¤fl¬˜Ó¬ Œ¬Û±¯∏Ì fl¬À¬ı˛Ú Ú± Ó¬¬ı≈› ¤˝◊ ’Ò…±À˚˛ Œ¸˝◊ ÊøÈ¬˘ ¸‘ø©Ü ¸•§ÀKÒ øfl¬Â√≈ Ò±¬ı˛Ú± øÀÓ¬ Œ‰¬©Ü± fl¬¬ı˛À¬ı±º

Î¬◊ÀV˙… –

¤˝◊ ¤fl¬fl¬øÈ¬ ¬ÛÎ¬ˇ±¬ı˛ ¬ÛÀ¬ı˛ ’±¬ÛøÚ

l ¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛ ’ôL√øÚ«ø˝Ó¬ ∆¬ıø˙©Ü… øfl¬ Ó¬± øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂±ÀÌ¬ı˛ ¶§¬ı˛”¬Û øfl¬ Œ¸ ¸•ÛÀfl«¬ ¬ı…±‡…± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¸•§ÀKÒ ø¬ıøˆ¬iß ˜Ó¬¬ı±·≈ø˘ Î¬◊¬ÛàÔ±¬ÛÚ± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ.

l ø¬ıøˆ¬iß ˜Ó¬¬ı±·≈ø˘¬ı˛ Œ˚Ãøq¡fl¬Ó¬± ø¬ı‰¬±¬ı˛ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ø¬ıÀ˙¯∏ fl¬À¬ı˛ √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM ¸•§ÀKÒ Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM¬ı˛ ¸¬ÛÀé¬ ø¬ıøˆ¬iß ¬Û¬ı˛œé¬± › øÚ¬ı˛œé¬± ø¬ı¯∏À˚˛ ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬≈¬¬Û±¬ı˛À¬ıÚº

l √õ∂±Ì ¸‘ø©Ü ˝›˚˛±¬ı˛ ¬ÛÀ¬ı˛ Ó¬±¬ı˛ ∆¬ıø‰¬S… ¬ı± ∆Ê¬ı ’øˆ¬¬ı…øq¡ ¸•ÛÀfl«¬ ¬ı≈øÁ¬À˚˛ øÀÓ¬ ¬Û±¬ı˛À¬ıÚº
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1.2 √õ∂±ÀÌ¬ı˛ ¶§¬ı˛”¬Û

’±¬ÛÚ±¬ı˛± √õ∂ÀÓ¬…Àfl¬˝◊ √õ∂±ÌœÀ¬ı˛ ¸±ÀÔ ¬Ûø¬ı˛ø‰¬Ó¬º ˚±À¬ı˛ √õ∂±Ì ’±ÀÂ√ Ó¬±À¬ı˛Àfl¬ ’±˜¬ı˛± √õ∂±Ìœ ¬ıø˘º

Ó¬À¬ı ¸±Ò±¬ı˛Ì ˆ¬±À¬ı ’±˜¬ı˛± √õ∂±Ìœ Ó¬±À¬ı˛Àfl¬˝◊ ¬ıø˘ ˚±¬ı˛± ¤fl¬àÔ±Ú ŒÔÀfl¬ ’Ú… àÔ±ÀÚ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛ ¤¬ı— ˚±À¬ı˛ ŒÀ˝ ¸¬ı≈Ê fl¬Ì± [Œflv¬±À¬ı˛±øÙ¬˘] ŒÚ˝◊º ˚±À¬ı˛ ŒÀ˝ ¸¬ı≈Ê fl¬Ì± Ô±Àfl¬, ¸”À˚«¬ı˛ ’±À˘±¬ı˛

¸±˝±À˚… øÚÀÊ¬ı˛ ‡±… √õ∂d≈¬Ó¬ fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛ Ó¬±À¬ı˛Àfl¬ ’±˜¬ı˛± Î¬◊øæ ¬ıø˘º ¤fl¬È¬± fl¬Ô± øfl¬ôL≈√ ˜ÀÚ

¬ı˛±‡ÀÓ¬ ˝À¬ı Œ˚ Î¬◊øæÀ¬ı˛› √õ∂±Ì ’±ÀÂ√º √õ∂±Ì Ô±fl¬± ¸ÀM3› ’±˜¬ı˛± Î¬◊øæ√À¬ı˛ √õ∂±Ìœ ¬ıø˘ Ú± Ó¬±¬ı˛ fl¬±¬ı˛Ì

˝˘ ¤˝◊ ≈ÀÈ¬± Êœ¬ı Œ·±á¬œÀfl¬ ’±˘±± fl¬À¬ı˛ Œ¬ı±Á¬±ÀÚ±¬ı˛ ÊÚ…º Ó¬±˝◊ ’±˜¬ı˛±  Î¬◊øæ › √õ∂±ÌœÀfl¬ ¤fl¬¸Àe·

’±˜¬ı˛± ¬ıø˘ ¸Êœ¬ı ¬ıd≈¬º Œ˚ ∆¬ıø˙©Ü… Ô±fl¬À˘ ¬ÛÀ¬ı˛ ’±˜¬ı˛± Ó¬±À¬ı˛ ¸Êœ¬ı ¬ıø˘ Œ¸ ∆¬ıø˙©Ü…Àfl¬˝◊ ’±˜¬ı˛±

¬ıø˘ Êœ¬ıÚ ¬ı± √õ∂±Ìº

’±˜¬ı˛± Ê±øÚ Œ˚ ¬Û±Ô«Àfl¬ ’±|˚˛ fl¬À¬ı˛ Ô±Àfl¬ ˙øq¡º ¬Û±Ô« › ˙øq¡ ¬¬Û¬ı˛¶Û¬ı˛ ·ˆ¬œ¬ı˛ ¸•Ûfl¬«˚≈q¡º

ŒÓ¬˜øÚ √õ∂±Ìœ › √õ∂±Ì ’Ô¬ı± ¸Êœ¬ı ¬ıd≈¬ › Êœ¬ıÚ ’Ó¬…ôL√ øÚ¬ıœÎ¬ˇ ¸•Ûfl«¬˚≈q¡º √õ∂±ÀÌ¬ı˛ ’ød¬Q √õ∂±Ìœ

Â√±Î¬ˇ± ¸y√√¬ı Ú˚˛º Ó¬±˝À˘ ¬ı…±¬Û±¬ı˛È¬± ¤˝◊ “±Î¬ˇ±À˘± Œ˚-√õ∂±Ìœ ˝˘ ’±Ò±¬ı˛ ’±¬ı˛ √õ∂±Ì ˝˘ ¸±˜Ô«º

1.2.1 Êœ¬ıÀÚ¬ı˛ ∆¬ıø˙©Ü…

Œfl¬±Ú ¸Êœ¬ı ¬ıd≈¬Àfl¬ ’±˜¬ı˛± øÚÊ«œ¬ı ¬ıd≈¬ ŒÔÀfl¬ ’±˘±± fl¬À¬ı˛ ¬¬ı≈Á¬ÀÓ¬ ¬Û±ø¬ı˛ Ó¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ∆¬ıø˙À©Ü…¬ı˛

ÊÚ…º ¤˝◊ ¸¬ı ∆¬ıø˙À©Ü…¬ı˛ ¸˜i§˚˛-¤¬ı˛ Ù¬˘ ˝˘ ¸Êœ¬ıÓ¬± ¬˚± ’±˜¬ı˛± ’Ú≈ˆ¬¬ı fl¬ø¬ı˛ √õ∂±ÀÌ¬ı˛ ¶ÛµÚ ø˝¸±À¬ıº

¸Êœ¬ı ¬ıd≈¬¬ı˛ fl¬À˚˛fl¬øÈ¬ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü… ˝˘ -

(a) øÚø«©Ü ’±fl¬±¬ı˛ › ’±˚˛Ó¬Ú -

(b) Î¬◊ÀMÊÚ±-’Ô«±» ¬ı±˝◊À¬ı˛¬ı˛ ¬ı± Œˆ¬Ó¬À¬ı˛¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚È¬À˘ Êœ¬ıÀ˝ Î¬◊ÀMøÊÓ¬ ˝˚˛ ¤¬ı—

’¬ıàÔ± ’Ú≈¸±À¬ı˛ ¸±Î¬ˇ± Œ˚˛º

(c) ‰¬˘Ú › ·˜Ú

(d) ¬ı‘øX

(e) ø¬ı¬Û±fl¬-’Ô«±» √õ∂ÀÓ¬…fl¬ ¸Êœ¬ı ŒÀ˝ √õ∂øÓ¬øÚ˚˛Ó¬ Ú±Ú± ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ‰¬À˘ ¤À¬ı˛Àfl¬ ¸±˜ø¢∂fl¬

ˆ¬±À¬ı ¬ı˘± ˝˘ ø¬ı¬Û±fl¬º

(f) ÊÚÚ-’Ô«±» øÚÀÊ¬ı˛ ’Ú≈¬ı˛”¬Û ∆¬ıø˙©Ü… ¸•Ûiß ’¬ÛÓ¬… Êœ¬ı ¸‘ø©Ü fl¬¬ı˛±º

(g) Ê¬ı˛± › ˜‘Ó≈¬… - ’Ô«±» ’¬ÛÓ¬… Êœ¬ı ¸‘ø©Ü ˝¬ı±¬ı˛ ¬ÛÀ¬ı˛ Ó¬±¬ı˛ ¤fl¬øÈ¬ øÚø«©Ü ¸˜˚˛ ¬Û˚«…ôL√ ¬ı‘øX

˝˚˛ Ó¬±¬ı˛¬Û¬ı˛ ¬Ûø¬ı˛ÌøÓ¬ √õ∂±5 ˝˚˛, fl¬˜«é¬Ó¬± fl¬À˜ ’±À¸, ¤Àfl¬ ¬¬ı˘± ˝˚˛ Ê¬ı˛±º Œ˙À¯∏ Êœ¬ıøÈ¬¬ı˛

¸˜±ø5 ‚ÀÈ¬ ˜‘Ó≈¬…ÀÓ¬º
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(h) ’øˆ¬À˚±ÊÚ é¬˜Ó¬±-√õ∂ÀÓ¬…fl¬ ÊœÀ¬ı¬ı˛ Ó¬±¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe·  øÚÀÊÀfl¬ ˜±øÚÀ˚˛ ŒÚ¬ı±¬ı˛ ¤fl¬ ’¬Û”¬ı«
é¬˜Ó¬± ’±ÀÂ√º Œ˚ ¸¬ı Êœ¬ı ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸±ÀÔ øÚÀÊÀ¬ı˛ ˜±øÚÀ˚˛ øÚÀÓ¬ ¬Û±À¬ı˛øÚ Ó¬±¬ı˛± Œ¬ı˙œ¬ı˛ˆ¬±·
’¬ı˘≈5 ˝À˚˛ Œ·ÀÂ√º

(i) ¬Ûø¬ı˛¬ı‘øM√√Ó¬± (Mutability) Ê√œ¬ıÀ√À˝√√ ∆¬ıø˙À©Ü…¬ı˛ Ò±¬ı˛fl¡ › ¬ı±˝√√fl¡ ˝√√˘ ëÊ√œÚí (gene) ¬ı± Œfl¡±À¯∏¬ı˛
Œ√flË¡±À˜±ÀÊ√±À˜¬ı˛ ˜ÀÒ… Ô±Àfl¡º ¤˝◊√√ Ê√œÀÚ¬ı˛ ˜ÀÒ… ˝√√Í¬±» Œ˚ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√˚˛ Ó¬±Àfl¡ ¬Ûø¬ı˛¬ı‘øM√√Ó¬± ¬ıÀ˘º
¤¬ı˛ Ù¬À˘˝◊√√ ÚÓ≈¬Ú ∆¬ıø˙À©Ü…¬ı˛ ’±ø¬ıˆ«¬±¬ı ‚ÀÈ¬ › √flË¡˜ø¬ı¬ıÓ«¬Ú ¸y¬¬ı ˝√√˚˛º

1.2.2 √õ∂±ÀÌ¬ı˛ ’±Ò±¬ı˛ - √õ∂±Ìœ ¬ı± ¸Êœ¬ı ¬ıd≈¬

Êœ¬ıÀÚ¬ı˛ ∆¬ıø˙©Ü… ¸•§ÀKÒ ¤fl¬È≈¬ ’±À· ’±¬ÛøÚ Ê±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Úº Ó¬±¬ı˛ ’±À· ¤È¬±› ŒÊÀÚÀÂ√Ú
Œ˚ Êœ¬ıÚ ¬ı± √õ∂±Ì ¸¬ı¸˜˚˛ Œfl¬±Ú Êœ¬ı ¬ı± √õ∂±Ìœ¬ı˛”¬Û ’±Ò±¬ı˛Àfl¬ ’±|˚˛ fl¬À¬ı˛ Ô±Àfl¬º ¤¬ı±¬ı˛ Œ‡± ˚±flƒ¬
Œ¸˝◊ ’±Ò±¬ı˛-¤¬ı˛ √õ∂fl‘¬øÓ¬ øfl¬¬ı˛fl¬˜º

Êœ¬ıÀÚ¬ı˛ Œ˚ ∆¬ıø˙©Ü…·≈À˘± ¬ı˘± ˝˘ Œ¸·≈À˘± øfl¬ôL≈√ ‡±¬ÛÂ√±Î¬ˇ± ˆ¬±À¬ı √õ∂fl¬±˙ ¬Û±˚˛ Ú±, Ó¬±¬ı˛± øfl¬ôL≈√  ¸≈¸—¬ıX
(organised) ¤¬ı— ’Ú…±Ú… ¬¬Û±ÀÔ«¬ı˛ ˜Ó¬ ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¬ Œ˜Ã˘ [Œ˚˜Ú- fl¬±¬ı«Ú, ˝±˝◊ÀE±ÀÊÚ, ’ø'ÀÊÚ,
Ú±˝◊À¬∏C±ÀÊÚ, Ù¬¸ÀÙ¬±¬ı˛±¸ √õ∂ˆ‘¬øÓ¬] øÀ˚˛˝◊ ·øÍ¬Ó¬º ’Ú…±Ú… √õ∂±Ì˝œÚ ¬Û±ÀÔ«¬ı˛ ¸±ÀÔ ¸Êœ¬ı ¬ıd≈¬¬ı˛ ¤fl¬È¬± ˜”˘
¬Û±Ô«fl¬… ˝˘ - ˙øq¡¬ı˛ ¬ı…¬ı˝±¬ı˛º ˙øq¡ Â√±Î¬ˇ± Œfl¬±Ú fl¬±Ê fl¬¬ı˛± ¸y√√¬ı Ú˚˛º øÚ√©x±Ì ¬ıd≈ ˙øq¡¬ı˛ ¬ı…¬ı˝±¬ı˛ øÚø«©Ü
Â√Àµ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Œfl¬±Ú ¸Êœ¬ı ¬ıd≈¬ ˚‡Ú ˙øq¡¬ı˛ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛ÀÓ¬ ’é¬˜ ˝˚˛ ¤¬ı— ˚±¬ı˛ Ù¬À˘ Êœ¬ıÀÚ¬ı˛
∆¬ıø˙©Ü…·≈À˘± √õ∂fl¬±˙ ¬Û±˚˛ Ú± Ó¬‡Ú Ó¬±Àfl¬ ’Ô«±» Œ¸˝◊ ’¬ıàÔ±Àfl¬ ’±˜¬ı˛± ¬ıø˘ - ˜‘Ó≈¬…º Ó¬±˝À˘ ¸Êœ¬ı ¬ıd≈¬Àfl¬
’±˜¬ı˛± ¤ˆ¬±À¬ı ¬ı…±‡…± fl¬¬ı˛ÀÓ¬ ¬Û±ø¬ı˛º ¸Êœ¬ı ¬ıd≈¬ ˝˘ øfl¬Â√≈ ÊøÈ¬˘ ¬ı˛±¸±˚˛øÚfl¬ ¬Û±ÀÔ«¬ı˛ ¸≈¸—·øÍ¬Ó¬ ¸—·Í¬Ú
¬˚± ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ ˙øq¡ ’±˝¬ı˛Ì fl¬À¬ı˛ øÚÀÊ¬ı˛ ∆Êø¬ıfl¬ fl¬±ÀÊ øÚø«©Ü Â√Àµ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛º

√õ∂±ÀÌ¬ı˛ ¶§¬ı˛”¬Û ¬ı≈Á¬ÀÓ¬ Œ·À˘ ëëÊøÈ¬˘ ¬ı˛±¸±˚˛øÚfl¬ ¬Û±ÀÔ«¬ı˛ ¸≈¸—·øÍ¬Ó¬íí - ¤˝◊ ¬ı…±¬Û±¬ı˛È¬± ¬ı≈Á¬ÀÓ¬ ˝À¬ıº
’±˜±À¬ı˛ ¸˜±Ê ŒÔÀfl¬ ¤fl¬È≈¬ -Î¬◊±˝¬ı˛Ì øÀ˘ ’±¬ÛÚ±À¬ı˛ fl¬±ÀÂ√ ø¬ı¯∏˚˛È¬± ¶Û©Ü ˝À¬ıº ’±˜±À¬ı˛ ¸˜±Ê
’ÀÚfl¬ ¬ı…øq¡ øÀ˚˛ ·øÍ¬Ó¬º ¬ı…øq¡À¬ı˛ ’±¬ı±¬ı˛ ’±˘±± ’±˘±± ¸±˜±øÊfl¬ fl¬Ó«¬¬ı… ¬Û±˘Ú fl¬¬ı˛ÀÓ¬ ˝À˚˛º Œ˚˜Ú
- Œfl¬Î¬◊¬ı± fl‘¬ø¯∏fl¬±ÀÊ ˚≈q¡, ‰¬±¯∏-’±¬ı± fl¬À¬ı˛ Ù¬¸˘ Î¬◊»¬Û±Ú fl¬¬ı˛±˝◊ Ó¬±À¬ı˛ √õ∂Ò±Ú fl¬±Êº ’±¬ı±¬ı˛ Œfl¬Î¬◊¬ı±
¬ı˛±Êø˜¶aœ, ‚¬ı˛±˜œ, fl¬˘≈, ŒÊÀ˘, fl¬˜«fl¬±¬ı˛, fl≈¬y√√fl¬±¬ı˛, ¶§Ì«fl¬±¬ı˛, Î¬±fl¬-ø¬Û˚˛Ú, ¬Û≈ø˘˙, ∆¸Ú… ˝◊Ó¬…±øº ¤˝◊ ¸¬ı
ø¬ıøˆ¬iß  Œ¬Û˙±¬ı˛ ˜±Ú≈À¯∏¬ı˛± ø¬ıøˆ¬iß ¬ı˛fl¬˜ ¸±˜±øÊfl¬ fl¬±ÀÊ ¬ı…d¬º ’±˜±À¬ı˛ ¸˜±ÀÊ ¤˝◊ ¬ı˛fl¬˜ Ú±Ú± Œ¬Û˙±¬ı˛
Œ˘±Àfl¬À¬ı˛ √õ∂À˚˛±ÊÚ, fl¬±¬ı˛Ì Œfl¬±Ú ¤fl¬ÊÚ ¬ı…øq¡¬ı˛ ¬ÛÀé¬ ¸˜d¬¬ı˛fl¬˜ √õ∂À˚˛±ÊÚœ˚˛ ¬Û±Ô« ¸—¢∂˝ fl¬¬ı˛± ¸y√√¬ı
Ú˚˛º ’¸≈àÔ ˝À˘ ø‰¬øfl¬»¸±¬ı˛ ÊÚ… ’±˜¬ı˛± ø‰¬øfl¬»¸Àfl¬¬ı˛ fl¬±ÀÂ√ ˚±˝◊º ŒÀ˙¬ı˛ Œˆ¬Ó¬À¬ı˛¬ı˛ ˙±øôL√ ¬ıÊ±˚˛ ¬ı˛±‡±¬ı˛
ÊÚ… ¬ı˛À˚˛ÀÂ√ ¬’±¬ı˛é¬± ¬ı±ø˝Úœ ’Ô«±» ¬Û≈ø˘˙º ’±¬ı±¬ı˛ ŒÀ˙¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ ˙S≈À¬ı˛ ˝±Ó¬ ŒÔÀfl¬ Œ˙Àfl¬ ¬ı˛é¬±

fl¬¬ı˛±¬ı˛ ÊÚ…  ’±ÀÂ√ ∆¸Ú…¬ı±ø˝Úœº ¤˝◊ ¬ı˛fl¬˜ ’±¬ı˛› ’ÀÚfl¬ Œ¬Û˙±˚˛ øÚ˚≈q¡ Œ˘±Àfl¬À¬ı˛ ¸≈á≈¬ˆ¬±À¬ı fl¬±ÀÊ¬ı˛

Ù¬À˘ ’±˜±À¬ı˛ ¸˜±Ê ‰¬˘ÀÂ√ øÍ¬fl¬ˆ¬±À¬ıº ¤˝◊ ø¬ıøˆ¬iß Œ¬Û˙±¬ı˛ Œ˘±Àfl¬À¬ı˛ fl¬±ÀÊ¬ı˛ ˜ÀÒ… ¤fl¬È¬± ¸˜i§˚˛

¬ı˛fl¬±¬ı˛º ¤˝◊ ¸˜i§˚˛  ¤¬ı— øÚ˚˛LaÌ-¤¬ı˛ fl¬±Ê √õ∂Ò±ÚÓ¬– fl¬À¬ı˛ Ô±Àfl¬Ú ’±˜±À¬ı˛ ¸¬ı˛fl¬±¬ı˛ (Government)º
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1.2.3 ¸˜±Ê › ¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛ ˜ÀÒ… ¸±‘˙…

¤Ó¬é¬Ì ’±¬ÛøÚ ¤fl¬øÈ¬ ¸≈¸—¬ıX ¸˜±Ê ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛ Ó¬± Ê±ÚÀ˘Úº ¤˝◊ Œ˚ ø¬ıøˆ¬iß Œ¬Û˙±¬ı˛

Œ˘±Àfl¬¬ı˛± ¸ø•úø˘Ó¬ˆ¬±À¬ı ·Í¬Ú fl¬À¬ı˛ÀÂ√ ’±˜±À¬ı˛ ¸˜±Ê Ó¬±¬ı˛ ¤fl¬øÈ¬ ’Ú≈¬ı˛”¬Û ø‰¬S ’±˜¬ı˛± Œ‡ÀÓ¬ ¬Û±˝◊

¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛ ˜ÀÒ…º ’±˜±À¬ı˛ ¸˜±ÀÊ¬ı˛ ¤fl¬fl¬ Œ˚˜Ú ¤fl¡Ê√Ú ¬ı…øq¡, ŒÓ¬˜øÚ ¤fl¬øÈ¬ ¬ı˝≈Àfl¬±¯∏œ √õ∂±Ìœ¬ı˛

¤fl¬fl¬ ˝˘ ¤fl¬ ¤fl¬øÈ¬ ¸Êœ¬ı Œfl¬±¯∏º ¸˜±ÀÊ fl¬À˚˛fl¬ÊÚ ¤fl¬˝◊ Œ¬Û˙±¬ı˛ ¬ı…øq¡ ø˜À˘ Œ˚˜Ú ¤fl¬øÈ¬ Œ·±á¬œ

∆Ó¬¬ı˛œ ˝˚˛ [Œ˚˜Ú Ò¬ı˛± ˚±fl¬ fl¬À˚˛fl¬ÊÚ ¬Û≈ø˘˙ ˚±¬ı˛± ¬ı˛±d¬±˚˛ ˚±Ú ‰¬˘±‰¬˘ øÚ˚˛LaÌ fl¬À¬ı˛Ú Ó¬±¬ı˛± ¸¬ı˝◊ ø˜À˘

¤fl¬øÈ¬ Œ·±á¬œ] ŒÓ¬˜øÚ ¤fl¬øÈ¬ ŒÀ˝¬ı˛ ’ÀÚfl¬ ¤fl¬˝◊ ¬ı˛fl¬˜ Œfl¬±¯∏ ø˜À˘ ∆Ó¬¬ı˛œ ˝˚˛ fl¬˘± (Tissue)º ¤˝◊

¬ı˛fl¬˜ fl¬À˚˛fl¬øÈ¬ Œ·±á¬œ ø˜À˘ ’±¬ı˛› ¬ı‘˝» Œ·±á¬œ ¬ı± ø¬ıˆ¬±· Ô±Àfl¬ [Œ˚˜Ú ˚±Ú ‰¬˘±‰¬˘ øÚ˚˛LaÌ fl¬±ÀÊ¬ı˛

¸Àe· ˚≈q¡ ¬Û≈ø˘˙ fl¬˜«œ¬ı˛± ¸fl¬À˘ ø˜À˘ ·Í¬Ú fl¬À¬ı˛ ˚±Ú ‰¬˘±‰¬˘ øÚ˚˛LaÌ ø¬ıˆ¬±· (Traffic Department)

Œ¸˝◊¬ı˛fl¬˜ ŒÀ˝¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß fl¬˘± Œfl¬±¯∏ ¤fl¬S ˝À˚˛ ∆Ó¬¬ı˛œ fl¬À¬ı˛ Œ˝˚La (Organ)º ¸˜±ÀÊ Œ˚˜Ú

’ÀÚfl¬·≈À˘± ø¬ıˆ¬±À·¬ı˛ ¸˜ø©Ü ˝˘ ¤fl¬øÈ¬ 5¬ı˛ [Œ˚˜Ú- ˚±Ú ‰¬˘±‰¬˘ øÚ˚˛LaÌ ø¬ıˆ¬±·, Œ‰¬±¬ı˛-·≈G¬± ˜Ú

ø¬ıˆ¬±·, ·±Î¬ˇœ ø¬ıˆ¬±·, ±e·± ˜Ú ø¬ıˆ¬±· √õ∂ˆ‘¬øÓ¬ ø˜À˘ ·øÍ¬Ó¬ ˝˚˛ ¬Û≈ø˘˙ 5¬ı˛ ¬ı± ¶§¬ı˛±©Üò 5¬ı˛ (Home

Ministry) º ŒÓ¬˜øÚ ŒÀ˝ ’ÀÚfl¬·≈À˘± Œ˝ ˚La ø˜À˘ ∆Ó¬¬ı˛œ ˝˚˛ ¤fl¬øÈ¬ Œ˝ Ó¬La (Body System)º

¸˜±ÀÊ ¤ ◊̋¬ı˛fl¬˜ ’ÀÚfl¬ 5¬ı˛ ø˜À˘ ·øÍ¬Ó¬ ˝ ˛̊ √õ∂˙±¸Ú ¬ı± ¸¬ı˛fl¬±¬ı˛ (Adminsitration or Government),

ŒÓ¬˜øÚ ’ÀÚfl¬ Œ˝ Ó¬La ø˜À˘ ·øÍ¬Ó¬ ˝˚˛ Œ˝º

Ó¬±˝À˘ ’±¬ÛøÚ Ê±ÚÀÓ¬ ¬Û±¬ı˛À˘Ú Œ˚ Œ˝ ·øÍ¬Ó¬ ˝˚˛ ¤fl¬±øÒfl¬ Œ˝ Ó¬La øÀ˚˛, Œ˝ Ó¬La ·øÍ¬Ó¬ ˝˚˛

¤fl¬±øÒfl¬ Œ˝ ˚La øÚÀ˚˛ Œ˝ ˚La ·øÍ¬Ó¬ ˝˚˛ ¤fl¬±øÒfl¬ fl¬˘± øÀ˚˛ ’±¬ı˛ fl¬˘± ·øÍ¬Ó¬ ˝˚˛ ¤fl¬±øÒfl¬ Œfl¬±¯∏

øÀ˚˛º Œfl¬±¯∏˝◊ ˝˘ ÊœÀ¬ı¬ı˛ ¤fl¬fl¬º ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬È¬± ¤fl¬È≈¬ ¬ı≈øÁ¬À˚˛ ¬ı˘À˘ ¬ı…±¬Û±¬ı˛È¬± “±Î¬ˇ±˚˛ ¤˝◊ ¬ı˛fl¬˜ñ

l ’ÀÚfl¬·≈À˘± Œ¬Û˙œ Œfl¬±¯∏ øÀ˚˛ ∆Ó¬¬ı˛œ ˝˚˛ Œ¬Û˙œ fl¬˘±º

l ’ÀÚfl¬¬ı˛fl¬˜ fl¬˘±, Œ˚˜Ú Œ¬Û˙œ fl¬˘±, ’±¬ı¬ı˛Ìœ fl¬˘±, é¬¬ı˛Ì fl¬˘± √õ∂ˆ‘¬øÓ¬, ø˜À˘ ·øÍ¬Ó¬ ˝˚˛

¬Û±fl¬àÔ˘œº ’Ô«±» ¤fl¬øÈ¬ Œ˝ ˚Laº

l ’ÀÚfl¬ ¬ı˛fl¬˜ Œ˝˚La ø˜À˘ ·øÍ¬Ó¬ ˝˚˛ Œ˝Ó¬Laº Œ˚˜Ú ˜≈‡, “±Ó¬, ¢∂±¸Ú±˘œ, ¬Û±fl¬àÔ˘œ, ’La,

˘±˘±¢∂øKÔ ˚fl‘¡Ó¬, ’¢ü…±˙˚˛ õ∂ˆ‘¬øÓ¬ ø˜À˘ ·øÍ¬Ó¬ ˝√√˚˛ ¬Ûø¬ı˛¬Û±fl¡ Ó¬Laº

l ¤fl¡±øÒfl¡ Ó¬La, Œ˚˜Ú ¬Ûø¬ı˛¬Û±fl¡ Ó¬La, ù´¸ÚÓ¬La, Qfl¡Ó¬La, ¸—¬ı˝√√Ú Ó¬La, Œ¬ı˛‰¬Ú Ó¬La, ¶ß±˚˛≈Ó¬La,

Ê√ÚÚÓ¬La õ∂ˆ‘¬øÓ¬ ø˜À˘ ·øÍ¬Ó¬ ˝√√˚˛ ¤fl¡øÈ¬ ¸•Û”Ì« õ∂±Ìœ Œ√˝√√º

¬ıÓ«¬˜±Ú ’±À˘±‰¬Ú±˚˛ ’±¬ÛøÚ ˚± Ê√±ÚÀÓ¬ ¬Û±¬ı˛À˘Ú Ó¬±¬ı˛ ŒÔÀfl¡ ’±¬ÛÚ±¬ı˛ Ò±¬ı˛Ì± ¤˝◊√√¬ı˛fl¡˜ ˝√√˘ Œ˚-

¤fl¡øÈ¬ ¸≈àÔ Œ√˝√√ ˜±ÀÚ Ó¬±¬ı˛ Œ√À˝√√¬ı˛ ¸¬ı Œ√˝√√Ó¬La·≈À˘± øÍ¬fl¡˜Ó¬ fl¡±Ê√ fl¡¬ı˛ÀÂ√º Œ√˝√√ÓLa øÍ¬fl¡ ˜Ó¬ fl¡±Ê√

fl¡¬ı˛À¬ı ˚‡Ú Œ√˝√√˚La·≈À˘± øÍ¬fl¡ ˜Ó¬ fl¡±Ê√ fl¡¬ı˛À¬ıº Œ√˝√√˚La øÍ¬fl¡ Ó¬‡Ú˝◊√√ Ô±fl¡À¬ı ˚‡Ú fl¡˘± ¤¬ı—

fl¡˘±Àfl¡±¯∏·≈À˘± ¸øÍ¬fl¡ˆ¬±À¬ı fl¡±Ê√ fl¡¬ı˛À¬ıº
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1.2.4 Ê√œÀ¬ı¬ı˛ ¸≈¸—˝√√Ó¬ ¸—·Í¬Ú

Ê√œÀ¬ı¬ı˛ ¸—·Í¬Ú ¸•§À&Ò Ò±¬ı˛Ì± ¤Ó¬é¬ÀÌ ’±¬ÛÚ±¬ı˛ fl¡±ÀÂ√ øÚ(˚˛ ¶Û©Ü ˝√√À˚˛ÀÂ√º ’Ô«±» Ê√œ¬ı ’¸—‡…
¸Ê√œ¬ı Œfl¡±¯∏ ø√À˚˛ ∆Ó¬¬ı˛œº ¤˝◊√√ ’·≈ÚƒøÓ¬ Œfl¡±¯∏ øfl¡z≈¬ ‡±˜À‡˚˛±˘œˆ¬±À¬ı fl¡±Ê√ fl¡À¬ı˛ Ú±º Œ√À˝√√¬ı˛ ¸˜d¬
Œfl¡±¯∏-fl¡˘±-˚La ˚ ’e·-ÓLa ¸¬ı±˝◊√√ øfl¡z≈¬ ¤fl¡øÈ¬ øÚø«√©Ü Â√Àµ fl¡±Ê√ fl¡À¬ı˛º ˚‡Ú Œ˚ fl¡±Ê√ fl¡¬ı˛± õ∂À˚˛±Ê√Ú
¤¬ı— ˚Ó¬È≈¬fl≈¡ fl¡±Ê√ fl¡¬ı˛± õ∂À˚˛±Ê√Ú Ó¬Ó¬È≈¬fl≈¡˝◊√√ fl¡±Ê√ fl¡À¬ı˛ Œ√À˝√√¬ı˛ Œfl¡±¯∏-fl¡˘±-’e· › ÓLaº ¸≈àÔ Œ√À˝√√
¤˝◊√√ fl¡±Ê√ Œ¬ı˙œ› ˝√√˚˛ Ú± ’±¬ı±¬ı˛ fl¡˜› ˝√√˚˛ Ú±º ¤˝◊√√ Œ˚ õ∂À˚˛±Ê√Úøˆ¬øM√√fl¡ fl¡±Ê√ fl¡¬ı˛±¬ı˛ Ò¬ı˛Ì Ó¬± øfl¡z≈¬
øÚ©xÌ Ê√·ÀÓ¬ ’±˜¬ı˛± Œ√‡ÀÓ¬ ¬Û±˝◊√√ Ú±º ¤˝◊√√ˆ¬±À¬ı fl¡±Ê√ fl¡¬ı˛±¬ı˛ Ù¬À˘ ’¬Û‰¬˚˛ õ∂±˚˛ ˝√√˚˛ Ú± ¬ı˘À˘˝◊√√ ‰¬À˘º
¤˝◊√√ ∆¬ıø˙À©Ü…¬ı˛ ˜ÀÒ…˝◊√√ ˘≈øfl¡À˚˛ ’±ÀÂ√ Ê√œ¬ıÀÚ¬ı˛ Ù¬â≈Ò±¬ı˛± ’Ô«±» õ∂±ÀÌ¬ı˛ õ∂fl¡±˙º

¤¬ı±¬ı˛ Ó¬±˝√√À˘ ¤˝◊√√ ∆¬ıø˙©Ü… ¤fl¡È≈¬ ¬ı≈øÁ¡À˚˛ ¬ı˘± ˚±flƒ¡º ’±ø˜ ˚‡Ú ø¬ı|±˜¬ı˛Ó¬ ’¬ıàÔ±˚˛ ’±øÂ√ Ó¬‡Ú
˝√√˚˛Ó¬ ’±˜±¬ı˛ ù´±¸ø√flË¡˚˛±¬ı˛ ·øÓ¬ õ∂øÓ¬ ø˜øÚÀÈ¬ ’±Í¬±À¬ı˛± ¬ı±¬ı˛ ’±¬ı˛ ˝‘√√ƒ√·øÓ¬ õ∂øÓ¬ ø˜øÚÀÈ¬ 72 ¬ı±¬ı˛º Ó¬±¬ı˛¬Û¬ı˛
’±ø˜ ¤fl¡È≈¬ ¬Ûø¬ı˛|˜ fl¡¬ı˛˘±˜ Ó¬‡Ú Œ√‡˘±˜ Œ˚ ’±˜±¬ı˛ ù´±¸ø√flË¡˚˛±¬ı˛ ·øÓ¬ ˝‘√√ƒ√·øÓ¬ ≈√ÀÈ¬±˝◊√√ ¬ı‘øX Œ¬ÛÀ˚˛ÀÂ√º
¤¬ı˛¬Û¬ı˛ ’±Àd¬ ’±Àd¬ ≈√ÀÈ¬±˝◊√√ ¶§±ˆ¬±ø¬ıfl¡ ’¬ıàÔ±˚˛ ‰¬À˘ ¤À˘±º ¤¬ı˛fl¡˜ Œfl¡Ú ˝√√˘∑ ¤¬ı˛ fl¡±¬ı˛Ì ˝√√˘ ø¬ı|±˜¬ı˛Ó¬
’¬ıàÔ±˚˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ˚Ó¬È≈¬fl≈¡ ’ø'√ÀÊ√Ú õ∂À˚˛±Ê√Ú Ó¬± ‹ 18 ¬ı±¬ı˛ ù´±¸ø√flË¡˚˛± › 72 ¬ı±¬ı˛ ˝‘√√ƒ√¶ÛµÚ õ∂øÓ¬
ø˜øÚÀÈ¬ ˝√√À˘˝◊√√ ø˜ÀÈ¬ ˚±ø26√˘º ¬Ûø¬ı˛|˜ fl¡¬ı˛±¬ı˛ Ù¬À˘ ’ø'√ÀÊ√Ú-¤¬ı˛ ‰¬±ø˝√√√± Œ¬ıÀÎ¬ˇ Œ·˘ ’±¬ı˛ Œ¸˝◊√√ ‰¬±ø˝√√√±
¬Û”¬ı˛Ì fl¡¬ı˛±¬ı˛ Ê√Ú… ‰¬±ø˝√√√±¬ı˛ ¸Àe· ¸˜Ó¬± Œ¬ı˛À‡ Œ¬ıÀÎ¬ˇ Œ·˘ ù´±¸ø√flË¡˚˛± › ˝‘√√ƒ√¶ÛµÚº ¬Ûø¬ı˛|˜ Œ˙¯∏ ˝√√¬ı±¬ı˛
¬ÛÀ¬ı˛ ’ø'√ÀÊ√Ú-¤¬ı˛ ‰¬±ø˝√√√± fl¡˜ÀÓ¬ Ô±fl¡˘, Ù¬À˘ ù´±¸ø√flË¡˚˛± › ˝‘√√√¶ÛµÚ-¤¬ı˛ ˝√√±¬ı˛› fl¡˜ÀÓ¬ Ô±fl¡˘º ’Ô«±»
˙¬ı˛œÀ¬ı˛¬ı˛ ø¬ıøˆ¬iß ’e· õ∂À˚˛±Ê√Ú˜Ó¬˝◊√√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ¤¬ı— ˚‡Ú ˚Ó¬È≈¬fl≈¡ √¬ı˛fl¡±¬ı˛ Ó¬‡Ú Ó¬Ó¬È≈¬fl≈¡˝◊√√ fl¡±Ê√ fl¡À¬ı˛º

¤¬ı˛ Ù¬À˘ ˙øq¡¬ı˛ ’¬Û‰¬˚˛ fl¡˜±ÀÚ± ˚±˚˛º

’Ú≈̇ œ˘Úœ-1

1. øÚ•ßø˘ø‡Ó¬ ¬ıq¡¬ı…·≈ø˘¬ı˛ ¸Ó¬… / ø˜Ô…± ˚±‰¬±˝◊√√ fl¡¬ı˛≈Úº

a) ¸Ê√œ¬ı ¬ıd≈¬¬ı˛ øÚø«√©Ü ’±fl¡±¬ı˛ › ’±˚˛Ó¬Ú Ô±Àfl¡ Ú±º

b) ’øˆ¬À˚±Ê√Ú é¬˜Ó¬± Ê√œ¬ıÀÚ¬ı˛ Ò˜«

c) õ∂±ÌœÀ√¬ı˛ ’¬ı˘≈ø5¬ı˛ ¤fl¡øÈ¬ õ∂Ò±Ú fl¡±¬ı˛Ì ˝√√˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe· ‡±¬Û ‡±›˚˛±ÀÓ¬ Ú± ¬Û±¬ı˛±º

d) ∆Ê√¬ı Ê√·» ˜”˘Ó¬– ø¸ø˘fl¡Ú øˆ¬øM√√fl¡º

2. ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¡¬ı˛≈Úº

a) Ê√œ¬ı Ê√·ÀÓ¬¬ı˛ ’Ó¬…±¬ı˙…fl¡ Œ˜Ã˘·≈À˘± ˝√√˘ ññññ, ˝√√±˝◊ÀE±ÀÊ√Ú, ññññ, Ú±˝◊√√À√√√∏C±ÀÊ√Ú

› ññññº

b) õ∂±Ìœ¬ı˛± ¸±Ò±¬ı˛ÌÓ¬– ˙øq¡ ¤¬ı— ¬Û√±ÀÔ«¬ı˛ ññññ fl¡À¬ı˛ Ú±º
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1.3 Œfl¬±¯∏ - √õ∂±ÀÌ¬ı˛ ¤fl¬fl¬ › Ó¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸—·Í¬Ú

’±À·¬ı˛ ’—À˙ ¬ı˘± ˝À˚˛ÀÂ√ √õ∂±ÀÌ¬ı˛ ¤fl¬fl¬ ˝˘ ¸Êœ¬ı Œfl¬±¯∏º ¤fl¬øÈ¬ ¸Êœ¬ı Œfl¬±À¯∏¬ı˛ ’ôL√·«Í¬Ú Ê±ÚÀ˘

¬ÛÀ¬ı˛ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM¬ı˛ Ò±¬ı˛± ¸•ÛÀfl«¬ Ò±¬ı˛Ì± ¤fl¬È≈¬ ¶Û©Ü ˝À¬ıº

¤fl¬øÈ¬ ¸Êœ¬ı Œfl¬±¯∏ ¸¬ı¸˜˚˛ ¬ı±˝◊À¬ı˛¬ı˛ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ øÚÀÊÀfl¬ ’±˘±± fl¬¬ı˛±¬ı˛ ÊÚ… ¤fl¬È¬± ¬Û±Ó¬˘±

’±¬ı¬ı˛Ìœ øÀ˚˛ ŒÏ¬Àfl¬ ¬ı˛±À‡º ¤˝◊ ¬ıø˝–’±¬ı¬ı˛Ìœ øfl¬ôL≈√ ˙≈Ò≈˜±S ˚±øLafl¬ˆ¬±À¬ı Œfl¬±¯∏àÔ ¬Û±Ô«·≈À˘±Àfl¬ ø‚À¬ı˛

¬ı˛±À‡ Ú± √õ∂À˚˛±ÊÚ˜Ó¬ ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¬ ¬Û±Ô«Àfl¬ Œˆ¬Ó¬À¬ı˛ ’±¸ÀÓ¬ Œ˚˛ ’±¬ı±¬ı˛ øfl¬Â√≈ ¬Û±Ô«Àfl¬ Œfl¬±À¯∏¬ı˛

Œˆ¬Ó¬¬ı˛ŒÔÀfl¬ ¬ı±˝◊À¬ı˛ ¬Û±Í¬±ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ’Ô«±» ¤˝◊ ¬ıø˝–’±¬ı¬ı˛Ìœ, ˚± øfl¬Ú± Œ√õ∂±øÈ¬Ú, Œ¶ß˝ Ê±Ó¬œ˚˛

¬Û±Ô« › øfl¬Â√≈ ˙fl«¬¬ı˛± Ê±Ó¬œ˚˛ ¬Û±Ô« øÀ˚˛ ∆Ó¬¬ı˛œ, Ó¬± Œfl¬±À¯∏¬ı˛ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ fl¬±ÀÊ ¸øflË¡˚˛ˆ¬±À¬ı ’—˙¢∂˝Ì

fl¬À¬ı˛º ¤˝◊ √õ∂fl¬±¬ı˛ ¬ıø˝–’±¬ı¬ı˛Ìœ øˆ¬iß Œfl¬±Ú Œfl¬±¯∏ ¸Êœ¬ı Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º

Œfl¬±À¯∏¬ı˛ ¬ıø˝–’±¬ı¬ı˛ÌœÀfl¬ Œfl¬±¯∏ ¬Û«±› ¬ı˘± ˝˚˛º ¤˝◊ Œfl¬±¯∏ ¬Û«± ø‚À¬ı˛ ¬ı˛±À‡ Œfl¬±À¯∏¬ı˛ Œ√õ∂±ÀÈ¬±õ≠±Ê˜Àfl¬º

¤˝◊ Œ√õ∂±ÀÈ¬±õ≠±Ê˜-¤¬ı˛ ˜ÀÒ… Ô±Àfl¬ ¸±Ò±¬ı˛ÌÓ¬– ¤fl¬È¬± Œfl¬f ˚± øÚÎ¬◊øflv¬˚˛±¸ ¤¬ı— ’¬ıø˙©Ü ’—˙

¸±˝◊ÀÈ¬±õ≠±Ê˜º øÚÎ¬◊øflv¬˚˛±¸ ˝˘ øÚÀ«˙±Ó¬±º øÚÎ¬◊øflv¬˚˛±À¸¬ı˛ ˜ÀÒ… Ô±Àfl¬ øÚÎ¬◊øflv¬˚˛ ’•° (Nucleie Acid),

Œ¸˝◊ øÚÎ¬◊øflv¬˚˛ ’À•°¬ı˛ ˜ÀÒ… ¸—Àfl¬Ó¬ ’±fl¬±À¬ı˛ øÚÀ«˙ ¬ı˛±‡± Ô±Àfl¬º ¤˝◊ øÚÎ¬◊øflv¬˚˛ ’•° ˙≈Ò≈˜±S Œ¸˝◊ Œfl¬±À¯∏¬ı˛

fl¬±ÀÊ¬ı˛ øÚÀ«˙ ¬ı˝Ú fl¬À¬ı˛ Ó¬±˝◊ Ú˚˛ Œ¸˝◊ ÊœÀ¬ı¬ı˛ ¸˜d¬ ∆¬ıø˙©Ü… ¸˝ Ó¬±¬ı˛ ’¬ÛÓ¬… Œfl¬±¯∏·≈À˘±¬ı˛ ˜ÀÒ…

¸=±ø¬ı˛Ó¬ ˝˚˛º ¤˝◊ ∆¬ıø˙À©Ü…¬ı˛ ¸=±¬ı˛Ì ˙≈Ò≈˜±S Œfl¬±¯∏ ŒÓ¬Àfl¬ Œfl¬±À¯∏ ‚ÀÈ¬ Ó¬±˝◊ Ú˚˛, ¤˝◊ ¸=±¬ı˛Ì ¤fl¬

√õ∂Êiú ŒÔÀfl¬ ’Ú… √õ∂ÊÀiú› ¸=±ø¬ı˛Ó¬ ˝˚˛º ¸Êœ¬ı ¬ıd≈¬¬ı˛ ¤ ¤fl¬ ·≈¬ı˛≈Q¬Û”Ì« ∆¬ıø˙©Ü…, ˚±¬ı˛ Œfl¬±Ú ¬ı˛fl¬˜

Ê≈øÎ¬ˇ øÚ©x±Ì Ê·ÀÓ¬ ¬Û±›˚˛± ˚±˚˛ Ú±º

Œfl¬±À¯∏¬ı˛ ¸±˝◊ÀÈ¬±õ≠±Ê˜Àfl¬ ¬ı˘± Œ˚ÀÓ¬ ¬Û±À¬ı˛ Œfl¬±À¯∏¬ı˛ fl¬±¬ı˛‡±Ú±º ¤‡±ÀÚ ’ÀÚfl¬ ¬ı˛fl¬˜ fl¬±Ê ˝˚˛, Ó¬±¬ı˛

˜ÀÒ… ø¬ıÀ˙¯∏ Î¬◊À~‡À˚±·… ˝˘ Œ√õ∂±øÈ¬Ú ¸—Àù≠¯∏º Œ√õ∂±øÈ¬Ú ˝˘ ¸Êœ¬ı ŒÀ˝¬ı˛ ¤fl¬øÈ¬ ’Ó¬…ôL√ √õ∂À˚˛±ÊÚœ˚˛

·Í¬Ú·Ó¬ › fl¬±˚«·Ó¬ Î¬◊¬Û±±Úº Œ√õ∂±øÈ¬Ú Â√±Î¬ˇ± √õ∂±ÀÌ¬ı˛ ’ød¬Q √õ∂±˚˛ ¬ˆ¬±¬ı±˝◊ ˚±˚˛ Ú±º ø¬ıøˆ¬iß fl¬±ÀÊ¬ı˛ ÊÚ…

Œ√õ∂±øÈ¬ÀÚ¬ı˛ ·Í¬Ú ø¬ıøˆ¬iß ¬ı˛fl¬˜º ¤˝◊ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Œ√õ∂±øÈ¬Ú ∆Ó¬¬ı˛œ fl¬¬ı˛±¬ı˛ ÊÚ… øÚÀ«˙ ¬ı˛±‡± Ô±Àfl¬ øÚÎ¬◊øflv¬˚˛±À¸¬ı˛

øÚÎ¬◊øflv¬˚˛ ’À•°¬ı˛ ˜ÀÒ…º ˚‡Ú Œ˚ Ò¬ı˛ÀÚ¬ı˛ Œ√õ∂±øÈ¬ÀÚ¬ı˛ √õ∂À˚˛±ÊÚ Œ¸˝◊ ˜Ó¬ øÚÀV« ˙ øÚÎ¬◊øflv¬˚˛±¸ ŒÔÀfl¬

¸±˝◊ÀÈ¬±õ≠±ÊÀ˜¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ¬ı˛±˝◊À¬ı±ÀÊ±˜ Ú±˜fl¬ ’e·±Ì≈ÀÓ¬ ’±À¸ ¤¬ı— Ó¬±¬ı˛¬Û¬ı˛ Œ¸‡±ÀÚ Œ√õ∂±øÈ¬ÀÚ¬ı˛

¸—Àù≠¯∏ ‚ÀÈ¬ ¤fl¬ ÊøÈ¬˘ ¬ÛXøÓ¬¬ı˛ ˜±Ò…À˜º

¤¬ı±¬ı˛ ’±¬ÛøÚ ¬ı≈Á¬ÀÓ¬ ¬Û±¬ı˛ÀÂ√Ú Œ˚ √õ∂±Ì ¸‘ø©Ü ¬ı˛˝¬À¸…¬ı˛ ˜ÀÒ… ’Ú…Ó¬˜ √õ∂Ò±Ú øÊ:±¸± ˝˘ øfl¬ˆ¬±À¬ı

¤˝◊ Œ√õ∂±øÈ¬Ú, øÚÎ¬◊øflv¬˚˛ ’•°, Œ¶ß˝ ¬Û±Ô« √õ∂ˆ‘¬øÓ¬ ÊøÈ¬˘ ’Ì≈·≈À˘± ¸‘ø©Ü ˝˘ ¤¬ı— ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ¤fl¬

¸•ÛÀfl«¬¬ı˛ ˜±Ò…À˜ ¸—˚≈q¡ ˝˘º ‹ øÊ:±¸±¬ı˛ Î¬◊M¬ı˛ ‡“≈ÊÀÓ¬ ˜±Ú≈¯∏ ¬ı˝≈ ˚≈· ˚≈· ÒÀ¬ı˛ Œˆ¬À¬ı ¤À¸ÀÂ√º
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¤˝◊ ˆ¬±¬ıÚ±¬ı˛ ’—˙œ±¬ı˛ ø˝¸±À¬ı Œ˚˜Ú ’±ÀÂ√Ú ø¬ı:±Úœ¬ı˛± ŒÓ¬˜øÚ ’±ÀÂ√Ú ø‰¬ôL√±ø¬ı, ±˙«øÚfl¬ ¤˜Úøfl¬ Ò˜«œ˚˛

ŒÚÓ¬±¬ı˛±º ¤‡Ú Ó¬±˝À˘ ’±˜¬ı˛± Œ¸˝◊ ø‰¬ôL√±¬ı˛±ø˙¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¬È≈¬ ’±À˘±fl¬¬Û±Ó¬ fl¬ø¬ı˛º

’Ú≈̇ œ˘Úœ-2

1. ¸øÍ¬fl¬ ˙søÈ¬ ÚœÀ‰¬¬ı˛ ŒÔÀfl¬ Œ¬ıÀÂ√ øÚÚ

(a) √õ∂±ÌœÀÀ˝¬ı˛ ¤fl¬fl¬ ˝˘ ññº

(b) ¸Êœ¬ı Œfl¬±À¯∏¬ı˛ Œfl¬f ˝˘ ññº

(c) Œ√õ∂±øÈ¬Ú ¸—Àù≠¯∏ ˝˚˛ ¸±˝◊ÀÈ¬±õ≠±ÊÀ˜¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ññ Ú±˜fl¬ Œfl¬±¯∏ ’e·±Ì≈ÀÓ¬º

(d) ¸Êœ¬ı Œfl¬±À¯∏¬ı˛ ¤fl¬øÈ¬ ’øÓ¬ ’±¬ıø˙…fl¬ Î¬◊¬Û±±Ú ˝˘ ññº

[¬ı˛±˝◊À¬ı±ÀÊ±˜, Œfl¬±¯∏ ¬Û«±, Œfl¬±¯∏, øÚÎ¬◊øflv¬˚˛±¸]

1.4 ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¸•§ÀKÒ ø¬ıøˆ¬iß ˜Ó¬¬ı±

¤Ó¬é¬Ì Œ˚ ’±À˘±‰¬Ú± ˝˘ Ó¬±ÀÓ¬ ’±¬ÛøÚ Ê±ÚÀÓ¬ ¬Û±¬ı˛À˘Ú Êœ¬ıÀÚ¬ı˛ ∆¬ıø˙©Ü… › ¶§¬ı˛”¬Û øfl¬º Êœ¬ıÀÚ¬ı˛

¬ı˛±¸±˚˛øÚfl¬ ¸—·Í¬Ú ¸•§ÀKÒ› ¤fl¬È≈¬ Ò±¬ı˛Ì± ˝À˚˛ÀÂ√º Œ˚ ¸fl¬˘ ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ øÀ˚˛ ¸Êœ¬ı ¬ıd≈¬ ¸—·øÍ¬Ó¬

˝˚˛ Ó¬± øfl¬ôL≈√ ’Ó¬…ôL√ ¸¬ı˛˘ √õ∂fl‘¬øÓ¬¬ı˛ ’Ì≈ ¬ı± ¸±Ò±¬ı˛Ì Œ˜Ã˘, Œ˚˜Ú - fl¬±¬ı«Ú, ˝±˝◊ÀE±ÀÊÚ, ’ø'ÀÊÚ,

Ú±˝◊À¬∏C±ÀÊÚ, Ù¬¸Ù¬¬ı˛±¸ √õ∂ˆ‘¬øÓ¬ øÀ˚˛˝◊ ∆Ó¬¬ı˛œº ¤‡Ú √õ∂ùü ˝˘ ’±˜±À¬ı˛ øÚ©x±Ì ¬Ûø¬ı˛À¬ıÀ˙› ¤˝◊ ¸fl¬˘

Œ˜Ã˘ ¬ı± ¸¬ı˛˘ ’Ì≈ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı˛À˚˛ÀÂ√ Ó¬Ô±ø¬Û ¤‡Ú ’±¬ı˛ [¸y√√¬ıÓ¬–] ÚÓ≈¬Ú fl¬À¬ı˛ √õ∂±Ì ¸‘ø©Ü ˝˚˛

Ú±º Ó¬±˝À˘ √õ∂ÔÀ˜ √õ∂±Ì ¸‘ø©Ü¬ ˝˘ øfl¬ˆ¬±À¬ı∑ ¤˝◊ √õ∂ùü ˚≈À· ˚≈À· ˜±Ú≈¯∏ Œˆ¬À¬ı ¤À¸ÀÂ√º Œ¸˝◊

ˆ¬±¬ıÚ±¬ı˛±ø˙·≈À˘±Àfl¬ fl¬À˚˛fl¬øÈ¬ ¬ˆ¬±À· ˆ¬±· fl¬À¬ı˛ ¤¬ı±¬ı˛ ’±À˘±‰¬Ú± fl¬¬ı˛± ˚±fl¬º

1.4.1 ø¬ıÀ˙¯∏-¸‘ÊÚ ˜Ó¬¬ı± (Theory of Special Creation)

¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß Ò˜«œ˚˛ ˜Ó¬±¬ı˘•§œ¬ı˛ ¸±Ò±¬ı˛Ì ø¬ıù´±¸ ˝˘ ¤˝◊ ¬Û‘øÔ¬ıœÀÓ¬ ø¬ıøˆ¬iß ¸Êœ¬ı ¬ıd≈¬ ¬ı˝≈ ¬ıÂ√¬ı˛

’±À· ¤fl¬ ‹˙ √õ∂Ó¬…±ÀÀ˙ ¸‘©Ü ˝À˚˛øÂ√˘º ¤˝◊ ¸fl¬˘ ¸Êœ¬ı ¬ıd≈¬¬ı˛ ¸‘ø©Üfl¬Ó«¬± ˝À˘Ú ÷ù´¬ı˛ ¤¬ı— Ó“¬±¬ı˛

˝◊2Â±ÀÓ¬˝◊ ¤˝◊ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Êœ¬ı ¸‘ø©Ü¬ ˝À˚˛ÀÂ√º ¤˝◊ Ò±¬ı˛Ì± ’Ú≈˚±˚˛œ ¤˝◊ ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±Ì √õ∂±˚˛ ˙ ˝±Ê±¬ı˛

¬ıÂ√¬ı˛ ’±À· ˝À˚˛øÂ√˘ ¤¬ı— Ó¬±¬ı˛¬Û¬ı˛ Œfl¬±Ú¬ı˛”¬Û ¬Ûø¬ı˛¬ıÓ«¬Ú Â√±Î¬ˇ±˝◊ ¬ıÓ«¬˜±Ú ’¬ıàÔ± √õ∂√±5 ˝À˚˛ÀÂ√º

¤˝◊ ˜Ó¬¬ı± √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¸•§ÀKÒ ¸øÍ¬fl¬ Ò±¬ı˛Ì± Œ¬Û±¯∏Ì fl¬À¬ı˛ Ú±º Êœ¬ı±ù¨ ŒÔÀfl¬ Ê±Ú± Œ·ÀÂ√ Œ˚

√õ∂±˚˛ øÓ¬ÚÀ˙± Œfl¬±øÈ¬ ¬ıÂ√À¬ı˛¬ı˛ ’±À·› ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±Ìœ øÂ√˘º ˙≈Ò≈ Ó¬±˝◊ Ú˚˛ ¤˜Ú ’ÀÚfl¬ √õ∂fl¬±¬ı˛ Êœ¬ı
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øÂ√˘ ˚±¬ı˛± ¬ıÓ«¬˜±ÀÚ Œ¬ı“À‰¬ ŒÚ˝◊ ’±¬ı±¬ı˛ ¬ıÓ«¬˜±ÀÚ¬ı˛ ÊœÀ¬ı¬ı˛ ¬Û”¬ı«¬Û≈¬ı˛≈¯∏¬ı˛± ’Ú…¬ı˛fl¬˜ øÂ√˘º ¸≈Ó¬¬ı˛±— ¤˝◊ ˜Ó¬¬ı±

¬ı±d¬¬ı Ó¬Ô…-øÚˆ«¬¬ı˛ Ú˚˛º

1.4.2 ¶§Ó¬–-ÊÚÚ ˜Ó¬¬ı± (Theory of Spontaneous Generation)

√õ∂±‰¬œÚ ¢∂œ¸ ŒÀ˙¬ı˛ ø‰¬ôL√±ø¬ı¬ı˛± ¤˝◊ ˜Ó¬¬ı±À¬ı˛ √õ∂¬ıq¡± øÂ√À˘Úº Ó¬±¬ı˛± ŒÀ‡øÂ√À˘Ú Œ˚, ˜±øÈ¬, fl¬±±,

¬Û‰¬± øÊøÚ¸, ’±¬ıÊ«Ú± √õ∂ˆ‘¬øÓ¬ àÔ±ÀÚ ’±¬ÛÚ± ’±¬ÛøÚ ø¬ıøˆ¬iß Œ¬Û±fl¬±-˜±fl¬Î¬ˇ ¤¬ı˛ Êiú ˝˚˛º Ó¬±˝◊ Ó¬±À¬ı˛

ø¬ıù´±¸ øÂ√˘ √õ∂±Ì ’±¬ÛÚ± ŒÔÀfl¬˝◊ ¸‘ø©Ü ˝˚˛º ±˙«øÚfl¬ › ø‰¬ôL√±ø¬ı ’…±ø¬ı˛ÀàÈ¬±È¬˘ (484 – 322 ‡Ëœ–

¬Û”¬ı«±s] ¤˝◊ Ò±¬ı˛Ì±˚˛ ø¬ıù´±¸œ øÂ√À˘Úº ˙≈Ò≈ fl¬œÈ¬-¬ÛÓ¬e· Ú˚˛ ¤˝◊ ¬ı˛fl¬˜ ˆ¬±À¬ı ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊ißÓ¬ Êœ¬ı,

Œ˚˜Ú ˜±Â√, ¬ı…±„ ¤˜Úøfl¬ ˝◊“≈¬ı˛, ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛ ¬ıÀ˘˝◊ Ó“¬±¬ı˛ ø¬ıù´±¸ øÂ√˘º ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ¬Û≈À¬ı˛± ¬˜Ò…˚≈·

ÒÀ¬ı˛ ¤˝◊ Ò±¬ı˛Ì± ˜±Ú≈À¯∏¬ı˛ ˜ÀÚ àÔ±Ú Œ¬ÛÀ˚˛ ¤À¸øÂ√˘º

¶§Ó¬–-ÊÚÚ ˜Ó¬¬ı±Àfl¬ √õ∂Ô˜ w¬±ôL√ √õ∂˜±Ì fl¬À¬ı˛Ú ¤fl¬ ˝◊Ó¬±˘œ Œ˙œ˚˛ ø‰¬øfl¬»¸fl¬ ÙË¬±ÚÀ¸¸ƒÀfl¬± Œ¬ı˛Î¬œ

(Francesco Redi) º ¸5˙ ˙Ó¬±sœ¬ı˛ Œ˙¯∏ ˆ¬±À· øÓ¬øÚ ¬Û¬ı˛œé¬±¬Z±¬ı˛± Œ‡±À˘Ú Œ˚ Œfl¬±Ú fl“¬±‰¬± ˜±—¸-

¬ı˛ Î¬◊¬Û¬ı˛ ˜±øÂ√ ¬ı¸ÀÓ¬ Ú± øÀ˘ Œ¸‡±ÀÚ fl¬œÈ¬ ’Ô«±» ˜…±·È¬ (Maggot ˝˘ ˜±øÂ√¬ı˛ Êœ¬ıÚ ‰¬ÀflË¡¬ı˛ ¤fl¬øÈ¬

’√õ∂±5¬ı˚˛¶® ˙±] ¸‘ø©Ü ˝˚˛ Ú±º ˜±øÂ√ ˜±—À¸¬ı˛ Î¬◊¬Û¬ı˛ ¬ıÀ¸ Ó¬±ÀÓ¬ øÎ¬˜ ¬Û±ÀÎ¬ˇ ’±¬ı˛ Ó¬± ŒÔÀfl¬˝◊ ›˝◊ fl¬œÀÈ¬¬ı˛

Êiú ˝˚˛º ø¬ı:±Úœ Œ¬ı˛Î¬œ¬ı˛ ¬Û¬ı˛œé¬±¬ı˛ ¬ÛÀ¬ı˛ 1677 ‡Ëœ©Ü±Às ’…±ôL√ ˆ¬…±Ú ø˘Î¬◊À˚˛Ú˝≈flƒ¬ (Anton van

Leeuwenhoek) ’Ì≈¬ıœé¬Ì ˚ÀLa¬ı˛ ¸±˝±À˚… ’øÓ¬ é≈¬^ Êœ¬ıÀ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ Œø‡À˚˛ øÀ˘Úº ¤˝◊ ‚È¬Ú±¬ı˛

¬ÛÀ¬ı˛ ¶§Ó¬–-ÊÚÚ √õ∂ø√flË¡˚˛±˚˛ ¸‘ø©Ü ˝˚˛ Ú± øfl¬ôL≈√ ’øÓ¬ é≈¬^, ’±Ì≈¬ıœé¬øÌfl¬ Êœ¬ı ¶§Ó¬–¶£”¬Ó«¬ ˆ¬±À¬ı ¸‘ø©Ü ˝ÀÓ¬

¬Û±À¬ı˛º

¤¬ı˛¬Û¬ı˛ ’©Ü±˙ ˙Ó¬±sœ¬ı˛ √õ∂Ô˜ˆ¬±À· ’±¬ı˛ ¤fl¬ ˝◊Ó¬±˘œ˚˛ ø¬ı:±Úœ ˘…±Ê±À¬ı˛± ¶Û±˘±ÚƒÊøÚ (Lazzaro

Spallanzani)  › ˝◊—À¬ı˛Ê ø¬ı:±Úœ ÊÚ øÚÎ¬˝±˜ (John Needham) ≈ÊÀÚ˝◊ √õ∂±˚˛ ¤fl¬˝◊ ¬ı˛fl¬˜¬ ¬Û¬ı˛œé¬±

fl¬¬ı˛À˘Ú øfl¬ôL≈√ ¬Ù¬˘ ˝˘ ≈¬ı˛fl¬˜º ≈ÊÀÚ˝◊ øfl¬ôL≈√ ∆Ê¬ı ¬Û±Ô«, Œ˚˜Ú ˜±—À¸¬ı˛ ŒÁ¬±˘, fl“¬±À‰¬¬ı˛ ¬Û±ÀS ˆ¬±˘

fl¬À¬ı˛ Ù≈¬øÈ¬À˚˛ ¬Û±ÀS¬ı˛ ˜≈‡¬ ˆ¬±˘ fl¬À¬ı˛ ¬ıKÒ fl¬À¬ı˛ ¬ı˛±‡À˘Úº øÚÎ¬ƒ˝±˜ ¬Û±ÀS¬ı˛ ˜≈fl¬ ¬ıKÒ ¬ı˛±‡À˘Ú fl¬fl«¬ øÀ˚˛º

Ó¬±¬ı˛¬Û¬ı˛ Œ¬ı˙ øfl¬Â√≈øÚ ¬Û¬ı˛ Œ‡À˘Ú Œ˚ ›˝◊ ŒÁ¬±À˘¬ı˛ ˜ÀÒ… ’±Ì≈¬ıœé¬øÌfl¬ Êœ¬ı ¸‘ø©Ü¬ ˝À˚˛ÀÂ√º ¤ ŒÔÀfl¬

øÓ¬øÚ ø¸X±ÀôL√ Œ¬Û“ÃÂ√±À˘Ú Œ˚ é≈¬^ ’±Ì≈¬ıœé¬øÌfl¬ Êœ¬ı ¶§Ó¬–¶£”¬Ó«¬ˆ¬±À¬ı˝◊ ¸‘ø©Ü ˝À˚˛ÀÂ√º ’¬Û¬ı˛øÀfl¬

¶Û±˘±ÚƒÊøÚ øfl¬Â√≈¬ ¬Û±ÀS¬ı˛ ˜≈‡¬ ·¬ı˛˜ fl¬À¬ı˛ fl“¬±‰¬ ·ø˘À˚˛ ¬ıKÒ fl¬À¬ı˛ øÀ˘Ú Ó¬±¬ı˛¬Û¬ı˛ ’±¬ı˛› ˆ¬±˘ fl¬À¬ı˛

Ù≈¬øÈ¬À˚˛ ’ÀÚfl¬øÚ ¬ÛÀ¬ı˛› Œ‡À˘Ú Œ˚ ›˝◊ ŒÁ¬±À˘¬ı˛ ˜ÀÒ… Œfl¬±Ú é≈¬^ Êœ¬ı ¸‘ø©Ü ˝˚˛øÚº ¤˝◊ ¬Û¬ı˛œé¬±

ŒÔÀfl¬ øÓ¬øÚ ø¸X±ôL√ øÚÀ˘Ú Œ˚ ’øÓ¬ é≈¬^ Êœ¬ı ¬ı±Ó¬±¸ ˜±¬ı˛Ù¬» ¬ı±ø˝Ó¬ ˝À˚˛ ∆Ê¬ı ¬Û±ÀÔ«¬ı˛ Î¬◊¬Û¬ı˛ ¬ÛÀÎ¬ˇ

Ó¬±¬ı˛ ¬ı—˙¬ı‘øX ‚ÀÈ¬, Ó¬±À¬ı˛ ¶§Ó¬–ÊÚÚ ˝˚˛ Ú±º

¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ’±¬ı˛› ’ÀÚfl¬ ø¬ı:±Úœ ¶Û±˘±ÚƒÊøÚ-¬ı˛ ˜Ó¬ ¬Û¬ı˛œé¬± fl¬À¬ı˛Ú øfl¬ôL≈√ Ó¬±¬ı˛± ’øÓ¬ é≈¬^ ÊœÀ¬ı¬ı˛
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Î¬◊¬ÛøàÔøÓ¬ ˘é¬… fl¬À¬ı˛Úº ¬Ù¬À˘ ¶§Ó¬–ÊÚÚ ˜Ó¬¬ı± øÈ¬Àfl¬ Ô±fl¬˘º ’±¸À˘ ¤˝◊ ¸¬ı ¬Û¬ı˛œé¬±˚˛ Êœ¬ı±Ì≈˜≈q¡fl¬¬ı˛Ì

(Sterilization) ¸øÍ¬fl¬ ˆ¬±À¬ı ˝˚˛øÚ ¬Ù¬À˘ ’øÓ¬ é≈¬^ÊœÀ¬ı¬ı˛ ¬ı—˙¬ı‘øX ‚ÀÈ¬ÀÂ√º

¶§Ó¬–-ÊÚÚ ˜Ó¬¬ı± ¸¬ı«À˙¯∏ Ò±!¬± Œ‡˘ ¬Ù¬¬ı˛±¸œ ø¬ıÊ.±Úœ ˘≈˝◊ ¬Û±d≈¬¬ı˛-¤¬ı˛ ·À¬ı¯∏Ì±˚˛º øÓ¬øÚ ¬ı˛±Ê˝“±À¸¬ı˛

˜Ó¬ ·˘± ø¬ıø˙©Ü fl“¬±À‰¬¬ı˛ ¬Û±ÀS [Ùv¬±'] ø‰¬øÚ¬ı˛¬^¬ıÌ Œ¬ı˛À‡ Ó¬±Àfl¬ ‡≈¬ı ¬Ù≈¬øÈ¬À˚˛ øfl¬Â√≈øÚ Œ¬ı˛À‡¬ Œ‡±À˘Ú

Œ˚ ¬Û±ÀS¬ı˛ Ó¬¬ı˛À˘ Œfl¬±Ú é≈¬^ √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛øÚ. ’Ô‰¬ Œ˚ ¬Û±ÀS ˘•§± ·˘± ¬ˆ¬±e·± øÂ√˘ Ó¬±¬ı˛ ˜ÀÒ…

é≈¬^ √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√º ¬ı˛±Ê˝“±À¸¬ı˛ ˜Ó¬  œ‚« ·˘± ¬Û±ÀS¬ı˛ ˜ÀÒ… Êœ¬ı±Ì≈ √õ∂À¬ıÀ˙ ¬ı±Ò± øÀ˚˛ÀÂ√ Ó¬±˝◊

Ó¬±¬ı˛ ˜ÀÒ… ÊœÀ¬ı¬ı˛ ¸‘ø©Ü ˝˚˛øÚº [ø‰¬S 1.1)º ø¬ıø˙©Ü ÊÀÚ¬ı˛ ¸±˜ÀÚ ¬Û±d≈¬À¬ı˛¬ı˛ ¤˝◊ ¬Û¬ı˛œé¬± ¬ı≈øXÊœ¬ıœ ˜˝À˘

‡≈¬ı ’±À˘±Î¬ˇÚ ŒÙ¬˘˘, √õ∂±ÀÌ¬ı˛ ¶§Ó¬–ÊÚÚ ˜Ó¬¬ı± ¬Ûø¬ı˛Ó¬…q¡ ˝˘º √õ∂±ÀÌ¬ı˛ ¸‘ø©Ü Œfl¬¬ı˘ √õ∂±ÀÌ¬ı˛ ŒÔÀfl¬˝◊

˝˚˛ - ¤˝◊ ø‰¬ôL√± ¬ø¬ı:±Úœ ˜˝À˘ Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇ˘º ø¬ı:±Úœ¬ı˛± ø¬ıù´±¸ fl¬¬ı˛ÀÓ¬ ˘±·À˘Ú Œ˚ √õ∂±Ì fl¬‡Ú›

øÚ©x±Ì ¬ıd≈¬ ŒÔÀfl¬ ¸‘ø©Ü ˝˚˛ Ú±, √õ∂±Ì ¸fl¬˘ ¸˜˚˛˝◊ Œfl¬±Ú ¸Êœ¬ı ¬ıd≈¬ ŒÔÀfl¬˝◊ Ó¬±¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ √õ∂ÊÀiú

¸=±ø¬ı˛Ó¬ ˝˚˛º Ù¬À˘ √õ∂±Ì ¸‘ø©Ü¬ı˛ fl¬±¬ı˛Ì ¬ı˛˝¸…˝◊ ŒÔÀfl¬ Œ·˘º

1.4.3 ˜˝±√õ∂˘˚˛ ŒÔÀfl¬ √õ∂±ÀÌ¬ı˛ ¸‘ø©Ü¬ı˛ ˜Ó¬¬ı± (Concept of Catastrophism)

fl≈¬…øˆ¬˚˛±¬ı˛ (1767-1832) øÂ√À˘Ú ¤fl¬ÊÚ Êœ¬ı±ù¨ ø¬ı:±Úœ (Paleontologist)º øÓ¬øÚ ø¬ıøˆ¬iß Êœ¬ı±Àù¨¬ı˛

Œˆ¬ÃÀ·±ø˘fl¬ ø¬ıd¬±¬ı˛ › Ó¬±¬ı˛ ¬ı˚˛¸ øÚÒ«±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ø·À˚˛ Ó¬±À¬ı˛ ˜ÀÒ… ¤fl¬ ’¸˜±?¸… ˘é¬ fl¬À¬ı˛Úº øÓ¬øÚ

¤˝◊ ’¸±˜?À¸…¬ı˛ ¬ı…±‡…± fl¬À¬ı˛Ú ¤˝◊ ˆ¬±À¬ı Œ˚ - ¤˝◊ ¬Û‘øÔ¬ıœÀÓ¬ ’Ó¬œÀÓ¬ ’ÀÚfl¬¬ı±¬ı˛ ˜˝±√õ∂˘˚˛ ‚ÀÈ¬ÀÂ√

¤¬ı— Ó¬±¬ı˛ Ù¬À˘ Êœ¬ıfl”¬˘ ¬Ò√ı—¸ ˝À˚˛øÂ√˘ ¬ı±¬ı˛ ¬ı±¬ı˛º √õ∂˘˚˛ Œ˙À¯∏ ’±¬ı±¬ı˛ ÚÓ≈¬Ú fl¬À¬ı˛ ÊœÀ¬ı¬ı˛ Î¬◊»¬ÛøM

› Ó¬±À¬ı˛ √õ∂¸±¬ı˛ ˘±ˆ¬ ‚ÀÈ¬øÂ√˘º ¬ıd≈¬Ó¬– fl≈¬…øˆ¬˚˛±À¬ı˛¬ı˛ ˜Ó¬¬ı± ’ÀÚfl¬È¬±˝◊ ’…±ø¬ı˛ÀàÈ¬±È¬À˘¬ı˛ ˜Ó¬¬ı±À¬ı˛ ’Ú≈˚±˚˛œ

’Ô«±» √õ∂±Ì ’±¬ÛÚ± ’±¬ÛøÚ˝◊ ¸‘ø©Ü¬ ˝ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ’Ó¬œÀÓ¬ Ó¬± ’ÀÚfl¬¬ı±¬ı˛ ˝À˚˛ÀÂ√º

1.4.4 ’Ú… ¢∂˝ ŒÔÀfl¬ √õ∂±ÀÌ¬ı˛ ¸=±¬ı̨ (Concept of Extra-Terrestrial Origin of Life)

¤˝◊ Ó¬ÀM3¬ı˛ √õ∂¬ıq¡± Œ˝˘ƒ˜À˝±Ê√¬ (Helmholtz, 1864)º ¬Û¬ı˛¬ıÓ«œfl¬±À˘ ’ÀÚfl¬ ø¬ı:±Úœ ¤˝◊ ˜Ó¬¬ı±À¬ı˛

¸˜Ô«fl¬ ˝À˚˛ ›ÀÍ¬Úº ø¬ı:±Úœ fl¬…±˘øˆ¬Ú (Calvin, 1969), ˝À˚˛˘ › ø¬ıflË¡˜ø¸—À‚ (Hoyle and

Wickramsinghe, 1977 & 1993); ‰¬±˝◊¬ı± › ¸±·±Ú (Chyba and Sagan, 1992) √õ∂ˆ‘¬øÓ¬¬ ø¬ı:±Úœ¬ı˛±

¤˝◊ Ó¬ÀM3 ø¬ıù´±¸œº Ó“¬±À¬ı˛ ˜ÀÓ¬ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ‚ÀÈ¬ÀÂ√ ’±˜±À¬ı˛ ¤˝◊ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˝◊À¬ı˛ ’Ú… Œfl¬±Ú àÔ±ÀÚ

¤¬ı— Œ¸‡±Ú ŒÔÀfl¬ Œfl¬±Ú ¬ıø˝–Ê±·øÓ¬fl¬ √õ∂øflË¡˚˛±˚˛ Œ¸˝◊ √õ∂±Ì ¬Û‘øÔ¬ıœÀÓ¬ ¤À¸ÀÂ√º

¤˝◊ Ó¬ÀM3¬ı˛ ¶§¬ÛÀé¬ fl¬À˚˛fl¬øÈ¬ √õ∂˜±Ì –

(a) ’ÀàÈò¬ø˘˚˛± ˜˝±ÀÀ˙¬ı˛ ˜±øÈ«¬¸Ú -¤¬ı˛ fl¬±ÀÂ√¬ 1967 ¸ÀÚ Œ˚ Î¬◊{®± ¬ÛÀÎ¬ˇøÂ√˘ Ó¬± ¬ı˛±¸±˚˛øÚfl¬

ø¬ıÀù≠¯∏Ì fl¬À¬ı˛ Œ‡± Œ·ÀÂ√ Œ˚ Ó¬±¬ı˛ ˜ÀÒ… øÂ√˘ 2% ∆Ê¬ı fl¬±¬ı«Ú, Œ¬ı˙ fl¬À˚˛fl¬√õ∂fl¬±¬ı˛ ’…±˜±˝◊ÀÚ±



17

’•° [Œ˚˜Ú - ¢≠±˝◊ø¸Ú, ’…±˘±øÚÚ, ˆ¬…±ø˘Ú √õ∂ˆ‘¬øÓ¬], øÚÎ¬◊øflv¬˚˛ ’À•°¬ı˛ Î¬◊¬Û±±Ú ø¬Ûø¬ı˛ø˜øÎ¬Ú

¤¬ı— ¸y√√¬ıÓ¬– ø¬ÛÎ¬◊ø¬ı˛Úº

(b) ‰“¬±À¬ı˛ ŒÔÀfl¬ Œ˚ ˜±øÈ¬ ¬Û‘øÔ¬ıœÀÓ¬ ’±Ú± ˝À˚˛øÂ√˘ Ó¬±¬ı˛ ˜ÀÒ… ¸±˜±Ú… ’…±˜±˝◊ÀÚ± ’•° ¬Û±›˚˛±

Œ·ÀÂ√º

(c) ’±ôL√–¢∂˝ àÔ±ÀÚ ’¬ıøàÔÓ¬ ø¬ıøˆ¬iß ¢∂˝±Ì≈¬Û≈À?¬ı˛ Ò”ø˘fl¬Ì±¬ı˛ ˜ÀÒ… Ú±Ú± Ò¬ı˛ÀÌ¬ı˛ ∆Ê¬ı ’Ì≈¬ı˛

¸KÒ±Ú ¬Û±›˚˛± Œ·ÀÂ√, Œ˚˜Ú - Ù¬¬ı˛˜…±˘øÎ¬˝±˝◊Î¬, ˝±˝◊ÀE±¸±˚˛±øÚfl¬ ’•°, ø˜Ô±˝◊˘ ’…±˘Àfl¬±˝˘

√õ∂ˆ‘¬øÓ¬º

¤˝◊ Ó¬ÀM3¬ı˛ ø¬ı¬ÛÀé¬  fl¬À˚˛fl¬øÈ¬ ˚≈øq¡ –

(a) √õ∂Ô˜Ó¬– ¤˝◊ ˜˝±ø¬ıÀù´¬ı˛ ø¬ıøˆ¬iß ¢∂˝·≈ø˘ ¤Àfl¬ ’¬ÛÀ¬ı˛¬ı˛ ŒÔÀfl¬ ¬ı˝≈-”À¬ı˛  ”À¬ı˛ ¬ı˛À˚˛ÀÂ√ ¤¬ı—

Œ¸˝◊ ˜˝±˙”Ú… àÔ±Ú ’øÓ¬flË¡˜ fl¬¬ı˛± Œfl¬±Ú Êœø¬ıÓ¬ ¬ıd≈¬¬ı˛ ¬ÛÀé¬√ √õ∂±˚˛ ’¸y√√¬ıº

(b) ø¬ZÓ¬œ˚˛Ó¬– ¬ıø˝«–ø¬ıÀù´ Œ˚ √õ∂‰¬G¬ ø¬ıøfl¬¬ı˛Ì ¬ı˛À˚˛ÀÂ√ Ó¬± Êœ¬ıÀÚ¬ı˛ ¬ÛÀé¬ ’Ó¬…ôL√ ˝±øÚfl¬¬ı˛ ¤¬ı— Ó¬±

¸˝… fl¬¬ı˛±› fl¬øÍ¬Úº

(c) Ó‘¬Ó¬œ˚˛Ó¬– ’±Ê ’¬ıøÒ ¬Û‘øÔ¬ıœ Â√±Î¬ˇ± ’Ú… Œfl¬±Ú ¢∂À˝√√ õ∂±ÀÌ¬ı˛ ’ød¬Q ¬Û±›˚˛± ˚±˚˛øÚº

1.4.5  √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM (Chemical Origin of Life)

√õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM ¸•§ÀKÒ √õ∂Ô˜ ˜Ó¬¬ı± √õ∂fl¬±˙ fl¬À¬ı˛Ú ’±À˘fl¬Ê±G¬±¬ı˛ ›¬Û±ø¬ı˛Ú Ú±À˜ ¤fl¬

Ó¬¬ı˛≈Ì  ¬ı˛≈˙À˙œ˚˛ ¬ı˛¸±˚˛Úø¬ı 1924 ¸±À˘º Ó“¬±¬ı˛ ¬ı˛‰¬Ú±øÈ¬ ¬ı˛≈˙ ˆ¬±¯∏±˚˛ √õ∂fl¬±˙ ˝¬ı±¬ı˛ ÊÚ… ¬Ûø(À˜¬ı˛ ŒÀ˙¬ı˛

¬ø¬ı:±ÚœÀ¬ı˛ fl¬±ÀÂ√ ø¬ı¯∏˚˛øÈ¬ ’Ê±Ú± øÂ√˘ Œ¬ı˙ fl¬À˚˛fl¬ ¬ıÂ√¬ı˛º ˝◊øÓ¬˜ÀÒ… ŒÊ.ø¬ı. ¤¸ ˝˘ÀÎ¬Ú Ú±À˜ ¤fl¬

ø¬ıËÀÈ¬Ú¬ı±¸œ ø¬ı:±Úœ ¶§Ó¬Laˆ¬±À¬ı √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM ¸•§ÀKÒ ¬ıÀ˘Úº 1938 ¸±À˘ ›¬Û±ø¬ı˛ÀÚ¬ı˛

ø¬ı‡…±Ó¬ ¬ı˝◊ ëë√õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøMíí (Origin of Life) √õ∂fl¬±ø˙Ó¬ ˝˚˛ ˝◊—¬ı˛±Êœ ˆ¬±¯∏±˚˛º Ù¬À˘ ¬Ûø(˜ ŒÀ˙¬ı˛

ø¬ı:±Úœ¬ı˛± ›¬Û±ø¬ı˛ÀÚ¬ı˛ ˜Ó¬¬ı± ¸•§ÀKÒ ’¬ıø˝Ó¬ ˝Úº ›¬Û±ø¬ı˛Ú › ˝˘ÀÎ¬Ú-¤¬ı˛ ˜Ó¬¬ı± √õ∂±˚˛ ¤fl¬˝◊ ˝¬ı±¬ı˛

Ù¬À˘ ø¬ı:±Úœ ˜˝À˘ ¤˝◊ ˜Ó¬¬ı± ›¬Û±ø¬ı˛Ú-˝˘ÀÎ¬Ú ˜Ó¬¬ı± Ú±À˜  √õ∂‰¬ø˘Ó¬º ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ’ÀÚfl¬ ø¬ı:±Úœ¬ı˛

·À¬ı¯∏Ì±˚˛ √õ∂±5 ’±¬ı˛› Ó¬Ô… › ˚≈øq¡¬ı˛ Î¬◊¬ÛàÔ±¬ÛÀÚ¬ı˛ Ù¬À˘ ¤˝◊ ˜Ó¬¬ı± ’±¬ı˛› ¸˜‘X › ˚≈øq¡¢∂±˝… ˝À˚˛ÀÂ√º

¤˝◊ ¸¬ı Ó¬Ô… ¤fl¬¸±ÀÔ fl¬¬ı˛À˘ ’±˜¬ı˛± ¤˝◊ ø¬ı¯∏˚˛øÈ¬Àfl¬ øÓ¬ÚøÈ¬ ¬ıÎ¬ˇ ¬¬Û˚«±À˚˛ ¬ˆ¬±· fl¬¬ı˛ÀÓ¬ ¬Û±ø¬ı˛º ¤˝◊

¬Û˚«±˚˛·≈À˘± ˝˘ –

(i) ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸”¬ı˛œÀ¬ı˛ Î¬◊»¬ÛøM

(ii) ø¬ıøˆ¬iß ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¸‘ø©Ü

(iii) ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ ŒÔÀfl¬ ¸—·øÍ¬Ó¬ ëëŒfl¬±¯∏íí ¬ı± ’±ø √õ∂±Ìœ¬ı˛ ¸‘ø©Üº
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1.4.5.1 ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œÀ¬ı˛ Î¬◊»¬ÛøM (Origin of Primordial Biomolecules)

Êœ¬ıÀ˝ Ú±Ú± ÊøÈ¬˘ ’Ì≈ øÀ˚˛ ·øÍ¬Ó¬º Œ˚˜Ú - Œ√õ∂±øÈ¬Ú, ˙fl«¬¬ı˛±, Ù¬…±È¬, øÚÎ¬◊øflv¬˚˛ ’•° √õ∂ˆ‘¬øÓ¬º ¤˝◊

¸˜d¬ ÊøÈ¬˘ ’Ì≈·≈ø˘ ’À¬Ûé¬±fl‘¬Ó¬ ¸¬ı˛˘ ¤fl¬fl¬ ’Ì≈ ¬Z±¬ı˛± ·øÍ¬Ó¬º Œ˚˜Ú Œ√õ∂±øÈ¬ÀÚ¬ı˛ ¤fl¬fl¬ ’…±˜±˝◊ÀÚ±

’•°, ¬ı˝≈ ˙fl«¬¬ı˛±¬ı˛ ¤fl¬fl¬ ˙fl«¬¬ı˛±, Ù¬…±È¬ ¤¬ı˛ ¤fl¬fl¬ Ù¬…±È¬ ’•° › øÚÎ¬◊øflv¬˚˛ ’À•°¬ı˛ ¤fl¬fl¬ ˝˘ øÚÎ¬◊øflv¬˚˛È¬±˝◊Î¬º

øÚÎ¬◊øflv¬˚˛È¬±˝◊Î¬ ’±¬ı±¬ı˛ øÓ¬Ú √õ∂fl¬±¬ı˛ Î¬◊¬Û±±Ú øÀ˚˛ ∆Ó¬¬ı˛œ, ˚Ô± ¬Û“±‰¬ fl¬±¬ı«Ú ˚≈q¡ ¤fl¬fl¬ ˙fl«¬¬ı˛±, ¬Ù¬¸ÀÙ¬±ø¬ı˛fl¬

’•° › Ú±˝◊À¬∏C±ÀÊÚ ˚≈q¡ é¬±¬ı˛º ¤˝◊ Ú±˝◊À¬∏C±ÀÊÚ ˚≈q¡ é¬±¬ı˛ ’±¬ı±¬ı˛ ≈í√õ∂fl¬±¬ı˛ ø¬ÛÎ¬◊ø¬ı˛Ú › ø¬Ûø¬ı˛ø˜øÎ¬Úº

¤˝◊ ’À¬Ûé¬±fl‘¬Ó¬ ¸¬ı˛˘ ¤fl¬fl¬ ’Ì≈¬ı˛ ˜ÀÒ… Œ¬ı˙œ ·≈¬ı˛≈Q¬Û”Ì« ˝˘ ’…±˜±˝◊ÀÚ± ’•°, ø¬ÛÎ¬◊ø¬ı˛Ú › ø¬Ûø¬ı˛ø˜øÎ¬Ú

é¬±¬ı˛º fl¬±¬ı˛Ì Œ√õ∂±øÈ¬Ú › øÚÎ¬◊øflv¬˚˛ ’•° ¤˝◊ ≈øÈ¬ ÊøÈ¬˘ ’Ì≈ ¸Êœ¬ı ¬¬ıd≈¬¬ı˛ ’Ú…Ó¬˜ √õ∂Ò±Ú Î¬◊¬Û±±Ú, ¤˝◊

≈˝◊ √õ∂fl¬±¬ı˛ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ¬Û±Ô« Â√±Î¬ˇ± ¸Êœ¬ı ¬ıd≈¬ ˝˚˛ Ú±º ¸≈Ó¬¬ı˛±— √õ∂±Ì ¸‘ø©Ü¬ı˛ √õ∂Ô˜ ¬Û˚«±˚˛ ˝˘ ¤˝◊

ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œÀ¬ı˛ Î¬◊»¬ÛøMº ¤˝◊ ¬ı…±¬Û±¬ı˛È¬± ¤fl¬È≈¬ ø¬ıd¬‘Ó¬ˆ¬±À¬ı Œ‡± ˚±fl¬º

¤˝◊ ¸¬ı˛˘ ¤fl¬fl¬ ’Ì≈·≈À˘±¬√õ∂Ò±ÚÓ¬– fl¬±¬ı«Ú (C), ˝±˝◊ÀE±ÀÊÚ (H), ’ø'ÀÊÚ (O), ¤¬ı— Ú±˝◊À¬∏C±ÀÊÚ

(N), ¬Z±¬ı˛± ·øÍ¬Ó¬º Êœ¬ıÚ ¸‘ø©Ü¬ı˛ ¬Û”À¬ı« ¤˝◊ Œ˜Ãø˘fl¬ ¬Û±Ô« ŒÔÀfl¬ øfl¬ˆ¬±À¬ı √õ∂±Ì ¸‘ø©Ü¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛

ÊøÈ¬˘ ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œ¬ı˛± ∆Ó¬¬ı˛œ ˝À˚˛øÂ√˘ Œ¸˝◊ ¸•§ÀKÒ ø¬ı:±Úœ¬ı˛± øfl¬ ¬ıÀ˘Ú∑

›¬Û±ø¬ı˛Ú - ˝…±˘ÀÎ¬Ú ¤¬ı˛ ˜ÀÓ¬ - √õ∂±ÀÌ¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œ¬ı˛± ’±ø˜ ¬Û‘øÔ¬ıœ¬ı˛

¬Ûø¬ı˛˜G¬À˘ ’¬ıøàÔÓ¬ ø¬ıøˆ¬iß ¬ı±˚˛¬ıœ˚˛ ¬Û±ÀÔ«¬ı˛ Î¬◊¬Û¬ı˛ ¬ÛøÓ¬Ó¬ ˙øq¡, Œ˚˜Ú-Œ¸Ã¬ı˛ ø¬ıøfl¬¬ı˛Ì, ’øÓ¬À¬ı·≈Úœ

¬ı˛øù¨, ˜˝±Ê±·øÓ¬fl¬ ¬ı˛øù¨ √õ∂ˆ‘¬øÓ¬ ¬Z±¬ı˛± ¸øflË¡˚˛ ˝À˚˛ ∆Ê¬ı ’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œ¬ı˛ Î¬◊»¬ÛøM ˝À˚˛øÂ√˘º Ó¬±À¬ı˛ ¤˝◊

’øˆ¬˜Ó¬ ¬Û¬ı˛œé¬± ¬Z±¬ı˛± √õ∂˜±øÌÓ¬ øÂ√˘ Ú±º

1.4.5.1.1 Î¬◊À¬ı˛ -ø˜˘±À¬ı˛¬ı˛ ¬Û¬ı˛œé¬±

›¬Û±ø¬ı˛Ú-˝˘ÀÎ¬Ú ’øˆ¬˜Ó¬-¤¬ı˛ ¸Àe· øfl¬Â√≈ Ó¬Ô… ¸—À˚±ÊÚ fl¬¬ı˛À˘Ú ø¬ı:±Úœ ˝…±¬ı˛ã Î¬◊À¬ı˛ (Harold

Urey)º Î¬◊øÚ ¤˝◊ ¢∂˝ Î¬◊¬Û¢∂˝ ¸‘ø©Ü øÚÀ˚˛ ·À¬ı¯∏Ì± fl¬¬ı˛ÀÓ¬ ø·À˚˛ ¤˝◊ Ò±¬ı˛Ì±˚˛ Î¬◊¬ÛÚœÓ¬ ˝À˘Ú Œ˚ √õ∂±Ì

Î¬◊æÀ¬ı¬ı˛ ¬Û”À¬ı« ¬Û‘øÔ¬ıœ¬ı˛ ¬Ûø¬ı˛˜G¬À˘ ˜”˘Ó¬– ˝±˝◊ÀE±ÀÊÚ › ˝±˝◊ÀE±ÀÊÚ ‚øÈ¬Ó¬ Œ˚Ã·, Œ˚˜Ú ø˜ÀÔÚ (CH
4
),

’…±À˜±øÚ˚˛± (NH
3
), ¤¬ı— Ê˘œ˚˛ ¬ı±©Û (OH

2
) øÂ√˘ , øfl¬ôL≈√ ¬ı±Ó¬±À¸ ˜≈q¡ ’ø'ÀÊÚ øÂ√˘ Ú±º ¤˝◊ ¬Ûø¬ı˛À¬ıÀ˙

¬ı<¬Û±ÀÓ¬¬ı˛ ŒÔÀfl¬ Ó¬øÎ¬ˇ» Œ˜±é¬Ì ˝›˚˛±¬ı˛ Ù¬À˘ ›˝◊ Œ˚Ã··≈À˘± ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝À˚˛ ø¬ıøˆ¬iß ’…±˜±˝◊ÀÚ±

’•° ∆Ó¬¬ı˛œ ˝À˚˛ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º Ó“¬±¬ı˛ ¤˝◊ Ò±¬ı˛Ì± ¬Û¬ı˛œé¬± ¬Z±¬ı˛± √õ∂˜±Ì fl¬¬ı˛±¬ı˛ ÊÚ… Ó“¬±¬ı˛ ¤fl¬ ¸≈À˚±·…

Â√±S àÈ¬…±Ú˘œ ø˜˘±¬ı˛-¤¬ı˛ Î¬◊¬Û¬ı˛ øÓ¬øÚ ±˚˛œQ øÀ˘Úº

ø˜˘±¬ı˛ Ó“¬±¬ı˛ ¬Û¬ı˛œé¬± ¬ı…¬ıàÔ±˚˛ ¬ı˛±‡À˘Ú - (a) ¤fl¬øÈ¬ Ê˘ ŒÙ¬±È¬±ÀÚ±¬ı˛ ¬Û±S ˚±ÀÓ¬ Ó¬±¬Û øÀ˚˛ ’ø¬ı¬ı˛Ó¬

Ê˘œ˚˛ ¬ı±©Û ∆Ó¬¬ı˛œ fl¬¬ı˛± ˝˘ › ¤fl¬øÈ¬ Ú˘ ¬ÛÀÔ øÚ·«Ó¬ ˝˘º (b) Œ¸˝◊ Ú˘ ¬ÛÀÔ ¤fl¬øÈ¬ ¤fl¬˜≈‡œ ¬ÛÔ

(valve) øÀ˚˛ flË¡˜±·Ó¬ ˝±˝◊ÀE±ÀÊÚ, ’…±À˜±øÚ˚˛± › ø˜ÀÔÚ ·…±¸ √õ∂À¬ıÀ˙¬ı˛ ¬ı…¬ıàÔ± Ô±fl¬˘º (c) ¤˝◊
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‰¬±¬ı˛ √õ∂fl¬±¬ı˛ ·…±¸œ˚˛ ¬Û±Ô« Ú±˘œ ¬ÛÀÔ √õ∂À¬ı˙ fl¬¬ı˛˘ ¤fl¬È¬± ¬Û“±‰¬ ø˘È¬±¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛ fl“¬±À‰¬¬ı˛ ’±Ò±À¬ı˛ (flask)

˚±¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ÒÚ±Rfl¬ › Ÿ¬Ì±Rfl¬ Ó¬øÎ¬ˇ»¬Z±¬ı˛ ˚≈q¡ ¸˝ Ó¬øÎ¬ˇ» Œ˜±é¬Ì ¬ı…¬ıàÔ±º ¤˝◊ ¬ı…¬ıàÔ± ’ÀÚfl¬È¬±

√õ∂fl‘¬øÓ¬ÀÓ¬ ¸—‚øÈ¬Ó¬ ¬ı<¬Û±ÀÓ¬¬ı˛ ’Ú≈¬ı˛”¬Ûº (d) ¤˝◊ Œ˜±é¬Ì ’±Ò±¬ı˛ ŒÔÀfl¬ Ú±˘œ ¬ÛÔ Œ·ÀÂ√ ¤fl¬øÈ¬ ‚Úœˆ¬¬ıÚ

˚ÀLa (condenser) ˚± øfl¬Ú± √õ∂fl‘¬øÓ¬ÀÓ¬ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ’Ú≈¬ı˛”¬Ûº (e) Ó¬±¬ı˛¬Û¬ı˛ ¤˝◊ Ú±˘œ ˚≈q¡ ˝À˚˛ÀÂ√ ¤fl¬øÈ¬

'U' ’±fl‘¬øÓ¬¬ı˛ Ú±˘œÀÓ¬ ˚±¬ı˛ ˜ÀÒ… ‚Úœˆ¬¬ıÚ Ê±Ó¬ Ó¬¬ı˛˘ Ê˜± ˝À¬ı ¤¬ı— Œ¸‡±Ú ŒÔÀfl¬ Ú˜≈Ú± ¸—¢∂˝

fl¬¬ı˛±¬ı˛ ¬ÛÔ› ¬ı˛±‡± ’±ÀÂ√º ¸¬ıÀ˙À¯∏ 'U' Ú˘ ¬Û≈Ú¬ı˛±˚˛ Ê˘ Ù≈¬È¬±ÀÚ±¬ı˛ ¬Û±ÀS¬ı˛ ˜ÀÒ… ˚≈q¡ ˝˚˛º ¤¬ı˛ Ù¬À˘

Œ˚ ¸˜d¬ ·…±¸œ˚˛ ¬Û±Ô« ’ø¬ıøflË¡Ó¬ ŒÔÀfl¬ Œ·˘ Ó¬±¬ı˛± ‹ Ó¬øÎ¬ˇ»¬Z±¬ı˛ ˚≈q¡ Ùv¬±À'¬ı˛ ˜Ò… øÀ˚˛ ¬ı±¬ı˛¬ı±¬ı˛ Œ˚ÀÓ¬

Ô±fl¡˘º flË¡˜±·Ó¬ ¸±Ó¬ øÚ ¤˝◊ ¬ı…¬ıàÔ± ‰¬±˘±ÀÚ±¬ı˛ ¬ÛÀ¬ı˛ 'U' Ú˘ ŒÔÀfl¬ Ó¬¬ı˛˘ øÚÀ˚˛ Ó¬±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬

ø¬ıÀù≠¯∏Ì fl¬À¬ı˛ Œ‡± Œ·˘ Œ˚ Ó¬±¬ı˛ ˜ÀÒ… ’ÀÚfl¬ ¬ı˛fl¬À˜¬ı˛ ∆Ê¬ı Œ˚Ã· ø˜À˙ ’±ÀÂ√º ¤˝◊ ∆Ê¬ı Œ˚ÃÀ·¬ı˛

˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘ fl¬À˚˛fl¬√õ∂fl¬±À¬ı˛¬ı˛ ’…±˜±˝◊ÀÚ± ’•°, Œ˚˜Ú - ¢≠±˝◊ø¸Ú, ’…±˘±øÚÚ, ’…±¸¬Û±¬ı˛øÈ¬fl¬

’•° › ¢≠≈È¬±ø˜fl¬ ’•° [ø‰¬S 1.2]

¬Û¬ı˛¬ıÓ«¬œ ¸˜À˚˛ ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ¬Û¬ı˛œé¬± ’Ú…±Ú… ¬Û¬ı˛œé¬±·±À¬ı˛› fl¬¬ı˛± ˝À˚˛ÀÂ√ ¤¬ı— Ó¬±¬ı˛ Ù¬˘¶§¬ı˛”¬Û √õ∂±˚˛

¸fl¬˘ 20 √õ∂fl¬±¬ı˛ ’…±˜±˝◊ÀÚ± ’•°˝◊, ¤˜Úøfl¬ ø¬ÛÎ¬◊ø¬ı˛Ú, ø¬Ûø¬ı˛ø˜øÎ¬Ú, ¬ı˛±˝◊À¬ı±Ê √õ∂ˆ‘¬øÓ¬ ∆Ê¬ı Œ˚Ã·› Î¬◊»¬Ûiß

˝ÀÓ¬ Œ‡± Œ·ÀÂ√º

1.4.5.2 ø¬ıøˆ¬iß ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¸‘ø©Ü

ø¬ZÓ¬œ˚˛ ¬Û˚«±À˚˛ ¤fl¬fl¬ ∆Ê¬ı ’Ì≈·≈À˘± ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝À˚˛ ’À¬Ûé¬±fl‘¬Ó¬ ¬ı‘˝» › ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛

¸‘ø©Ü ˝À˚˛øÂ√˘º ¤˝◊ ‚È¬Ú± ‡≈¬ı ¸y√√¬ı ¬Û±ÔÀ¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¬ı± Î¬◊c ˜±øÈ¬ÀÓ¬ ¬ı± Î¬◊c √õ∂¶⁄¬ıÀÌ¬ı˛ øÚ·«˜Ú àÔÀ˘¬ı˛

¬Û±À˙ ‚ÀÈ¬øÂ√˘º ¤˝◊ ‚È¬Ú± ˜≈q¡ ÊÀ˘ ‚ÀÈ¬øÚ ¬ıÀ˘˝◊ ø¬ı:±ÚœÀ¬ı˛ ø¬ıù´±¸º fl¬±¬ı˛Ì ˜≈q¡ÊÀ˘ ¤fl¬fl¬ ’Ì≈·≈À˘±

fl¬±Â√±fl¬±øÂ√ Ô±fl¬±¬ı˛ ¸y√√±¬ıÚ± ’ÀÚfl¬ fl¬˜º

√õ∂˜±Ì – ø¬ı:±Úœ Ù¬' (Fox, 1965) øfl¬Â√≈ ˙≈fl¬ÀÚ± ’…±˜±˝◊ÀÚ± ’•° fl¬±± ˜±øÈ¬ÀÓ¬ øÚÀ˚˛ 60ºC Î¬◊cÓ¬±˚˛

Î¬◊M5 fl¬À¬ı˛ Œ‡À˘Ú Œ˚ Ó¬±ÀÓ¬ ¬Ûø˘À¬Û¬ÛÈ¬±˝◊Î¬ ∆Ó¬¬ı˛œ ˝À˚˛ÀÂ√º ø¬ı:±Úœ Ù¬' Ó¬±Àfl¬ Ú±˜ øÀ˘Ú

ëëŒ√õ∂±øÈ¬ÚÀ˚˛Î¬íí ¬ı± é≈¬^ Œ√õ∂±øÈ¬Úº ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ¬ı˘± ˝˚˛ Ó¬±¬Ûœ˚˛ ‚Úœˆ¬¬ıÚ (Thermal Condensation)º

¤fl¬Sœˆ¬¬ıÚ (Coacervation) √õ∂øflË¡˚˛± ¸•§ÀKÒ Ò±¬ı˛Ì± Œ¬Û±¯∏Ì fl¬À¬ı˛Ú ø¬ı:±Úœ Ê— (Jong, 1967)º

Ó¬±¬ı˛ ˜ÀÓ¬ √õ∂±Ôø˜fl¬ ˆ¬±À¬ı Î¬◊»¬Ûiß ø¬ıøˆ¬iß fl¬˘À˚˛Î¬ ¬Û±Ô«·≈À˘± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ¸—˚≈q¡ ˝À˚˛ ¤¬ı— ÊÀ˘¬ı˛

’Ì≈ ’¬Û¸±ø¬ı˛Ó¬ fl¬À¬ı˛ é≈¬^ é≈¬^  ¤fl¬S fl¬øÌfl¬± (Coacervate Droplets) ·Í¬Ú fl¬À¬ı˛øÂ√˘º Œ˚À˝Ó≈¬ ¤˝◊

¤fl¬S fl¬øÌfl¬±¬ı˛ ‰¬±¬ı˛¬Û±À˙ ¤fl¬È¬± ø¬ıÀˆ¬ Ó¬˘ øÂ√˘ Œ¸˝◊ Œ˝Ó≈¬ ›˝◊ ¤fl¬S ø¬ıµ≈¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ¬Û±Ô«·≈ø˘

¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ˚≈q¡ ˝À˚˛ ’À¬Ûé¬±fl‘¬Ó¬ ¬ı‘˝» ’Ì≈ Î¬◊»¬Ûiß ˝¬ı±¬ı˛ ¸y√√±¬ıÚ± Œ¬ı˙œ ˝À˚˛øÂ√˘º

ÊøÈ¬˘ ∆Ê¬ı ’Ì≈¬ı˛ ¸‘ø©Ü øÚÀ˚˛ ’±¬ı˛› ’ÀÚfl¬ ø¬ı:±Úœ¬ı˛ ˜Ó¬¬ı± ’±ÀÂ√¬ Ó¬À¬ı àÔ±Ú±ˆ¬±À¬ı¬ı˛ ÊÚ… ¸¬ı±¬ı˛
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¸•§ÀKÒ ø¬ıd¬‘Ó¬ˆ¬±À¬ı ¬ı˘± ¸y√√¬ı¬ ˝À2Â Ú±º ¤˝◊ ˜Ó¬¬ı±·≈À˘± ŒÔÀfl¬ ¤fl¬È¬± ø¬ı¯∏˚˛ ¶Û©Ü ˝À˚˛ ›ÀÍ¬¬ Œ˚

√õ∂±Ì ¸‘ø©Ü¬ı˛ ¬Û”¬ı« ¸˜À˚˛ ¸¬ı˛˘ ’Ì≈ ŒÔÀfl¬ ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ ø¬ıøˆ¬iß √õ∂øflË¡˚˛±˚˛ ¸‘ø©Ü¬ ˝ÀÓ¬ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º

1.4.5.3  ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ ŒÔÀfl¬ ëë¸—·øÍ¬Ó¬ Œfl¬±¯∏íí ¬ı± ’±ø √õ∂±Ìœ¬ı˛ ¸‘ø©Ü (Origin of

Organised Cell or Rise of Protobionts)

’±ø √õ∂±Ìœ¬ı˛ ¸‘ø©Ü¬ı˛ ¬Û˚«±˚˛Àfl¬ Œ˜±È¬±˜≈øÈ¬ˆ¬±À¬ı ¬ı˘± ˚±˚˛ √õ∂±Ì ¸‘ø©Ü¬ı˛ ’øôL√˜ ¬Û˚«±˚˛º ¤˝◊ ’¬ıàÔ±˚˛ ø¬ıøˆ¬iß
∆Ê¬ı ’Ì≈·≈ø˘ (Organic Macomolecules) ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ fl¬±Â√±fl¬±øÂ√ ŒÔÀfl¬ ¤fl¬øÈ¬ ¬Û¬ı˛¶Û¬ı˛ øÚˆ«¬¬ı˛ ’Ì≈
¸˜i§˚˛ ¤¬ı˛ ˜±Ò…À˜ ¤fl¬øÈ¬ ¸≈—¸—¬ıX ¸—·Í¬Ú ·ÀÎ¬ˇ Î¬◊ÀÍ¬øÂ√˘ (Integrated molecular System) ˚±
øfl¬Ú± √õ∂±˚˛ ¸Êœ¬ı ¬Û±ÀÔ«¬ı˛ ∆¬ıø˙©Ü… ¸•Ûißº

¸Êœ¬ı ¬ıd≈¬¬ı˛ √õ∂Ò±Ú Î¬◊¬Û±±Ú·≈À˘± ÒœÀ¬ı˛ ÒœÀ¬ı˛ ∆Ó¬¬ı˛œ ˝›˚˛±¬ı˛ ¬Û¬ı˛› øfl¬Â√≈ ∆¬ıø˙©Ü ¬ı±øfl¬ ŒÔÀfl¬ Œ·˘
˚± øfl¬Ú± ¤fl¬øÈ¬ ¤fl¬Àfl¬±¯∏œ ¸Êœ¬ı ¬ıd≈¬ ¸‘ø©ÜÀÓ¬ ’Ó¬…ôL√ ·≈¬ı˛≈Q¬Û”Ì«º Œ¸·≈ø˘ ˝˘ -

(a) ¤fl¬øÈ¬ ¬ıø˝¬ı˛±¬ı¬ı˛Ì - ˚± øfl¬Ú± ¬ı±˝◊À¬ı˛¬ı˛ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ ¸Êœ¬ı ¬ıd≈¬øÈ¬¬ı˛ ’±ôL√–¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¶§±Ó¬La
¬ı˛é¬± fl¬¬ı˛À¬ıº

(b) Î¬◊»À¸‰¬fl¬ øflË¡˚˛±¬ı˛ ¸”‰¬Ú± - Î¬◊»À¸‰¬fl¬ Ú± Ô±fl¬À˘ ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ ·øÓ¬ ’Ó¬…ôL√ ˜KÔ¬ı˛
˝˚˛º Œ¸˝◊ÊÚ… ø¬ıøflË¡˚˛±¬ı˛ ·øÓ¬ ¬ı‘øX¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚ ˝˘ Î¬◊»À¸‰¬fl¬º ¬ıÓ«¬˜±ÀÚ ’±˜¬ı˛± Œ‡ÀÓ¬
¬Û±˝◊ ¸˜d¬ ¸Êœ¬ı ¬ıd≈¬ ¤˜Úøfl¬ ¸fl¬˘ ¸Êœ¬ı Œfl¬±À¯∏¬ı˛ øflË¡˚˛±fl¬˘±À¬Û¬ı˛ ¸Àe·›Ó¬À√õ∂±Ó¬ˆ¬±À¬ı ÊøÎ¬ˇÓ¬
’±ÀÂ√ Ú±Ú± Î¬◊»À¸‰¬fl¬º ¬ıÓ«¬˜±ÀÚ Œ‡ÀÓ¬ ¬Û±˝◊ Œ˚ Î¬◊»À¸‰¬fl¬ Â√±Î¬ˇ± ¸Êœ¬ıÓ¬± ’‰¬˘º

(c) ÊÚÚ - Œ˚ ∆¬ıø˙©Ü… øÚ©x±Ì Ê·ÀÓ¬ ’Ú≈¬ÛøàÔÓ¬º ¤˝◊ ∆¬ıø˙©Ü… ¬ıÀ˘ ¤fl¬øÈ¬ ¸Êœ¬ı ¬ıd≈¬ ¬ı±
¸Êœ¬ı Œfl¬±¯∏ ’Ú≈¬ı˛”¬Û ∆¬ıø˙©Ü… ¸•Ûiß ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ ’¬ÛÓ¬… ¸‘ø©Ü¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

(d) ø¬ı¬Û±fl¬ - ¤˝◊ ∆¬ıø˙©Ü…› ¸Êœ¬ı ¬ıd≈¬¬ı˛ ’Ú…Ó¬˜ √õ∂Ò±Ú ∆¬ıø˙©Ü…º ¤fl¬øÈ¬ ¸Êœ¬ı ¬ıd≈¬ ¸¬ı ¸˜˚˛
ÊÚÚ fl¬±˚« Ú±› ¸•Ûiß fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ øfl¬ôL≈√ Ó¬±¬ı˛ ŒÀ˝ ¬ı± ŒÀ˝¬ı˛ ¸Êœ¬ı Œfl¬±À¯∏¬ı˛ ˜ÀÒ… ¸fl¬˘
¸˜˚˛ ‚ÀÈ¬ ‰¬À˘ÀÂ√ Ú±Ú± ∆Ê¬ı ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ˚±Àfl¬ ¤fl¬fl¬Ô±˚˛ ¬ı˘± ˝˚˛ ø¬ı¬Û±fl¬º ¤˝◊ ∆Ê¬ı
¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±¬ı˛ ¸˜i§˚˛Àfl¬˝◊ ’±˜¬ı˛± √õ∂±Ì ø˝¸±À¬ı ø‰¬ø˝êÓ¬ fl¬ø¬ı˛º fl¬‡Ú› ¤˝◊ ø¬ı¬Û±fl¬ ø√flË¡˚˛±
‡≈¬ı fl¬À˜ ˚±˚˛ Ó¬‡Ú Ó¬±Àfl¬ ’±˜¬ı˛± ¬ıø˘ ¸≈5 ’¬ıàÔ± (Dormant State) ’±¬ı˛¬ ˚‡Ú ¤˝◊  ø¬ı¬Û±fl¬
¤fl¬˜ ¬ıKÒ ˝À˚˛ ˚±˚˛ Ó¬‡Ú Ó¬±Àfl¬ ’±˜¬ı˛± ¬ıø˘ ˜‘Ó≈¬…º

√õ∂±Ì ¸‘ø©Ü¬ı˛ Œ˙¯∏ˆ¬±À· √õ∂±ÀÌ¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ¸±˜ø¢∂fl¬ˆ¬±À¬ı ¤fl¬¸±ÀÔ ˝À˚˛ øÍ¬fl¬ øfl¬ˆ¬±À¬ı ¤fl¬øÈ¬ ¸—·øÍ¬Ó¬

¸—·Í¬Ú ø˝¸±À¬ı ·ÀÎ¬ˇ Î¬◊Í¬˘ Ó¬± ø¬ı:±Úœ ˜˝À˘ ¤‡Ú› ¬ı˛˝¸…¬Û”Ì«º Œ˚ ‚È¬Ú± ¤˝◊ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı≈Àfl¬ √õ∂±˚˛

350 Œfl¬±øÈ¬ ¬ıÂ√¬ı˛ ’±À· ‚ÀÈ¬øÂ√˘, Œ¸ ‚È¬Ú±¬ı˛ ’Ú≈¬ı˛”¬Û øÚ˙«Ú ¤‡Ú› ¬Û˚«ôL√ ’Ú… Œfl¬±Ú ¢∂À˝ ¬Û±›˚˛±
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˚±˚˛øÚ ¤˝◊ ¬ı˛fl¬˜  ¤fl¬øÈ¬ ‚È¬Ú±¬ı˛ ¬ı˛˝¸… Î¬◊X±¬ı˛ fl¬¬ı˛ÀÓ¬ ø¬ı:±ÚœÀ¬ı˛ ’±¬ı˛› ¸˜˚˛ ˘±·À¬ı Ó¬±ÀÓ¬ ’±¬ı˛ ’±(˚«…

øfl¬º ’±¸À˘ Œ¸˝◊ √õ∂±Ì ¸‘ø©Ü ¬ı˛˝¸… ˝˘ ˜±S ¤fl¬øÈ¬ ’Ò…±˚˛º Ó¬±¬ı˛¬Û¬ı˛ ‚È¬Ú± ·øÎ¬ˇÀ˚˛ ‰¬˘˘ ’Ú… ¤fl¬
’Ò…±À˚˛, Ó¬± ˝˘ √õ∂±Ì ¸‘ø©Ü ¬Û¬ı˛¬ıÓ«¬œ ‚È¬Ú± Œ˚ ‚È¬Ú±¬ı˛ ˜Ò… øÀ˚˛ ¤fl¬ ¸¬ı˛˘ Êœ¬ı ŒÔÀfl¬ flË¡˜¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛
˜Ò… øÀ˚˛ ¸‘ø©Ü ˝˘ ’¸—‡… ¬ı˛fl¬˜±¬ı˛œ Êœ¬ı, ˚± øfl¬Ú±  ∆Ê¬ı ’øˆ¬¬ı…øq¡ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ’±¸≈Ú ¤¬ı±¬ı˛
’±˜¬ı˛± Œ¸˝◊ ‚È¬Ú±¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¬È≈¬ ’±À˘±fl¬¬Û±Ó¬ fl¬ø¬ı˛º

’Ú≈˙œ˘Úœ - 3

1. √õ∂Ô˜ d¬Ày√√¬ı˛ ¸Àe· ø¬ZÓ¬œ˚˛ d¬Ày√√¬ı˛ ¬ıq¡À¬ı…¬ı˛ ŒÊ±Î¬ˇ ¬ı“±Ò≈Úº

(a) ø¬ıÀ˙¯∏-¸‘ÊÚ ˜Ó¬¬ı± (i) ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±Ì ¸‘ø©Ü ˝À˚˛ÀÂ√ ¬ı±¬ı˛¬ı±¬ı˛

(b) ¶§Ó¬–ÊÚÚ ˜Ó¬¬ı± (ii) Î¬◊{®±¬ı˛ ˜ÀÒ… ∆Ê¬ı fl¬±¬ı«Ú ¬Û±›˚˛± Œ·ÀÂ√

(c) ˜˝±√õ∂˘˚˛ ŒÔÀfl¬ √õ∂±ÀÌ¬ı˛ ¸‘ø©Ü (iii) Î¬◊À¬ı˛-ø˜˘±À¬ı˛¬ı˛ ¬Û¬ı˛œé¬±

(d) √õ∂±Ì ’Ú… ¢∂˝ ŒÔÀfl¬ ¬Û‘øÔ¬ıœÀÓ¬ ¤À¸ÀÂ√ (iv) ÷ù´À¬ı˛¬ı˛ ˝◊2Â±ÀÓ¬˝◊ ¤˝◊ √õ∂±Ìœ ¸‘ø©Ü ˝À˚˛ÀÂ√

(e) √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Î¬◊»¬ÛøM (v)  ±̃—À ¬̧ı̨ ˜ÀÒ… ’±¬ÛÚ± ŒÔÀfl¬ fl¬œÀÈ¬¬ı̨ Êiú ˝˚̨

1.5 Êœ¬ıÀÚ¬ı˛ ø¬ıøˆ¬ißÓ¬± (Diversity of Life)

¤ ¬Û˚«ôL√ Œ˚ ’±À˘±‰¬Ú± ˝˘ Ó¬±ÀÓ¬ ’±¬ÛøÚ øfl¬ˆ¬±À¬ı √õ∂±Ì ¸‘ø©Ü ˝˘ Ó¬±¬ı˛ øfl¬Â√≈ Ò±¬ı˛Ì± Œ¬ÛÀ˘Úº øfl¬ôL≈√
¤fl¬È¬± ø¬ı¯∏˚˛ ¶Û©Ü ˝˘ Ú± Œ˚ ¤Ó¬ ø¬ıøˆ¬iß ¬ı˛fl¬À˜¬ı˛ √õ∂±Ìœ ¸‘ø©Ü ˝˘ øfl¬ˆ¬±À¬ı∑ √õ∂±Ìœ ˚‡Ú √õ∂±ÀÌ¬ı˛ ’±Ò±¬ı˛
Ó¬±˝À˘ ’±Ò±À¬ı˛¬ı˛ ¤Ó¬ ø¬ıøˆ¬ißÓ¬± Œfl¬Ú∑ Ó¬±˝À˘ √õ∂ùü Ê±·ÀÓ¬ ¬Û±À¬ı˛ ¤˝◊ ¤Ó¬ ø¬ıøˆ¬iß ¬ı˛fl¬À˜¬ı˛ √õ∂±ÀÌ¬ı˛
’±Ò±¬ı˛› øfl¬ ’±˘±± ’±˘±± ˆ¬±À¬ı ¸‘ø©Ü ˝À˚˛øÂ√˘∑

¤˝◊ √õ∂Àùü¬ı˛ Î¬◊M¬ı˛ ‡“≈ÊÀÓ¬ ø‰¬ôL√±˙œ˘ ˜±Ú≈¯∏ ¬ı˝≈øÚ ÒÀ¬ı˛ Œˆ¬À¬ıÀÂ√º Ú±Ú± ø‰¬ôL√±¬ı˛ ’¬ıÓ¬±¬ı˛Ì± ˝À˚˛ÀÂ√º
Ó¬±¬ı˛ Œfl¬±ÀÚ±È¬± ø¬ı:±Ú ˜Ú¶® ˜±Ú≈¯∏ ¬ÛÂ√µ fl¬À¬ı˛ÀÂ√ Œfl¬±ÀÚ±È¬± ¬ı± fl¬À¬ı˛øÚº Ó¬±¬ı˛˜ÀÒ… ¸¬ıÀ‰¬À˚˛ ˚≈øq¡¢∂±˝…
› ø¬ı:±Ú¸•úÓ¬ Ò±¬ı˛Ì± ˝˘ -’±ÊÀfl¬¬ı˛ øÀÚ¬ı˛ ¤˝◊ ˝±Ê±¬ı˛ ˝±Ê±¬ı˛ √õ∂fl¬±À¬ı˛¬ı˛ √õ∂±Ìœ¬ı˛ Î¬◊»¬ÛøM ‚ÀÈ¬ÀÂ√ √õ∂±ÌœÀ¬ı˛
flË¡˜ ¬Ûø¬ı˛¬ıÓ«¬Ú ’Ô«±» ∆Ê¬ı  ø¬ı¬ıÓ«¬ÀÚ¬ı˛ Ù¬À˘º ø¬ıøˆ¬iß fl¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘ Êœ¬ıÀ·±á¬œÀ¬ı˛ ˜ÀÒ… ÒœÀ¬ı˛ ÒœÀ¬ı˛
¬Ûø¬ı˛¬ıÓ«¬Ú ‚ÀÈ¬ ’±¬ı˛ ¸˜À˚˛¬ı˛ ¬ı…¬ıÒ±ÀÚ ¤˝◊  ¬Ûø¬ı˛¬ıÓ«¬Ú ’±Àd¬ ’±Àd¬ ¬Û≈?œˆ”¬Ó¬ ˝À˚˛ ˜”˘ Êœ¬ıÀ·±á¬œ ŒÔÀfl¬
ÊÚÚ·Ó¬ ˆ¬±À¬ı ¬Û‘Ôfl¬ ˝À˚˛ Œ·À˘ ÚÓ≈¬Ú √õ∂Ê±øÓ¬¬ı˛ Î¬◊æ¬ı ˝˚˛º ¤˝◊ ˆ¬±À¬ı˝◊ ’±ÊÀfl¬¬ı˛ ¬Û‘øÔ¬ıœÀÓ¬ ¤˝◊ ’¸—‡…
¬ı˛fl¬˜ √õ∂±Ìœ¬ı˛ Î¬◊æ¬ı ˝À˚˛ÀÂ√º ’±Ê ŒÔÀfl¬ √õ∂±˚˛ 350 Œfl¬±øÈ¬ ¬ıÂ√¬ı˛ ’±À· Œ˚ √õ∂±ÀÌ¬ı˛ ¸‘ø©Ü ˝À˚˛øÂ√˘ Ó¬±

¤Ó¬ ¬ıÂ√¬ı˛ ÒÀ¬ı˛ Êœ¬ıÀfl¬ ’±|˚˛ fl¬À¬ı˛ √õ∂¬ı±ø˝Ó¬ ˝ÀÓ¬ ˝ÀÓ¬ ‚ÀÈ¬ÀÂ√ Ó¬±¬ı˛ ø¬ıøˆ¬ißÓ¬±, ¬ıÀ˚˛ ‰¬À˘ÀÂ√ ø¬ıøˆ¬iß

Ò±¬ı˛±˚˛º ¤˝◊ ø¬ıøˆ¬ißÓ¬± ¸‘ø©Ü¬ı˛ ¬ÛXøÓ¬Àfl¬˝◊ ’±˜¬ı˛± ¬ıø˘ ëë∆Ê¬ı ø¬ı¬ıÓ«¬Ú¬íí (Organic Evolution)º
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1.5.1 ø¬ıøˆ¬ißÓ¬±¬ı˛ ˜±ÀÁ¬ ‹fl¬… (Unity in Diversity)

¬Û‘øÔ¬ıœ¬ı˛ ¬ı≈Àfl¬ ¬ıÓ«¬˜±ÀÚ ’¸—‡… ¬ı˛fl¬À˜¬ı˛ Êœ¬ı ¬ı±¸ fl¬À¬ı˛º ’Ó¬œÀÓ¬› ’ÀÚfl¬ ¬ı˛fl¬À˜¬ı˛ Êœ¬ı ¬ı±¸ fl¬À¬ı˛

Œ·ÀÂ√, Ó¬±À¬ı˛ Œfl¬Î¬◊ Œfl¬Î¬◊ ¤‡Ú› ’¬ÛÀÓ¬…¬ı˛ ˜ÀÒ… Œ¬ı“À‰¬ ’±ÀÂ√, Œfl¬Î¬◊¬ı± ’¬ı˘≈5 ˝À˚˛ Œ·ÀÂ√º

’Ó¬œÓ¬ › ¬ıÓ«¬˜±Ú ø˜ø˘À˚˛ ¤˝◊ ’·≈ÚƒøÓ¬ √õ∂±Ìœ¬ı˛± øfl¬ ¸¬ı±˝◊ ’±˘±± ’±˘±± Ú±øfl¬ Ó¬±À¬ı˛ ˜ÀÒ… Œfl¬±Ú

¸•Ûfl«¬ ’±ÀÂ√º ˚≈øq¡¬ı±œ ˜±Ú≈À¯∏¬ı˛ ¤fl¬±ôL√ √õ∂À‰¬©Ü±˚˛ ’±ø¬ı©‘®Ó¬ ˝À˚˛ÀÂ√ ¤˝◊ ¸‘©Ü ÊœÀ¬ıÀ¬ı˛ ø¬ıøˆ¬ißÓ¬±¬ı˛ ˜±ÀÁ¬

‹fl¬…º ¤˝◊ fl¬Ô± ŒÔÀfl¬ ’±¬ÛÚ±¬ı˛± ˜ÀÚ Ú± fl¬À¬ı˛Ú  ¸˜d¬ ¬ı˛fl¬À˜¬ı˛ Êœ¬ıÀ·±á¬œ¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬

‹fl¬… ˝◊øÓ¬˜ÀÒ…˝◊ ˜±Ú≈À¯∏¬ı˛ Ê±Ú± Œ˙¯∏ ˝À˚˛ Œ·ÀÂ√º Œ¬ı˙ øfl¬Â√≈ Œé¬ÀS ø¬ı:±Úœ¬ı˛± ¤fl¬˜Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛Ú øÚº

’±·±˜œ øÀÚ ’±¬ı˛› Î¬◊ißÓ¬ :±Ú › √õ∂˚≈øq¡¬ı˛ ¸±˝±À˚… Œ¸˝◊ ¸Àµ˝ øÚ¬ı˛¸Ú ˝À¬ı ¬ıÀ˘ ’±˜¬ı˛± ’±˙±

¬ı˛±ø‡º

1.5.2 ‹fl¬… øÚX«±¬ı˛Ì ˝˚˛ øfl¬ˆ¬±À¬ı∑ (How the Unity is Determined?)

õ∂±ÌœÀ√¬ı˛ ø¬ıøˆ¬ißÓ¬±¬ı˛ ˜±ÀÁ¡ ‹fl¡… øÚX«±¬ı˛Ì fl¡¬ı˛± øfl¡z≈¬ ¸˝√√Ê√ fl¡±Ê√ Ú˚˛º øfl¡ ¬ÛXøÓ¬ÀÓ¬ ‹fl¡… øÚX«±¬ı˛Ì

˝√√˚˛ Ó¬± Ê√±Ú± Ô±fl¡À˘ ’±¬ÛøÚ ¬ı≈Á¡ÀÓ¬ ¬Û±¬ı˛À¬ıÚ ¬ÛXøÓ¬È¬± Œfl¡Ú Ê√øÈ¬˘ ’±¬ı˛ Œfl¡Ú˝◊√√ ¬ı± ø¬ı:±Úœ¬ı˛± fl¡‡Ú›

fl¡‡Ú› ¸˝√√˜Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛Ú Ú± øÚÀÊ√À√¬ı˛ ˜ÀÒ…º

√õ∂±ÌœŒ¬ı˛ ˜±ÀÁ¬ ‹fl¬… øÚX«±¬ı˛Ì fl¬¬ı˛± Œfl¬Ú fl¬øÍ¬Ú Ó¬± Œ¬ı±Á¬±ÀÚ±¬ı˛ ÊÚ… ¤fl¬È¬± ¸±‘˙…˜”˘fl¬ ‚È¬Ú± Î¬◊¬ÛàÔ±¬ÛÚ

fl¬ø¬ı˛ Ó¬±˝À˘ ø¬ı¯∏˚˛È¬± ¤fl¬È≈¬ ¬Ûø¬ı˛©®±¬ı˛ ˝À¬ıº ˜ÀÚ fl¬¬ı˛≈Ú ’±˜¬ı˛± ¤fl¬È¬± ¸±˜±øÊfl¬ ’Ú≈á¬±ÀÚ ’±Rœ˚˛¶§ÊÚ

¤fl¬ Ê±˚˛·±˚˛ ˝˘±˜º Œ¸‡±ÀÚ Œ‡± Œ·˘ ’±˜±¬ı˛ ŒÂ√À˘ ëfl¬í [Ò¬ı˛± ˚±fl¬ Ó¬±¬ı˛ Ú±˜] ’±˜±¬ı˛ ‡≈Î¬ˇÓ≈¬ÀÓ¬±

¬ˆ¬±˝◊ ¤¬ı˛ ŒÂ√À˘Àfl¬ [Ò¬ı˛± ˚±fl¬ Ó¬±¬ı˛ Ú±˜ ë‡í] Œ‰¬ÀÚ Ú±, fl¬±¬ı˛Ì ¤¬ı˛ ’±À· ¤À¬ı˛ ≈ÊÀÚ¬ı˛ ˜ÀÒ… Œfl¬±Ú

Œ‡±-¸±é¬±» ˝˚˛øÚº ’±ø˜ ëfl¬í › ë‡í ≈ÊÚÀfl¬˝◊ ŒÎ¬Àfl¬ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ¬Ûø¬ı˛‰¬˚˛ fl¬ø¬ı˛À˚˛ ø˘±˜º ¤˝◊

¬Ûø¬ı˛‰¬˚˛ fl¬¬ı˛±ÀÚ±¬ı˛ ¬ÛÀ¬ı˛ ëfl¬í Ê±Ú˘ Œ˚ ë‡í Ó¬±¬ı˛ ¬ˆ¬±˝◊º ¤Àé¬ÀS Œ‡≈Ú ’±ø˜ ëfl¬í ¤¬ı— ë‡í ¤¬ı˛ ˜ÀÒ…

¸•Ûfl«¬ øÚX«±¬ı˛Ú fl¬ø¬ı˛À˚˛ ø˘±˜º øfl¬ôL≈√ ˚ø ¤˜Ú ˝˚˛ Œ˚ ’±ø˜ Œ¸‡±ÀÚ ’Ú≈¬ÛøàÔÓ¬ ’Ô¬ı± ëfl¬í ¬ı± ë‡í

¤¬ı˛ ˜ÀÒ… ¬Ûø¬ı˛‰¬˚˛ fl¬ø¬ı˛À˚˛ Œ¬ı±¬ı˛ ˜Ó¬ Œfl¬Î¬◊ ŒÚ˝◊ Ó¬±˝À˘ øfl¬ ˝À¬ı∑ ¤fl¬È¬± Î¬◊¬Û±˚˛ ˝˘ ¤˝◊ Œ˚ ëfl¬í ’±¬ı˛

ë‡í ˚ø Ó¬±À¬ı˛ ¬Û”¬ı«¬Û≈¬ı˛≈¯∏À¬ı˛ Ú±˜ øÊ:±¸± fl¬À¬ı˛ [’¬ı˙… Ó¬±¬ı˛± ˚ø Œ¸˝◊ Ú±˜·≈À˘± Ê±ÀÚ] Ó¬±˝À˘ Œ‡±

˚±À¬ı ≈ÊÀÚ¬ı˛˝◊ √õ∂ø¬ÛÓ¬±˜˝ [Í¬±fl≈¬¬ı˛±±¬ı˛ ¬ı±¬ı±] ¤fl¬˝◊ ¬ı…øq¡º ’Ô«±» ëfl¬í › ë‡í ¤fl¬˝◊ ¬ı…øq¡¬ı˛ Î¬◊M¬ı˛¸”¬ı˛œ

¤¬ı— Ó¬±¬ı˛± ¬Û¬ı˛¶Û¬ı˛ ¸•Ûfl«¬˚≈q¡ ¬ˆ¬±˝◊º ¤¬ı˛ ŒÔÀfl¬ Ú± ˝˚˛ Œ¬ı±Á¬± Œ·˘ ˜±Ú≈À¯∏¬ı˛ ˜ÀÒ… ¸•Ûfl«¬ øfl¬ ˆ¬±À¬ı

øÚX«±¬ı˛Ì fl¬¬ı˛± ˚±˚˛º øfl¬ôL≈√  ’Ú…±Ú… Êœ¬ı ÊôL≈√À¬ı˛ Œé¬ÀS øfl¬ ˝À¬ı∑ Ó¬±À¬ı˛ ˜ÀÒ…fl¬±¬ı˛ ¸•Ûfl«¬ Œfl¬ ¬ıÀ˘

ŒÀ¬ı∑ ¤¬ı±¬ı˛ øÚ(˚˛ Œ¬ı±Á¬± ˚±À2Â Œ˚ ¤˝◊ ¸•Ûfl«¬ ˜±Ú≈¯∏Àfl¬˝◊ øÚX«±¬ı˛Ì fl¬À¬ı˛ øÚÀÓ¬ ˝˚˛ ¤¬ı— Ó¬± øfl¬ôL≈√

‡≈¬ı ¤fl¬È¬± ¸˝Ê Ú˚˛º

’±˜¬ı˛± ’ÀÚfl¬ ¸˜˚˛˝◊ ŒÀ‡øÂ√ Œ˚ ¤fl¬ ¬Ûø¬ı˛¬ı±¬ı˛ˆ≈¬q¡ ˜±Ú≈¯∏À¬ı˛ ˜ÀÒ… Œ¬ı˙ øfl¬Â√≈ ∆¬ıø˙©Ü… Œ‡± ˚±˚˛
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˚± ’ÀÚÀfl¬¬ı˛ ˜ÀÒ…˝◊ ’±ÀÂ√º Œ˚˜Ú ·±À˚˛¬ı˛ ¬ı˛— ŒÀ˝¬ı˛ ·Î¬ˇÚ, fl¬Ô± ¬ı˘±¬ı˛ Ò¬ı˛Ì, ·˘±¬ı˛ ¶§¬ı˛, ˝“±È¬± ‰¬˘±,

ø¬ıøˆ¬iß Œ˝ ’Àe·¬ı˛ ’±fl‘¬øÓ¬ √õ∂ˆ‘¬øÓ¬ Ú±Ú± ∆¬ıø˙©Ü…º ¤˝◊ ø‰¬ôL√± › ˚≈øq¡Àfl¬ ¸±˜ÀÚ Œ¬ı˛À‡ ø¬ı:±Úœ¬ı˛± Œ‰¬©Ü±

fl¬À¬ı˛Ú Êœ¬ıÀ·±á¬œÀ¬ı˛ ø¬ıøˆ¬iß ∆¬ıø˙©Ü… ¸•§ÀKÒ Ê±ÚÀÓ¬, Ó¬±¬ı˛¬Û¬ı˛ Œ¸˝◊ ∆¬ıø˙©Ü…·≈À˘±¬ı˛ ˜ÀÒ… ¸±‘˙… ›

∆¬ı¸±‘À˙…¬ı˛ Ó≈¬˘Ú± fl¬À¬ı˛ ø¬ı:±Úœ¬ı˛± øÚX«±¬ı˛Ì fl¬À¬ı˛Ú ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬º ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œ˚ ¸˜d¬ ∆¬ıø˙©Ü…

Œ‡± ˝˚˛ Ó¬±¬ı˛ fl¬À˚˛fl¬øÈ¬ ˝˘ - ¬ıø˝–’±fl‘¬øÓ¬ (Morphology), ’e·¸—àÔ±Ú (Anatomy), fl¬˘±àÔ±Ú

(Histology), w”¬Ì ·Í¬Ú (Embryology), ˙±¬ı˛œ¬ı˛Ó¬M3 (Physiology), ∆Ê¬ı ¬ı˛¸±˚˛Ú (Bio-chemistry)

√õ∂ˆ‘¬øÓ¬ ¸•Ûøfl«¬Ó¬ :±Úº ¤˝◊ :±Ú·≈À˘± √õ∂ÀÓ¬…fl¬È¬±˝◊ ˝˘ ø¬ıø˙©Ü… √õ∂fl¬±À¬ı˛¬ı˛ (Specialised Knowledge)

Ó¬±˝◊ ¤fl¬ÊÚ ø¬ı:±Úœ¬ı˛ ¬ÛÀé¬ ¸¬ı ¬ı˛fl¬˜ :±Ú ’±˝¬ı˛Ì fl¬À¬ı˛ Êœ¬ıÀ·±á¬œÀ¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬ øÚX«±¬ı˛Ì

fl¬¬ı˛± ˝À˚˛ ›ÀÍ¬ Ú±º ÚÓ≈¬Ú :±Ú ¬ı± ¬ÛXøÓ¬ ¬Z±¬ı˛± ø¬ı‰¬±¬ı˛ ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ù¬À˘ fl¬‡Ú› ¤˝◊ ¸•ÛÀfl«¬¬ı˛ ¬Û≈Ú–øÚX«±¬ı˛Ì

‚ÀÈ¬ ’±¬ı±¬ı˛ fl¬‡Ú› ¬ı± ¬Û”¬ı« øÚX«±ø¬ı˛Ó¬ ¸•ÛÀfl«¬¬ı˛ ¸¬ÛÀé¬ ’±¬ı˛› ˚≈øq¡¬ı˛ ¸˜Ô«Ú Œ˜À˘º ¤˝◊ˆ¬±À¬ı˝◊ ¤˝◊

ø¬ı:±Ú ¤ø·À˚˛ ‰¬À˘ÀÂ√ Î¬◊ißÓ¬ ŒÔÀfl¬ Î¬◊ißÓ¬Ó¬¬ı˛ d¬À¬ı˛º

1.5.3 ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ √õ∂±Ìœ Œ·±á¬œ (Different Kinds of Animal Groups)

√õ∂±Ìœø¬ı:±Úœ¬ı˛± ¸˜¢∂ ¬õ∂±Ìœfl≈¬˘Àfl¬ √õ∂±˚˛ 38 È¬± ¬ıÎ¬ˇ Œ·±á¬œÀÓ¬ ’Ô«±» ¬ÛÀ¬ı« (Phylum) ˆ¬±· fl¬À¬ı˛ÀÂ√Úº

Ó¬±¬ı˛± ˝˘ –-

* (1) ¸±¬ı˛Àfl¬±˜…±øàÈ¬À·±ÀÙ¬±¬ı˛± (Sarcomastigophora)

(2) ˘…±¬ıø¬ı˛ÀKÔ±˜¬ı˛Ù¬± (Labyrinthomorpha)

* (3) ¤ø¬Ûfl¬˜Àõ≠'± (Apicomplexa)

(4) ˜±˝◊ÀflË¡±À¶Û±¬ı˛± (Microspora)

(5) ’…±¸ÀÈ¬±À¶Û±¬ı˛± (Ascetospora)

(6) ø˜À'±ÀÊ±˚˛± (Myxozoa)

* (7) ø¸ø˘›ÀÙ¬±¬ı˛± (Ciliophora)

(8) õ≠±Àfl¬±ÀÊ±˚˛± (Placozoa)

* (9) ¬Ûø¬ı˛ÀÙ¬¬ı˛± (Poriferea)

* (10) øÚÎ¬±ø¬ı˛˚˛± (Cnidaria)

(11) øÈ¬ÀÚ±ÀÙ¬±¬ı˛± (Ctenophora)

* (12) ¬õ≠±øÈ¬À˝˘ø˜ÚøÔ¸ (Platyhelminthes)
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(13) øÚ˜±øÈ«¬˚˛± (Nemartea)

(14) Ú…±ÀÔ±ÀàÈ¬±˜≈ø˘Î¬± (Gnathostomulida)

(15) Œ˜À¸±ÀÊ±˚˛± (Mesozoa)

(16) ·…±ÀàÈò¬±ø¬∏Cfl¬± (Gastrotricha)

(17) ¬ı˛øÈ¬ÀÙ¬¬ı˛± (Rotifera)

(18) fl¬±˝◊ÀÚ±ø¬ı˛¶®± (Kinorhyncha)

* (19) øÚ˜±È¬± (Nemata)

(20) øÚ˜±ÀÈ¬±˜¬ı˛Ù¬± (Nematomorpha)

(21) ’…±fl¬±ÀKÔ±Àfl¬Ù¬±˘± (Acanthocephala)

(22) √õ∂±˚˛±¬Û≈ø˘Î¬± (Priapulida)

* (23) Œ˜±˘±¶®± (Mollusca)

* (24) ’…±øÚø˘Î¬± (Annelida)

(25) Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛± (Pogonophora)

(26) ˝◊øfl¬Î¬◊¬ı˛± (Echiura)

(27) ¸±˝◊¬Û±Úfl≈¬˘± (Sipuncula)

* (28) ’±ÀÔË«±À¬Û±Î¬± (Arthropoda)

(29) ›Ú±˝◊Àfl¬±ÀÙ¬±¬ı˛± (Onychophora)

(30) È¬±øÎ«¬¢∂±Î¬± (Tardigrada)

(31) ŒÙ¬±À¬ı˛±øÚÎ¬± (Phoronida)

(32) ¬¬ıË±À˚˛±ÀÊ±˚˛± (Bryozoa)

(33) ¤ÀKÈ¬±√õ∂"± (Entoprocta)

(34) ¬¬ıË±øfl¬›À¬Û±Î¬± (Braciopoda)

(35) øfl¬ÀÈ¬±¢ü±Ô± (Chaetognatha)

* (36) ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± (Echinodermata)

(37) Œ˝ø˜fl¬Î«¬±È¬± (Hemichordata)

* (38) fl¬Î«¬±È¬± (Chordata)
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¤ ◊̋ 38 ¸—‡…fl¬ ¬ÛÀ¬ı«¬ı˛ ˜ÀÒ… √õ∂Ô˜ 7 øÈ¬ ¬Û¬ı« ’±À· ¤fl¬¸±ÀÔ ¬ı˘± ˝Ó¬ ¬Û¬ı« Œ√õ∂±ÀÈ¬±ÀÊ±˚˛±, ¬ıÓ«¬˜±ÀÚ

¬ı˘± ˝˚˛ Î¬◊¬Û¬ı˛±Ê… Œ√õ∂±ÀÈ¬±ÀÊ±˚˛± (Subkingdom Protozoa)º ¤˝◊ ¬Û¬ı«·≈À˘±¬ı˛ ˜ÀÒ… fl¬Ó¬fl¬·≈À˘±Àfl¬ ¬ı˘±

˝˚˛ ’øÒfl¬ ¬Ûø¬ı˛ø‰¬Ó¬ ¬Û¬ı« (Major Phyla), ˚± Î¬◊¬ÛÀ¬ı˛¬ı˛ Ó¬±ø˘fl¬±˚˛ Ó¬±¬ı˛fl¬± (*) ø‰¬ø˝êÓ¬, ’±¬ı˛ ¬ı±øfl¬ ¬Û¬ı«·≈À˘±Àfl¬

¬ı˘± ˝˚˛ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ¬Ûø¬ı˛ø‰¬Ó¬ ¬Û¬ı« (Minor Phyla)º ’±Ê ¬Û˚«ôL√ √õ∂±˚˛ 20 ˘Àé¬¬ı˛ ˜Ó¬ ¸Êœ¬ı

¬ıd≈¬¬ı˛ √õ∂Ê±øÓ¬ ÊÚ± Œ·ÀÂ√, ’±¬ı˛› Ê±Ú±¬ı˛ ’À¬Ûé¬±˚˛ ¬ı˛À˚˛ÀÂ√, ¤¬ı˛ ŒÔÀfl¬˝◊ Œ¬ı±Ò˝˚˛ ’±µ±Ê fl¬¬ı˛± ˚±˚˛

Êœ¬ıÀÚ¬ı˛ ø¬ıøˆ¬ißÓ¬± fl¬Ó¬ ¬ı…±¬Ûfl¬º ¬Û¬ı˛¬ıÓ«¬œ ’Ò…±˚˛·≈À˘±ÀÓ¬ ¤˝◊ ¸•ÛÀfl«¬ ’±¬ı˛› Ê±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚº √õ∂Ò±Ú

√õ∂±Ìœ¬Û¬ı«·≈À˘±¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬ Œ¬ı˛‡ø‰¬ÀS¬ı˛ ˜±Ò…À˜ Œ‡±ÀÚ± ˝˘ [ø‰¬S  . 1.3)º

1.6 ¸±¬ı˛±—˙

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛÚ±¬ı˛± ø˙À‡ÀÂ√Ú

l √õ∂±ÀÌ¬ı˛ ¶§¬ı˛”¬Û øfl¬∑

l √õ∂±Ì › √õ∂±Ìœ¬ı˛ ¸•Ûfl«¬ øfl¬∑

l ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¬ı…±‡…±¬ı˛ ÊÚ… Î¬◊¬ÛàÔ±ø¬ÛÓ¬ ø¬ıøˆ¬iß ˜Ó¬¬ı±º

l ’±¬ÛÚ±¬ı˛± ø¬ıÀ˙¯∏ fl¬À¬ı˛ ŒÊÀÚÀÂ√Ú √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸‘ÊÚ ¸•ÛÀfl«¬ ›¬Û±ø¬ı˛Ú - ˝˘ÀÎ¬Ú ˜Ó¬¬ı±º

l √õ∂±ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸‘ÊÚ ˜ÀÓ¬¬ı˛ ¸˜Ô«ÀÚ Î¬◊À¬ı˛-ø˜˘±À¬ı˛¬ı˛ ¬Û¬ı˛œé¬± › ’±¬ı˛› ’Ú…±Ú… ø¬ı:±Úœ¬ı˛

¬Û¬ı˛œé¬± › Ò±¬ı˛Ì±

l√ õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM¬ı˛ ¬ÛÀ¬ı˛ Ó¬±¬ı˛ ø¬ıøˆ¬ißÓ¬± √õ∂±ø5 ˝˘ øfl¬ˆ¬±À¬ı∑

l ø¬ı:±Úœ¬ı˛± øfl¬À¸¬ı˛ øˆ¬øMÀÓ¬ ø¬ıøˆ¬iß √õ∂±ÌœÀ¬ı˛ Œ·±á¬œˆ≈¬q¡ fl¬À¬ı˛Úº

l√ õ∂±Ìœfl≈¬À˘¬ı˛ √õ∂Ò±Ú Œ·±á¬œˆ≈¬q¡ ¬Û¬ı«·≈À˘± øfl¬ øfl¬∑

1.7 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

(a) √õ∂±Ì › √õ∂±Ìœ¬ı˛ ˜ÀÒ… ¸•Ûfl«¬ øfl¬∑

(b) Êœ¬ıÀÚ¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ øfl¬ øfl¬∑

(c) ¸Êœ¬ı ¬ıd≈¬ fl¬±Àfl¬ ¬ıÀ˘∑

(d) ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±ÀÌ¬ı˛ Î¬◊»¬ÛøM ¸•§ÀKÒ ø¬ıøˆ¬iß ˜Ó¬¬ı±·≈ø˘ øfl¬ øfl¬∑

(e) √õ∂±Ì ¸‘ø©Ü¬ı˛ ’±ø ¬ÛÀ¬ı« ÊøÈ¬˘ ∆Ê¬ı-’Ì≈¬ı˛ ¬Û”¬ı«¸≈¬ı˛œÀ¬ı˛ Î¬◊»¬ÛøM ˝À˚˛øÂ√˘ øfl¬ˆ¬±À¬ı∑
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(f) ÊøÈ¬˘ ∆Ê¬ı ’Ì≈ ŒÔÀfl¬ ¤fl¬øÈ¬ ëë¸—·øÍ¬Ó¬ Œfl¬±¯∏íí ¸‘ø©Ü ˝À˚˛øÂ√˘ Œfl¬±Ú ∆¬ıø˙À©Ü…¬ı˛ ¸˜±·À˜∑

(g) ¬Û‘øÔ¬ıœÀÓ¬ ¤˝◊ ˝±Ê±¬ı˛ ˝±Ê±¬ı˛ √õ∂fl¬±À¬ı˛¬ı˛ Êœ¬ı øfl¬ ¸‘ø©Ü ˝À˚˛ÀÂ√ ’±˘±± ’±˘±± ˆ¬±À¬ı∑ ’±¬ÛÚ±¬ı˛

Î¬◊MÀ¬ı˛¬ı˛ ¶§¬ÛÀé¬ ˚≈øq¡ Œ‡±Úº

1.8 Î¬◊M¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ-1

1. (a) ø˜Ô…±*; (b) ¸Ó¬…  , (c) ¸Ó¬… , (d) ø˜Ô…±

2. (a) fl¬±¬ı«Ú, ’ø'ÀÊÚ, Ù¬¸Ù¬¬ı˛±¸ , (b) ’¬Û‰¬˚˛

(* ’…±ø˜¬ı± Ú±˜fl¬ √õ∂±Ìœ¬ı˛ øÚøV«©Ü ’±fl¬±¬ı˛ Ú±˝◊º]

’Ú≈̇ œ˘Úœ-2

1. (a) Œfl¬±¯∏ , (b) øÚÎ¬◊øflv¬˚˛±¸, (c) ¬ı˛±˝◊À¬ı±ÀÊ±˜, (d) Œfl¬±¯∏¬Û«±

’Ú≈̇ œ˘Úœ-3

1. (a) - iv, (b) -v, (c) - i, (d) - ii, (c) - iii

¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

(a) 1.2 ¤¬ı˛ Œ˙¯∏ Â√ÀS Œ‡≈Ú

(b) 1.2.1 Œ‡≈Ú

(c) ¸Êœ¬ı ¬ıd≈¬ ˝˘ øfl¬Â√≈ ÊøÈ¬˘ ¬ı˛±¸±˚˛øÚfl¬ ¬Û±ÀÔ«¬ı˛ ¸≈-¸—·øÍ¬Ó¬ ¸—·Í¬Ú ˚± ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ ˙øq¡

’±˝¬ı˛Ì fl¬À¬ı˛ øÚÀÊ¬ı˛ ∆Êø¬ıfl¬ fl¬±ÀÊ øÚøV«©Ü Â√Àµ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛º

(d) 1.4 Œ‡≈Ú

(e) 1.4.5.1 Œ‡≈Ú

(f) 1.4.5.3 Œ‡≈Ú

(g) 1.5 Œ‡≈Ú
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[ø‰¬S Ú— 1.1 – ¸Êœ¬ı¬ıd≈¬ ¬ı±˚˛≈¬Z±¬ı˛±› ¬ı±ø˝Ó¬ ˝À˚˛ Ô±Àfl¬ - ¤˝◊ ˚≈øq¡¬ı˛ ¸¬ÛÀé¬ ¬Û±d≈¬À¬ı˛¬ı˛ ¬Û¬ı˛œé¬±¬ı˛

Œ¬ı˛‡ø‰¬Sº (a) œ‚« ¬ı˛±Ê˝—¸-·˘±˚≈q¡ Ùv¬±À' ¬Û≈ø©Ü ¸±˜¢∂œ ¸À˜Ó¬ øÚ˚«±¸¬Û”Ì« fl¬À¬ı˛ Ù≈¬øÈ¬À˚˛ Œ¬ı˛À‡¬ Œ›˚˛±

˝˘º øfl¬Â√≈øÚ ¬ÛÀ¬ı˛ Œ‡± Œ·˘ Œ˚ øÚ˚«±À¸ ¬Û‰¬Ú ÒÀ¬ı˛øÚ ’Ô«±» ÊœÀ¬ı¬ı˛ ø¬ıfl¬±˙ ‚ÀÈ¬øÚº (b) ’Ú≈¬ı”̨¬Û

¬Û¬ı˛œé¬±¬ı˛ ¬ÛÀ¬ı˛ ¤fl¬øÈ¬ Ùv¬±À¶®¬ı˛ ˘•§±·˘± Œˆ¬À„ Œ¬ı˛À‡ Œ‡± Œ·˘ øÚ˚«±¸øÈ¬¬ı˛ ¬Û‰¬Ú ÒÀ¬ı˛ÀÂ√ ’Ô«±» ÊœÀ¬ı¬ı˛

ø¬ıfl¬±˙ ˝À˚˛ÀÂ√º
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ø‰¬S (1.2) – Î¬◊À¬ı˛-ø˜˘±À¬ı˛¬ı˛ ¬Û¬ı˛œé¬± ¬ÛXøÓ¬¬ı˛ Œ¬ı˛‡ø‰¬S
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ø‰¬S (1.3) – Î¬◊»¬ÛøM·Ó¬ ¸•Ûfl«¬ ø¬ıÀ¬ı‰¬Ú± fl¬À¬ı˛ ø¬ıøˆ¬iß √õ∂Ò±Ú √õ∂±Ìœ¬Û¬ı« ·≈À˘±¬ı˛

¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•ÛÀfl«¬¬ı˛ Œ¬ı˛‡ø‰¬Sº
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¤fl¬fl¬ 2 qqqqq √ õ∂±ÌœÀ¬ı˛ √õ∂øÓ¬¸˜Ó¬±, ’±fl¬±¬ı˛ ¤¬ı— Êœ¬ıÚÒ±¬ı˛Ì
¬ÛXøÓ¬

·Í¬Ú

2.1 √õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

2.2 √õ∂øÓ¬¸˜Ó¬±

ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬±

’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬±

ø¬Z-’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬±

‘˙…Àfl¬±Ì

ø¬ıÀˆ¬ Œ¬ı˛‡± › ø¬ıÀˆ¬Ó¬˘

2.3 ’±fl¬±¬ı˛

Êœ¬ıø¬ı:±ÚœÀ¬ı˛ ¬ı…¬ı˝‘Ó¬ fl¬À˚˛fl¬øÈ¬ é≈¬^ ¤fl¬fl¬

ø¬ıøˆ¬iß Œ·±á¬œ¬ı˛ √õ∂±ÌœÀ¬ı˛ ’±fl¬±¬ı˛

2.4 Êœ¬ıÚ Ò±¬ı˛Ì ¬ÛXøÓ¬

ù´¸Ú › ù´±¸¬ı±˚˛≈ ¢∂˝Ì ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

¬ı±¸àÔ±Ú ’Ú≈¸±À¬ı˛

¬ı±¸àÔ±Ú-Ê˘

¬ı±¸àÔ±Ú-Ê˘ › àÔ˘

¬ı±¸àÔ±Ú - àÔ˘

‡±…¢∂˝Ì ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

Œ¬ı˛‰¬Ú ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

ÊÚÚ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

w”¬Ì±Ì≈¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Ú ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛
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Êœ¬ıÚ‰¬flË¡ ’Ú≈¸±À¬ı˛

2.5 ¸±¬ı˛±—˙

2.6 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

2.7 Î¬◊M¬ı˛̃ ±˘±

2.1 √õ∂d¬±¬ıÚ±

’±À·¬ı˛ ¤fl¬fl¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛÚ±¬ı˛± Ê±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú øfl¬ fl¬À¬ı˛ √õ∂±Ì ¸‘ø©Ü ˝˘ ’±¬ı˛ Ó¬±¬ı˛¬ÛÀ¬ı˛ ø¬ıøˆ¬iß

Ò±¬ı˛±˚˛ √õ∂¬ı±ø˝Ó¬ ˝À˚˛ √õ∂±Ìœfl”¬˘ ˝À˚˛  Î¬◊Í¬˘ ∆¬ıø‰¬S˜˚˛º ¤˝◊ ∆¬ıø‰¬S˜˚˛ ¬√õ∂±ÌœÀ¬ı˛ ¸•§ÀKÒ ’±˜¬ı˛± Ê±ÚÀ¬ı±

øfl¬ˆ¬±À¬ı∑ ¤˝◊ Ê±Ú±¬ı˛ øfl¬ Œfl¬±Ú ¬ÛXøÓ¬ ¬ı± √õ∂øflË¡˚˛± ¬ı± øÚ˚˛˜ ’±ÀÂ√∑ Ú±øfl¬ Œ˚˜Ú‡≈˙œ ˆ¬±À¬ı ¤fl¬È¬± √õ∂±Ìœ

¬ı± Êœ¬ıÀ·±á¬œÀfl¬ Ê±ÚÀ˘˝◊ ˝À¬ı∑ ¤¬ı˛ Î¬◊MÀ¬ı˛ ¬ı˘ÀÓ¬ ˝˚˛ - Ú±, √õ∂±ÌœÀ¬ı˛ ø¬ıøé¬5ˆ¬±À¬ı Ê±ÚÀ˘ ˝À¬ı Ú±,

Ó¬±À¬ı˛Àfl¬ ¤fl¬ øÚø«©Ü ¬ÛXøÓ¬¬ı˛ ˜±Ò…À˜ ø¬ı:±Ú¸•úÓ¬ˆ¬±À¬ı Ê±Ú± ˝˚˛ ’Ô¬ı± ¬ı˘± Œ˚ÀÓ¬ ¬Û±À¬ı˛ Ê±Ú±¬ı˛

Œ‰¬©Ü± fl¬¬ı˛± ˝˚˛º ¤˝◊ Ê±Ú± øÚˆ«¬¬ı˛ fl¬À¬ı˛ √õ∂Ò±ÚÓ¬– fl¬Ó¬È¬± ¸≈À˚±· ’±ÀÂ√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º ÚÓ≈¬Ú ÚÓ≈¬Ú fl¬±ø¬ı˛·¬ı˛œ

é¬Ó¬± (Technical Skill) ¬ı‘øX › ÚÓ≈¬Ú ¬ÛXøÓ¬ (Method) ’±ø¬ı©®±À¬ı˛¬ı˛ ¬Ù¬À˘ Ê±Ú±¬ı˛ ¸œ˜±› ¬ı‘øX

¬Û±À2Â, Ù¬À˘ fl¬‡Ú› ’±¬ı˛› ·ˆ¬œ¬ı˛ ˆ¬±À¬ı Ê±Ú± ˚±À2Âº

’±˜¬ı˛± ˚‡Ú Œfl¬±Ú ˜±Ú≈¯∏ ¸•§ÀKÒ Ê±ÚÀÓ¬ ‰¬±˝◊ Ó¬‡Ú ’±˜¬ı˛± øfl¬ øfl¬ ø¬ı¯∏˚˛ Ê±ÚÀÓ¬ ‰¬±˝◊∑ Œ¸˝◊ ˜±Ú≈À¯∏¬ı˛

˙≈Ò≈ ∆ø˝fl¬ ·Í¬Ú Ê±ÚÀ˘˝◊ ˝˘ Ú±, Ó¬±¬ı˛ ø˙é¬±, œé¬±, fl¬˜«, ¬ı˛≈ø‰¬, ø‰¬ôL√±Ò±¬ı˛±, ¬ı—˙¬Ûø¬ı˛‰¬˚˛ √õ∂ˆ‘¬øÓ¬ Ú±Ú±

ø¬ı¯∏À˚˛ Ê±ÚÀ˘ Ó¬À¬ı˝◊ ˜±Ú≈¯∏Àfl¬ ˆ¬±˘ ˆ¬±À¬ı Ê±Ú± ˚±˚˛º øÍ¬fl¬ Œ¸˝◊˜Ó¬˝◊ √õ∂±ÌœÀ¬ı˛ Ú±Ú± ∆¬ıø˙©Ü…, ø¬ıÀ˙¯∏

fl¬À¬ı˛ ·Í¬Ú·Ó¬ › ·≈Ì·Ó¬ ∆¬ıø˙©Ü…, ’±˜¬ı˛± ˚Ó¬ ˆ¬±˘ ˆ¬±À¬ı øÚÌ«˚˛ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ı± Ó¬Ó¬ ˆ¬±˘ˆ¬±À¬ı Œ¸˝◊

√õ∂±Ìœ ¬ı± √õ∂±ÌœÀ·±á¬œ¬ı˛ ‰¬±ø¬ı˛S±˚˛Ú (Characterisation) fl¬¬ı˛± ¸y√√¬ı ˝À¬ıº ˜ÀÚ √õ∂ùü Ê±·ÀÓ¬ ¬Û±À¬ı˛ ¤˝◊

¸¬ı fl¬À¬ı˛ øfl¬ ¬Û±¬ı∑ ¤¬ı˛ ¬ı˛fl¬±¬ı˛˝◊ ¬ı± øfl¬∑ √õ∂±ÌœÊ·ÀÓ¬ ¤˝◊ Œ˚ ø¬ıøˆ¬ißÓ¬± Ó¬± ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛ÀÓ¬ ¤¬ı— ø¬ıøˆ¬iß

√õ∂±ÌœÀ·±á¬œ¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬ øÚÌ«˚˛ fl¬¬ı˛ÀÓ¬ ¤˝◊ :±Ú ’Ó¬…ôL√ √õ∂À˚˛±ÊÚœ˚˛º ¤˝◊ ’Ò…±À˚˛ Œ¸˝◊

ø˝¸±À¬ı √õ∂À˚˛±ÊÚœ˚˛ ¬ÛKÔ± › ø¬ı‰¬±¬ı˛ ¬¬ÛXøÓ¬¬ı˛ ¸•§ÀKÒ øfl¬Â√≈ ’±À˘±‰¬Ú± fl¬¬ı˛À¬ı±º

Î¬◊ÀV˙… –

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬¬ı˛À˘ ’±¬ÛøÚ

l √õ∂øÓ¬¸˜Ó¬± øfl¬, ¤ ø¬ı¯∏À˚˛ ¶Û©Ü Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂øÓ¬¸˜Ó¬±¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ › Ó¬±À¬ı˛ ¶§¬ı˛”¬Û øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
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l é≈¬^ √õ∂±ÌœÀ¬ı˛ ¬Ûø¬ı˛˜±À¬Û¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ¤fl¬fl¬·≈ø˘¬ı˛ Î¬◊À~‡ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂±ÌœÀ¬ı˛ ø¬ıøˆ¬iß ’±fl¬±¬ı˛ ¸•§ÀKÒ Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l √õ∂±ÌœÀ¬ı˛ ø¬ıøˆ¬iß Êœ¬ıÚÒ±¬ı˛Ì √õ∂øflË¡˚˛± ¸•§ÀKÒ ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

2.2 ¬√õ∂øÓ¬¸˜Ó¬± (Symmetry)

’±˜¬ı˛± fl¬‡Ú› Œfl¬±Ú ¬ı…øq¡¬ı˛ ¸•§ÀKÒ ¬ıÀ˘ Ô±øfl¬, Œ˚˜Ú ’˜≈fl¬ ¬ı…øq¡¬ı˛ Î¬±ÚÀ‰¬±‡È¬± ¤fl¬È≈¬ ŒÂ√±È¬ ¬ı±

¬ı“± fl“¬±ÒÈ¬± ¤fl¬È≈¬ Œ¬ı˙œ Ï¬±˘≈ ¬ı± Î¬±Ú ˝±Ó¬È¬± ¤fl¬È≈¬ Œ¬ı˙œ ˘•§± ¤˝◊¬ı˛fl¬˜ ’±¬ı˛› fl¬Ó¬ øfl¬º ’±¸À˘ ’±˜¬ı˛±

Œ¬ı±Á¬±ÀÓ¬ ‰¬±˝◊øÂ√  Œ˚ Œ¸˝◊ ¬ı…øq¡¬ı˛ Œ¸˝◊ ’e·øÈ¬¬ ≈¬Û±À˙ ¸˜±Ú ŒÚ˝◊ ’Ô¬ı± ¸˜±Úˆ¬±À¬ı ’¬ıøàÔÓ¬ ŒÚ˝◊

Ù¬À˘ Ó¬±¬ı˛ ∆ø˝fl¬ ¸±˜?¸… Ú©Ü ˝À˚˛ÀÂ√º Œ¸˝◊ ¬ı…øq¡¬ı˛ ≈ÀÈ¬± Œ‰¬±‡, ≈ÀÈ¬± ˝±Ó¬˝◊ ˚ø ¸˜±Ú ’±fl¬±À¬ı˛¬ı˛

˝Ó¬ ¬ı± ≈øÀfl¬¬ı˛ fl“¬±Ò˝◊ ¸˜±Ú Ï¬±˘≈ ˝Ó¬ Ó¬±˝À˘ ’±˜¬ı˛± ¤˝◊ ¬ı˛fl¬˜ fl¬Ô± ¬ı˘Ó¬±˜ Ú±º ’±˜±À¬ı˛ Œé¬ÀS

≈øÀfl¬¬ı˛ ’Àe·¬ı˛ ’±fl¬±¬ı˛ › ’¬ıàÔ±Ú ¸˜±Ú › ¸±˜?¸…¬Û”Ì« Ú± Ô±fl¬À˘ ’±˜±À¬ı˛ Œ‰¬±À‡  ‘ø©Üfl¬È≈¬ ˜ÀÚ

˝˚˛ ’Ô«±» ’±˜¬ı˛± Œ¬ı±Á¬±ÀÓ¬ ‰¬±˝◊ ŒÀ˝¬ı˛ √õ∂øÓ¬¸˜Ó¬± ˆ¬e· ˝À˚˛ÀÂ√ fl¬±¬ı˛Ì Œ¸˝◊ ’e· ¬ı± ’e··≈ø˘ ’¸˜±Ú

’Ô¬ı± ’¸˜±?¸…¬Û”Ì« ˆ¬±À¬ı ¬ı˛À˚˛ÀÂ√º ¤fl¬‡G¬ ¬Û±ÔÀ¬ı˛¬ı˛ È≈¬fl¬À¬ı˛± ¬ı± ¤fl¬‡G¬ ’¸˜±Ú ˝◊“ÀÈ¬¬ı˛ È≈¬fl¬À¬ı˛± Œfl¬±Úˆ¬±À¬ı˝◊

¸˜±Ú ’±fl‘¬øÓ¬¬ı˛ ≈ÀÈ¬± ’—À˙ ˆ¬±· fl¬¬ı˛± ˚±˚˛ Ú± ¤˝◊¬ı˛fl¬˜ ¬ıd≈¬Àfl¬ ’±˜¬ı˛± ¬ıÀ˘ Ô±øfl¬ ’√õ∂øÓ¬¸˜

(Asymmetrical) [ø‰¬S 2.1a) √õ∂±ÌœÊ·ÀÓ¬› ¤¬ı˛ Î¬◊±˝¬ı˛Ì ’±ÀÂ√¬ Œ˚˜Ú - ’…±ø˜¬ı±, ¤KÈ¬±ø˜¬ı± [ø‰¬S

2.1 b,c)º

¸≈Ó¬¬ı˛±— √õ∂øÓ¬¸˜Ó¬± ¬ı˘ÀÓ¬ Œ¬ı±Á¬±ÀÚ± ˝˚˛ Œfl¬±Ú ’é¬ ¬ı± Ó¬À˘¬ı˛ ≈¬Û±À˙ ø¬ıøˆ¬iß ’Àe·¬ı˛ ¸˜±Ú ›

¸±˜?¸…¬Û”Ì« ø¬ıÚ…±¸º ø¬ıÚ…±À¸¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ ’Ú≈¸±À¬ı˛ √õ∂øÓ¬¸˜Ó¬±¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ ’±ÀÂ√º ÚœÀ‰¬ Ó¬± ’±À˘±‰¬Ú±

fl¬¬ı˛± ˝˘º

2.2.1 ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬± (Bilateral Symmetry)

˚‡Ú Œfl¬±Ú ¬ıd≈¬¬ı˛ ø¬ıøˆ¬iß ’—˙·≈ø˘ ¤fl¬øÈ¬ ˜±S Ó¬À˘¬ı˛ ¬ı± ’Àé¬¬ı˛ ≈¬Û±À˙ ¸˜±Ú › ¸±˜?¸…¬Û”Ì«

ˆ¬±À¬ı ’¬ıàÔ±Ú fl¬À¬ı˛ Ó¬‡Ú Ó¬±Àfl¬ ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬± ¬ıÀ˘º ¤Àé¬ÀS ¬ıd≈¬øÈ¬Àfl¬ ¸˜±Ú ≈øÈ¬ ’—À˙ ˆ¬±·

fl¬¬ı˛± ˚±À¬ı ˚ø Ó¬±Àfl¬ ˙≈Ò≈ ¤fl¬øÈ¬ ˜±S Ó¬À˘ ø¬ıˆ¬q¡ fl¬ø¬ı˛ [ø‰¬S 2.1 d)º ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜ ¬ıd≈¬ ’±˜±À¬ı˛

’±À˙ ¬Û±À˙ ’ÀÚfl¬ ’±ÀÂ√, Œ˚˜Ú - ˝±Ó¬±, ‡≈øôL√, ‰¬±˜‰¬, Œ‰¬˚˛±¬ı˛ √õ∂ˆ‘¬øÓ¬º √õ∂±ÌœÊ·ÀÓ¬› ’ÀÚfl¬ Î¬◊±˝¬ı˛Ì

’±ÀÂ√, Œ˚˜Ú - ˜˙±, ˜±øÂ√, fl“¬±fl¬Î¬ˇ±, ø‰¬—øÎ¬ˇ, Œfl“¬À‰¬±, ŒÊ“±fl¬, ˜±Â√, ¬ı…±„, ¸±¬Û, øÈ¬fl¬øÈ¬øfl¬, ¬Û±‡œ, ¬Û˙≈

¤˜Úøfl¬ ˜±Ú≈¯∏º ¬ıd≈¬Ó¬- ’…±øÚø˘Î¬±, ’±ÀÔË«±À¬Û±Î¬±, Œ˜±˘±¶®± › fl¬Î«¬±È¬± ¬Û¬ı«·≈À˘±¬ı˛ ¤fl¬È¬± ∆¬ıø˙©Ü… ˝˘

ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬± [ø‰¬S 2.1 e-h)º
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2.2.2 ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± (Radial Symmetry)

˚‡Ú Œfl¬±Ú ¬ıd≈¬Àfl¬ ¤Àfl¬¬ı˛ Œ¬ı˙œ Ó¬˘ øÀ˚˛ ø¬ıˆ¬q¡ fl¬¬ı˛À˘ ¬ÛÀ¬ı˛› ≈øÈ¬ ¸˜±Ú ¬ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛

Ó¬‡Ú Œ¸˝◊ √õ∂øÓ¬¸˜Ó¬±Àfl¬ ¬ıÀ˘ ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬±º Œ˚˜Ú Ò¬ı˛≈Ú ¤fl¬È¬± ‡±¬ı±¬ı˛ Ô±˘± ’Ô¬ı± Ó¬±¬ı˛±˜±ÀÂ√¬ı˛

˜Ó¬ Œfl¬±Ú √õ∂±Ìœ [ø‰¬S 2.1 i), ¤Àfl¬ ’ÀÚfl¬·≈À˘± Ó¬˘ øÀ˚˛ ˆ¬±· fl¬¬ı˛À˘ ≈ÀÈ¬± ¸˜±Ú ’—˙ ˝À¬ıº ’±˜±À¬ı˛

’±À˙¬Û±À˙ ’±¬ı˛› ’ÀÚfl¬ ¬ıd≈¬ Œ‡ÀÓ¬ ¬Û±˝◊ ˚±¬ı˛± ’¬ı˛œ˚˛ ¬√õ∂øÓ¬¸˜ ¸•Ûiß, Œ˚˜Ú - ø˙ø˙, Œ¬ı±Ó¬˘, ÊÀ˘¬ı˛

¢≠±¸, ‚øÈ¬, ¬ı±øÈ¬, ˝“±øÎ¬ˇ, ·±˜˘± ˝◊Ó¬…±øº √õ∂±Ìœ Ê·ÀÓ¬› ’ÀÚfl¬ Î¬◊±˝¬ı˛Ì Œ‡± ˚±˚˛, Œ˚˜Ú - ˝±˝◊E±,

ŒÊø˘øÙ¬¸, ¸±·¬ı˛ fl≈¬¸≈˜, Ó¬±¬ı˛± ˜±Â√, ¸˜≈^˙˙± √õ∂ˆ‘¬øÓ¬ [ø‰¬S 2.1 j,k,m)º √õ∂fl‘¬Ó¬¬ÛÀé¬ ¬Ûø¬ı˛ÀÙ¬¬ı˛±, øÚÎ¬±ø¬ı˛˚˛±,

¤fl¬±˝◊ÀÚ±Î¬±˜±È¬± ¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ √õ∂±ÌœÀ¬ı˛ ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± ˘é¬ fl¬¬ı˛± ˚±˚˛º

2.2.3 ø¬Z-’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± (Biradial Symmetry)

˚‡Ú Œfl¬±Ú ˜”˘Ó¬– ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ ¬ıd≈¬¬ı˛ ¸±ÀÔ ¤fl¬øÈ¬ ’Ô¬ı± ≈øÈ¬ ’—˙ ¤˜Úˆ¬±À¬ı ˚≈q¡ ˝˚˛ ˚±ÀÓ¬

Ó¬±¬ı˛ ˜”˘ ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± Ú©Ü ˝À˚˛ ¬ıd≈¬øÈ¬ ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ Ó¬‡Ú Ó¬±Àfl¬ ø¬Z-’¬ı˛œ˚˛

√õ∂øÓ¬¸˜Ó¬± ¬ıÀ˘º Œ˚˜Ú Ò¬ı˛± ˚±fl¬ ‰¬±À˚˛¬ı˛ Œ¬Û˚˛±˘±º Œ¬Û˚˛±˘±¬ı˛ ˝±Ó¬˘øÈ¬ Ú± Ô±fl¬À˘ Ó¬±Àfl¬ ’±˜¬ı˛± ¬ı˘Ó¬±˜

’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ ¬ıd≈¬ øfl¬ôL≈√ ˝±Ó¬À˘¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ ÊÚ… Ó¬± ¬Ûø¬ı˛ÌÓ¬ ˝À˚˛ÀÂ√ ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜ ¬ıd≈¬ÀÓ¬º

¤¬ı˛”¬Û Œé¬ÀS ¤˝◊ ¬ıd≈¬øÈ¬Àfl¬ ¬ı˘± ˝À¬ı ø¬Z’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ ¬ıd≈¬ [ø‰¬S 2.1, n)º √õ∂±ÌœÀ¬ı˛ Œé¬ÀS ’±˜¬ı˛±

¸±Ò±¬ı˛ÌÓ¬– øÈ¬ÀÚ±ÀÙ¬±¬ı˛± ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¤˝◊ √õ∂øÓ¬¸˜Ó¬± Œ‡ÀÓ¬ ¬Û±˝◊ [ø‰¬S 2.1, l)º ≈øÈ¬ fl¬ø¯∏«fl¬±¬ı˛

Î¬◊¬ÛøàÔøÓ¬¬ı˛ ÊÚ… ¤À¬ı˛ ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± Ú©Ü¬ ˝À˚˛ ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

2.2.4 ‘˙…Àfl¬±Ì (Angle of view)

Œfl¬±Ú ¤fl¬øÈ¬ øS˜±øSfl¬ ¬¬ıd≈¬Àfl¬ Œ‡±¬ı˛ ‘˙…Àfl¬±ÀÌ¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ¸±ÀÔ ¸±ÀÔ Ó¬±¬ı˛ ø‰¬S ¬Ûø¬ı˛¬ıøM«Ó¬ ˝ÀÓ¬

Ô±Àfl¬º Œ˚˜Ú ¤fl¬È¬± ¬ı±Î¬ˇœ ¸±˜ÀÚ ŒÔÀfl¬ Œ‡À˘ Œ˚¬ı˛fl¬˜ ˜ÀÚ ˝À¬ı, Ó¬± ¬Û±˙ ŒÔÀfl¬ ¬ı± ø¬ÛÂ√Ú ŒÔÀfl¬

’Ô¬ı± Î¬◊¬Û¬ı˛ ŒÔÀfl¬ Œ‡À˘ Ó¬± Œ‡ÀÓ¬ ’Ú…¬ı˛fl¬˜ ˝À¬ıº Œ˚À˝Ó≈¬ Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±Ìœ˝◊ øS˜±øSfl¬ ’±fl¬±¬ı˛

ø¬ıø˙©Ü Ó¬±˝◊ Ó¬±À¬ı˛ ¬ıÌ«Ú±¬ı˛ ¸˜˚˛ ‘˙…Àfl¬±ÀÌ¬ı˛ fl¬Ô±› ¬ı˘±¬ı˛ ¬ı˛fl¬±¬ı˛ ˝˚˛º Œ¸˝◊ ø˝¸±À¬ı fl¬À˚˛fl¬øÈ¬ ‘˙…Àfl¬±ÀÌ¬ı˛

Ú±˜ Œ›˚˛± ˝À˚˛ÀÂ√ Œ˚˜Ú -

(a) ’efl¬œ˚˛ (Ventral) - ˚‡Ú ’efl¬À˙ ¬ı± Œ¬ÛÀÈ¬¬ı˛ øfl¬ ¬ı± ˆ”¬¸—˘¢ü øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º

(b) ¬Û‘á¬œ˚˛ (Dorsal) - ˚‡Ú ¬Û‘á¬À˙ ¬ı± ø¬ÛÀÍ¬¬ı˛ øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º

(c) ¬Û±ù´«œ˚˛ (Lateral) - ˚‡Ú ¬Û±˙ ŒÔÀfl¬ Œ‡± ˝˚˛º

(d) ˜≈‡√õ∂±ôL√àÔ (Oral) - ˚‡Ú ˜≈‡√õ∂±ôL√ øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º
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(e) ø¬ı˜≈‡ √õ∂±ôL√àÔ (Aboral) -˚‡Ú ˜≈‡√õ∂±ÀôL√¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º

(f) ’√õ∂À˙œ˚˛ (Anterior) - ˚‡Ú ŒÀ˝¬ı˛ ¸±˜ÀÚ¬ı˛ øfl¬ ’Ô«±» Œ˚ øÀfl¬ Œ˝ -’¢∂¸¬ı˛ ˝˚˛ Œ¸˝◊

øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º ’ÀÚfl¬ √õ∂±Ìœ¬ı˛ Œé¬ÀS ˜≈‡õ∂±ôL√àÔ ‘˙… ’±¬ı˛ ’√¢∂À˙œ˚˛ ‘˙… ¤fl¬˝◊º

(g) ¬Û(±»À˙œ˚˛ (Posterior) - ˚‡Ú ŒÀ˝¬ı˛ ø¬ÛÂ√ÀÚ¬ı˛ øfl¬ ŒÔÀfl¬ Œ‡± ˝˚˛º

[ø‰¬S 2.2, a, b)º

2.2.5 ø¬ıÀˆ¬ Œ¬ı˛‡± › ø¬ıÀˆ¬ Ó¬˘ (Dividing Axis and Plane)

fl¬‡Ú› Œfl¬±Ú √õ∂±Ìœ¬ı˛ ŒÀ˝¬ı˛ ’ôL√·«Í¬Ú ¬ıÌ«Ú± fl¬¬ı˛±¬ı˛ ¸˜˚˛ √õ∂±ÌœøÈ¬Àfl¬ ø¬ıøˆ¬iß Ó¬À˘ ø¬ıÀˆ¬øÓ¬ fl¬¬ı˛±¬ı˛

¬ÛÀ¬ı˛¬ı˛ ‘˙… ¬ıÌ«Ú± fl¬¬ı˛ÀÓ¬ ˝˚˛º ¤˝◊¬ı˛fl¬˜ fl¬À˚˛fl¬øÈ¬ ø¬ıÀˆ¬À¬ı˛‡± ¬ı± ø¬ıÀˆ¬Ó¬˘ ˝˘ -

(a) ’Ú≈Õ‚«… ’é¬ (Longitudinal Axis) - ˜±Ô±¬ı˛ ¸±˜ÀÚ ŒÔÀfl¬ ŒÀ˝¬ı˛ Œ˙¯∏ ¬Û˚«ôL√ Œ˝ ∆‚«…

¬ı¬ı˛±¬ı¬ı˛ ’é¬Àfl¬ ¬ı˘± ˝˚˛º

(b) ¸•ú≈‡À˙œ˚˛ Ó¬˘ (Frontal Plane) ˝˘ ŒÀ˝¬ı˛ ’Ú≈Õ‚«… ’é¬ ÒÀ¬ı˛ Œ˝Àfl¬ ˚ø ¤˜Úˆ¬±À¬ı

ø¬ıˆ¬q¡ fl¬ø¬ı˛ ˚±ÀÓ¬ Œ˝øÈ¬ ¤fl¬øÈ¬ ¬Û‘á¬À˙œ˚˛ › ’Ú…øÈ¬ ’efl¬À˙œ˚˛ ’—À˙ ø¬ıˆ¬q¡ ˝˚˛ Ó¬±Àfl¬

¸•ú≈‡À˙œ˚˛ Ó¬˘ ¬ıÀ˘º [ø‰¬S 2.2, c)º

(c) ¬Û±ù´«À˙œ˚˛ Ó¬˘ (Sagittal Plane) ˝˘ ŒÀ˝¬ı˛ ’Ú≈Õ‚«… ’é¬ ÒÀ¬ı˛ Œ˝Àfl¬ ˚ø ¤˜Úˆ¬±À¬ı

ø¬ıˆ¬q¡ fl¬ø¬ı˛ ˚±ÀÓ¬ Œ˝øÈ¬ ¤fl¬øÈ¬ ¬ı“± ¤¬ı— ’¬Û¬ı˛øÈ¬ Î¬±Ú ¬Û±ù´«‡ÀG¬ ø¬ıˆ¬q¡ ˝˚˛ Œ¸˝◊ Ó¬˘Àfl¬

¬Û±ù´«À˙œ˚˛ Ó¬˘ ¬ıÀ˘ [ø‰¬S 2.2, d)º

(d) ’Ú≈√õ∂àÔ Ó¬˘ (Transverse Plane) ’Ú≈Õ‚«… Œ¬ı˛‡±¬ı˛ ¸±ÀÔ Î¬◊˘•§ˆ¬±À¬ı Œ˚ Ó¬˘ Œ˝Àfl¬ ’¢∂

› ¬Û(±» ¤˝◊ ≈˝◊ ˆ¬±À· ˆ¬±· fl¬À¬ı˛ Ó¬±Àfl¬ ’Ú≈√õ∂àÔ Ó¬˘ ¬ıÀ˘º ¤˝◊ Ó¬˘ ŒÀ˝¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ

˝±ÀÓ¬ ¬Û±À¬ı˛ [ø‰¬S  2.2, e)º

’Ú≈̇ œ˘Úœ-1

1. øÚ•ßø˘ø‡Ó¬ ¬ıd≈¬ ˚ √õ∂±Ìœ·≈ø˘Àfl¬ √õ∂øÓ¬¸˜Ó¬± ’Ú≈˚±˚˛œ Œ·±á¬œˆ≈¬q¡ fl¬¬ı˛≈Ú

(a) ˝±˝◊E±, (b) ˝±Ó¬±, (c) ŒÊ“±fl¬, (d) Ô±˘±, (e) ˝“±øÎ¬ˇ, (f)  ‰¬±À˚˛¬ı˛ fl¬±¬Û, (g) ŒÊø˘øÙ¬¸,

(h) ¬ı˛≈˝◊˜±Â√, (i) Œfl“¬À‰¬±, (j) ¬˝ø˜«ÀÙ¬±¬ı˛± [øÈ¬ÀÚ±ÀÙ¬¬ı˛± ¬Û¬ı«ˆ≈¬q¡ √õ∂±Ìœ], (k) ’…±ø˜¬ı±º

2. ˜±Ú≈À¯∏¬ı˛ ø¬Z-¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜Ó¬± √õ∂fl¬±˙ ¬Û±˚˛ ˚ø Ó¬±Àfl¬ ñññ ’é¬ øÀ˚˛ Œ˝øÈ¬ ø¬ıˆ¬q¡ fl¬¬ı˛±

˝ ˛̊º
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2.3 ’±fl¬±¬ı̨ (Size)

√õ∂±ÌœÀ¬ı˛ ’±fl¬±¬ı˛ ’ÀÚfl¬ ¬ı˛fl¬À˜¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú - ¬ı‘˝», ’øÓ¬ ¬ı‘˝», é≈¬^, ’øÓ¬ é≈¬^, ’±Ú≈¬ıœé¬øÌfl¬,

’øÓ¬ ’±Ì≈¬ıœé¬øÌfl¬º ¬ı…±¬Û±¬ı˛È¬± ¤fl¬È≈¬ ø¬ıd¬‘Ó¬ˆ¬±À¬ı ¬ı˘À˘ Œ¬ı±Ò ˝˚˛ ø¬ı¯∏˚˛È¬± ¤fl¬È≈¬ ¬Ûø¬ı˛©®±¬ı˛ ˝À¬ıº ¬ı‘˝»
¬ı± é≈¬^ ¤˝◊ ˙s·≈À˘± ’±À¬Ûøé¬fl¬, ’Ô«±» Ó≈¬˘Ú±˜”˘fl¬ ˙sº ’±ø˜ ˚±Àfl¬ ¬ı‘˝» ¬ı˘˘±˜ ’±¬ı˛ ¤fl¬ÊÚ
˝˚˛Ó¬ Ó¬±Àfl¬ ¬ı‘˝» ¬ı˘ÀÓ¬ ¬ı˛±Êœ ÚÚº Ó¬±˝À˘ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ Œ˚±·±À˚±· ¤¬ı— Ó¬Ô… ø¬ıøÚ˜À˚˛¬ı˛ Œé¬ÀS ’¸≈ø¬ıÒ±
Œ‡± ŒÀ¬ıº Œ¸˝◊ÊÚ… ’±À¬Ûøé¬fl¬ ˙Às¬ı˛ ¬ıÀ˘ ¤fl¬fl¬ ¤¬ı˛ ¸±˝±À˚… ’Ô«±» ∆À‚«…¬ı˛ ¬ı‘˝» ¬ı± é≈¬^ ¤fl¬Àfl¬¬ı˛
¸±˝±À˚… √õ∂fl¬±˙ fl¬¬ı˛À˘ Ó¬±˝À˘ ’±¬ı˛ Œfl¬±Ú ¸˜¸…± Ô±Àfl¬ Ú±º ¤˝◊ fl¬Ô± ˜ÀÚ Œ¬ı˛À‡ fl¬Ó¬fl¬·≈ø˘ é≈¬^ ¤fl¬fl¬
Êœ¬ıø¬ı:±Úœ¬ı˛± ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛Úº

2.3.1 Êœ¬ıø¬ı:±ÚœÀ¬ı˛ ¬ı…¬ı˝‘Ó¬ fl¬À˚˛fl¬øÈ¬ é≈¬^ ¤fl¬fl¬ ’±Êfl¬±˘ Êœ¬ıø¬ı:±ÀÚ¬ı˛ ¸˜d¬ ˙±‡±˚˛ Œ˜ø¬∏Cfl¬
¬ÛXøÓ¬ÀÓ¬ ¬Ûø¬ı˛˜±¬Û fl¬¬ı˛± ˝˚˛º ˚ø› fl¬‡Ú› fl¬‡Ú› ’±˜¬ı˛± ¬ıÎ¬ˇ √õ∂±ÌœÀ¬ı˛ Œé¬ÀS ¬ı‘øÈ¬˙ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛
˝◊ø=, ¬Ù≈¬ÀÈ¬› √õ∂fl¬±˙ fl¬ø¬ı˛ fl¬±¬ı˛Ì ¸±Ò±¬ı˛Ìˆ¬±À¬ı ’±˜¬ı˛± Œ¸˝◊ ∆À‚«…¬ı˛ ¸±ÀÔ Œ¬ı˙œ ¬Ûø¬ı˛ø‰¬Ó¬º é≈¬^ ¤fl¬fl¬·≈ø˘
øfl¬ôL≈√ Œ˜ø¬∏Cfl¬ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛˝◊ fl¬¬ı˛± ˝˚˛º ˚Ô± –-

¤fl¬fl¬ ¬Ûø¬ı˛˜±¬Û Œ˚ˆ¬±À¬ı Œ˘‡± ˝˚˛

(i) ˜±˝◊flË¡Ú˚˜±˝◊ÀflË¡±ø˜È¬±¬ı˛ 1/1000 ø˜ø˘ø˜È¬±¬ı˛ 1µm

(ii) ø˜ø˘˜±˝◊flË¡Ú˚Ú…±ÀÚ±ø˜È¬±¬ı˛ 1/1000 ˜±˝◊flË¡Ú 1nm

(iii) ’…±—àÈò¬˜ 1/10 Ú…±ÀÚ±ø˜È¬±¬ı˛ 1Å

¤¬ı˛ Œ‰¬À˚˛› ∆À‚«…¬ı˛ é≈¬^ ¤fl¬fl¬ ’±ÀÂ√ øfl¬ôL≈√  √õ∂±Ìœø¬ı:±ÀÚ Ó¬±¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ Ú±º ¸±Ò±¬ı˛Ìˆ¬±À¬ı
¬ı˘± ˚±˚˛ - ‡±ø˘ Œ‰¬±À‡ ‘˙…˜±Ú ¬ıd≈¬ (Macroscopic); ‡±ø˘ Œ‰¬±À‡ ‘˙…˜±Ú Ú˚˛ ¬ı± ’±Ì≈¬ıœé¬øÌfl¬
’Ô«±» ’Ì≈¬ıœé¬Ì ˚ÀLa ‘̇ …˜±Ú ¬ıd≈¬ (Microscopic) ˚±À¬ı˛Àfl¬ ≈̇Ò≈̃ ±S ¸¬ı˛̆  ¬ı± Œ˚Ãø·fl¬ ’±À˘±fl¬’Ì≈¬ıœé¬Ì
˚ÀLa¬ı˛ ¸±˝±À˚… Œ√‡ÀÓ¬ ˝√√˚˛ ¬ı± ‘√˙…˜±Ú ˝√√˚˛º øfl¡Â≈√ Ê√œ¬ı ’±ÀÂ√ ¬ı± Œfl¡±¯∏’e·±Ú≈ ±ÀÂ√ ˚±¬ı˛± ‹˝◊√√ Œ˚Ãø·fl¡
’±À˘±fl¡ ’Ú≈¬ıœé¬Ì ˚ÀLa¬ı˛ ¸±˝√√±À˚…› ˆ¬±˘  ‘˙…˜±Ú Ú˚˛ Ó¬±À¬ı˛Àfl¬ Œ‡ÀÓ¬ Œ·À˘ ˝◊À˘fl¬¬∏CÚ ’Ì≈¬ıœé¬Ì
˚ÀLa¬ı˛ (Electron microscope) ¸±˝±˚… øÚÀÓ¬ ˝˚˛, Ó¬±À¬ı˛ ¬ıÀ˘ ’øÓ¬’±Ì≈¬ıœé¬øÌfl¬ (Submicroscopic/

Ultramicroscopic) ¬ıd≈¬º

2.3.2 ø¬ıøˆ¬iß Œ·±á¬œ¬ı˛ √õ∂±ÌœÀ¬ı˛ ’±fl¬±¬ı˛

¤fl¬˝◊ Œ·±á¬œˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ∆¬ıø˙©Ü…·Ó¬ ¸±‘˙…º ¤fl¬˝◊ ¸±ÀÔ ¬ı˛À˚˛ÀÂ√ ’±fl‘¬øÓ¬·Ó¬ ¸±‘˙…›º

’±¬ı±¬ı˛ Ó¬±¬ı˛ ¸±ÀÔ fl¬‡Ú› ¬ı± Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛ ’±fl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬ißÓ¬±º ¤˝◊ ø¬ıøˆ¬ißÓ¬± ¤Ó¬ Œ¬ı˙œ Œ˚

Ó¬± ¸•Û”Ì«ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¬¬ı˛± ¤‡±ÀÚ √õ∂±˚˛ ’¸y√√¬ıº ¸±˜±Ú… Ò±¬ı˛Ì± ¸‘ø©Ü¬ı˛ ÊÚ… ¤‡±ÀÚ øfl¬Â√≈ ’±À˘±‰¬Ú±
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fl¬¬ı˛± ˝˘º ’±…√õ∂±Ìœ¬ı˛± Œ¬ı˙œ¬ı˛ˆ¬±·˝◊ ’±Ì≈¬ıœé¬øÌfl¬, ˘•§±˚˛ ¸±Ò±¬ı˛Ìˆ¬±À¬ı 10 - 30 µm, Ó¬À¬ı ¤¬ı˛ ŒÔÀfl¬›

é≈¬^ ¬ı± ¬ı‘˝» ˝ÀÓ¬ ¬Û±À¬ı˛º ˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Êœ¬ıœ¬ı˛ ¤fl¬øÈ¬ ˙± ˚± ˜±Ú≈À¯∏¬ı˛ ¬ı˛Àq¡¬ı˛ Œ˘±ø˝Ó¬ fl¬øÌfl¬±¬ı˛ Œˆ¬Ó¬À¬ı˛

Ô±Àfl¬ Ó¬± fl¬‡Ú› 2-3µm ¬ı…±¸ ø¬ıø˙©Ü ˝˚˛, ’±¬ı±¬ı˛ øfl¬Â√≈ Œ‡±˘fl¬ ø¬ıø˙©Ü ’±…√õ∂±Ìœ¬ı˛ Œ‡±˘fl¬ √õ∂±˚˛ 15mm

˘•§±º øÂ√^±˘ √õ∂±Ìœ¬ı˛± ¸±Ò±¬ı˛Ìˆ¬±À¬ı ŒÂ√±È¬ Ó¬À¬ı ‡±ø˘À‰¬±À‡ Œ‡± ˚±˚˛º Potirion Ú±À˜ ¤fl¡ Ò¬ı˛ÀÌ¬ı˛

•°? ˘•§±˚˛ õ∂±˚˛ 90-100 Œ¸ø˜ › ‰¬›Î¬ˇ±˚˛ õ∂±˚˛ 50-60 Œ¸ø˜ ˝√√ÀÓ¬ Œ√‡± ˚±˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œfl“¬À‰¬±À¬ı˛

’±˜¬ı˛± Œø‡ 10-15 Œ¸ø˜ ˘•§±º øfl¬ôL≈√ øé¬Ì ’±À˜ø¬ı˛fl¬±¬ı˛ ¬ıË±øÊ˘ ŒÀ˙ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ Œfl“¬À‰¬± ¬Û±›˚˛±

˚±˚˛ ˚± øfl¬Ú± 2 ø˜È¬±À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ˘•§± ’±¬ı˛ √õ∂ÀàÔ √õ∂±˚˛ 2.5 Œ¸ø˜ (Rhinodrilus fafner), fl¬KÈ¬fl¬Qfl¬

√õ∂±Ìœ¬ı˛± ¸±Ò±¬ı˛ÌÓ¬– ‡≈¬ı ¤fl¬È¬± ¬ıÎ¬ˇ ˝˚˛ Ú± 3-4 Œ¸ø˜ ŒÔÀfl¬ ˙≈¬ı˛≈ fl¬À¬ı˛ 25-30 Œ¸ø˜ ¬Û˚«…ôL√ ˝˚˛º Ó¬À¬ı

¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ¸˜≈^˙˙± (Synapta maculata) ¬√õ∂±˚˛ 180 Œ¸ø˜ ˘•§± ’±¬ı˛ ¬ı…±¸ ˝˘ √õ∂±˚˛ 5 Œ¸ø˜º

¸øKÒ¬Û √õ∂±ÌœÀ¬ı˛ ˙q¡ ¬ıø˝¬ı˛±¬ı¬ı˛Ì Ô±fl¬±¬ı˛ ÊÚ… Ó¬±À¬ı˛ ’±fl¬±¬ı˛ ‡≈¬ı ¬ıÎ¬ˇ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤À¬ı˛ ˜ÀÒ…

’ÀÚfl¬ √õ∂±Ìœ ’±ÀÂ√ Ó¬±¬ı˛± ‡≈¬ı˝◊ é≈¬^, √õ∂±˚˛ 1 ø˜ø˜ ¬ı± Ó¬±¬ı˛ ŒÔÀfl¬› ŒÂ√±ÀÈ¬±, ¬ı±¸ fl¬À¬ı˛ ˜±øÈ¬ÀÓ¬º ¤fl¬

Ò¬ı˛ÀÚ¬ı˛ Ê±¬Û±Úœ fl¬“±fl¬Î¬ˇ± (Macrocheira kaempferi)  Ó¬±¬ı˛ ¬Û± ·≈ø˘ ø¬ıd¬±¬ı˛ fl¬¬ı˛À˘ √õ∂±˚˛ ¸±ÀÎ¬ˇ øÓ¬Ú

ø˜È¬±¬ı˛ ˘•§± ˝˚˛º fl¬À•§±Ê ¬Û¬ı« ˆ≈¬q¡ √õ∂±Ìœ¬ı˛± ‡≈¬ı é≈¬^ ˝ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú øfl¬Â√≈ ˙±˜≈fl¬ 3-4 ø˜ø˜ ˘•§±,

’±¬ı±¬ı˛ Œ¬ı˙ ¬ıÎ¬ˇ› ˝ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú ’ÀàÈò¬ø˘˚˛± ˜˝±ÀÀ˙ √õ∂±5 ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ˙±˜≈Àfl¬¬ı˛ (Hemifusus)

Œ‡±˘fl¬ √õ∂±˚˛ 45 Œ¸ø˜ ˘•§±º øÁ¬Ú≈fl¬ Ê±Ó¬œ˚˛ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ √õ∂±Ìœ¬ı˛ (Tridacna gigas) Œ‡±˘fl¬ √õ∂±˚˛

135 Œ¸ø˜ ˘•§± ¬Û±›˚˛± Œ·ÀÂ√º ¤fl¬ ø¬ı˙±˘±fl¬±¬ı˛ ¶≈®˝◊Î¬ (giant squid) (Architeuthis) ¬Û±›˚˛± Œ·ÀÂ√

˚±¬ı˛ ˜”˘ Œ˝ 6 ø˜È¬±¬ı˛ › ¬ı±˝≈ 10 ø˜È¬±¬ı˛ ’Ô«±» ¬ı±˝≈¸À˜Ó¬ Œ˝ √õ∂±˚˛ 16 ø˜È¬±¬ı˛ ˘•§±º ¤˝◊ √õ∂±ÌœÀfl¬

¬ı˘± ˚±˚˛ ’À˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¸¬ı«¬ı‘˝»º

Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… é≈¬^Ó¬˜ ˝˘ ¤fl¬Ò¬ı˛ÀÌ¬ı˛ ¬ı…±„ ˚± Î¬◊c ’=À˘ ¬Û±›˚˛± ˚±˚˛, ’±¬ı˛ ¬ı‘˝M˜

˝˘ Úœ˘ øÓ¬ø˜ ˚± øfl¬Ú± √õ∂±˚˛ 30 ø˜È¬±¬ı˛ ¬Û˚«ôL√ ˘•§± ˝˚˛º ˜±ÀÂ√À¬ı˛ ˜ÀÒ… ¸¬ı«¬ı‘˝» ˝˘ øÓ¬ø˜ ˝±„¬ı˛ (Whale

shark) ˚±¬ı˛±  √õ∂±˚˛ 17-18 ø˜È¬±¬ı˛ ˘•§± ˝˚˛º øÈ¬fl¬øÈ¬øfl¬ Ê±Ó¬œ˚˛ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¸¬ı«¬ı‘˝» ˝˘ ëëŒfl¬±À˜±ÀÎ¬

E±·Úºíí ¸±À¬ÛÀ¬ı˛ ˜ÀÒ… ¬ıÎ¬ˇ ˝˘ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ’Ê·¬ı˛ ¸±¬Ûº ¬ıÓ«¬˜±Ú ¬Û±‡œÀ¬ı˛ ˜ÀÒ… ¬ıÎ¬ˇ ˝˘ Î¬◊È¬¬Û±‡œº

àÔ˘‰¬¬ı˛ d¬Ú…¬Û±˚˛œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Î¬◊2‰¬Ó¬±˚˛ ¬ıÎ¬ˇ ˝˘ øÊ¬ı˛±Ù¬, ’±¬ı˛ ›ÊÀÚ ¬ıÎ¬ˇ ˝˘ ’±øÙË¬fl¬±¬ı˛ ˝±øÓ¬º

’Ó¬œÀÓ¬ ¬ı±¸ fl¬¬ı˛± ¤¬ı— ¬ıÓ«¬˜±ÀÚ ’¬ı˘≈5 √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ’øÓ¬¬ı‘˝» ˝˘ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ Î¬±˝◊ÀÚ±¸¬ı˛±¸

(Diplodocus) [ø‰¬S 2.3)º

’Ú≈̇ œ˘Úœ-2

1. ¤fl¬fl¬·≈ø˘¬ı˛ Ú±˜ fl¬¬ı˛≈Ú

(a) 1/1000 ø˜ø˜ (b) 1/1,000,000 ø˜ø˜ (c) 1/10,000,000 ø˜ø˜
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2. ¸øÍ¬fl¬ ˙søÈ¬ ÚœÀ‰¬ ŒÔÀfl¬ Œ¬ıÀÂ√ øÚÚ

(a) ¬ı˛±˝◊À¬ı±ÀÊ±˜ ˝˘ ¤fl¬øÈ¬................¬ıd≈¬º

(b) ¬øÚÎ¬◊øflv¬˚˛±¸ ˝˘ ¤fl¬øÈ¬ ...............¬ıd≈¬º

(c) ˜˙±¬ı˛ Î¬±Ú± ˝˘ ¤fl¬øÈ¬ .............¬ıd≈¬º

[ ‡±ø˘ Œ‰¬±À‡ ‘˙…˜±Ú ˚ ’±Ì≈¬ıœé¬øÌfl¬ ˚ ’øÓ¬ ’±Ì≈¬ıœé¬øÌfl¬ ]

3. ¸¬ıÀ‰¬À˚˛ ¬ıÎ¬ˇ Œfl¬“À‰¬± ¬Û±›˚˛± ˚±˚˛ ................˜˝±ÀÀ˙¬ı˛............ŒÀ˙º

4. ’À˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ ˘•§± ˝˘ ¤fl¬Ò¬ı˛ÀÚ¬ı˛..............º

5. √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¬ı‘˝M˜ ˝˘.............º

2.4 Êœ¬ıÚ Ò±¬ı˛Ì ¬ÛXøÓ¬ (Life Style)

ø¬ıøˆ¬iß Êœ¬ıÀ¬ı˛ ˆ¬±˘ˆ¬±À¬ı ¬ı≈Á¬ÀÓ¬ Œ·À˘ Ó¬±¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ › Œˆ¬Ó¬À¬ı˛¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ ¸±ÀÔ ¬Ûø¬ı˛‰¬˚˛ ˝›˚˛±

¬ı˛fl¬±¬ı˛º ’¸—‡… ¬ı˛fl¬À˜¬ı˛ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ’±ÀÂ√ Ú±Ú± √õ∂fl¬±À¬ı˛¬ı˛ Êœ¬ıÚÒ±¬ı˛Ì ¬ÛXøÓ¬º Œ˚À˝Ó≈¬ Êœ¬ıÚ˚±S±

¬ı± Êœ¬ıÚÒ±¬ı˛Ì ¬ÛXøÓ¬ fl¬À˚˛fl¬øÈ¬ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Œ˚˜Ú Ó¬±À¬ı˛ ¬ı±¸àÔ±Ú, ‡±…, ‡±… ¸—¢∂˝

¬ÛXøÓ¬, ù´¸Ú, Œ¬ı˛‰¬Ú, ÊÚÚ ¬ÛXøÓ¬ √õ∂ˆ‘¬øÓ¬º ’±˜¬ı˛± Ó¬±˝◊ ¤fl¬È≈¬ ˆ¬±· fl¬À¬ı˛ ¤¸¬ı √õ∂¸e· ’±À˘±‰¬Ú± fl¬¬ı˛À¬ı±º

2.4.1 ù´¸Ú › ù´±¸¬ı±˚˛≈ ¢∂˝Ì ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

fl¬±Ê fl¬¬ı˛±¬ı˛ ¸±˜Ô«…Àfl¬ ¬ı˘± ˝˚˛ ˙øq¡º ŒÀ˝¬ı˛ ˜ÀÒ… ˙øq¡ ’±|˚˛ fl¬À¬ı˛ Ô±Àfl¬ ¬Û±Ô«Àfl¬º Œ˚ ∆Êø¬ıfl¬

√õ∂øflË¡˚˛±˚˛ ¤˝◊ ˙øq¡¬ı˛ ˜≈øq¡ ‚È¬±ÀÚ± ˝˚˛ ¤¬ı— Ó¬±¬ı˛ Ù¬À˘ ˙øq¡Àfl¬ fl¬±ÀÊ ˘±·±ÀÚ± ˚±˚˛ Ó¬±Àfl¬ ’±˜¬ı˛±

¬ıø˘ ù´¸Úº ù´¸Ú √õ∂øflË¡˚˛± fl¬‡Ú› ˜≈q¡ ’ø'ÀÊÚ Â√±Î¬ˇ±˝◊ ˝˚˛ Ó¬±À¬ı˛Àfl¬ Ê¬ı˛±˚˛≈Êœø¬ı (Anaerobes) ¬ıÀ˘,

Œ˚˜Ú ŒÀ˝¬ı˛ Œ¬Û˙œÀÓ¬ ¬ı± ’ÀLa ¬ı¸¬ı±¸fl¬±¬ı˛œ øfl¬Â√≈ ¬Û¬ı˛Êœ¬ıœº ’±¬ı±¬ı˛ ’Ú…±Ú… Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±ÌœÀ¬ı˛ Œ¬ı“À‰¬

Ô±fl¬±¬ı˛ ÊÚ… ˜≈q  ’ø'ÀÊÚ Â√±Î¬ˇ±˝◊ ˝˚˛ Ó¬±À¬ı˛Àfl¬ ’¬ı±˚˛≈Êœ¬ıœ (Anaerobes) ¬ıÀ˘, Œ˚˜Ú ŒÀ˝¬ı˛ Œ¬Û˙œÀÓ¬

¬ı± ’ÀLa ¬ı¸¬ı±¸fl¬±¬ı˛œ øfl¬Â√≈ ¬Û¬ı˛Êœ¬ıœº ’±¬ı±¬ı˛ ’Ú…±Ú… Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±ÌœÀ¬ı˛ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ ÊÚ… ˜≈q¡

’ø'ÀÊÚ √õ∂À˚˛±ÊÚ ¤À¬ı˛Àfl¬ ¬ıÀ˘ ¬ı±˚˛≈Êœ¬ıœ (Aerobes)º ¤˝◊ ¬ı±˚˛≈Êœ¬ıœÀ¬ı˛ ’±¬ı±¬ı˛ ≈À|ÌœÀÓ¬ ˆ¬±·

fl¬¬ı˛± ˚±˚˛, ˚Ô± - àÔ˘‰¬¬ı˛ (Terrestrial) ˚±¬ı˛± ¬ı±Ó¬±¸ ŒÔÀfl¬ ’ø'ÀÊÚ ¢∂˝Ì fl¬À¬ı˛ ’±¬ı˛ Ê˘‰¬¬ı˛ (Aquatic)

˚±¬ı˛± ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’ø'ÀÊÚ ¢∂˝Ì fl¬À¬ı˛º Œ¬Û±fl¬± ˜±fl¬Î¬ˇ, àÔ˘‰¬¬ı˛ ˙±˜≈fl¬ ¬ı…±„, øÈ¬fl¬øÈ¬øfl¬, ¸±¬Û, fl≈¬˜œ¬ı˛,

fl¬2Â¬Û, ¬Û±‡œ, ¬Û˙≈, ˜±Ú≈¯∏ √õ∂ˆ‘¬øÓ¬ ¤¬ı˛± ¸¬ı±˝◊ ¬ı±Ó¬±À¸¬ı˛ ˜≈q¡ ’ø'ÀÊÚ ù´±¸¬ı±˚˛≈ ø˝¸±À¬ı ¢∂˝Ì fl¬À¬ı˛º

’±¬ı±¬ı˛ ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ’¸—‡… ’À˜¬ı˛≈G¬œ √õ∂±Ìœ, Œ˚˜Ú ¶Û?, ˝±˝◊E±, ¸±·¬ı˛fl≈¬¸≈˜, ø‰¬—øÎ¬ˇ, Ó¬±¬ı˛±
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˜±Â√, ¸˜≈^ ˙˙± √õ∂ˆ‘¬øÓ¬ ¤¬ı— ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛  ˜ÀÒ… øfl¬Â√≈ √õ∂±Ìœ Œ˚˜Ú-√õ∂±˚˛ ¸˜d¬

¬ı˛fl¬À˜¬ı˛ ˜±Â√ ¤¬ı— Î¬◊ˆ¬‰¬¬ı˛ √õ∂±ÌœÀ¬ı˛ √õ∂±Ôø˜fl¬ ˙± [Œ˚˜Ú ¬ı…±„±ø‰¬ ˙±] Ê˘ ŒÔÀfl¬ ^¬ıœˆ”¬Ó¬  ’ø'ÀÊÚ

¢∂˝Ì fl¬À¬ı˛º ¤‡±ÀÚ ¤fl¬È¬± fl¬Ô± ¤fl¬È≈¬ ¬Ûø¬ı˛©®±¬ı˛ fl¬À¬ı˛ ¬ıÀ˘ ŒÚ›˚˛± ¬ı˛fl¬±¬ı˛-’ÀÚfl¬ √õ∂±Ìœ˝◊ Ê˘‰¬¬ı˛ ’Ô«±»

ÊÀ˘ ¬ı±¸ fl¬À¬ı˛ øfl¬ôL≈√ ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’ø'ÀÊÚ ù´±¸¬ı±˚˛≈ ø˝¸±À¬ı ¢∂˝Ì fl¬À¬ı˛ Ú± Œ˚˜Ú-Ê˘‰¬¬ı˛ ¸ø¬ı˛¸‘¬Û,

¬Û±‡œ › d¬Ú…¬Û±˚˛œ √õ∂±Ìœ ¤¬ı— fl¬À˚˛fl¬√õ∂fl¬±À¬ı˛¬ı˛ ˜±Â√ › √õ∂±˚˛ ¸fl¬˘ √õ∂fl¬±¬ı˛ ¬Û”Ì«Ó¬± √õ∂±5 Î¬◊ˆ¬‰¬¬ı˛ √õ∂±Ìœº

¬ı…±¬Û±¬ı˛È¬± ’±¬ı˛ ¤fl¬È≈¬ ¬Ûø¬ı˛©®±¬ı˛ fl¬À¬ı˛ ¬ı˘À˘ “±Î¬ˇ±˚˛ - ¸˜d¬ Ê˘‰¬¬ı˛ ¸±¬Û, fl≈¬˜œ¬ı˛, fl¬2Â¬Û, ¬Û±ÚÀfl¬ÃøÎ¬ˇ,

Œ¬Ûe·≈˝◊Ú ¬Û±‡œ, øÓ¬ø˜, ¸œ˘, ø¸KÒ≈À‚±È¬fl¬ √õ∂ˆ‘¬øÓ¬ √õ∂±Ìœ ¤¬ı˛± ¸¬ı±˝◊ ÊÀ˘ ¬ı±¸ fl¬¬ı˛À˘› ¬ı±Ó¬±¸ ŒÔÀfl¬˝◊

’ø'ÀÊÚ ¢∂˝Ì fl¬À¬ı˛º

2.4.2 ¬ı±¸àÔ±Ú ’Ú≈̧ ±À¬ı˛

√õ∂±ÌœÀ¬ı˛ ¬ı±¸àÔ±Ú ¸¬ı«S - Ê˘, àÔ˘, ’ôL√¬ı˛œé¬º √õ∂±ÀÌ¬ı˛ ¤˝◊ Ù¬â≈Ò±¬ı˛±¬¬ıÀ˚˛ Œ·ÀÂ√ Ó¬±¬ı˛ ø¬ıø‰¬S ¬ÛÀÔ,

øˆ¬iß ŒÔÀfl¬ øˆ¬ißÓ¬¬ı˛ àÔ±ÀÚº ¤˝◊ øˆ¬ißÓ¬± ‡≈¬ı˝◊ ¬ı…±¬Ûfl¬º Ó¬±˝◊ ¤Àfl¬ fl¬À˚˛fl¬øÈ¬ Ò±À¬Û ’±À˘±‰¬Ú± fl¬¬ı˛± ˚±fl¬º

√õ∂±Ôø˜fl¬ ˆ¬±À¬ı √õ∂±ÌœÀ¬ı˛ ˆ¬±· fl¬¬ı˛± ˚±˚˛ øÓ¬ÚøÈ¬ Œ·±á¬œÀÓ¬ ˚Ô± Ê˘‰¬¬ı˛, àÔ˘‰¬¬ı˛ ¤¬ı— Î¬◊ˆ¬‰¬¬ı˛º

2.4.2.1 ¬ı±¸àÔ±Ú - Ê˘

√õ∂±Ì ¸‘ø©Ü¬ı˛ √õ∂Ô˜ˆ¬±À· √õ∂±Ìœ¬ı˛± ÊÀ˘˝◊ ¬ı±¸ fl¬¬ı˛Ó¬º ¬ıÓ«¬˜±ÀÚ ˆ”¬¬Û‘Àá¬¬ı˛ øÓ¬Ú ˆ¬±· Ê˘ › ¤fl¬ˆ¬±·

àÔ˘º Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±Ìœ ÊÀ˘˝◊ ¬ı±¸ fl¬À¬ı˛º Ê˘ ˘¬ıÀÌ¬ı˛ ˜±S± ’Ú≈¸±À¬ı˛ øÓ¬Ú ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛,

˚Ô± ø˜ø©Ü Ê˘ ’Ô«±» ˘¬ıÌ ˜≈q¡ Ê˘, ÷¯∏» ˘¬ıÌ±q¡ Ê˘ › ˘¬ıÌ±q¡ Ê˘º

(a) ø˜ø©Ü Ê˘ – ¬Û≈fl≈¬¬ı˛, ŒÎ¬±¬ı±, ‡±˘, ø¬ı˘, Á¬Ì«±, Úœ √õ∂ˆ‘¬øÓ¬ Ê˘±˙˚˛ ˚±¬ı˛ Ê˘ √õ∂±˚˛ ˘¬ıÌ˝œÚº

¤˝◊ ¬ı˛fl¬˜ ÊÀ˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ √õ∂±Ìœ ¬ı±¸ fl¬À¬ı˛ Œ˚˜Ú - ÊÀ˘¬ı˛ Œfl“¬À‰¬±, ŒÊ“±fl¬, ˙±˜≈fl¬, øÁ¬Ú≈fl¬, fl“¬±fl¬Î¬ˇ±,

ø‰¬—øÎ¬ˇ, Ú±Ú± ¬ı˛fl¬À˜¬ı˛ ˜±Â√ [¬ı˛≈˝◊, fl¬±Ó¬˘±, ˜‘À·˘, ¬Û“≈øÈ¬, ¬ı±È¬±, Œ˜Ã¬ı˛˘±, øÓ¬˘±ø¬Û˚˛± √õ∂ˆ‘¬øÓ¬] ¬ı…±„ ˝◊Ó¬…±øº

(b) ÷¯∏» ˘¬ıÌ±q¡ Ê˘ – Úœ¬ı˛ Œ˜±˝Ú± ’=À˘ Úœ¬ı˛ ÊÀ˘¬ı˛ ¸±ÀÔ ¸˜≈À^¬ı˛ Ê˘ ø˜À˙ ˚±˚˛, ¬Ù¬À˘

Œ¸‡±ÀÚ Úœ¬ı˛ Ê˘ ¸±˜±Ú… ˘¬ıÌ±q¡ ˝À˚˛ ˚±˚˛º ˙≈Ò≈ Ó¬±˝◊ Ú˚˛ ¸˜≈À^ √õ∂øÓ¬øÚ ≈¬ı±¬ı˛ ŒÊ±˚˛±¬ı˛ › ≈¬ı±¬ı˛

ˆ“¬±È¬± ˝˚˛º ŒÊ±˚˛±À¬ı˛¬ı˛ ¸˜˚˛ ¸˜≈À^¬ı˛ Ê˘ Úœ¬ı˛ Œˆ¬Ó¬¬ı˛ ’±Àd¬ ’±Àd¬ Ï≈¬Àfl¬ ¬ÛÀ¬ı˛ Ù¬À˘ ÊÀ˘ ˘¬ıÀÌ¬ı˛

¬Ûø¬ı˛˜±Ú ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¬º ’±¬ı±¬ı˛ ˆ“¬±È¬±¬ı˛ ¸˜˚˛ Œ¸˝◊ Ê˘ ’±¬ı±¬ı˛ ÒœÀ¬ı˛ ÒœÀ¬ı˛ Úœ ŒÔÀfl¬ ¸˜≈À^ ‰¬À˘ Œ˚ÀÓ¬

Ô±Àfl¬ Ù¬À˘ ˘¬ıÀÌ¬ı˛ ˜±S±› ’±Àd¬ ’±Àd¬ fl¬˜ÀÓ¬ Ô±Àfl¬º fl¬‡Ú› fl¬‡Ú› ˆ“¬±È¬±¬ı˛ Œ˙¯∏ ¬Û˚«±À˚˛ ‹ ’=À˘

Ê˘ √õ∂±˚˛ ˘¬ıÌ˝œÚ ˝À˚˛ ˚±˚˛º √õ∂ÀÓ¬…fl¬¬ı±¬ı˛ ŒÊ±˚˛±¬ı˛-ˆ“¬±È¬±¬ı˛ ¸˜˚˛ ÊÀ˘ ˘¬ıÀÌ¬ı˛ ˜±S±¬ı˛ ¤˝◊ ¬Ûø¬ı˛¬ıÓ«¬Ú

Œ˜±˝Ú± ’=À˘¬ı˛ √õ∂Ò±Ú ∆¬ıø˙©Ü…º ¤˝◊ ’=À˘ Œ˚ ¸˜d¬ √õ∂±Ìœ¬ı˛± ¬ı±¸ fl¬À¬ı˛  Ó¬±À¬ı˛ ¤˝◊ ˘¬ıÀÌ¬ı˛ ˜±S±¬ı˛

Ó¬±¬ı˛Ó¬À˜…¬ı˛ ¸±ÀÔ ‡±¬Û ‡±˝◊À˚˛ ‰¬˘ÀÓ¬ ˝˚˛º ¸¬ı Ò¬ı˛ÀÚ¬ı˛ Ê˘‰¬¬ı˛ √õ∂±Ìœ¬ı˛± ¤˝◊ ¬ı˛fl¬˜ ˘¬ıÀÌ¬ı˛ ˜±S±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú
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¸˝… fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ’À˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¬ı±·± ø‰¬—øÎ¬ˇ, øfl¬Â√≈ Ê±ÀÓ¬¬ı˛ fl“¬±fl¬Î¬ˇ±, ˝◊øfl¬Î¬◊¬ı˛±¸

(Echiurus), ¸±˝◊¬Û±Úfl≈¬˘±¸ (Sipunculus) Ê±Ó¬œ˚˛ √õ∂±Ìœ ’±¬ı˛ Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… fl¬À˚˛fl¬ √õ∂fl¬±À¬ı˛¬ı˛

˜±Â√, Œ˚˜Ú- ¬Û±¬ı˛À˙, ˆ¬±e·¬ı˛, Ó¬¬ÛÀ¸, ·≈¬ı˛Ê±˘œ, ‡¬ı˛¸≈˘± √õ∂ˆ‘¬øÓ¬, ¸ø¬ı˛¸‘¬ÛÀ¬ı˛ ˜ÀÒ… Œ·±¸±¬Û, fl≈¬˜œ¬ı˛,

’±¬ı˛ d¬Ú…¬Û±˚˛œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ˙≈˙≈fl¬ ¤˝◊ ’=À˘ Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º

(c) ˘¬ıÌ±q¡ Ê˘ – ¸˜≈À^¬ı˛ ø¬ı˙±˘ Ê˘¬ı˛±ø˙ ˆ¬œ¯∏Ì ˘¬ıÌ±q¡º ·ˆ¬œ¬ı˛ ¸˜≈À^¬ı˛ ÊÀ˘ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì

√õ∂±˚˛ 3.5% ’Ô«±» 100 ø˜ø˘ ÊÀ˘ √õ∂±˚˛ 3.5 ¢∂±˜ ˘¬ıÌ ·≈À˘ Ô±Àfl¬º ¤˝◊ ¸˜≈À^ ¬ı±¸ fl¬À¬ı˛ √õ∂±˚˛

¸˜d¬ ¬ı˛fl¬À˜¬ı˛ √õ∂±Ìœ, ’±…√õ∂±Ìœ ŒÔÀfl¬ ˙≈¬ı˛≈ fl¬À¬ı˛ d¬Ú…¬Û±˚˛œ √õ∂±Ìœ ¸¬ı±˝◊º ¤À¬ı˛ ˜ÀÒ… ’±¬ı±¬ı˛ fl¬À˚˛fl¬øÈ¬

¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœ¬ı˛± ˙≈Ò≈˜±S ¸˜≈À^˝◊ ¬ı±¸ fl¬À¬ı˛, ø˜ø©Ü ÊÀ˘ Ó¬±À¬ı˛ Œfl¬±Ú √õ∂øÓ¬øÚøÒ ¬ı±¸ fl¬À¬ı˛ Ú±, Œ˚˜Ú

¬Û¬ı«-øÈ¬ÀÚ±ÀÙ¬±¬ı˛±, ¬Û¬ı«-¤fl¬±˝◊ÀÚ±Î¬±¬ı˛˜±È¬± Ó¬±¬ı˛ ˜ÀÒ… √õ∂Ò±Ú Î¬◊À~‡À˚±·…º

2.4.2.1.1 ¬ı±¸àÔ±Ú - ÊÀ˘ ’¬ıàÔ±Ú ’Ú≈¸±À¬ı˛

ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ õ∂±ÌœÀ¬ı˛ ’¬ıàÔ±Ú ’Ú≈¸±À¬ı˛ ˜≈‡…Ó¬– ≈øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º ˜≈q¡ ÊÀ˘

¬ı¸¬ı±¸fl¬±¬ı˛œ › Ó¬˘ÀÀ˙ ¬ı¸¬ı±¸fl¬±¬ı˛œº

(a) ˜≈q¡ ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Œfl¬Î¬◊ Ô±Àfl¬ ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛Ó¬À˘ ˆ¬±¸˜±Ú ’¬ıàÔ±˚˛, ¤À¬ı˛

‰¬˘Ú ’e· ŒÚ˝◊ ’±¬ı˛ Ô±fl¬À˘› Ó¬±¬ı˛ ¸±˝±À˚… ‡≈¬ı ¤fl¬È¬± ÚÎ¬ˇ±‰¬Î¬ˇ± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, ¤¬ı˛± √õ∂Ò±ÚÓ¬– ÊÀ˘¬ı˛

Œ¶⁄±Ó¬ ¬ı±  ¬ı±Ó¬±À¸¬ı˛ ·øÓ¬ ¬Z±¬ı˛± ¬ı±ø˝Ó¬ ˝˚˛ ¤fl¬ àÔ±Ú ŒÔÀfl¬ ’Ú… àÔ±ÀÚ - ¤À¬ı˛Àfl¬ ¬ı˘± ˝˚˛ õ≠±efl¬ƒÈ¬Ú

(Plankton)º ¤˝◊ Œ·±á¬œ¬ı˛ ˜ÀÒ… ¬¬ÛÀÎ¬ˇ ’¸—‡… ¸¬ı≈Ê ∆˙¬ı±˘ (Phytoplankton) ’±¬ı˛ ’·≈øôL√ é≈¬^

√õ∂±Ìœ ¬ı± Ó¬±À¬ı˛ ˙”fl¬fl¬œÈ¬ ˙± (Larva)º ¤¬ı˛± ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ø¬ıøˆ¬iß √õ∂±Ìœ¬ı˛ ‡±…º ¤À¬ı˛ Ê≈õ≠±eflƒ¬È¬Ú

(Zooplankton) ¬ıÀ˘º

Œ˚ ¸¬ı √õ∂±ÌœÀ¬ı˛ ¸øflË¡˚˛ˆ¬±À¬ı ÊÀ˘ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¬¬ı˛ÀÓ¬ Œ‡± ˚±˚˛, ˚±À¬ı˛ ‰¬˘Ú ¬ı±˚˛≈ ¬ı± Ê˘À¶⁄±ÀÓ¬¬ı˛

Î¬◊¬Û¬ı˛ Œfl¬¬ı˘˜±S øÚˆ«¬¬ı˛ Ú˚˛ Ó¬±À¬ı˛Àfl¬ ¬ıÀ˘ ŒÚflƒ¬È¬Ú (Nekton)º Œ˚˜Ú, ˜±Â√, ˝±„¬ı˛, øÓ¬ø˜ ˝◊Ó¬…±øº

(b) ÊÀ˘¬ı˛ Ó¬˘ÀÀ˙ ¬ı¸¬ı±¸fl¬±¬ı˛œ (Benthos) – ’ÀÚfl¬ √õ∂±Ìœ ’±ÀÂ√¬ ˚±¬ı˛± ÊÀ˘¬ı˛ Ó¬˘ÀÀ˙ Œ˚

˜±øÈ¬, ¬Û±Ô¬ı˛, ¬ı±ø˘ ¬ı± fl¬±± Ô±Àfl¬ Œ¸‡±ÀÚ ¬ı±¸ fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì ø˝¸±À¬ı ¬ı˘± ˚±˚˛ - ¸±·¬ı˛ fl≈¬¸≈˜, ¸±·¬ı˛

Œ˘‡Úœ, Ó¬±¬ı˛± ˜±Â√, ¸˜≈^ ˙˙±, ˙±˜≈fl¬, øÁ¬Ú≈fl¬, fl“¬±fl¬Î¬ˇ± √õ∂ˆ‘¬øÓ¬ √õ∂±Ìœ¬ı˛ fl¬Ô±º

¸˜≈À^¬ı˛ Ò±À¬ı˛ Œ·À˘ ’±¬ÛÚ±¬ı˛± Œ‡ÀÓ¬ ¬Û±À¬ıÚ Ê˘ fl¬‡Ú› ‡≈¬ı fl¬±ÀÂ√ ‰¬À˘ ¤À¸ÀÂ√ ’±¬ı±¬ı˛ fl¬‡Ú›

¬ı± ’ÀÚfl¬ ”À¬ı˛ ¸À¬ı˛ Œ·ÀÂ√º ¬ˆ“¬±È¬±¬ı˛ ¸˜˚˛ Ê˘ ”À¬ı˛ ¸À¬ı˛ ˚±˚˛ ’±¬ı˛ Œ¸˝◊ ¸˜˚˛ ¸˜≈^Ó¬È¬ (Sea Beach)

√õ∂fl¬±˙ ˝À˚˛ ¬ÛÀÎ¬ˇº ˆ¬±˘ˆ¬±À¬ı ˘é¬ fl¬¬ı˛À˘ Œ‡ÀÓ¬ ¬Û±À¬ıÚ Œ¸˝◊ Ó¬ÀÈ¬ ’ÀÚfl¬ √õ∂±Ìœ¬ı˛ ’¬ıàÔ±Úº ˆ“¬±È¬±¬ı˛

¸˜˚˛ ’±˜¬ı˛± ¸±˜±Ú… ¤fl¬È≈¬ Ó¬˘ˆ”¬ø˜ Œ‡ÀÓ¬ ¬Û±˝◊º Ó¬±¬ı˛ ¬ÛÀ¬ı˛› ¬ı˛À˚˛ÀÂ√ ¬ı˝≈ Úœ‰¬ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ¤˝◊ ¸˜≈^

Ó¬˘ˆ”¬ø˜º ÊÀ˘¬ı˛ ·ˆ¬œ¬ı˛Ó¬± Œfl¬±Ô±› 10  øfl¬À˘±ø˜È¬±À¬ı˛¬ı˛› Œ¬ı˙œº ¸˜≈À^¬ı˛ Ó¬˘À˙ øfl¬ôL≈√ ¬Û≈fl≈¬¬ı˛ ¬ı± Úœ¬ı˛
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Ó¬˘ÀÀ˙¬ı˛ ˜Ó¬ ¸˜±Ú Ú˚˛, Œ¸‡±ÀÚ ¬ı˛À˚˛ÀÂ√ ’ÀÚfl¬ Î¬◊“‰≈¬-Úœ‰≈¬ ¬Û±˝±Î¬ˇº ¤˝◊ ¬ı˛fl¬˜ øfl¬Â√≈ ¬Û±˝±ÀÎ¬ˇ¬ı˛ Î¬◊2‰¬Ó¬±

˜±Î¬◊KÈ¬ ¤ˆ¬±À¬ı˛ÀàÈ¬¬ı˛ Î¬◊2‰¬Ó¬±¬ı˛ Œ‰¬À˚˛› Œ¬ı˙œº ¸˜≈À^¬ı˛ ÚœÀ‰¬¬ı˛ ¤˝◊ ¬ı˛fl¬˜ ¬Ûø¬ı˛À¬ı˙ ’±˜¬ı˛± Î¬◊¬Û¬ı˛ ŒÔÀfl¬

øfl¬Â√≈˝◊ ¬ı≈Á¬ÀÓ¬ ¬Û±ø¬ı˛ Ú±º √õ∂±˚˛ ¤˝◊ ¬ı˛fl¬˜ ¸¬ı ·ˆ¬œ¬ı˛Ó¬±ÀÓ¬˝◊ √õ∂±ÌœÀ¬ı˛ ’±¬ı±¸º
ÊÀ˘¬ı˛ ·ˆ¬œ¬ı˛Ó¬±¬ı˛ ¬ı‘øX¬ı˛ ¸±ÀÔ ¸±ÀÔ ÊÀ˘¬ı˛ ‰¬±¬Û ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¬ ’±¬ı˛ fl¬˜ÀÓ¬ Ô±Àfl¬ ÊÀ˘¬ı˛ Ó¬±¬Û˜±S±º

¬Ûø¬ı˛©®±¬ı˛ ¸˜≈^ ÊÀ˘ √õ∂±˚˛ 200 ø˜È¬±¬ı˛ ¬Û˚«ôL√ ¸”À˚«¬ı˛ ’±À˘± √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬±¬ı˛ ÚœÀ‰¬ flË¡˜˙–
’KÒfl¬±¬ı˛ ’±¬ı˛ ’KÒfl¬±¬ı˛º ·ˆ¬œ¬ı˛ ¸˜≈À^ ›˝◊ ø‰¬¬ı˛ ’KÒfl¬±¬ı˛˜˚˛ √õ∂‰¬G¬ ‰¬±¬Û˚≈q¡ ¬Ûø¬ı˛À¬ıÀ˙ Ó¬±¬Û˜±S± fl¬˜ÀÓ¬
fl¬˜ÀÓ¬ ŒÚÀ˜ ˚±˚˛ 4ºC  Ó¬±¬Û˜±S±¬ı˛ ÊÀ˘¬ı˛ ‚ÚQ ¸¬ıÀ‰¬À˚˛ Œ¬ı˙œ ’Ô«±» Œ¸˝◊ Ó¬±¬Û˜±S±¬ı˛ Ê˘ ¸¬ıÀ‰¬À˚˛
ˆ¬±¬ı˛œº Ù¬À˘ Œ¸˝◊ ¸¬ı ’=À˘ ˘é¬ ˘é¬ ¬ıÂ√¬ı˛ ÒÀ¬ı˛ √õ∂±Ìœ¬ı˛± ¬ı±¸ fl¬¬ı˛ÀÂ√ ¤fl¬ øÚøV«©Ü ¬Ûø¬ı˛À¬ıÀ˙º
√õ∂±Ìœø¬ı:±ÚœÀ¬ı˛ fl¬±ÀÂ√ Œ¸˝◊ ¸¬ı ’=À˘¬ı˛ √õ∂±Ìœ¬ı˛± ‡≈¬ı ·≈¬ı˛≈Q¬Û”Ì« fl¬±¬ı˛Ì ›À¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ¬ı± ø¬ı¬ıÓ¬«ÀÚ¬ı˛
·øÓ¬ (Rate of Evolution) ’ÀÚfl¬ fl¬˜º ¬Ù¬À˘ ›˝◊ ¸¬ı ’=À˘ ’ÀÚfl¬ √õ∂±Ìœ ¬Û±›˚˛± ˚±˚˛ ˚±¬ı˛± ¬ı˝≈
√õ∂±‰¬œÚ ∆¬ıø˙©Ü… ˚≈q¡º ·ˆ¬œ¬ı˛ ¸˜≈À^ ¬ı¸¬ı±¸fl¬±¬ı˛œ Œ¬ı˙œ¬ı˛ˆ¬±· √õ∂±ÌœÀ¬ı˛ Œ‰¬±‡ ŒÚ˝◊, ’±¬ı±¬ı˛ Œfl¬±Ú Œfl¬±Ú
√õ∂±ÌœÀ¬ı˛ ¬ı˛À˚˛ÀÂ√ ’±À˘± Î¬◊»¬Û±Úfl¬±¬ı˛œ ’e· (Light Producing Organ)º ¤˝◊ ¸˜d¬ ø¬ıø‰¬S ∆¬ıø˙©Ü…
øÚÀ˚˛ ¬ı˛À˚˛ÀÂ√ ’¸—‡… √õ∂±Ìœ ¸˜≈À^¬ı˛ ’Ó¬˘ ·ˆ¬œÀ¬ı˛º

2.4.2.2. ¬ı±¸àÔ±Ú - Ê˘ › àÔ˘

’Ú≈̧ KÒ±Ú fl¬¬ı̨À˘ Œ‡± ˚±˚̨ Œ¬ı˙ øfl¬Â√≈ √õ∂±Ìœ, ’À˜¬ı̨≈G¬œ ¤¬ı—Œ˜¬ı̨≈G¬œ, Ê˘ › àÔ˘ Î¬◊̂ ¬˚̨ àÔ±ÀÚ ◊̋
¬ı¸¬ı±¸ fl¬¬ı̨ÀÓ¬ ¬Û±À¬ı̨º Ó¬±¬ı̨± Ê˘ › ¬ı±˚̨≈ ≈ Ê±˚̨·± ŒÔÀfl¬ ◊̋ ’ø'ÀÊÚ øÚÀÓ¬ ¬Û±À¬ı̨º √õ∂±ÌœÊ·ÀÓ¬ ¤ ◊̋ ‚È¬Ú±
ø¬ıøˆ¬iß Œ·±á¬œ¬ı̨ ˜ÀÒ… ¤fl¬±øÒfl¬ ¬ı±¬ı̨ ‚ÀÈ¬ÀÂ√º ‰¬…±õI◊±øflË¡ø˜ Ê±Ó¬œ˚̨ √õ∂±ÌœÀ¬ı̨ (Plalyhelminthes or Flat

Worms) ˜ÀÒ… √õ∂Ô˜ ¤ ◊̋ ∆¬ıø˙©Ü… Œ‡± ˚±˚̨ Ó¬±¬ı̨¬Û¬ı̨ Ó¬± ’Ú…±Ú… Œ·±á¬œ¬ı̨ ˜ÀÒ…› ˘é¬ fl¬¬ı̨± ˚±˚̨º Œ˚˜Ú
’e·≈¬ı̨œ˜±˘ √õ∂±Ìœ (Annelids), fl¬À•§±Ê√õ∂±Ìœ (Molluscs) ¤¬ı— ¸øKÒ¬Û √õ∂±Ìœ (Arthropods)º Œ˜¬ı̨≈G¬œ
√õ∂±ÌœÀ¬ı̨ ˜ÀÒ… ’±˜¬ı̨± øfl¬Â√≈ ˜±Â√ Œ‡ÀÓ¬ ¬Û± ◊̋ ˚±¬ı̨± ¤ ◊̋¬ı̨fl¬˜ ≈ àÔ±Ú ŒÔÀfl¬ ◊̋ ’ø'ÀÊÚ ¢∂˝Ì fl¬¬ı̨ÀÓ¬ ¬Û±À¬ı̨,
Œ˚˜Ú ∆fl¬, ø˙øe·, ˜±·≈¬ı̨, ˘…±È¬±, Œ˙±˘ √õ∂ ‘̂¬øÓ¬º ’±˜¬ı̨± ¤› ŒÀ‡øÂ√ Œ˚ ¬ı…±„ Ó¬±¬ı̨ √õ∂±Ôø˜fl¬ ¬ı…±„±ø‰¬ ˙±˚̨
ÊÀ˘¬ı̨ ŒÔÀfl¬ ’±¬ı̨ ¬Û”Ì«±e· ˙±˚̨ ¬ı±˚̨≈ ŒÔÀfl¬ ’ø'ÀÊÚ ¢∂˝Ì fl¬À¬ı̨º

¤˝◊√√ ù´±¸¬ı±˚˛≈ ¢∂˝√√Ì ¬ÛXøÓ¬¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ’Ô«±» Ê√À˘¬ı˛ ¬ı√À˘ ¬ı±˚˛≈ ŒÔÀfl¡ ’ø'√ÀÊ√Ú ŒÚ¬ı±¬ı˛ ¬ÛXøÓ¬¬ı˛
¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√À˚˛øÂ√˘ ¤˝◊√√ ¬ı˛fl¡˜ ’z¬¬ı«Ó«¬œ õ∂±ÌœÀ√¬ı˛ ˜Ò… ø√À˚˛º õ∂±ÌœÊ√·ÀÓ¬ ¤ ’±¬ı˛ ¤fl¡ Î¬◊À~‡À˚±·… ‚È¬Ú±º
¤¬ı˛ Ù¬À˘ àÔÀ˘ ’¬ıøàÔÓ¬ õ∂‰≈¬¬ı˛ ‡±√… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ ¸≈À˚±· Œ¬ÛÀÓ¬ ˙≈¬ı˛≈ fl¡¬ı˛˘ øfl¡Â≈√ õ∂±Ìœº

2.4.2.3 ¬ı±¸àÔ±Ú - àÔ˘

¤¬ı˛¬Û¬ı˛ ’±˜¬ı˛± Œ‡ÀÓ¬ ¬Û±˝◊ ’¸—‡… √õ∂±Ìœ Ê˘ ŒÂ√ÀÎ¬ˇ ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ àÔÀ˘ ¬¬ı¸¬ı±¸ fl¬¬ı˛ÀÓ¬ ˙≈¬ı˛≈ fl¬¬ı˛˘
fl¬±¬ı˛Ì Ó¬±¬ı˛±¬’ø'ÀÊÀÚ¬ı˛ ÊÚ… ’±¬ı˛ ÊÀ˘¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬¬ı˛˘ Ú±º Ó¬±À¬ı˛ ù´¸Ú ’e· ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˘

¬ı±Ó¬±¸ ŒÔÀfl¬ ’ø'ÀÊÚ ¸—¢∂˝ fl¬¬ı˛±¬ı˛ ÊÚ…º ¤˝◊ ¬ı…±¬Û±À¬ı˛ ’À˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ ¸Ù¬˘
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Œ·±á¬œ ˝˘ ˝◊ÚÀ¸"± (Insecta) ’Ô«±» ¸±Ò±¬ı˛Ìˆ¬±À¬ı ’±˜¬ı˛± ˚±À¬ı˛ fl¬œÈ¬-¬ÛÓ¬e· ¬ıø˘º Î¬◊Î¬ˇÀÓ¬ ¬Û±¬ı˛±¬ı˛

¸≈¬ı±À ¬ÛÓ¬e·¬ı˛± àÔÀ˘ ¬ı˝≈”¬ı˛ ¬Û˚«ôL√ Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇ˘º ˚ø› ’ÀÚfl¬ fl¬œÈ¬¬ÛÓ¬e· ¤‡Ú› ˙”fl¬fl¬œÈ¬ › ˜”fl¬fl¬œÈ¬

˙±˚˛ ÊÀ˘ Ô±Àfl¬º Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Ê˘ ŒÔÀfl¬ àÔÀ˘ ’±·˜Ú ‚ÀÈ¬ÀÂ√º øfl¬Â√≈ ˜±Â√ [Œ˚˜Ú Ù≈¬¸Ù≈¬¸

˜±Â√ - Lung Fish), Î¬◊ˆ¬‰¬¬ı˛ √õ∂±Ìœ [Œ˚˜Ú ¬ı…±„, ¸…±˘±˜…±`¬±¬ı˛ - Salamander)º ¤˝◊ ∆¬ıø˙©Ü… àÔ±˚˛œQ

˘±ˆ¬ fl¬¬ı˛˘ ¸ø¬ı˛¸‘¬Û, ¬Ûé¬œ › d¬Ú…¬Û±˚˛œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ…º ’±˜¬ı˛± ¬ıÓ«¬˜±ÀÚ àÔÀ˘¬ı˛ √õ∂±˚˛ ¸¬ı Ê±˚˛·±˚˛

Œ‡ÀÓ¬ ¬Û±˝◊ Ú±Ú±Ú √õ∂±Ìœ¬ı˛ ¬¬ı±¸àÔ±Ú, ¸˜Ó¬˘ˆ”¬ø˜, øfl¬—¬ı± ˜¬ı˛≈ˆ”¬ø˜, Êe·˘ øfl¬—¬ı± ¬Û±˝±ÀÎ¬ˇ¬ı˛ Î¬◊“‰≈¬ ’=˘,

¸¬ı«S˝◊ Œfl¬±Ú Ú± Œfl¬±Ú √õ∂±Ìœ ¬ı±¸ fl¬À¬ı˛º

2.4.3 ‡±… ¢∂˝Ì ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

‡±… Â√±Î¬ˇ± Œfl¬±Ú √õ∂±Ìœ¬ı˛ Êœ¬ıÚ Ò±¬ı˛Ì ¸y√√¬ı Ú˚˛º ‡±À…¬ı˛ ˜ÀÒ…˝◊ ¬ı˛À˚˛ÀÂ√ Œ¬ı“À‰¬ Ô±fl¬±¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛

¬Û±Ô« › ˙øq¡º ¤˝◊ ‡±… ¢∂˝Ì ¬ı± ¸—¢∂˝ ¸¬ı √õ∂±Ìœ ¤fl¬˝◊ˆ¬±À¬ı fl¬À¬ı˛ Ú±º ¤¬ı˛ ˜ÀÒ… √õ∂fl¬±¬ı˛Àˆ¬ ’±ÀÂ√,

Ó¬± ¤‡±ÀÚ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬¬ı˛± ˝˘º

2.4.3.1 ≈̃q¡Êœ¬ıœ (Free Living)

Œ˚ ¸˜d¬ √õ∂±Ìœ ’Ú… Œfl¬±Ú øÚø«©Ü Î¬◊øæ ¬ı± √õ∂±Ìœ¬ı˛ Î¬◊¬Û¬ı˛ˆ¬±À· ¬ı± ’ˆ¬…ôL√À¬ı˛ ’¬ıàÔ±Ú Ú± fl¬À¬ı˛ ‡±…

¶§±ÒœÚˆ¬±À¬ı ¸—¢∂˝ fl¬À¬ı˛ Œ¬ı“À‰¬ Ô±Àfl¬ Ó¬±À¬ı˛Àfl¬ ¶§±ÒœÚÊœ¬ıœ ¬ı± ˜≈q¡Êœ¬ıœ ¬ıÀ˘º Œ˚˜Ú ’±˜±À¬ı˛

’±À˙¬Û±À˙ Œ‡ÀÓ¬ ¬Û±˝◊ √õ∂Ê±¬ÛøÓ¬, Ù¬øÎ¬ˇ—, ’±¬ı˛À˙±˘±, ˙±˜≈fl¬, øÁ¬Ú≈fl¬ ˝◊Ó¬…±øº ¤˝◊ ¸¬ı √õ∂±ÌœÀ¬ı˛ ˜”˘Ó¬–

øÓ¬Ú Œ·±á¬œÀÓ¬ ˆ¬±· fl¬¬ı˛± ˚±˚˛º

(a) øÚ¬ı˛±ø˜¯∏±˙œ (Herbivorous, Herbivore) - Œ˚ ¸fl¬˘ √õ∂±Ìœ ‡±À…¬ı˛ ÊÚ… ˙≈Ò≈˜±S Î¬◊øæÀ¬ı˛

Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘, Œ˚˜Ú - √õ∂Ê±¬ÛøÓ¬, Œfl¬±ÀÚ± Œfl¬±ÀÚ± ˙±˜≈fl¬ √õ∂ˆ‘¬øÓ¬º

(b) ˜±—¸±˙œ (Carnivorous, Carnivor) - Œ˚ ¸˜d¬  √õ∂±Ìœ ‡±… ø˝¸±À¬ı ’Ú… √õ∂±ÌœÀfl¬ ¢∂˝Ì

fl¬À¬ı˛º Œ˚˜Ú ¸±¬Û, ¬ı…±„, øÈ¬fl¬øÈ¬øfl¬, ¬ı±‚, ø˙˚˛±˘, ø¸—˝ √õ∂ˆ‘¬øÓ¬º

(c) Î¬◊ˆ¬˚˛˝±¬ı˛œ ¬ı± ¸¬ı«ˆ≈¬fl¬ (Omnivorous, Omnivore) - Œ˚ ¸˜d¬ √õ∂±Ìœ ‡±… ø˝¸±À¬ı Î¬◊øæ

› √õ∂±Ìœ Î¬◊ˆ¬˚˛Àfl¬˝◊ ˆ¬é¬Ì fl¬À¬ı˛º Œ˚˜Úñø¬Û“¬ÛÀÎ¬ˇ, ’±¬ı˛À˙±˘±, ˜±Ú≈¯∏ √õ∂ˆ‘¬øÓ¬º

2.4.3.2 ˙¬ı±˝±¬ı˛œ (Carrion-feeder)

øfl¬Â√≈ ˜±—¸±˙œ √õ∂±Ìœ ’±ÀÂ√ ˚±¬ı˛± øÚÀÊ¬ı˛± ø˙fl¬±¬ı˛ ÒÀ¬ı˛ ‡±˚˛ Ú±, Ó¬±¬ı˛ ¬ıÀ˘ ˜‘Ó¬√õ∂±Ìœ¬ı˛ ˙¬ı ˆ¬é¬Ì

fl¬À¬ı˛ , Ó¬±À¬ı˛ ˙¬ı±˝±¬ı˛œ ¬ıÀ˘º Œ˚˜Ú-˙fl≈¬Ú, fl¬±fl¬, ˝±˚˛Ú± √õ∂ˆ‘¬øÓ¬º ¤˝◊ ¸¬ı √õ∂±Ìœ¬ı˛± ˜‘Ó¬À˝ Œ‡À˚˛ ¬Ûø¬ı˛À¬ı˙Àfl¬

¬Ûø¬ı˛¶®±¬ı˛ ¬ı˛±‡ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º
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2.4.3.3 ≈˝◊øÈ¬ øˆ¬iß √õ∂Ê±øÓ¬ˆ≈¬q¡ √õ∂±Ìœ¬ı˛ ¤fl¬ÀS ’¬ıàÔ±Ú (Association of Two Different

Species)

’ÀÚfl¬ ¸˜˚˛ Œ‡± ˚±˚˛ ≈øÈ¬ øˆ¬iß √õ∂Ê±øÓ¬ ¤fl¬ÀS ’¬ıàÔ±Ú fl¬¬ı˛ÀÂ√ ¤¬ı— ‡±À…¬ı˛ ¬ı…±¬Û±À¬ı˛ ¤fl¬È≈¬

øÚˆ«¬¬ı˛˙œ˘Ó¬± ÊÀiúÀÂ√º ¤˝◊ øÚˆ«¬¬ı˛˙œ˘Ó¬±¬ı˛ ˜±S±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ fl¬À˚˛fl¬øÈ¬ Œ·±á¬œÀÓ¬ ¬ˆ¬±· fl¬¬ı˛± ˝˚˛,

Œ˚˜Ú-

(a) ¸˝Àˆ¬±q¡± (Commensal) - ˚‡Ú ≈˝◊øÈ¬ √õ∂Ê±øÓ¬ ¤fl¬àÔ±ÀÚ ’¬ıàÔ±Ú fl¬À¬ı˛ ‡±¬ı±¬ı˛ ˆ¬±· fl¬À¬ı˛

‡±˚˛, Œ˚˜Ú ¤fl¬È¬± ˜‘Ó¬ ˙±˜≈Àfl¬¬ı˛ Œ‡±˘Àfl¬¬ı˛ ¬ı±˝◊À¬ı˛ ’¬ıàÔ±Ú¬ı˛Ó¬ ¸±·¬ı˛fl≈¬¸≈˜ ’±¬ı˛ Œ‡±˘Àfl¬¬ı˛ Œˆ¬Ó¬À¬ı˛

’¬ıàÔ±Ú ¬ı˛Ó¬ ¸iß…±¸œ fl“¬±fl¬Î¬ˇ±¬ı˛ ¸˝±¬ıàÔ±Úº ¤Àé¬ÀS ¸iß…±¸œ fl“¬±fl¬Î¬ˇ± Œ˚ ‡±¬ı±¬ı˛ ‡±˚˛ Ó¬±¬ı˛ øfl¬Â√≈ È≈¬fl¬À¬ı˛±

‡±¬ı±¬ı˛ ¸±·¬ı˛ fl≈¬¸≈˜ Œ¬ÛÀ˚˛ ˚±˚˛º ’±˜±À¬ı˛ ’À¶a¬ı˛ ˜ÀÒ… Œ¬ı˙ øfl¬Â√≈ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ¬ı±¸ fl¬À¬ı˛ ˚±¬ı˛± ’±˜±À¬ı˛

‡±À…¬ı˛ øfl¬Â√≈ ’·‘˝œÓ¬ ’—˙ Œ‡À˚˛ ŒÚ˚˛, ¤¬ı˛±› ¤˝◊ Œ·±á¬œˆ≈¬q¡º ¤˝◊ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± ’¬ı˙… Œfl¬±Ú é¬øÓ¬

fl¬À¬ı˛ Ú±º ¸˝Àˆ¬±q¡±À¬ı˛ ’¬ıàÔ±Ú ˜±S±Àˆ¬À Commensalism Â√±Î¬ˇ± Mutualism ¬ıÀ˘› Î¬◊À~‡ ˝˚˛º

(b) ¬ı…øÓ¬˝±¬ı˛œ (Symbionts) - ˚‡Ú ≈˝◊øÈ¬ √õ∂Ê±øÓ¬ ¤fl¬ÀS ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬ ¬ı˛ fl¬À¬ı˛ Œ¬ı“À‰¬

Ó¬±Àfl¬, ≈ÊÚ˝◊ ≈ÊÀÚ¬ı˛ Î¬◊¬Ûfl¬±¬ı˛ fl¬À¬ı˛ ¤˝◊ ¬ı˛fl¬˜ ŒÊ±È¬Àfl¬ ¬ı…øÓ¬˝±¬ı˛œ ¬ıÀ˘º Œ˚˜Ú ø˙•§œ Ê±Ó¬œ˚˛ Î¬◊øæÀ¬ı˛

˜”À˘ ’¬ıàÔ±Ú¬ı˛Ó¬ ¬ı˛±˝◊ÀÊ±ø¬ı˚˛±˜ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛±, øfl¬—¬ı± øÚ¬ı˛±ø˜¯∏±˙œ √õ∂±Ìœ [Œ˚˜Ú, ·¬ı˛≈, Â√±·˘ √õ∂ˆ‘¬øÓ¬] -

Œ¬ı˛ ¬Û±fl¬àÔ˘œ ¬ı± ’ÀLa ¬ı¸¬ı±¸fl¬±¬ı˛œ øfl¬Â√≈ Ùv¬…±ÀÊ˘±˚≈q¡ ’±…√õ∂±Ìœ, ’Ô¬ı± Î¬◊˝◊À¬Û±fl¬±¬ı˛ ¬Û±fl¬àÔ˘œ¬ı˛ ˜ÀÒ…

’¬ıøàÔÓ¬ øfl¬Â√≈ Ùv¬±ÀÊ˘±˚≈q¡ ’±…√õ∂±Ìœº ¬ı˛±˝◊ÀÊ±ø¬ı˚˛±˜ ¬ı…±fl¬ÀÈ¬ø¬ı˛˚˛± Î¬◊øæÀ¬ı˛ fl¬±ÀÂ√¬ ’±|˚˛ ¢∂˝Ì fl¬À¬ı˛

¤¬ı— ø¬ıøÚ˜À˚˛ Î¬◊øæÀfl¬ Ú±˝◊À¬∏C±ÀÊÚ˚≈q¡ Œ˚Ã· ¸¬ı˛¬ı¬ı˛±˝ fl¬À¬ı˛º ’±¬ı±¬ı˛ ¤˝◊ Ùv¬±ÀÊ˘±˚≈q¡ ’±…√õ∂±Ìœ

Ó‘¬ÌÀˆ¬±Êœ √õ∂±ÌœÀ¬ı˛ ¬ı± Î¬◊˝◊À¬Û±fl¬±¬ı˛ ‡±… fl¬±ÀÍ¬¬ı˛ Œ¸˘≈À˘±Ê ¬Ûø¬ı˛¬Û±Àfl¬ ¸±˝±˚… fl¬À¬ı˛ ¤¬ı— Î¬◊ˆ¬˚˛˝◊ Î¬◊¬Ûfl‘¬Ó¬

˝˚˛º fl¬±¬ı˛Ì ›˝◊¸¬ı √õ∂±Ìœ¬ı˛± Œ¸˘≈À˘±Ê ˆ¬e·fl¬±¬ı˛œ Î¬◊»À¸‰¬fl¬ øÚÀÊ¬ı˛± ∆Ó¬¬ı˛œ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤˝◊ˆ¬±À¬ı

¤Àfl¬ ’¬ÛÀ¬ı˛¬ı˛ Î¬◊¬Ûfl¬±¬ı˛ fl¬À¬ı˛ Œ¬ı“À‰¬ Ô±Àfl¬º

(c) ¬Û¬ı˛Êœ¬ıœÓ¬± (Parasitism) - ˚‡Ú ≈øÈ¬ øˆ¬iß √õ∂Ê±øÓ¬ˆ≈¬q¡ √õ∂±Ìœ ¤fl¬ÀS ¤˜Úˆ¬±À¬ı ’¬ıàÔ±Ú

fl¬À¬ı˛ Œ˚ Ó¬±¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ √õ∂±Ìœ [¬Û¬ı˛Êœ¬ıœ] ‡±… › ’Ú…±Ú… ¸≈ø¬ıÒ± øÚÀ˚˛ ¤˜Úˆ¬±À¬ı Êœ¬ıÚ Ò±¬ı˛Ì

fl¬À¬ı˛ ˚±ÀÓ¬ ’Ú… √õ∂±ÌœøÈ¬¬ı˛ [Œ¬Û±¯∏fl¬ √õ∂±Ìœ] é¬øÓ¬ ˝˚˛º  ¬Û¬ı˛Êœ¬ıœ ≈í√õ∂fl¬±À¬ı˛¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛, ˚Ô± - ¬Û”Ì«

¤¬ı— ’±—ø˙fl¬ ¬Û¬ı˛Êœ¬ıœº

’±—ø˙fl¬ ¬Û¬ı˛Êœ¬ıœ ˝˘ ˚±¬ı˛± ˜±ÀÊ ˜±ÀÁ¬ ‡±À…¬ı˛ ÊÚ… ’Ú… √õ∂±Ìœ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛, Œ˚˜Ú ˜˙fl¬œº

¸±Ò±¬ı˛ÌÓ¬– ¶aœ ¤¬ı— ¬Û≈¬ı˛≈¯∏ ˜˙± ·±ÀÂ√¬ı˛ ¬ı˛¸ ¬Û±Ú fl¬À¬ı˛ Œ¬ı“À‰¬ Ô±Àfl¬, øfl¬ôL≈√ øÎ¬˜ ¬Û”Ì«Ó¬± √õ∂±ø5¬ı˛ ¸˜˚˛ (during

maturation of egg) ¶aœ ˜˙±¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ Œ˜¬ı˛≈G¬œ √õ∂±Ìœ¬ı˛ ¬ı˛q¡, Ó¬±˝◊ Ó¬±¬ı˛± Ó¬‡Ú ¬ı˛q¡¬Û±Ú fl¬¬ı˛ÀÓ¬

’±À¸º ’Ô«±» ¤¬ı˛± ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¶§±ÒœÚÊœ¬ıœ øfl¬ôL≈√ fl¬‡Ú› ¤¬ı˛± ’ä ¸˜À˚˛¬ı˛ ÊÚ… ¬Û¬ı˛Êœ¬ıœ ˝À˚˛ ˚±˚˛º

¬Û”Ì« ¬Û¬ı˛Êœ¬ıœ ˝˘ Œ¸˝◊ ¸¬ı ¬Û¬ı˛Êœ¬ıœ ˚±À¬ı˛ Œfl¬±Ú ¶§±ÒœÚÊœ¬ıœ ’ød¬Q ŒÚ˝◊, ˚±¬ı˛± ¸¬ı¸˜˚˛˝◊ ¬Û¬ı˛Êœ¬ıœº
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¤À¬ı˛ ’±¬ı±¬ı˛ ≈¬ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛, ˚Ô± -¬ıø˝– › ’ôL√– ¬Û¬ı˛Êœ¬ıœº ¬ıø˝–¬Û¬ı˛Êœ¬ıœ ˚±¬ı˛± ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛

Ô±Àfl¬, Œ˚˜Ú - Î¬◊fl≈¬Ú, ¤“È≈¬ø˘, ’±¬ı˛ ’ôL√–¬Û¬ı˛Êœ¬ıœ ˚±¬ı˛± ŒÀ˝¬ı˛ Œˆ¬Ó¬À¬ı˛ Ô±Àfl¬, Œ˚˜Ú-˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Êœ¬ıœ,

fl¬±˘±;¬ı˛ ¬Û¬ı˛Êœ¬ıœ √õ∂ˆ‘¬øÓ¬ , ¤¬ı˛± Œfl¬±Ú ¸˜˚˛˝◊ ˜≈q¡Êœ¬ıœ ˝˚˛ Ú±º

2.4.4 Œ¬ı˛‰¬Ú ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

√õ∂ÀÓ¬…fl¬ ¸Êœ¬ı Œ˝Àfl¬±À¯∏ Ú±Ú± ∆Ê¬ı-¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛± ‚ÀÈ¬ ‰¬À˘ÀÂ√º Ó¬±¬ı˛ ˜ÀÒ… fl¬Ó¬·≈ø˘ ø¬ıøflË¡˚˛±

·Í¬Ú˜”˘fl¬ ’±¬ı±¬ı˛ øfl¬Â√≈ ø¬ıøflË¡˚˛± ˆ¬±„Ú˜”˘fl¬º ˆ¬±„Ú˜”˘fl¬ ø¬ıøflË¡˚˛±˚˛ ¤˜Ú øfl¬Â√≈ ¬Û±Ô« Î¬◊»¬Ûiß ˝˚˛ ˚± ŒÀ˝¬ı˛

fl¬±ÀÊ ˘±À· Ú± ¤¬ı— ’øÓ¬ø¬ı˛q¡ ¸ø=Ó¬ ˝À˘ ŒÀ˝¬ı˛ ¬ÛÀé¬ ˝±øÚfl¬¬ı˛º Ó¬±˝◊ Œ¸˝◊ ¸¬ı ˝±øÚfl¬¬ı˛ ¬Û±Ô« ŒÀ˝¬ı˛

¬ı±˝◊À¬ı˛ ¬ı±¬ı˛ fl¬À¬ı˛ Œ›˚˛± ¬ı˛fl¬±¬ı˛º ˙fl«¬¬ı˛± › ‰¬ø¬ı« Ê±Ó¬œ˚˛ ¬Û±Ô« ˆ¬±„À˘ ¬ÛÀ¬ı˛ Ó¬± ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛ Ê˘

› fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ (CO
2
)º ¤ ◊̋ CO

2
 Œ˝Ó¬˘, Ù≈¬˘fl¬±, Ù≈¬¸Ù≈¬¸ √õ∂ˆ‘¬øÓ¬ ù´±¸’Àe·¬ı˛ ˜±Ò…À˜ ŒÀ˝¬ı˛

¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛º

Œ√õ∂±øÈ¬Ú Ê±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ˆ¬±„ÀÚ¬ı˛ Œ˙À¯∏ Î¬◊»¬Ûiß ˝˚˛ ˜”˘Ó¬– CO
2
 ¤¬ı— ’…±À˜±øÚ˚˛±º ¤À¬ı˛ ˜ÀÒ…

’…±À˜±øÚ˚˛± (NH
3
) Œ¬ı˙œ é¬øÓ¬fl¬±¬ı˛fl¬ ŒÀ˝¬ı˛ ¬ÛÀé¬º ’…±À˜±øÚ˚˛± ^≈Ó¬ ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝À˚˛ ’…±À˜±øÚ˚˛±˜

˝±˝◊Eflƒ¬¸ƒ±˝◊Î¬ ·Í¬Ú fl¬À¬ı˛ ˚± øfl¬Ú± é¬±¬ı˛œ˚˛º Ù¬À˘ ¬ı˛q¡ ¬ı± fl¬˘± ¬ı˛À¸¬ı˛ ’•°Q-é¬±¬ı˛Q-¤¬ı˛ ¸±˜…Ó¬± Ú©Ü ˝˚˛

˚± øfl¬Ú± Œfl¬±À¯∏¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¬±¬ı˛fl¬º Ó¬±˝◊ ‡≈¬ı ^≈Ó¬ ’…±À˜±øÚ˚˛±Àfl¬ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ¬Û±Í¬±ÀÚ± ¬ı˛fl¬±¬ı˛º ÊÀ˘¬ı˛

√õ∂±ø5 ’Ú≈¸±À¬ı˛ √õ∂±Ìœ¬ı˛± øÓ¬Úˆ¬±À¬ı ¤˝◊ ¬ıÊ«… ¬Û±Ô« ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ øÚ©ç¬±ôL√ fl¬À¬ı˛ ’±¬ı˛ Œ¸˝◊ ’Ú≈˚±˚˛œ √õ∂±ÌœÀ¬ı˛

øÓ¬Úˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º

(a) ’…±À˜±øÚ˚˛± øÚ©ç¬±ôL√fl¬±¬ı˛œ √õ∂±Ìœ (Ammonotelic) - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛± ¸¬ı˛±¸ø¬ı˛ ’…±À˜±øÚ˚˛± ŒÀ˝¬ı˛

¬ı±˝◊À¬ı˛ øÚ©ç¬±ôL√ fl¬À¬ı˛, Œ˚˜Ú - Œ‰¬±˚˛±˘ ø¬ı˝œÚ √õ∂±Ìœ (Cyclostomes) ¤¬ı— ’øàÔ˚≈q¡ ˜±Â√ (Teleost

fish)º ¤¬ı˛± √õ∂‰≈¬¬ı˛ Ê˘ ¬Û±˚˛ Ó¬±˝◊ ÊÀ˘ ^¬ıœˆ”¬Ó¬ fl¬À¬ı˛ ’…±À˜±øÚ˚˛± ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ¬ı±¬ı˛ fl¬À¬ı˛ Œ˚˛º

(b) ˝◊Î¬◊ø¬ı˛˚˛± øÚ©ç¬±ôL√fl¬±¬ı˛œ √õ∂±Ìœ (Uricotelic) - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛± ’…±À˜±øÚ˚˛±Àfl¬ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜

^¬ıÌœ˚˛ ˝◊Î¬◊ø¬ı˛˚˛±˚˛ ¬ı˛”¬Û±ôL√¬ı˛ fl¬À¬ı˛ Œ˝ ŒÔÀfl¬ øÚ©ç¬±ôL√ fl¬À¬ı˛º Œ˚˜Ú - Ó¬¬ı˛≈Ì±øàÔ˚≈q¡ ˜±Â√, Î¬◊ˆ¬‰¬¬ı˛ √õ∂±Ìœ ¤¬ı—

d¬Ú…¬Û±˚˛œ √õ∂±Ìœº

(c) ˝◊Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ øÚ©ç¬±ôL√fl¬±¬ı˛œ √õ∂±Ìœ (Uricotelic) - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛± Ú±˝◊À¬∏C±ÀÊÚ ‚øÈ¬Ó¬ ¬ıÊ«…

¬Û±Ô« √õ∂±˚˛ fl¬øÍ¬Ú ’¬ıàÔ±˚˛ ˝◊Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ Œ˝ ŒÔÀfl¬ øÚ©ç¬±ôL√ fl¬À¬ı˛º Œ˚˜Ú - ¸ø¬ı˛¸‘¬Û › ¬Û±‡œº

’±˜¬ı˛± Œ‡ÀÓ¬ ¬Û±ø2Â Œ˚ ¬ıÊ«… ¬Û±Ô« øfl¬ ˝À¬ı Ó¬± øfl¬Â√≈È¬± øÚˆ«¬¬ı˛ fl¬¬ı˛ÀÂ√ Ê˘ fl¬Ó¬È¬± ¬Û±›˚˛± ˚±˚˛

Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º ÊÀ˘¬ı˛ ¸±|˚˛ › ¸=˚˛ fl¬¬ı˛¬ı±¬ı˛ ÊÚ… √õ∂±Ìœ¬ı˛± ø¬ıøˆ¬iß ¬ÛXøÓ¬ ’¬ı˘•§Ú fl¬À¬ı˛ÀÂ√º ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

¸±ÀÔ ‡±¬Û ‡±˝◊À˚˛ ‰¬˘±¬ı˛ ¤ ¤fl¬ ’Ú…Ó¬˜ ’øˆ¬À˚±ÊÚº
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2.4.5 ÊÚÚ ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

Êœ¬ıÀÚ¬ı˛ ’Ú…Ó¬˜ √õ∂Ò±Ú ∆¬ıø˙©Ü… ˝˘ ÊÚÚº ¤˝◊ √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜ Êœ¬ı ’¬ÛÓ¬… ¸‘ø©Ü fl¬À¬ı˛ Êœ¬ıÀÚ¬ı˛

Ò±¬ı˛± ’¬ı…±˝Ó¬ ¬ı˛±À‡ ¬Û¬ı˛¬ıÓ«¬œ √õ∂ÊÀiú¬ı˛ ˜ÀÒ…º ¤˝◊ ÊÚÚ √õ∂øflË¡˚˛± √õ∂±ÌœÊ·ÀÓ¬ ø¬ıøˆ¬iß ¬ı˛fl¬˜ ˆ¬±À¬ı ¸—·øÍ¬Ó¬

˝˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¤Àfl¬ ≈ˆ¬±À· ˆ¬±· fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ˚Ô± - ’À˚ÃÚ ÊÚÚ › Œ˚ÃÚ ÊÚÚº

2.4.5.1 ’À˚ÃÚ ÊÚÚ (Asexual Reproduction)

¤˝◊ ÊÚÚ √õ∂øflË¡˚˛±˚˛ Œfl¬±Ú ø¬ıÀ˙¯∏ ÊÚÚ ’e· Â√±Î¬ˇ± Œfl¬¬ı˘˜±S ¤fl¬øÈ¬ √õ∂±Ìœ ŒÔÀfl¬˝◊ ÚÓ≈¬Ú ’¬ÛÀÓ¬…¬ı˛

¸‘ø©Ü ˝˚˛º Œ¸˝◊ÊÚ… ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚÀfl¬ fl¬‡Ú› ëë¤fl¬øÈ¬ ¬ı…øq¡¬ı˛ ’¬ÛÓ¬…íí (Uniparental Generation)

¬ıÀ˘º √õ∂±ÌœÊ·ÀÓ¬ ¤˝◊ √õ∂øflË¡˚˛± √õ∂±‰¬œÚ ¤¬ı— ¤˝◊ √õ∂øflË¡˚˛± √õ∂Ò±ÚÓ¬– Œ‡± ˚±˚˛ øÚ•ßÀ|Ìœ¬ı˛ √õ∂±ÌœÀ·±á¬œ¬ı˛

˜ÀÒ…º ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±Àfl¬ ¬Û“±‰¬ ˆ¬±· ˆ¬±· fl¬¬ı˛± ˝À˚˛ÀÂ√º ˚Ô± - ø¬Z-ø¬ıˆ¬±ÊÚ, ¬ı˝≈ ø¬ıˆ¬±ÊÚ,

Œfl¬±¬ı˛Àfl¬±ƒ·˜, ‡øG¬ˆ¬¬ıÚ › ¬Û≈Ú¬ı˛≈»¬Û±Úº [ø‰¬S 2.4)º

2.4.5.1.1 ø¬Zø¬ıˆ¬±ÊÚ (Binary Fission)

˚‡Ú ¤fl¬øÈ¬ Œ˝ ‡ø`¬Ó¬ ˝À˚˛ ≈øÈ¬ √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬‡Ú Ó¬±Àfl¬ ø¬Zø¬ıˆ¬±ÊÚ ¬ıÀ˘º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ

øfl¬Â√≈ ¤fl¬Àfl¬±¯∏œ ’±…√õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Œ‡± ˚±˚˛, Œ˚˜Ú - ’…±ø˜¬ı±, ¤KÈ¬±ø˜¬ı±, ¬Û…±¬ı˛±À˜ø¸˚˛±˜ √õ∂ˆ‘¬øÓ¬º

¤˝◊ √õ∂øflË¡˚˛±˚˛ √õ∂ÔÀ˜ øÚÎ¬◊øflv¬˚˛±¸ ø¬ıˆ¬±øÊÓ¬ ˝˚˛ Ó¬±¬ı˛¬Û¬ı˛ ¸±˝◊ÀÈ¬±õ≠±Ê˜ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ≈øÈ¬ √õ∂±Ìœ¬ı˛ ¸‘ø©Ü

˝˚˛º ø¬ıˆ¬±ÊÀÚ¬ı˛ ¬ÛÀ¬ı˛ ’¬ÛÓ¬… √õ∂±Ìœ≈øÈ¬ ’±fl¬±À¬ı˛ ’ÀX«fl¬ ˝À˚˛ ˚±˚˛, Ó¬±¬ı˛¬Û¬ı˛ ¬ı‘øX¬ı˛ Ù¬À˘ ’±¬ı±¬ı˛ √õ∂±Ôø˜fl¬

’±fl¬±À¬ı˛ Œ¬Û“ÃÀÂ√ ˚±˚˛º

2.4.5.1.2 ¬ı˝≈ø¬ıˆ¬±ÊÚ (Multiple Fission)

¤˝◊ √õ∂øflË¡˚˛±˚˛ ¤fl¬øÈ¬ ŒÀ˝¬ı˛ øÚÎ¬◊øflv¬˚˛±¸ ’ÀÚfl¬¬ı±¬ı˛ ¬Û¬ı˛¬Û¬ı˛ ø¬ıˆ¬±øÊÓ¬ ˝›˚˛±¬ı˛ ¬Û¬ı˛ ¬¬ı˝≈ ¸±˝◊ÀÈ¬±õ≠±ÊÀ˜¬ı˛

ø¬ıˆ¬±ÊÚ ‚ÀÈ¬ Ù¬À˘ ’ÀÚfl¬ ’¬ÛÀÓ¬…¬ı˛ ¸‘ø©Ü ˝˚˛º ˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Êœ¬ıœ¬ı˛ Êœ¬ıÚ ‰¬ÀflË¡ ˜±Ú≈¯∏ ¤¬ı— ˜˙fl¬œ

Î¬◊ˆ¬˚˛ Œ¬Û±¯∏fl¬ ŒÀ˝˝◊ ¬ı˝≈ø¬ıˆ¬±ÊÚ Œ‡± ˚±˚˛º

2.4.5.1.3 Œfl¬±¬ı˛Àfl¬±ƒ·˜ (Budding)

¤˝◊ √õ∂øflË¡˚˛±˚˛ ¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛ Œ˝ ŒÔÀfl¬ ¤fl¬øÈ¬ ŒÂ√±È¬ Œfl¬±¬ı˛fl¬ ¸‘ø©Ü ˝À˚˛ Ó¬±¬ı˛¬Û¬ı˛ Ó¬± ¬ı‘øX Œ¬ÛÀ˚˛ √õ∂±Ôø˜fl¬

’±fl¬±¬ı˛ › ’±fl‘¬øÓ¬ ø¬ıø˙©Ü ˝˚˛º fl¬‡Ú› fl¬‡Ú› ¤˝◊ˆ¬±À¬ı ¬ı±¬ı˛¬ı±¬ı˛ Œfl¬±¬ı˛Àfl¬±ƒ·˜ ˝¬ı±¬ı˛ Ù¬À˘ ’¸—‡… √õ∂±Ìœ¬ı˛

¤fl¬È¬± ˘ (Colony) ∆Ó¬¬ı˛œ ˝˚˛º ¬Û¬ı«-¬Ûø¬ı˛ÀÙ¬¬ı˛±, øÚÎ¬±ø¬ı˛˚˛± √õ∂ˆ‘¬øÓ¬ Œ·±á¬œˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¤¬ı— Œfl¬±Ú

Œfl¬±Ú ’±…√õ∂±ÌœÀÓ¬ ¤˝◊¬ı˛fl¬˜ ÊÚÚ Œ‡± ˚±˚˛º
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2.4.5.1.4 ‡G¬œˆ¬¬ıÚ (Fragmentation)

Œfl¬±Ú Œfl¬±Ú ‰¬…±õI◊± øflË¡ø˜ Ê±Ó¬œ˚˛ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Œ‡± ˚±˚˛ Œ˚ ¤fl¬øÈ¬ Œ˝ øÓ¬Ú-‰¬±¬ı˛øÈ¬ ‡ÀG¬ ø¬ıˆ¬q¡

˝À˚˛ Ó¬±¬ı˛ √õ∂øÓ¬ ‡G¬ ŒÔÀfl¬ ’±¬ı±¬ı˛ ¬Û”Ì« √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛, ¤Àfl¬ ‡G¬œˆ¬¬ıÚ ¬ıÀ˘º

2.4.5.1.5 ¬Û≈Ú¬ı˛≈»¬Û±Ú (Regeneration)

ŒÀ˝¬ı˛ Œfl¬±Ú ’—˙ é¬øÓ¬¢∂d¬ ˝À˘ ¬ı± Ú©Ü ˝À˘ øfl¬Â√≈¬ √õ∂±Ìœ Œ¸˝◊ ˝±¬ı˛±ÀÚ± ’—˙ ’±¬ı±¬ı˛ ∆Ó¬¬ı˛œ fl¬À¬ı˛

øÚÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ é¬˜Ó¬± ø¬ıøˆ¬iß √õ∂±Ìœ Œ·±á¬œÀÓ¬ Œ‡± ˚±˚˛, Œ˚˜Ú - ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±, ‰¬…±õI◊±øflË¡ø˜, ¬Û¬ı«

¤fl¬±˝◊ÀÚ±Î¬±¬ı˛˜±È¬±, Œ|Ìœ ’…±ø•£¬ø¬ı˚˛±º ¬Û≈Ú¬ı˛≈»¬Û±Ú ˚ø› ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì √õ∂øflË¡˚˛± Ú˚˛ Ó¬Ô±ø¬Û ¤˝◊ é¬˜Ó¬±

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ ÊÚÚ √õ∂øflË¡˚˛± ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝ÀÓ¬ Œ‡± ˚±˚˛º

2.4.5.2 Œ˚ÃÚ ÊÚÚ (Sexual Reproduction)

Œ˚ Œé¬ÀS Œfl¬±Ú ø¬ıÀ˙¯∏ ’e· ŒÔÀfl¬ Î¬◊»¬Ûiß ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±¯∏ (Gametes) ŒÔÀfl¬ ’¬ÛÓ¬…

√õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬±Àfl¬ Œ˚ÃÚ ÊÚÚ ¬ıÀ˘º ¤Àé¬ÀS ¸±Ò±¬ı˛ÌÓ¬– ≈ÀÈ¬± øˆ¬iß Œ˝ ŒÔÀfl¬ ÊÚÚÀfl¬±¯∏ Î¬◊»¬Ûiß

˝À˚˛ ÊÚÚ ˝˚˛ ¬ıÀ˘ ¤Àfl¬ ëëø¬ZÀ˝ Ê±Ó¬ ÊÚÚí (Biparental Generation) ¬ıÀ˘º ¸˜d¬ Î¬◊ißÓ¬ √õ∂±ÌœÀ¬ı˛

¤¬ı˛”¬Û ÊÚÚ Œ‡± ˚±˚˛º Œ˚˜Ú- Œfl“¬À‰¬±, √õ∂Ê±¬ÛøÓ¬, ˙±˜≈fl¬ ŒÔÀfl¬ ˙≈¬ı˛≈ fl¬À¬ı˛ d¬Ú…¬Û±˚˛œ √õ∂±Ìœ ¬Û˚«…ôL√ √õ∂±˚˛

¸¬ı±˝◊ Œ˚ÃÚ ÊÚÚ ¸•Ûiß fl¬À¬ı˛º Œ˚ÃÚ ÊÚÚ ˚ø› Î¬◊ißÓ¬ √õ∂fl‘¬øÓ¬¬ı˛ Ó¬¬ı≈› ¤˝◊ ÊÚÚ ¬ÛXøÓ¬ ’±…√õ∂±Ìœ

’Ô«±» Œ√õ∂±ÀÈ¬±ÀÊ±˚˛± Œ·±á¬œˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ…› Œ‡± ˚±˚˛, Œ˚˜Ú ˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Êœ¬ıœ¬ı˛ Êœ¬ıÚ‰¬ÀflË¡

Œ˚ÃÚ ÊÚÚ Œ‡± ˚±˚˛ ¤¬ı— Ó¬±¬ı˛ √õ∂Ò±Ú ¬Û˚«±˚˛ ˜˙fl¬œ¬ı˛ ŒÀ˝ ¸—‚øÈ¬Ó¬ ˝˚˛º

¤˝◊ ÊÚÚ-√õ∂øflË¡˚˛±˚˛ ¸±Ò±¬ı˛ÌÓ¬– ≈˝◊ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚÀfl¬±¯∏ ∆Ó¬¬ı˛œ ˝˚˛ ¤¬ı— Ó¬±À¬ı˛ ’±fl¬±¬ı˛ › ∆¬ıø˙À©Ü…¬ı˛

øˆ¬øMÀÓ¬ øÓ¬Ú Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˝˚˛, ¸˜ ÊÚÚ, ’¸˜ ÊÚÚ › ø¬ı¯∏˜ ÊÚÚ [ø‰¬S 2.5)

(a) ¸˜ ÊÚÚ (Isogamy) - ˚‡Ú ≈Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±¯∏ ’±fl‘¬øÓ¬ › ’±fl¬±À¬ı˛ ¸˜±Ú, Œ˚˜Ú - ¤fl¬Ò¬ı˛ÀÚ¬ı˛

’±…√õ∂±Ìœ ˜ÀÚ±ø¸¸ƒøÈ¬¸ (Monocystis)º

(b) ’¸˜ ÊÚÚ (Anisogamy) - ˚‡Ú ≈Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±À¯∏¬ı˛ ’±fl¬±¬ı˛ ¸˜±Ú øfl¬ôL≈√ ’±fl‘¬øÓ¬ øˆ¬iß

’Ô«±» Œ‰¬˝±¬ı˛±˚˛ ¤fl¬˝◊ ¬ı˛fl¬˜ Œ‡ÀÓ¬ ˙≈Ò≈ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±¯∏ ’Ú…·≈À˘±¬ı˛ Œ‰¬À˚˛ ŒÂ√±È¬º Œ˚˜Ú -

’±…√õ∂±Ìœ flv¬±˜±˝◊ÀÎ¬±À˜±Ú±¸º

(c) ø¬ı¯∏˜ ÊÚÚ (Oogamy) - ˚‡Ú ≈Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±¯∏ ’±fl¬±¬ı˛, ’±fl‘¬øÓ¬ › √õ∂fl‘¬øÓ¬ÀÓ¬ øˆ¬iß,

¤fl¬Ò¬ı˛ÀÚ¬ı˛ ÊÚÚÀfl¬±¯∏ ’±fl¬±À¬ı˛ ¸±Ò±¬ı˛ÌÓ¬– ¬ıÀ˘¬ı˛ ˜Ó¬, ’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ › øÚ(˘, ¤À¬ı˛Àfl¬ ¬ıÀ˘ ¶aœ

ÊÚÚÀfl¬±¯∏ ¬ı± ¬ıÎ¬ˇ ÊÚÚ Œfl¬±¯∏ (Female Gamete or Macrogamete); ’±¬ı˛ ’Ú… Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œfl¬±¯∏

’±fl¬±À¬ı˛ ŒÂ√±È¬, Ù¬…±ÀÊ˘±˜˚≈q¡, ¸‰¬˘, ¸¬ı˛≈ › ˘•§±ÀÈ¬ ·Î¬ˇÚ, ¤À¬ı˛Àfl¬ ¬ıÀ˘ ¬Û≈— ÊÚÚÀfl¬±¯∏ ¬ı± é≈¬^ ÊÚÚ
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Œfl¬±¯∏ (Male Gamete or Microgamete), ¤˝◊ ≈˝◊ øˆ¬iß √õ∂fl¬±¬ı˛ ÊÚÚÀfl¬±À¯∏¬ı˛ ¸±˝±À˚… ÊÚÚ ¸•Ûiß

˝˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ÊÚÚ ’±…√õ∂±Ìœ (Protozoa) ŒÔÀfl¬ ˙≈¬ı˛≈ fl¬À¬ı˛ ˜±Ú≈¯∏ ¬Û˚«…ôL√ √õ∂±˚˛ ¸¬ı √õ∂±Ìœ Œ·±á¬œÀÓ¬˝◊

Œ‡± ˚± ˛̊º

2.4.5.2.1 ¸—˚≈øq¡ (Conjugation)

¤ ¤fl¬ ø¬ıÀ˙¯∏ √õ∂øflË¡˚˛± ˚± øfl¬Ú± øÚ•ßÀ|Ìœ¬ı˛ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Œ‡± ˚±˚˛º Œ˚˜Ú ¬Û…±¬ı˛±À˜ø¸˚˛±˜

(Paramecium), ¤‡±ÀÚ Ó¬±À¬ı˛ é≈¬^ øÚÎ¬◊øflv¬˚˛±¸ (Micronucleus) ¤¬ı˛ ’—À˙¬ı˛ ø¬ıøÚ˜˚˛ ‚ÀÈ¬ ¬Û±˙±¬Û±ø˙

Œ˘À· Ô±fl¬± ≈ÀÈ¬± √õ∂±Ìœ¬ZÀ˚˛¬ı˛ ˜ÀÒ…, Ó¬±¬ı˛¬Û¬ı˛ ŒÊ±È¬ ‡≈À˘ ˚±˚˛ ¤¬ı— √õ∂øÓ¬ √õ∂±Ìœ ŒÔÀfl¬ ‰¬±¬ı˛ÀÈ¬ fl¬À¬ı˛ é≈¬^

√õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛º ¬ÛÀ¬ı˛ ’±À¬ı˛± ¸—‡…±¬ı‘øX ‚ÀÈ¬º

2.4.5.2.2 ’¬Û≈—ÊøÚ (Parthenogenesis)

¤˝◊ ø¬ıÀ˙¯∏ ÊÚÚ √õ∂øflË¡˚˛±˚˛ øˆ¬iß Ò˜«œ ÊÚÚ Œfl¬±À¯∏¬ı˛ ø˜˘Ú Â√±Î¬ˇ±˝◊, ’Ô«±» øÚÀ¯∏fl¬ Â√±Î¬ˇ±, ˙≈Ò≈ øÎ¬•§±Ì≈

¬ı± ¶aœ ÊÚÚ Œfl¬±¯∏ ŒÔÀfl¬˝◊ ¬Û”Ì« √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝˚˛º ø¬Û“¬ÛÀÎ¬ˇ, Œ˜Ã˜±øÂ√, Œ¬ı±˘Ó¬± √õ∂ˆ‘¬øÓ¬ ’À˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛

˜ÀÒ… ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ÊÚÚ Œ‡± ˚±˚˛º ¬ı˛±Úœ Œ˜Ã˜±øÂ√¬ı˛ ’øÚø¯∏q¡ øÎ¬•§±Ì≈ ŒÔÀfl¬ ∆Ó¬¬ı˛œ ˝˚˛ ¬Û≈¬ı˛≈¯∏ Œ˜Ã˜±øÂ√

¬ı± ŒE±Ú (Drone)º ¬Û¬ı˛œé¬± fl¬À¬ı˛ Œ‡± Œ·ÀÂ√ øfl¬Â√≈ øÚ•ßÀ|Ìœ¬ı˛ Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛, Œ˚˜Ú ¬ı…±„,

¸…±˘±˜±G¬±¬ı˛ [¤fl¬ Ò¬ı˛ÀÚ¬ı˛ Î¬◊ˆ¬‰¬¬ı˛ √õ∂±Ìœ] ¬ı± øfl¬Â√≈ øÈ¬fl¬øÈ¬øfl¬¬ı˛ ¬Ûø¬ı˛ÌÓ¬ øÎ¬•§±Ì≈ÀÓ¬ fl‘¬øS˜ˆ¬±À¬ı Î¬◊Vœø¬ÛÓ¬

fl¬À¬ı˛, øÚÀ¯∏fl¬ Â√±Î¬ˇ±˝◊, ÚÓ≈¬Ú ’¬ÛÓ¬… √õ∂±Ìœ¬ı˛ ¸‘ø©Ü fl¬¬ı˛± ˚±˚˛º

2.4.5.2.3 ¬¬ı˝≈¬w”¬ÌÓ¬± (Polyembryony)

¤fl¬øÈ¬ ¬Ûø¬ı˛ÌÓ¬ øÎ¬•§±Ì≈ ŒÔÀfl¬ ¤fl¬±øÒfl¬ √õ∂±Ìœ¬ı˛ ¸‘ø©Ü ˝›˚˛±Àfl¬ ¬ı˝≈w”¬ÌÓ¬± ¬ıÀ˘º ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¸˜’±fl‘¬øÓ¬

ø¬ıø˙©Ü ˚˜Ê ˆ¬±˝◊ ¬ı± Œ¬ı±Ú ¤˝◊ ˆ¬±À¬ı ¸‘ø©Ü ˝˚˛º øfl¬Â√≈ ¬ı<fl¬œÀÈ¬¬ı˛ (Armadillo) ¤fl¬øÈ¬ øÎ¬•§±Ì≈ ŒÔÀfl¬

‰¬±¬ı˛ÀÈ¬ ¬Û˚«…ôL√ ¬ı±2‰¬± ˝˚˛º ¬Û¬ı« ¬ıË±À˚˛±ÀÊ±˚˛± (Bryozoa) ¤¬ı— ¬ÛÓ¬e· Œ|Ìœ¬ı˛ ˝±˝◊À˜Ú¬ÛƒÀÈ¬¬ı˛± ¬ıÀÌ«¬ı˛ øfl¬Â√≈

√õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¬ı˝≈w”¬ÌÓ¬± √õ∂±˚˛˝◊ Œ‡± ˚±˚˛º

2.4.6 w”¬Ì±Ì≈¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Ú ¬ÛXøÓ¬ ’Ú≈¸±À¬ı˛

¸±Ò±¬ı˛Ìˆ¬±À¬ı ¬ı˘± ˚±˚˛ øÚø¯∏q¡ øÎ¬•§±Ì≈ ˚±Àfl¬ w”¬Ì±Ì≈› ¬ı˘± ˝À˚˛ Ô±Àfl¬ (Zygote), Œ¸˝◊ ˝˘ ’¬ÛÓ¬…

√õ∂±Ìœ¬ı˛ ˙≈¬ı˛≈º Ó¬±¬ı˛¬Û¬ı˛ ˝˚˛ Ó¬±¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Úº ¤˝◊ ¬Ûø¬ı˛¶£≈¬È¬Ú øÓ¬Ú ˆ¬±À¬ı ‚ÀÈ¬ √õ∂±Ìœ¬ı˛ ¬Û”Ì«Ó¬± √õ∂±ø5 ˝ÀÓ¬

¬Û±À¬ı˛º ˚Ô± - ’G¬Ê, Ê¬ı˛±˚˛≈Ê › ’G¬-Ê¬ı˛±˚˛≈Êº

(a) ’G¬Ê - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûø¬ı˛¶£≈¬È¬Ú øÎ¬À˜¬ı˛ ˜ÀÒ… ‚ÀÈ¬, Œ˚˜Ú - fl¬œÈ¬, ¬ÛÓ¬e·, ˜±Â√,

Î¬◊ˆ¬‰¬¬ı˛, ¸ø¬ı˛¸‘¬Û › ¬¬Û±‡œº
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(b) Ê¬ı˛±˚˛≈Ê - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûø¬ı˛©£≈¬È¬Ú ˜±À˚˛¬ı˛ ŒÀ˝¬ı˛ øˆ¬Ó¬¬ı˛ Ê¬ı˛±˚˛≈¬ı˛ (Uterus) ˜ÀÒ…

‚ÀÈ¬º Œ¸˝◊ ¸˜˚˛ √õ∂±Ôø˜fl¬ˆ¬±À¬ı ¬Û≈ø©Ü ¸±˜¢∂œ ˜±À˚˛¬ı˛ Œ˝ ŒÔÀfl¬ ¸—¢∂˝ fl¬À¬ı˛ ’¬ÛÓ¬… ¬ıÎ¬ˇ ˝¬˚˛º

Œ˚˜Ú- ·¬ı˛≈, Â√±·˘, ø¬ıÎ¬ˇ±˘, fl≈¬fl≈¬¬ı˛, ˜±Ú≈¯∏ √õ∂ˆ‘¬øÓ¬ ’Ô«±» √õ∂±˚˛ ¸¬ı d¬Ú…¬Û±˚˛œ √õ∂±Ìœº

(c) ’G¬-Ê¬ı˛±˚˛≈Ê - Œ˚ ¸¬ı √õ∂±Ìœ¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûø¬ı˛©£≈¬È¬Ú øÎ¬À˜¬ı˛ ˜ÀÒ…˝◊ ‚ÀÈ¬ øfl¬ôL≈√ Œ¸˝◊ øÎ¬˜ ˜±À˚˛¬ı˛

ŒÀ˝¬ı˛ ˜ÀÒ…˝◊ Ô±Àfl¬, ¬Ûø¬ı˛©£≈¬È¬Ú Œ˙¯∏ ˝À˘ Ó¬±¬ı˛¬Û¬ı˛ ¬ı±2‰¬± ¬ı±˝◊À¬ı˛ Œ¬ıøÎ¬ˇÀ˚˛ ’±À¸º Œ˚˜Ú -

‰¬fÀ¬ı±Î¬ˇ± ¸±¬Û, Á≈¬˜Á≈¬ø˜ ¸±¬Û (Rattle-Snake), ¸±˜≈ø^fl¬ ¸±¬Û, ˝±„¬ı˛ › øfl¬Â√≈ ¬ÛÓ¬Àe·¬ı˛ ˜ÀÒ…

¤˝◊ ∆¬ıø˙©Ü… Œ‡± ˚±˚˛º ¤À¬ı˛ øÎ¬˜ √õ∂‰≈¬¬ı˛ fl≈¬¸≈˜˚≈q¡ ’±¬ı˛ Ó¬±¬ı˛ ¬Ûø¬ı˛©£≈¬È¬Ú øÎ¬•§Ú±˘œ¬ı˛ ˜ÀÒ…˝◊

‚ÀÈ¬º

2.4.7 Êœ¬ıÚ‰flË¡ ’Ú≈¸±À¬ı˛

¸˜d¬ √õ∂±Ìœ¬ı˛ Êœ¬ıÚ‰flË¡ ¤fl¬˝◊ ¬ı˛fl¬˜ Ú˚˛º øÎ¬•§±Ì≈ [øÚø¯∏q¡ ¬ı± ’øÚø¯∏q¡] ŒÔÀfl¬ ¬Û”Ì«±e· √õ∂±Ìœ ¸‘ø©Ü

fl¬‡Ú› ¬ı± ˝˚˛ ¸¬ı˛±¸ø¬ı˛ [Direct) fl¬‡Ú› ¬ı± ˝˚˛ ‚≈¬ı˛¬¬ÛÀÔ (Indirect)º

(a) ¸¬ı˛±¸ø¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Ú [Direct Development) ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ’±˜¬ı˛± Œø‡ Œ˚ ø˙˙≈ ˆ”¬ø˜á¬

˝˘ Ó¬± Œ‡ÀÓ¬ √õ∂±˚˛ ¬Û”Ì«±e· ˜±Ú≈À¯∏¬ı˛ ˜Ó¬ ˙≈Ò≈˜±S ’±fl¬±À¬ı˛ ŒÂ√±È¬, Ó¬±¬ı˛¬Û¬ı˛ ‡±›˚˛± ±›˚˛± fl¬À¬ı˛ Œ¸

’±Àd¬ ’±Àd¬ ¬Û”Ì«Ó¬±√õ∂±5 ˝˚˛º ¤˝◊ Ò¬ı˛ÀÌ¬ı˛ √¬Ûø¬ı˛¶£≈¬È¬ÚÀfl¬ ’±˜¬ı˛± ¬ıÀ˘ Ô±øfl¬ ¸¬ı˛±¸ø¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Úº ¤˝◊¬ı˛fl¬˜

’±¬ı˛› Î¬◊±˝¬ı˛Ì ’±˜¬ı˛± Œ‡ÀÓ¬ ¬Û±˝◊ ¸˜d¬ Œ˜¬ı˛≈G¬œ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ…; Œ˚˜Ú - ˜±Â√, øÈ¬fl¬øÈ¬øfl¬, ¸±¬Û,

¬Û±‡œ, d¬Ú…¬Û±˚˛œ √õ∂±Ìœ √õ∂ˆ‘¬øÓ¬º [ø‰¬S- 2.6a)º

(b) ‚≈¬ı˛¬ÛÀÔ ¬Ûø¬ı˛¶£≈¬È¬Ú (Indirect Development) - ’ÀÚfl¬ √õ∂±Ìœ ¬Û”Ì«˙± √õ∂±5 ˝¬ı±¬ı˛ ’±À·

’Ú…  ˙± ’øÓ¬flË¡˜ fl¬À¬ı˛ ’±À¸ ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬ÚÀfl¬ ‚≈”¬ı˛¬ÛÀÔ ¬Ûø¬ı˛¶£≈¬È¬Ú ¬ıÀ˘º Œ˚˜Ú ¤fl¬È¬± ¶aœ

˜˙± øÎ¬˜ ¬Û±Î¬ˇ±¬ı˛ ¬Û¬ı˛ Ó¬± ŒÔÀfl¬ ˙”fl¬fl¬œÈ¬ [Larva), ˜”fl¬fl¬œÈ¬ [Pupa) ˙± ’øÓ¬flË¡˜ fl¬À¬ı˛ ’¬ÛÓ¬… ˜˙±

¬Û”Ì«±e· ˙± √õ∂±5 ˝˚˛º ¤¬ı˛≈À¬Û ’ÀÚfl¬ ’e·≈¬ı˛œ˜±˘ √õ∂±Ìœ, fl¬À•§±Ê › fl¬KÈfl¬Qfl¬ ¬Û¬ı«ˆ≈¬q¡ √õ∂±Ìœ ˙”fl¬fl¬œÈ¬

[Larva), ˙± › ˜”fl¬fl¬œÈ¬ (Pupa) ˙± ¬Û±¬ı˛ ˝À˚˛ ¬Û”Ì«±e· ˙±√õ∂±5 ˝˚˛º [ø‰¬S 2.6b)º

2.4.7.1 ÊÚ≈flË¡˜ [Alternation of Generation)

øfl¬Â√≈√õ∂±Ìœ¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ ≈ÀÈ¬± ˙±˚˛ ÊÚÚ ¸•Ûiß ˝ÀÓ¬ Œ‡± ˚±˚˛, ¤fl¬¬ı±¬ı˛ ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛

Ó¬±¬ı˛¬Û¬ı˛ Œ˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ ¬Û˚«±˚˛flË¡À˜ ÊÚÚ fl¬±˚« ¸•Û¬iß ˝˚˛º ¤˝◊ˆ¬±À¬ı ¤fl¬¬ı±¬ı˛ ’À˚ÃÚ ÊÚÚ ›

Ó¬±¬ı˛¬Û¬ı˛ Œ˚ÃÚ ÊÚÚ ¸•Ûiß ˝›˚˛±Àfl¬ ÊÚ≈flË¡˜ ¬ıÀ˘º ’Ú…±Ú… √õ∂±Ìœ¸˝ øÚÎ¬±ø¬ı˛˚˛± ¬Û¬ı«ˆ≈¬q¡ øfl¬Â√≈ √õ∂±ÌœÀÓ¬

¤˝◊ ‚È¬Ú± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º
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’Ú≈̇ œ˘Úœ-3

1. øÚ•ßø˘ø‡Ó¬ √õ∂±Ìœ·≈ø˘¬ı˛ ˜ÀÒ… ˚±¬ı˛± ù´±¸¬ı±˚˛≈ ø˝¸±À¬ı ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’ø'ÀÊÚ ¬¢∂˝Ì fl¬À¬ı˛ Ú±

Ó¬±À¬ı˛ ø‰¬ø˝êÓ¬ fl¬¬ı˛≈Úº

(a) Ó¬±¬ı˛±˜±Â√ (b) ¬ı…±„ (c) ¶Û? (d) øÓ¬ø˜ (e) ¬ı…±„±ø‰¬ (f) ˜˙±¬ı˛ ˙≈fl¬fl¬œÈ¬ (g) Œ¬Ûe·≈˝◊Ú

(h) ˝±„¬ı ̨ (i) ¸±·¬ı˛ fl≈¬¸≈˜ (j) ¬ı˛≈˝◊ ˜±Â√ (k) fl¬2Â¬Û (l) Î¬◊Î≈¬!≈¬ ˜±Â√

2. ˙≈Ò≈˜±S ¸˜≈À^ ¬ı±¸ fl¬À¬ı˛ ¤˜Ú √õ∂Ò±Ú ≈øÈ¬ ¬ÛÀ¬ı«¬ı˛ Ú±˜ fl¬ı˛≈Úº

3. ¸˜≈À^¬ı˛ Ó¬˘ÀÀ˙ ÊÀ˘¬ı˛ ¸¬ı«øÚ•ß Ó¬±¬Û˜±S± fl¬Ó¬∑

4. ø˜ø©Ü ÊÀ˘¬ı˛ ˜±Â√ Œfl¬±Ú Ú±˝◊À¬∏C±ÀÊÚ Ê±Ó¬œ˚˛ ¬Û±Ô« Œ¬ı˛ø‰¬Ó¬ fl¬À¬ı˛∑

5. d¬Ú…¬Û±˚˛œ ¬√õ∂±Ìœ¬ı˛ Œ¬ı˛‰¬ÚÊ±Ó¬ ¬Û±Ô« fl¬œ∑

2.5 ¸±¬ı˛±—˙

ø¬ıøˆ¬iß √õ∂±Ìœ¬ı˛ ¸±˜ø¢∂fl¬ ‰¬ø¬ı˛S Ê±ÚÀÓ¬ Œ·À˘ ¤¬ı— ø¬ıøˆ¬iß √õ∂±Ìœ Œ·±á¬œÀ¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ¸•Ûfl«¬

øÚX«±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ˝À˘ Ó¬±À¬ı˛ ¸•§ÀKÒ ø¬ıøˆ¬iß Ó¬Ô… Ê±Ú± ¬ı˛fl¬±¬ı˛º Œ¸˝◊ Ó¬Ô…·≈ø˘ øfl¬ øfl¬ ¤¬ı— Ó¬± Œfl¬±Ú

Œfl¬±Ú ˜”˘ ø¬ı¯∏˚˛ ¸•§KÒœ˚˛ ¤˝◊ ¤fl¬Àfl¬ Ó¬± ’±À˘±‰¬Ú± fl¬¬ı˛± ˝À˚˛ÀÂ√º Œ˚ Œ˚ ø¬ı¯∏˚˛·≈À˘± ’±À˘±‰¬Ú± ˝À˚˛ÀÂ√

Ó¬± ¤fl¬È≈¬ ¬Û˚«±À˘±‰¬Ú± fl¬¬ı˛± ˚±flƒ¬º ¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛÚ±¬ı˛± Ê±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Úº

l √õ∂øÓ¬¸˜Ó¬± fl¬±Àfl¬ ¬ıÀ˘, fl¬˚˛ √õ∂fl¬±¬ı˛ › øfl¬ øfl¬∑

l √õ∂±ÌœÀ¬ı˛ ’±fl¬±¬ı˛, ’±fl‘¬øÓ¬ ¬ıÌ«Ú± fl¬¬ı˛±¬ı˛ fl¬À˚˛fl¬øÈ¬ ‘˙…Àfl¬±Ì ¤¬ı˛ ¸•§ÀKÒ Ò±¬ı˛Ì±º

l ø¬ıÀˆ¬ Œ¬ı˛‡± › ø¬ıÀˆ¬Ó¬˘ ¸•§ÀKÒ Ò±¬ı˛Ì±º

l ∆À‚«…¬ı˛ ¬Ûø¬ı˛˜±À¬Û¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ fl¬À˚˛fl¬øÈ¬ é≈¬^ ¤fl¬fl¬º

l ø¬ıøˆ¬iß √õ∂±Ìœ Œ·±á¬œ¬ı˛ ’±fl¬±¬ı˛ ¸•§ÀKÒ ¤fl¬È¬± ¸±Ò±¬ı˛Ì Ò±¬ı˛Ì±º

l √õ∂±ÌœÀ¬ı˛ ù´¸Ú ¤¬ı— ù´±¸¬ı±˚˛≈ ¸—¢∂˝ ’Ú≈˚±˚˛œ √õ∂fl¬±¬ı˛Àˆ¬º

l √¬ı±¸àÔ±Ú ’Ú≈˚±˚˛œ √õ∂fl¬±¬ı˛Àˆ¬º

l ø¬ıøˆ¬iß ¬√õ∂fl¬±¬ı˛ ‡±… › ¬Û≈ø©Ü ¬ÛXøÓ¬º

l Œ¬ı˛‰¬Ú ¬Û±Ô«  › ¬ÛXøÓ¬¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬º

l ≈˝◊øÈ¬ ’±˘±± √õ∂Ê±øÓ¬¬ı˛ √õ∂±Ìœ¬ı˛ ŒÊ±È¬ ¬ı“±Ò±¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛Úº

l ø¬ıøˆ¬iß ÊÚÚ ¬ÛXøÓ¬º

√l õ∂±ÌœÊ·ÀÓ¬ ¬Ûø¬ı˛¶£≈¬È¬ÀÚ¬ı˛ ø¬ıøˆ¬iß Ò±¬ı˛±º
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2.6 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1. √õ∂øÓ¬¸˜Ó¬± fl¬±Àfl¬ ¬ıÀ˘∑

2. ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ √õ∂øÓ¬¸˜Ó¬± Î¬◊±˝¬ı˛Ì¸˝ ¬ı≈øÁ¬À˚˛ øÚº

3. ˘¬ıÀÌ¬ı˛ ˜±S± ’Ú≈˚±˚˛œ Ê˘‰¬¬ı˛ √õ∂±ÌœÀ¬ı˛ ¬ı±¸àÔ±ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛≈Ú ¤¬ı— Î¬◊±˝¬ı˛Ì øÚº

4. ˜≈q¡ ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ √õ∂±ÌœÀ¬ı˛ fl¬˚˛ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛∑ øfl¬ øfl¬∑ Î¬◊±˝¬ı˛Ì ¸˝ ¬ı≈øÁ¬À˚˛ øÚº

5. ·ˆ¬œ¬ı˛ ¸˜≈À^¬ı˛ ¬Ûø¬ı˛À¬ı˙ ¸—Àé¬À¬Û ¬ı˘≈Úº

6. ≈øÈ¬ øˆ¬iß √õ∂Ê±øÓ¬ˆ≈¬q¡ √õ∂±Ìœ¬ı˛ ¤fl¬S ’¬ıàÔ±Ú ¸•§ÀKÒ ¸—Àé¬À¬Û ø˘‡≈Úº

7. Œ¬ı˛‰¬Ú ¬Û±Ô« ’Ú≈¸±À¬ı˛ √õ∂±ÌœÀ¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛≈Úº

8. ’À˚ÃÚ ÊÚÚ fl¬±Àfl¬ ¬ıÀ˘∑ fl¬˚˛ √õ∂fl¬±¬ı˛ › øfl¬ øfl¬∑

9. ø¬ı¯∏˜ ÊÚÚ øfl¬∑ ¬ı≈øÁ¬À˚˛ øÚº

10. ’G¬Ê. Ê¬ı˛±˚˛≈Ê ¤¬ı— ’G¬Ê¬ı˛±˚˛≈Ê fl¬±Àfl¬ ¬ıÀ˘∑ ¬ı≈øÁ¬À˚˛ øÚº

2.7 Î¬◊M¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ- 1

1. ø¬Z-¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜ - b,c,h,i

’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ - a,d,e,g

ø¬Z-’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ - f,j

’√õ∂øÓ¬¸˜ - k

2. ’Ú≈Õ‚«…

’Ú≈̇ œ˘Úœ- 2

1. (a) ˜±˝◊flË¡Ú, (b) ø˜ø˘˜±˝◊flË¡Ú/Ú±…±ÀÚ±ø˜È¬±¬ı˛ (c) ’±—àÈò¬˜

2. (a) ’øÓ¬ ’±Ì≈¬ıœé¬øÌfl¬ (b) ’±Ì≈¬ıœé¬øÌfl¬ (c) ‡±ø˘ Œ‰¬±À‡ ‘˙…˜±Ú

3. øé¬Ì ’±À˜ø¬ı˛fl¬±, ¬ıË±øÊ˘º

4. ¶≈® ◊̋Î¬º

5. Úœ˘ øÓ¬ø˜º
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’Ú≈̇ œ˘Úœ- 3

1. b,d,f,g,k

2. ¬Û¬ı« øÈ¬ÀÚ±ÀÙ¬±¬ı˛± ¤¬ı— ¤fl¬˝◊ÀÚ±Î±˜«±È¬±

3. 4º Œ¸ (4ºC)

4. ’…±À˜±øÚ˚˛±

5. ˝◊Î¬◊ø¬ı˛˚˛±

¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1. 2.2 Œ‡≈Ú

2. 2.2.1, 2.2.2 › 2.2.3 Œ‡≈Ú

3. 2.4.2.1. Œ‡≈Ú

4. 2.4.2.1.1 a Œ‡≈Ú

5. 2.4.2.1.1.b ¤¬ı˛ Œ˙¯∏±—˙ Œ‡≈Ú

6. 2.4.3.3 Œ‡≈Ú

7. 2.4.4.a, b › c Œ‡≈Ú

8. 2.4.5.1 Œ‡≈Ú

9. 2.4.5.2. c Œ‡≈Ú

10. 2.4.6 a, b, c Œ‡≈Ú
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ø‰¬S Ú— 2.1 – a-c ’√õ∂øÓ¬¸˜; (a) ¬Û±ÔÀ¬ı˛¬ı˛ È≈¬fl¬À¬ı˛±, (b) ’…±ø˜¬ı±, (c) ¤KÈ¬±ø˜¬ı±; (d) ø¬Z¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜Ó¬± Œ¬ı±Á¬±ÀÚ±
˝À˚˛ÀÂ√; (c)-(h) fl¬À˚˛fl¬øÈ¬ ø¬Z¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜ √õ∂±Ìœ; (i) ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜Ó¬± Œ¬ı±Á¬±ÀÚ± ˝À˚˛ÀÂ√; (j)-(k) fl¬¬À˚˛fl¬øÈ¬ ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜
√õ∂±Ìœ, (j) ŒÊø˘øÙ¬¸, (k) Ó¬±¬ı˛±˜±Â√, (m) ¸˜≈^ ˙˙±; (n) ø¬Z-’¬ı˛œ˚˛ √õ∂øÓ¬¸˜, ‰¬±À˚˛¬ı˛ Œ¬Û˚˛±˘±, (l) ˝ø˜«ÀÙ¬±¬ı˛±

[¬Û¬ı« øÈ¬ÀÚ±ÀÙ¬±À¬ı˛±] ¤fl¬øÈ¬ ø¬Z-’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ √õ∂±Ìœº
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ø‰S Ú— 2.2 – a-b ø¬ıøˆiß ‘˙… Œfl¬±Ì ; c-e ø¬ıøˆ¬iß ø¬ıÀˆ¬ Ó¬˘;

c-¸•ú≈‡À˙œ˚˛ Ó¬˘, d-¬Û±ù´«À˙œ˚˛ Ó¬˘, e-’Ú≈√õ∂àÔ Ó¬˘º
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ø‰¬S Ú— 2.3 – fl¡À˚˛fl¬øÈ¬ √õ∂±Ìœ¬ı˛ Ó≈¬˘Ú±˜”˘fl¬ ’±fl¬±¬ı˛º a-Úœ˘ øÓ¬ø˜, b-øÓ¬ø˜ ˝±„¬ı˛, ¸À¬ıÀ‰¬À˚˛ ¬ıÎ¬ˇ ˜±Â√; c- ø¬ı˙±˘±fl¬±¬ı˛

¶£≈¬˝◊Î¬ d- Œfl¬±À˜±ÀÎ¬± E±·Ú, e- ŒÚ±Ú± ÊÀ˘¬ı˛ fl¬”≈˜œ¬ı˛, f- Î¬◊È¬ ¬Û±‡œ, g- ˜±Ú≈¯∏, h- ’±øÙË¬fl¬±¬ı˛ ˝±Ó¬œ, i- øÊ¬ı˛±Ù¬, j-’¬ı˘≈5

¸¬ı˛œ¸‘¬Û-È¬±˝◊¬ı˛±ÀÚ±¸¬ı˛±¸ , k-øÎ¬Àõ≠±ÀÎ¬±fl¬±¸-¤fl¬øÈ¬ ’øÓ¬ ¬ı‘˝» ’¬ı˘≈5 ¬√õ∂±Ìœº
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ø‰¬S Ú— 2.4 – ’À˚ÃÚ ÊÚÚ [flË¡˜¸—‡…± ø¬ıøˆ¬iß Ò±¬Û Œ¬ı±Á¬±À2Â] A ø¬Z ø¬ıˆ¬±ÊÚ, ¬Û…±¬ı˛±À˜ø¸˚˛±˜; B- ¬ı˝≈ø¬ıˆ¬±ÊÚ,

˚fl‘¬Ó¬ Œfl¬±À¯∏¬ı˛ ˜ÀÒ… ˜…±À¬˘ø¬ı˛˚˛± ¬Û¬ı˛Êœ¬ıœ, C-Œfl¬±¬ı˛Àfl¬±·˜, ˝±˝◊E±, D-‡G¬œˆ¬¬ıÚ- ‰¬…±õI◊± øflË¡ø˜, E-¬Û≈Ú¬ı˛≈»¬Û±Ú- õ≠±ÀÚø¬ı˛˚˛±º
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ø‰¬S Ú— 2.5 – Œ˚ÃÚ ÊÚÚº a - e ˜ÀÚ±ø¸¸øÈ¬À¸¬ı˛ ¸˜ÊÚÚ; f-j ’¸˜ ÊÚÚ-flv¬±˜±˝◊ÀÎ¬±À˜±Ú±¸; k - o ø¬ı¯∏˜

ÊÚÚ-Î¬◊2‰¬ Œ|Ìœ¬ı˛ √õ∂±Ìœº

’¸˜ Ê√ÚÚ Œfl¡±¯∏
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ø‰¬S Ú— 2.6 – Êœ¬ıÚ ‰¬ÀflË¡¬ı˛ ≈øÈ¬ ¬√õ∂fl¬±¬ı˛º a- ¸¬ı˛±¸ø¬ı˛ ¬Ûø¬ı˛¶£≈¬È¬Ú; b- ˙”fl¬fl¬œÈ¬-˜≈fl¬fl¬œÀÈ¬¬ı˛

˜Ò…øÀ˚˛ ‚”¬ı˛¬ÛÀÔ ¬Ûø¬ı˛¶£≈¬È¬Úº
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¤fl¡fl¡ 3 q Œõ∂±ÀÈ¬±ÀÊ√±˚˛±
·Í¬Ú

3.1 õ∂d¬±¬ıÚ±
Î¬◊ÀV˙…

3.2 Œ|Ìœø¬ıÚ…±¸
3.3 ’…ø˜¬ı±
3.4 ¬Û…±¬ı˛±À˜ø¸˚˛±Ú
3.5 õ≠±¸À˜±øÎ¬˚˛±˜
3.6 ¸±¬ı˛±—˙
3.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ
3.8 Î¬◊M√√¬ı˛̃ ±˘±
3.9 ¢∂&Ô¬Û?œ

3.1 õ∂d¬±¬ıÚ±

Œõ∂±ÀÈ¬±ÀÊ√±˚˛± fl¡±À√¬ı˛ ¬ıÀ˘ –

¬ı˝≈√√¸—‡…fl¡ Œfl¡±¯∏ ‚Ú¸øißø¬ı©Ü ŒÔŒfl¡ ¬ı˝≈√√Àfl¡±¯∏œ õ∂±ÌœÀ√¬ı˛ Œ√˝√√·Í¬Ú fl¡À¬ı˛º Œ√À˝√√¬ı˛ ø¬ıø¬ıÒ fl¡±Ê√ ¤¸¬ı
Œfl¡±À¯∏¬ı˛ ¸˜À¬ıÓ Œ‰¬©Ü±˚˛ ¸≈¸•Ûiß ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛, Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ√˝√√ ø¬ıøˆ¬iß Œfl¡±À¯∏¬ı˛ ¸˜ø©Ü Ú˚˛º ¤Àé¬ÀS
¤fl¡øÈ¬ ˜±S Œfl¡±¯∏ Œ√À˝√√¬ı˛ ¸fl¡˘ õ∂fl¡±¬ı˛ fl¡±Ê√± ¸≈¸•Ûiß fl¡À¬ı˛ Ô±Àfl¡º Ó¬±˝◊√√ Œõ∂±È¬±ÀÊ√±˚˛±À√¬ı˛ ¤fl¡Àfl¡±¯∏À√˝√√œ
õ∂±Ìœ Ú± ¬ıÀ˘ Œfl¡±¯∏¬ıøÊ«√Ó¬ õ∂±Ìœ› ¬ı˘± ˚±˚˛º ¤fl¡Àfl¡±¯∏À√˝√√œ õ∂±Ìœ ’Ô±«» Uunicellular ¤¬ı— Œfl¡±¯∏¬ıøÊ«√Ó¬
õ∂±Ìœ ’Ô±«» Acellular ¤˝◊√√ Î¬◊ˆ¬˛˚˛ ¬õ∂fl¡±¬ı˛ ’…±‡…± ¤Àé¬ÀS õ∂‰¬ø˘Ó¬ ’±ÀÂ√º

Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Classification ¬ı± Œ|Ìœø¬ıÚ…±¸ øfl¡∑

ø¬ıøˆ¬iß ¬ı˛fl¡À˜¬ı˛ õ∂±ÌœÀfl¡ ’±˘±√±ˆ¬±À¬ı Œ‰¬Ú±¬ı˛ Ê√Ú… Ó¬±À√¬ı˛ ’±fl‘¡øÓ¬·Ó¬ ¬Û±Ô«fl¡… ø¬ıÀ¬ı‰¬Ú± fl¡À¬ı˛ Ó¬±À√¬ı˛
ø¬ıøˆ¬iß ˜G¬˘œÀÓ¬√√ (Group) ø¬ıˆ¬q¡ fl¡À¬ı˛ ¸≈ø¬ıÚ…d¬ fl¡¬ı˛±¬ı˛ Ú±˜ õ∂±ÌœÊ√·ÀÓ¬¬ı˛ Œ|Ìœø¬ıÚ…±¸ (Zoological

Classification) ¤˝◊√√ Œ|Ìœø¬ıÚ…±¸ |±¶a ’Ú˜Úœ˚˛ Ú˚˛º ’Ô±«» ˜±ÀÁ¡ ˜±ÀÁ¡˝◊√√ ∆¬ı:±øÚfl¡·Ì ¸˝√√˜Ó¬ ˝√√À˚˛
Œ|Ìœø¬ıÚ…±À¸¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡À¬ı˛Úº Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±¸ ¬Û”À¬ı« Œ˚ˆ¬±À¬ı fl¡¬ı˛± Œ˝√√±Ó¬, ¤‡Ú Ó¬±¬ı˛
¬Ûø¬ı˛¬ıM«√√Ú ‚ÀÈ¬ÀÂ√º øÚÀij ¤ ø¬ı¯∏˚˛ ’±À˘±ø‰¬Ó¬ ˝√√˘º
Î¬◊ÀV˙… –

¤˝◊√√ ¤fl¡fl¡ ’Ò…˚˛ÀÚ¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ
l Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¸•§À&Ò ¸±Ò±¬ı˛Ì Ò±¬ı˛Ú± ’Ê«√Ú fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
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l Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±¸ (Classification) ¸•§À&Ò ’±À· øfl¡ Ò±¬ı˛Ú± øÂ√˘ Ó¬± Ê√±ÚÀÓ¬
¬Û±¬ı˛À¬ıÚº

l ‹ Ò±¬ı˛Ì± ¬ıM«√√˜±ÀÚ øfl¡ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˚˛ÀÂ√ Ó¬± ’Ú≈¸¬ı˛Ì  fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ › ¬ı≈øÁ¡À˚˛ ø√ÀÓ¬
¬Û±¬ı˛À¬ıÚº

l øÓ¬ÚøÈ¬ Î¬◊À~‡À˚±·… Œõ∂±ÀÈ¬±ÀÊ√±˚˛±- ’…±ø˜¬ı±, ¬Û…±¬ı˛±À˜ø¸˚˛±˜ › õ≠±¸À˜±øÎ¬˚˛±˜ - ¤À√¬ı˛ ¸•§À&Ò
ø¬ı˙√ ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬ ¸é¬˜ ˝√√À¬ıÚº

3.2 Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±¸

3.2.1 ¬Û≈¬ı˛±Ó¬Ú Œ|Ìœø¬ıÚ…±¸ –
¬Û”À¬ı« õ∂±ÌœÊ√·Ó¬Àfl¡ ≈√ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√Ó¬º

õ∂±ÌœÊ√·» (Animal Kingdom)

Î¬◊¬Û¬ı˛±Ê√… Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Î¬◊¬Û¬ı˛±Ê√… Œ˜È¬±ÀÊ√±˚˛±
(Sub-Kingdom, Protozoa) (Sub-Kingdom, Metazoa)

¤¬ı˛± ¤fl¡Àfl¡±¯∏À√˝√√œ ’Ô¬ı± Œfl¡±¯∏¬ıøÊ«√Ó¬ õ∂±Ìœ ¤¬ı˛± ¬ı˝≈√√Àfl¡±¯∏À√˝√√œ õ∂±Ìœ

Î¬◊¬ÛÀ¬ı˛±q¡ Î¬◊¬Û¬ı˛±Ê√… ≈√øÈ¬ ¤fl¡ ¬ı± ¤fl¡±øÒfl¡ ¬ÛÀ¬ı«¬ı˛ Ù¬±˝◊√√˘±˜ ¸˜i§À˚˛ ·øÍ¬Ó¬ øÂ√˘º ¬Û¬ı« ’ÀÔ« Ù¬±˝◊√√˘±˜
(Phylum) ˙Às¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ¤˝◊√√ ˙s ¬ı˝≈√√¬ı‰¬ÀÚ Ù¬±˝◊√√˘± (Phyla) ˝√√˚˛º ¬Û”À¬ı« Î¬◊¬Û¬ı˛±Ê√… Œõ∂±ÀÈ¬±ÀÊ√±˚˛±
¤fl¡øÈ¬ ˜±S ¬Û¬ı« ’Ô±«» Ù¬±˝◊√√˘±˜ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ øÂ√˘º Parker & Haswell ø˘ø‡Ó¬ ¢∂À&Ô
Î¬◊q¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±  ¬Û¬ı« fl¡À˚˛fl¡øÈ¬ Class- ¤ ø¬ıˆ¬q¡ øÂ√˘ –-

1. ¬flv¡±¸ ¬ı˛±˝◊√√ÀÊ√±À¬Û±Î¬± (Class Rhizopoda) – ¤¬ı˛± é¬Ì¬Û√ ¬ı± ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±À˜¬ı˛ (Pseudopo-

dium, ¬ı˝≈√√¬ı‰¬ÀÚ Pseudopodia) ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì - ’…±ø˜¬ı± (Amoeba)

¤KI◊±ø˜¬ı± (Entamoeba) õ∂ˆ‘¬øÓ¬º õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº
2. flv¡±¸ ˜±˝◊√√À¸ÀÈ¬±ÀÊ√±˚˛± [Class Mycetozoa) – ¤¬ı˛± ’À¬Ûé¬±fl‘Ó¬ ¬ı‘˝√√√±fl¡±¬ı˛ › ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸

ø¬ıø˙©Üº ¤À√¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡ Spore ¬ı± ¸”Ñ¬ıœÊ√ ¬Û˚±«˚˛ Ô±Àfl¡º ¸”Ñ¬ıœÊ√ Œ¸˘≈À˘±Ê√ ø¬ıø˙©Ü
(Cellulose) ˝√√›˚˛±¬ı˛ Ê√Ú… ¤˝◊√√ õ∂±Ìœ¬ı˛± Î¬◊øæÀ√√¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º ¤¬ı˛± Î¬±„√√±˚˛ Ô±Àfl¡ ¤¬ı—
¬ı±Ó¬±À¸¬ı˛ ¸—¶Û«À˙ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Œfl¡Î¬◊ ¬Û¬ı˛Ê√œ¬ıœ Ú˚˛º Î¬◊√±˝√√¬ı˛Ì - øÎ¬Î¬±˝◊√√ø˜˚˛±˜ (Didymium)º

3. flv¡±¸ ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Class Mastogophora) – ¤À√¬ı˛ Œ√À˝√√¬ı˛ ‰¬˘Ú±Àe·¬ı˛ ’±fl‘¡øÓ¬ fl¡¯∏± ¬ı±
‰¬±¬ı≈Àfl¡¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛ ¤¬ı— ¤ ’Àe·¬ı˛ Ú±˜ Ùv¬±ÀÊ√˘±˜ (Flagellum; ¬ı˝≈√√¬ı‰¬ÀÚ Flagella)º
Ùv¬±ÀÊ√˘±˜˚≈q¡ õ∂±Ìœ·Ì Ê√À˘ ¬ı± ’Ú… Ó¬¬ı˛˘ ^À¬ı… [Œ˚˜Ú ¬ı˛Àq¡] ˆ¬±¸˜±Ú ¬ı± Î≈¬¬ız¬ ’¬ıàÔ±˚˛
‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˝◊Î¬◊À¢≠Ú± (Euglena); ø√√√∏C¬Û±ÀÚ±À¸±˜± (Trypanosoma) õ∂ˆ‘¬øÓ¬º
õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº
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4. flv¡±¸ Œ¶Û±À¬ı˛±ÀÊ√±˚˛± (Class Sporozoa) ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ ¤¬ı— ¤À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ Àfl¡±ÀÚ± ¬Û˚«…±À˚˛
Spore ¬ı± ¸”Ñ¬ıœÊ√ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˜ÀÚ±ø¸ø©Ü˜«¡ (Monocystis) õ≠±¸À˜±øˇÎ¬˚˛±˜
(Plasmodium) õ∂ˆ‘¬øÓ¬º õ∂Ô˜øÈ¬ÀÓ¬ Spore ’±ÀÂ√, ø¡ZÓ¬œ˚˛øÈ¬ÀÓ¬ Spore Ú±˝◊√√º

5. flv¡±¸ ø¸ø˘›ÀÙ¬±¬ı˛± (Class Ciliophora) ¤À√¬ı˛ Œ√À˝√√ Cilia Ú±˜fl¡ ’¸—‡… ‰¬˘Ú±e·¡
Œ|Ìœ¬ıXˆ¬±À¬ı ¸±Ê√ÀÚ± Ô±Àfl¡º ø¸ø˘˚˛± (Clilia) ˙Às¬ı˛ ’Ô« Œ‰¬±À‡¬ı˛ ¬Û±Ó¬±¬ı˛ [¤fl¡¬ı‰¬ÀÚ
Cilium)¤˝◊√√ õ∂±ÌœÀ√¬ı˛ øˆ¬Ó¬¬ı˛ Œfl¡Î¬◊ Œfl¡Î¬◊ ¬Û¬ı˛Ê√œ¬ıœº Ê√˘ ¬ı± ’LaàÔ Ó¬¬ı˛˘^À¬ı… ¤¬ı˛± ˆ¬±¸˜±Ú
¬ı± øÚ˜ø7¡¡¡Ó¬ ’¬ıàÔ± ˛̊ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√± √̋√¬ı˛Ì – ¬Û…±¬ı˛±À˜ø¸ ˛̊±˜ (Paramesium), ¬ı…±˘±øKI◊øÎ¬ ˛̊±˜
[√Balantidium) ˝◊√√Ó¬…±ø√º õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº

Î¬◊¬ÛÀ¬ı˛±q¡ Œ|Ìœø¬ıˆ¬±· ¸˝√√Ê√ › ¸¬ı˛˘º

3.2.2 Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ –

Levine › Ó¬±“√¬ı˛ ¸˝√√À˚±·œ·Ì Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ fl¡À¬ı˛ÀÂ√Úº ¤˝◊√√ Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸
¬ıÓ«¬˜±ÀÚ ø¬ıøˆ¬iß ¬Û±Í¬…Û≈d¬Àfl¡ ·‘˝√√œÓ¬ ˝√√À˚˛ÀÂ√º Ú”Ó¬Ú ˜ÀÓ¬ Protozoa ¤‡Ú ¤fl¡øÈ¬˜±S ¬Û¬ı«¬ı˛”À¬Û ’±À˘±ø‰¬Ó¬
˝√√˚˛ Ú±º ¬Û”¬ı«fl¡±˘œÚ Protozoa Œˆ¬À„√√ ¬ıÓ«¬˜±ÀÚ 7 øÈ¬ ¬Û‘Ôfl¡ ¬Û¬ı« ¸‘©Ü ˝√√À˚˛ÀÂ√º ¤˝◊√√ ¸±Ó¬øÈ¬ ¬Û¬ı«
øÚ•ßø˘ø‡Ó¬¬ı˛”¬Û–

1. ¬Û¬ı« ¸±¬ı˛Àfl¡±˜±ø©ÜÀ·±ÀÙ¬±¬ı˛± Sarcomastigophara) –

·˜Ú±·˜ÀÚ¬ı˛ Ê√Ú… Ùv¬±ÀÊ√˘±˜ ’Ô¬ı± ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±˜ ’Ô¬ı± ¤˝◊√√ Î¬◊ˆ¬˚˛õ∂fl¡±¬ı˛ ’e· ¤˝◊√√ ¬Û¬ı«ˆ”¬q¡
¤fl¡˝◊√√ Œ√˝√√Ò±¬ı˛œ¬ı˛ ˙¬ı˛œÀ¬ı˛ Ó¬±À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ øˆ¬iß øˆ¬iß ¬Û˚…«±À˚˛ Ô±fl¡± ¸y¬¬ıº Œfl¡±Ú Œfl¡±Ú Œ√˝√√Ò±¬ı˛œ ø¸ø˘˚˛±
(Cilia) Ú±˜fl¡ ‰¬˘Ú±e· ˙¬ı˛œÀ¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛º ¤˝◊√√ ¬Û¬ı« ≈√˝◊√√ Î¬◊¬Û¬ÛÀ¬ı« ø¬ıˆ¬q¡º

(a) Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±º õ∂±5¬ı˚˛À¸ ¤À√¬ı˛ ¤fl¡øÈ¬¬ ı± ¤fl¡±øÒfl¡ Ùv¬±ÀÊ√˘±˜ Ô±Àfl¡º ¸±Ò±¬ı˛Úˆ¬±À¬ı¬
’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ∆√‚… ¬ı¬ı˛±¬ı¬ı˛ Œ√À˝√√¬ı˛ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬ (Longitudinal Fission)º ¤˝◊√√ Î¬◊¬Û¬Û¬ı«
≈√øÈ¬ flv¡±À¸ ø¬ıˆ¬q¡º
(i) flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Photomastigophora) ¤À√¬ı˛ Œ√À˝√√ ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ Ú…±˚˛

¸¬ı≈Ê√ ¬ı˛—- ¤¬ı˛ Œ√flv¡±¬ı˛±õ≠±©Ü (Chloroplast) Ô±Àfl¡º Ó¬À¬ı ¤À√¬ı˛ Œfl¡Î¬◊ Œfl¡Î¬◊ Chloroplast

˝√√±ø¬ı˛À˚˛ ¸¬ı≈Ê√ ¬ı˛—-ø¬ı˝√√œÚ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˝◊√√Î¬◊À¢≠Ú± (Euglena) ˚±¬ı˛± Ê√À˘ Ô±Àfl¡º
(ii) flv¡±¸ Ê≈√›˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Zoomastigophora) ¤¬ı˛± ¸¬ı≈Ê√ ˝√√˚˛ Ú±º fl¡±¬ı˛Ì Œ√À˝√√

Œflv¡±¬ı˛±õ≠±àÈ [Chloroplast√√) Ú±˝◊√√º Î¬◊√±˝√√¬ı˛Ì – ø·˚˛±øÎ«¬˚˛± (Giardia)º ¤¬ı˛± ˜±Ú≈À¯∏¬ı˛ ’ÀLa
¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º

(b) Î¬◊¬Û¬Û¬ı« ›¬Û±ø˘Ú±È¬± (Opalinata) – ¤À√¬ı˛ Œ√À˝√√¬ı˛ ∆√À‚«…¬ı¬ı˛±¬ı¬ı˛ ’¸—‡… ø¸ø˘˚˛± (Cilia)

Œ|Ìœ¬ıX ’¬ıàÔ±˚˛ øÓ¬˚«…fl¡ˆ¬±À¬ı õ∂˘ø•§Ó¬ Ô±Àfl¡º ø¸ø˘˚˛±¸˜”˝√√ ¸˜À¬ıÓ¬ˆ¬±À¬ı ŒÚÃfl¡±¬ı˛ √±“√ÀÎ¬ˇ¬ı˛
˜Ó¬ ‰¬˘±‰¬˘ fl¡¬ı˛À˘ õ∂±ÌœÀ√˝√√ Ó¬¬ı˛˘ ˜±Ò…À˜ ·øÓ¬˘±ˆ¬ fl¡À¬ı˛º ¤À√¬ı˛ ˜≈‡·˝3√√√√¬ı˛ Ú±˝◊√√º ’ÀÚfl¡
øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º Œ√À˝√√¬ı˛ ø¡Zˆ¬±Ê√ÀÚ (Binary Fission) øÚÎ¬◊øflv¡˚̨±¸ ¸˜”˝√√ ≈√˝◊√√ ˆ¬±À· ≈√˝◊√√ ÚÓ≈¬Ú
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õ∂±Ìœ¬ı˛ øˆ¬Ó¬¬ı˛ ŒÔÀfl¡ ˚±˚˛º Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øXÀÓ¬ ¶aœ › ¬Û≈— Œ˚ÃÚÀfl¡±¯∏ ’—˙¢∂˝√√Ú fl¡À¬ı˛º
Î¬◊√±˝√√¬ı˛Ì -Opalina º ¤¬ı˛± ¬ı…±À„√√¬ı˛ ’ÀLa Ô±Àfl¡º

(c) Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú± (Sarcodina) – ¤¬ı˛± é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º ¬Û”Ú·øÍ¬Ó¬
é¬Ì¬Û√ Ú± Ô±fl¡À˘ Œ√À˝√√¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ Œ¸Ë±Ó¬ ÚÎ¬ˇ±‰¬Î¬ˇ±¬ı˛ fl¡±ÀÊ√ ’—˙ ŒÚ˚˛º ’¬Ûø¬ı˛ÌÓ¬ ¬ı˚˛À¸
¤À√¬ı˛ fl¡±À¬ı˛± fl¡±À¬ı˛±  Ùv¬±ÀÊ√˘±˜ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ’À˚ÃÚ ¬¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX Fission ¬ı±
∆√ø˝√√fl¡ ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± ‚È¬ÀÓ¬ ¬Û±À¬ı˛º Œ˚ ¸fl¡˘ Œé¬ÀS Œ˚ÃÀÚ õ∂ø√flË¡˚˛± Ô±Àfl¡√flË¡± ¸fl¡˘ Œ7ÀS
Œ˚ÃÚ Œfl¡±¯∏ Ùv¬±ÀÊ√˘±± [Flagellum) Ò±¬ı˛Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ’Ô¬ı± Ó¬±À√¬ı˛ é¬Ì¬Û√ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

¤˝◊√√ Î¬◊¬Û¬Û¬ı« ≈√øÈ¬ ¸≈¬Û±¬ı˛flv¡±¸ (Superclass) - ø¬ıˆ¬q¡ – ¸≈¬Û±¬ı˛flv¡±¸ ¬ı˛±˝◊√√ÀÊ√±À¬Û±Î¬±(Rhizopoda)

ø¬ıøˆ¬iß¬ı˛fl¡˜ é¬Ì¬Û√ ‰¬˘±ÀÙ¬¬ı˛±¬ı˛ fl¡±ÀÊ√ ˘±À·º ’Ô¬ı± é¬Ì¬Û√ Ú± Ô±fl¡À˘› Protroplasm-¤¬ı˛ Œ¸Ë±Ó¬
·˜Ú±·˜ÀÚ¬ı˛ ¸˝√√±˚˛fl¡ ˝√√À¬ıº Î¬◊√±˝√√¬ı˛Ì – ’…ø˜¬ı± (Amoeba)º

¸≈¬Û±¬ı˛flv¡±¸ ¤ø"√√ÀÚ±À¬Û±Î¬± (Actinopda) ¤¬ı˛± õ∂Ò±ÚÓ¬ – õ≠…±efl¡È¬Ú (Plankton) Œ|Ìœ¬ı˛ ’z¬·«Ó¬º
¤Œ¶®±À¬Û±øÎ¬˚˛± (Axopodia) Ú±˜fl¡ õ∂±˚˛ àÔ±˚˛œé¬Ì¬Û√ Ô±Àfl¡º ’ÀÚÀfl¡¬ı˛ Àé¬ÀS ø¸ø˘fl¡± ¬ı± à√∏CÚø¸˚˛±˜
¸±˘ÀÙ¬È¬ (Silica or strontium Sulphate) ¡Z±¬ı˛± ·øÍ¬Ó¬ fl¡∞I◊fl¡ ·≈26√ ¤fl¡ õ∂fl¡±¬ı˛ ¬ıø˝√√–fl¡efl¡±˘ ¸‘ø©Ü
fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì ’À"√√±ÀÎ¬ÚEÚ (Octodendron)º

2. ¬Û¬ı« ˘…±ø¬ıø¬ı˛Ú ŒÔ±˜¬ı˛Ù¬± (Labyrinthomorpha) –

¤À¬ı˛ Œé¬ŒS Œõ≠±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝«√√ˆ¬±· ¬ı± ¤À"√√±õ≠±Ê√˜ ¡Z±¬ı˛± ·øÍ¬Ó¬ Ê√±ø˘fl¡±¬ı˛ ˜Ó¬ Œ√˝√√±—À˙¬ı˛ øˆ¬Ó¬¬ı˛
é¬Ì¬Û√˝√√œÚ Œfl¡±¯∏ (non-amoeboid cell) ¤¬ı— Œfl¡±ÀÚ± Œé¬ÀS é¬Ì¬Û√Ò±¬ı˛œ Œfl¡±¯∏ (amooeboied cell)

Ô±Àfl¡º Cellulose › Chlorofyll Ô±fl¡±¬ı˛ Ê√Ú… ¤¬ı˛± Î¬◊øæ√À√¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º Œfl¡Î¬◊ Œfl¡Î¬◊ ∆˙¬ı±À˘¬ı˛
Î¬◊¬Û¬ı˛ ¬Û¬ı˛Ê√œ¬ıœº Î¬◊√±˝√√¬ı˛Ì – flv¡…±˜±˝◊√√ÀÎ¬±ø˜¶®± (Chlamydomyxa),˘…±ø¬ıø¬ı˛ÚÔ≈˘± (Labyrinthula)º

3. ¬Û¬ı« ¤ø¬Ûfl¡˜Àõ≠¶®± (Apicomplexa) –

¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ õ∂±ÌœÀ√¬ı˛ Apical complex Ú±À˜ ¤fl¡øÈ¬ ’øÓ¬ ¸”é¬ ’e· Ô±Àfl¡º ¤˝◊√√ ’e· ¤fl¡˜±S
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… ‘√˙…˜±Ú ˝√√˚˛º ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ ¬¬ı—˙¬ı‘øX ¶aœ › ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ ¸±˝√√±À˚…
Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¸•Ûiß ˝√√˚˛º ¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ ¸fl¡˘ õ∂±Ìœ ¬Û¬ı˛Ê√œ¬ıœº ¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ õ∂±Ìœ¬ı˛± øÚ∞√¨ø˘ø‡Ó¬ Œ|Ìœ
(Class) ¸˜”À˝√√ ø¬ıˆ¬q¡º

flv¡±¸ ¬Û±øfl«¡Úø¸˚˛± (Perkinsea) – ¤À√¬ı˛ Ê√œ¬ıÚ ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ’—À˙ Zoospore Ú±˜fl¡
Ùv¬±ÀÊ√˘±˜Ò±¬ı˛œ ¬Û˚±«˚˛ Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì -Perkinsusº

flv¡±¸ Œ¶Û±À¬ı˛±ÀÊ√±ø˚˛’± (Sporozoea) – ¤À√¬ı˛ Œé¬ÀS Œ˚ÃÚ › ’À˚ÃÚ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±À¬ı˛ ¬ı—˙
¬ı‘øX ¸y¬¬ıº ¤À√¬ı˛ Î¬◊ø¸√©Ü (Oocyst) Ú±˜fl¡ Ê√œ¬ı√√Ú ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ¬Û˚±«À˚˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Œ¶Û±À¬ı˛±Ê√À˚˛È¬
(Sporozoite) Ú±˜fl¡ ¬Û¬ı˛¬ıÓ¬π ¬Û˚±«˚˛ ¸‘©Ü ˝√√˚˛º Ùv¬±ÀÊ√˘±˜ (Flagellum)Ò±¬ı˛œ ¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ Ô±fl¡ÀÓ¬
¬Û±À¬ı˛º Œ√À˝√√¬ı˛ ¸Àefl¡±‰¬Ú, ŒÏ¬Î¬◊ Œ‡˘±ÀÚ± ·øÓ¬ ’Ô¬ı± ·ø√Î¬ˇÀ˚˛ ‰¬˘± ¤fl¡¬ı˛ Œé¬ÀS Œ√‡± ˚±˚˛º Œfl¡±ÀÚ±
Œfl¡±ÀÚ± Œé¬ÀS é¬Ì¬Û√ Ô±Àfl¡º øfl¡z≈¬ Ó¬± ‡±√…¢∂˝√√ÀÚ¬ı˛ fl¡±ÀÊ√˝◊√√ ˘±À·º ¤À√¬ı˛ øÚ•ßø˘ø‡Ó¬ ¸±¬ıflv¡±¸
(Subclass) ¬ı± ’Ò–À|Ìœ ¬Ô±Àfl¡º

¸±¬ıflv¡±¸ ø¢∂À·ø¬ı˛øÚ˚˛± (Gregarinia) ¤À√¬ı˛ ’z¬·«Ó¬ ¬Ûø¬ı˛ÌÓ¬ ¬ı˚˛¶® ¬õ∂±Ìœ ’±|˚˛√±Ó¬± õ∂±Ìœ¬ı˛
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(host) Œfl¡±À¯∏¬ı˛ ¬ı±˝◊√√À¬ı˛ Ô±Àfl¡º ¤À√¬ı˛ ’±fl‘¡øÓ¬ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı ¬ı‘˝»º ¤À√¬ı˛ ’±|˚˛√±Ó¬± ¬õ∂±Ìœ ’À˜¬ı˛”`¬œ
’Ô¬ı± øÚ•ßÀ|Ìœ¬ı˛ Œ˜¬ı˛≈√`¬œ ¬õ∂±Ìœº Î¬◊√±˝√√¬ı˛Ì – øÎ¬Àõ≠±ø¸øàÈ√√¸ (Diplocystis)º

¸±¬ıflv¡±¸ fl¡ø¶®øÎ¬˚˛± (Coccidia) – ¤¬ı˛± ’±|˚˛√±Ó¬± õ∂±Ìœ¬ı˛ (host) Œfl¡±¯∏ ˜ÀÒ… ’¬ıàÔ±Ú fl¡À¬ı˛º
¤À√¬ı˛ ’±fl‘¡øÓ¬ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı é≈¬^º ¤¬ı˛± Ê√œ¬ıÀÚ¬ı˛ Œfl¡±Ú ’—À˙ ’Ô¬ı± ¸fl¡˘ ’—À˙ Œ˜¬ı˛≈√`¬œ õ∂±ÌœÀ√À˝√√
¬¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º

Î¬◊√±˝√√¬ı˛Ì – õ≠±¸À˜±øÎ¬˚˛±˜ (Plasmodium), È¬À'√±õ≠±Ê√˜± (Toxoplasma) º
¸±¬ıflv¡±¸ ¬Û±˝◊√√À¬ı˛±õ≠±Ê√ø˜˚˛± (Piroplasmia Bold) ’±|˚˛√±Ó¬± (host)Œ˜¬ı˛≈√`¬œ ¬õ∂±Ìœ¬ı˛ Œ√À˝√√ ’À˚ÃÚ

õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ¤¬ı— ¬ı˛q¡¬Û±˚˛œ ¤“√È≈¬ø˘ Œ¬Û±fl¡±¬ı˛ (Tick) Œ√À˝√√ Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ›¬ÛÀ¬ı˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛
¬ı—˙¬ı‘øX ‚ÀÈ¬º Î¬◊√±˝√√¬ı˛Ì – Ô±˝◊√√À˘ø¬ı˛˚˛± (Theileria), ¬ı…±¬ıø¸˚˛± (Babesia)º

4. ¬Û¬ı« ˜±˝◊√√Àfl¡±À¶Û±¬ı˛± (Microspora) –

¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ ¬ıœÊ√ ¤fl¡øÈ¬˜±S Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬º Œ√À˝√√¬ı˛ ¬ıø˝«√√ˆ¬±· øÂ√^˝√√œÚ õ∂±fl¡±À¬ı˛ ’±¬ı‘Ó¬º
Œ¶Û±À¬ı˛¬ı˛ ’z¬·«Ó¬ protoplasm (Sporoplasm) Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ¬«±À· øÚÀé¬¬ÛŒ˚±·…º Spore -¤¬ı˛ Œ√À˝√√
Polartilament › Polar cap Ô±Àfl¡ ¬¤¬ı— ¤¬ı˛± ’ÀÚfl¡ ¬ı˛fl¡˜ õ∂±ÌœÀ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º ¤˝◊√√ ¬ÛÀ¬ı« ≈√˝◊√√øÈ¬
Classº

flv¡±¸ ¬ı˛”øÎ¬˜±˝◊√√À√flË¡±À¶Û±ø¬ı˛˚˛± [Rudimicrosporea) – ¤À√¬ı˛ Œ¶Û±¬ı˛Œ√À˝√√ ¬ı±˝◊√√À¬ı˛ øÚé¬¬ÛŒ˚±·… ¸˝√√Ê√
·Í¬ÀÚ¬ı˛ ¤'√√√√∏C≥¸±Ú ’…±¬Û±À¬ı˛È¬±¬ı˛¸ (Extrusion Apparatus) Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì - Œ˜È¬‰ƒ¬øÚÀfl¡±Àˆ¬˘±
(Metchnikovella)º

flv¡±¸ ˜±˝◊√√À√flË¡±À¶Û±¬ı˛± (Microspora) ¤À√¬ı˛ Œ¶Û±¬ı˛À√À˝√√¬ı˛ ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±¸ (Extrusion

Apparatus) ¤¬ı˛ ·Í¬Ú Ê√øÈ¬˘º Î¬◊√±˝√√¬ı˛Ì -øõ≠À©Ü±ÀÙ¬±¬ı˛± (Plistophora)

5 ¬Û¬ı« ’…±À¸ÀÈ¬±À¶Û±¬ı˛± –

¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ ¬ıœÊ√ ¬ı˝≈√√Àfl¡±¯∏œ ¬ı± ¤fl¡Àfl¡±¯∏œ ˝√√˚˛º ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœº polar filament ›
Polar cap Ô±Àfl¡ Ú±º ¤À√¬ı˛ ≈√øÈ¬ Classº

flv¡±¸ øàÈ√√˘±ÀÈ¬±À¶Û±ø¬ı˛˚˛± (Stellatosporea) ¤fl¡ ¬ı± ¤fl¡±øÒfl¡ Sporoplasm Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì
˝◊√√Î¬◊À¬ı˛±À¶Û±ø¬ı˛øÎ¬˚˛±˜ [Urosporidium)º

flv¡±¸ ¬Û…±¬ı˛±ø˜ø'√Î¬± (paramyxidia) Spore ≈√˝◊√√ cell ø√Œ˚˛ ·øÍ¬Ó¬ (Bicellular) ¤¬ı— Spore

Œ˚˛¬ı˛ õ∂±fl¡±¬ı˛ øÂ√^˝√√œÚº Î¬◊√±˝√√¬ı˛Ì -¬Û…±¬ı˛±ø˜¶®± (Paramyxa)

6. ¬Û¬ı« ø˜À¶®±ÀÊ√±˚˛± –

¤À√¬ı˛ Spore ¤fl¡±øÒfl¡ Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬º ¤¬ı˛± õ∂Ò±ÌÓ¬ ˜±ÀÂ√¬ı˛ ˙¬ı˛œÀ¬ı˛ ¬Û¬ı˛Ê√œø¬ıº ¤¬ı˛± øÚ•ßø˘ø‡Ó¬
Class ¤ ø¬ıˆ¬q¡º

flv¡±¸ ø˜À'√±À¶Û±ø¬ı˛˚˛± (Myxosporea) – ¤À√¬ı˛ Spore Œ√À˝√√ ¤fl¡øÈ¬ ¬ı± ≈√øÈ¬ Sporoplasm ¤¬ı—
1-6 øÈ¬ Polar Capsule Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì - ø˜À'√±À¬ı±˘±¸ (Myxobolus)º

flv¡±¸ ’…±fl¡øÈ¬ÀÚ±À¶Û±ø¬ı˛˚˛± (Actinosporea) – fl¡À˚˛fl¡øÈ¬ ¬ı± ’ÀÚfl¡ Sporoplasmº ’À˜¬ı˛≈√`¬œ
õ∂±ÌœÀÓ¬¬ Û¬ı˛Ê√œ¬ıœº Î¬◊√±˝√√¬ı˛Ì- √√√∏C±˝◊√√’…±fl¡øÈ¬ÀÚ±ø˜ø'√Ú (Triactinomyxon)º



63

7.¬¬Û¬ı« ø¸ø˘›ÀÙ¬±¬ı˛ –

Œ√À˝√√¬ı˛ ¬ıø˝√ˆ«¬±À· øÚø«√©Üˆ¬±À¬ı ¸ø7¡¡¡Ó¬ ‰¬˘±ÀÙ¬¬ı˛±¬ı˛ fl¡±ÀÊ√ øÚ˚≈q¡ Œ√˝√√±e· ø¸ø˘˚˛± (Cilia) Ú±À˜
¬Ûø¬ı˛ø‰¬Ó¬º Œfl¡±ÀÚ± Œfl¡±ÀÚ± Œé¬ÀS ø¸ø˘˚˛± [¤fl¡¬ı‰¬ÀÚ Cilium) ¬Ûø¬ı˛¬ıÓ«¬Ú ’±fl¡±À¬ı˛ Ê√øÈ¬˘ õ∂Ó¬…e· ¬ı˛”¬Û
Ò±¬ı˛Ì fl¡À¬ı˛º ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ ¤fl¡˝◊√√ Œ√À˝√√ øÚÎ¬◊øflv¡˚˛±¸ ≈√˝◊√√ ¬ı˛fl¡˜ [Macronucleus › Micronucleus),

¤fl¡øÈ¬ ¬ıÎ¬ˇ ¤fl¡øÈ¬ ŒÂ√±È¬º ’À˚ÃÚ Î¬◊¬Û±À˚˛ ¬ı—˙ ¬ı‘øXÀÓ¬ ˙¬ı˛œ¬ı˛ ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ø¬ıˆ¬q¡ ˝√√˚˛º [Binary

Fission) º Œ˚ÃÚ-Î¬◊¬Û±À˚˛ ¬ı—˙¬ı‘øX Conjugation õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ‚ÀÈ¬º ¤Àé¬ÀS ≈√øÈ¬ õ∂±5¬ı˚˛¶®
õ∂±Ìœ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· øÚÎ¬◊ø√flv¡˚˛±À¸¬ı˛ ’—˙ ø¬ıøÚ˜˚˛ fl¡À¬ı˛º ¤˝◊√√ ¬Û¬ı« øÚ•ßø˘ø‡Ó¬ Class-¤ ø¬ıˆ¬q¡ fl¡¬ı˛±
˚±˚˛º

flv¡±¸ fl¡±˝◊√√ÀÚÀÈ¬±ÙË¬±·ø˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± [Class Kinetofragminophorea) – Œ√À˝√√¬ı˛ ¬ıø˝√√¬ı˛±¬ı¬ı˛ÀÌ¬ı˛
Cilia Ó¬»¸—˘¢ü ’—˙±ø√ ˜≈‡·˝3√√À¬ı˛¬ı˛ ’Ú≈¬ı˛≈¬Û ’—˙±ø√ ŒÔÀfl¡ ’ä øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛º ¤¬ı˛± øÚ•ßø˘ø‡Ó¬
Subclass Œ˚˛ ø¬ıˆ¬q¡º

¸±¬ıflv¡±¸ Œˆ¬©Ü±ø¬ıÎ¬◊ø˘ÀÙ¬ø¬ı˛˚˛± [Sub-Class Vestabuliferia) – ¤À√¬ı˛ ˜”‡ ·˝3√√¬ı˛ ¬ıM«√√˜±Úº
Î¬◊√± √̋√¬ı˛Ì-sotrichaº

¸±¬ıflv¡±¸ ¸±flƒƒ¡ÀÈ¬±ø¬ı˛˚˛± [Sub-Class Suctoria) – ¤À√¬ı˛ Tentacle ¬ı± ˙“≈√Î¬ˇ±fl‘¡øÓ¬ Œ˙±¯∏Ì±e· Ô±Àfl¡º
Î¬◊√±˝√√¬ı˛Ìñ Ephelotaº

¸±¬ıflv¡±¸ øÊ√˜ÀÚ±À©Ü±˜±øÈ¬˚˛± (Sub-Class Gymnostomatia) – ¤À√¬ı˛ ˜≈‡·˝3√√¬ı˛ ’·ˆ¬œ¬ı˛º
Î¬◊√±˝√√¬ı˛Ì Blepharoprosthiumº

flv¡±¸ ’ø˘À·±˝√√±˝◊√√À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± [Class Oligohymenophorea) – ¤À√¬ı˛ Cilia › Ó¬»¸—˘¢ü
¤¬ı— ’—˙±ø√ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· › ˜≈‡·˝3√√À¬ı˛ ¸•Û”Ì« øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º ¤À√¬ı˛ ≈√øÈ¬ Sub classº

¸±¬ı flv¡±˙ ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±øÈ¬˚˛± [Hymenostomatia) – ¤À√¬ı˛ ˜≈‡·˝3√√À¬ı˛ Membranellae Ú±˜fl¡
øÁ¡~œ¬ı˛ ’¬ıàÔ±Úº Î¬◊√±˝√√¬ı˛Ì -Tetrahymena, parameciumº

¸±¬ıflv¡±¸ Œ¬Ûø¬ı˛ø√√√∏Cøfl¡˚˛± (Peritrichia) – ¤À√¬ı˛ ˜≈‡ ·˝3√√À¬ı˛ ¸≈·øÍ¬Ó¬ ø¸ø˘˚˛±˚≈q¡ Œé¬S ’¬ıøàÔÓ¬º
Î¬◊√±˝√√¬ı˛Ì Zoothamniumº

flv¡±¸ ¬Ûø˘À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± (Polymenophorea) – ˜≈‡ ¸—˘¢ü ’—˙ ø¬ıÀ˙¯∏Ò¬ı˛ÀÌ¬ı˛ Membranella

ƒ¡Z±¬ı˛± ·øÍ¬Ó¬º ¤À√¬ı˛ ¤fl¡øÈ¬ ˜±S Subclass :

¸±¬ıflv¡±¸ ¶Û±˝◊√√À¬ı˛±ø√√√∏Cøfl¡˚˛± (Sub Class:Spirotrichia) – Class Œ˚˛¬ı˛ ¸¬ı øÚø«√©Ü ø‰¬˝ê ¬ıM«√√˜±Úº
Î¬◊√±˝√√¬ı˛Ì Spirostomumº

3.2.3 ˝≈√√˝◊√√ÀÈ¬fl¡±À¬ı˛¬ı˛ (Whittaker) Œ|Ìœø¬ıÚ…±¸ –

1969 ¸±À˘ ˝≈√√˝◊√√ÀÈ¬fl¡±¬ı˛ (Whittaker) Ê√œ¬ıÊ√·»Àfl¡ ¬Û“√±‰¬øÈ¬ ¬ı˛±ÀÊ√… ˆ¬±· fl¡À¬ı˛øÂ√À˘Úº Œ˚˜Úñ
1. ˜ÀÚ¬ı˛± ¬ı˛±Ê√… (Kingdom Monera) : ¤¬ı˛± øÚÎ¬◊øflv¡˚˛±¸ ø¬ı˝√√œÚ ¤fl¡Àfl¡±¯∏œ Ê√œ¬ıº

Î¬◊√±˝√√¬ı˛Ì – ¬ı…±À"√√ø¬ı˛˚˛±, ˘±˘-¸¬ı≈Ê√ ∆˙¬ı±˘º
2. Œõ∂±øÈ¬©Ü± ¬ı˛±Ê√… (Kingdom Protista) : ¤¬ı˛± øÚÎ¬◊øflv¡˚˛±¸-¸•Ûiß ¤fl¡Àfl¡±¯∏œ Ê√œ¬ıº

Î¬◊√±˝√√¬ı˛Ì – Œõ∂±ÀÈ¬±ÀÊ√±˚˛±º
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3. Â√S±fl¡ ¬ı± Ù¬±—ø· ¬ı˛±Ê√… (Kingdom Fungi) : ¤¬ı˛± Chlorophyll ø¬ı˝√√œÚ, øÚÎ¬◊øflv¡˚˛±¸ ¸•Ûiß
¤¬ı— õ∂Ò±ÚÓ¬– ¬ı˝≈√√Àfl¡±¯∏œ Î¬◊øæ√√º

4. õ≠…±øKI◊ ¬ı˛±Ê√… (Kingdom Plantae) : õ∂Ò±ÚÓ¬– ¬ı˝≈√√Àfl¡±¯∏œ Œflv¡±À¬ı˛±øÙ¬˘Ò±¬ı˛œ (Chlorophyll)

Î¬◊øæ√√º ¤À√¬ı˛ Œ˜È¬±ÀÙ¬±˝◊√√È¬± ¬ı˛±Ê√… (Kingdom Metaphyta) ¬ıÀ˘› Î¬◊À~‡ ˝√√˚˛ –
5. ¤øÚÀ˜ø˘˚˛± ¬ı˛±Ê√… (Kingdom Animalia) : ¤¬ı˛± ¬ı˝≈√√Àfl¡±¯∏œ õ∂±Ìœº

3.2.4 ø¬ıÀ˙¯∏ ^©Ü¬ı… –

Protozoa -¬ı˛ Classification ¬ı± Œ|Ìœø¬ıÚ…±À¸¬ı˛ ø¬ı¬ı¬ı˛Ì ˚±¬ı˛± ¬ÛÎ¬ˇÀ¬ıÚ Ó¬±À√¬ı˛ ’¬ı·øÓ¬¬ı˛ Ê√Ú…
Ê√±Ú±˝◊√√ Œ˚ Œ˘øˆ¬Ú (Levine) › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì fl¡M«‘√√fl¡ ø˘ø‡Ó¬ (1980) Î¬◊¬ÛÀ¬ı˛ Î¬◊ø~ø‡Ó¬ Œ|Ìœø¬ıˆ¬±·
¬Û¬ı˛¬ıM√√πfl¡±À˘ øfl¡Â≈√ ¬Ûø¬ı˛¬ıøM«√√Ó¬ ˝√√À˚˛ÀÂ√º ¶§˚˛— Œ˘øˆ¬Ú (Levine) øÚÀÊ√ øfl¡Â≈√ ¬Ûø¬ı˛¬ıM«√√Ú ¤ÀÚÀÂ√Ú (1983)º

’Ú≈̇ œ˘Úœ-1

1. Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±À· ññññ øÈ¬ ¬Û¬ı« øÂ√˘º ¬ıM«√√˜±ÀÚ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ññññ øÈ¬ ¬ÛÀ¬ı«
ø¬ıˆ¬q¡º

2. ¤˜Ú Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Ú±˜ fl¡¬ı˛≈Ú ˚±¬ı˛ ¸Àe· Î¬◊øæ√À√¬ı˛ ø˜˘ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
3. ¬Û…±¬ı˛±À˜ø¸˚˛±˜ › ’…±ø˜¬ı± Œ√‡À˘ Ó¬±À√¬ı˛ øfl¡ˆ¬±À¬ı Ó¬Ù¬±» fl¡¬ı˛± ˚±À¬ı∑
4. Ùv¬±ÀÊ√˘±, ø¸ø˘˚˛± › ø¸›ÀÎ¬±À¬Û±øÎ¬˚˛±¬ı˛ ¬Û±Ô«fl¡… øfl¡ ø˘‡≈Úº

3.3 ’…±ø˜¬ı± [ø‰¬S Ú— 3.1)

3.3.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬¬Û¬ı« – ¸±¬ı˛Àfl¡±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± ¬(Sarcomastigohora)

Î¬◊¬Û ¬Û¬ı« – ¸±¬ı˛Àfl¡±øÎ¬Ú± ¬(Sarcodina)

flv¡±¸ – ˘À¬ı±ø¸˚˛± ¬(Lobosea)

¸±¬ıflv¡±¸ – øÊ√˜Ú±ø˜ø¬ı˚˛± ¬(Gymnamoebia)

’Î«¬±¬ı˛ – ’…±ø˜ø¬ıÎ¬± ¬(Amoebida)

¸±¬ı’Î¬±«¬ı˛ – øÈ¬ø¬ıÎ¬◊ø˘Ú± (Tubulina)

Î¬◊√± √̋√¬ı̨Ì – ’…±ø˜¬ı± ¬Œõ∂±øÈ¬˚˛±¸ (amoeba proteus)

∆˙¬ı±˘¸˜øi§Ó¬ ø˜Í¬± Ê√˘ ¬Û¬ı˛œé¬± fl¡¬ı˛À˘ ¤À√¬ı˛ ¬Û±›˚˛± ˚±À¬ıº Î¬◊2‰¬Ó¬¬ı˛ õ∂±Ìœ¬ı˛± ’ÀÚfl¡ Œ√˝√√±Àe·¬ı˛
¸±˝√√±À˚… Ê√œ¬ıÀÚ¬ı˛ Œ˚ ¸fl¡˘ ø√flË¡˚˛± ¬Ûø¬ı˛‰¬±˘Ú± fl¡À¬ı˛ ’…±ø˜¬ı± Œõ∂±øÈ¬˚˛±¸ Œ¸ ¸¬ı˝◊√√ Ó¬±¬ı˛ ¤fl¡øÈ¬˜±S
Œfl¡±¯∏À√À˝√√¬ı˛ ¸±˝√√±À˚… ¸≈‰¬±¬ı˛”¬ı˛”À¬Û ¬Û±˘Ú fl¡À¬ı˛º ¤ fl¡±¬ı˛ÀÌ Ê√œ¬ıÀÚ¬ı˛ ø¬ıøˆ¬ißÒ±¬ı˛± ˆ¬±˘ fl¡À¬ı˛ Ê√±Ú¬ı±¬ı˛ Ê√Ú…
∆¬ı:±øÚfl¡·Ì ’…±ø˜¬ı±¬ı˛ Î¬◊¬Û¬ı˛ ¬Û¬ı˛œé¬± øÚ¬ı˛œé¬± fl¡À¬ı˛ Ô±Àfl¡Úº
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3.3.2 ·Í¬Ú

’…±ø˜¬ı±¬ı˛ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¸¬ı«¶§À√˝√√ ¤fl¡ ŒÙ¬“√±È¬± Œõ∂±ÀÈ¬±õ≠±Ê√˜ ˜±Sº Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¬Ûø¬ı˛©®±¬ı˛, ¬ıÌ«˝√√œÚ,
Ú˜Úœ˚˛ ¤¬ı— ’±Í¬±˘ ¬(Jelly-like) ¬Û√±Ô«º Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬¬ıø˝√√¬ı˛±¬ı¬ı˛Ì ¬Plasmalemma ¬ı± ¬Cell

Membrane Ú±À˜ ’øˆ¬ø˝√√Ó¬º ¤øÈ¬ ¤fl¡øÈ¬ ¸”Ñ øÁ¡~œ ˚± øàÔøÓ¬àÔ±¬Ûfl¡ ·≈Ì ¸•Ûißº ¤˝◊√√ øÁ¡~œ¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛
ø√Àfl¡ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ õ∂Ô˜ ’—˙ ¬Ectoplasm Ú±À˜ ’øˆ¬ø˝√√Ó¬º ¬Ectoplasm Œ˚˛¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ ø√Àfl¡
’¬ıøàÔÓ¬ ¬Protoplasm Œ˚˛¬ı˛ õ∂Ò±Ú ’—˙Àfl¡ ¬cndoplasm ¬ı˘± ˝√√˚˛º ¬Endoplasm Œ˚˛¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√fl¡
øˆ¬Ó¬À¬ı˛¬ı˛ ø√fl¡ ŒÔÀfl¡ fl¡˜ Ó¬¬ı˛˘ ˆ¬±¬ı±¬Ûißº ¤˝◊√√ fl¡˜ Ó¬¬ı˛˘ ’—˙ ¬Plasmagu Ú±À˜ ¬Ûø¬ı˛‰¬Ó¬ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛
ø√Àfl¡¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı Œ¬ı˙œ Ó¬¬ı˛˘ ’—˙Àfl¡ ¬Plamasol ¬ı˘± ˝√√˚˛º ¬Plamasol Œ˚˛ Œ¸Ë±Ó¬ Œ√‡± ˚±˚˛
¤¬ı— ¤˝◊√√ Œ¸Ë±Ó¬Ê√øÚÓ¬ ·øÓ¬Àfl¡ ¬Cyclosis ¬ı˘± ˝√√˚˛º

¤˝◊√√ õ∂±Ìœ ∆√À‚«… õ∂±˚˛ ¬0.60 mm ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ õ∂±Ìœ¬ı˛ ’±fl‘¡øÓ¬ √flË¡˜±·Ó¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√ÀÓ¬ Ô±Àfl¡
¤¬ı— ¤˝◊√√ Ê√Ú… ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ Œfl¡±Ú øÚø«√©Ü ’±fl‘¡øÓ¬ Ú±˝◊√√º

Plasmalemma ¬ı˛ fl¡±Ê√ Œõ∂±ÀÈ¬±õ≠±Ê√˜Àfl¡ Ò±¬ı˛Ì fl¡¬ı˛± ¤¬ı— Œ√À˝√√¬ı˛ øˆ¬Ó¬À¬ı˛ › ¬ı±˝◊√√À¬ı˛ õ∂À˚˛±Ê√Úœ˚˛
Ê√˘, ’ø'√ÀÊ√Ú › fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√ÀÎ¬¬ı˛ ‰¬˘±‰¬˘ ¬ıÊ√±˚˛ ¬ı˛±‡±º

Endoplasm Œ˚˛¬ı˛ øˆ¬Ó¬À¬ı˛ Ô±Àfl¡ Œ·±˘±fl‘¡øÓ¬ øÚÎ¬◊øflv¡˚˛±¸º ¤ Â√±Î¬ˇ± ¬Endoplasm Œ˚˛¬ı˛ fl¡±Ê√
¬Contractile Vacuole, Food Vacuole õ∂˜≈‡ Œ√˝√√±e· Ò±¬ı˛Ì fl¡¬ı˛±º Endoplasm Œ˚˛ ’±À¬ı˛± ’±ÀÂ√
¸ø=Ó¬ ‡±√…¬ıd≈¬ › ’Ú…±Ú… ¬ı˛±¸±˚˛øÚfl¡ Œ˚Ã·, Œ˚ ¸¬ı ¬ıd≈¬ ’øÓ¬¸”Ñ ˝√√ÀÓ¬¬Û±À¬ı˛ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊¬ÛøàÔøÓ¬
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… Œ¬ı±Á¡± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

øÚÎ¬◊øflv¡˚˛±¸ ¬ı±√ ø√À˚˛ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’¬ıø˙©Ü ’—˙Àfl¡ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ (Cytoplasm) ¬ı˘± ˝√√˚˛º
¤˝◊√√ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ ¤fl¡ÀÈ¬±õ≠±Ê√˜ › ¤ÀG¬±õ≠±Ê√À˜¬ı˛ ¸˜ø©Ü˜±Sº

øÚÎ¬◊øflv¡˚˛±¸ › ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ øÚˆ«¬¬ı˛˙œ˘Ó¬± –

˚ø√ ’…±ø˜¬ı±¬ı˛ Œ√˝√√ ¤˜Úˆ¬±À¬ı ø¡Z‡G¬ fl¡¬ı˛± ˝√√˚˛ Œ˚ ¤fl¡ ’—À˙ øÚÎ¬◊øflv¡˚˛±¸ Ô±fl¡À¬ı øfl¡z≈¬ ’¬Û¬ı˛
’—À˙ Ô±fl¡À¬ı Ú±, Ó¬À¬ı õ∂Ô˜ ’—˙ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı Ê√œ¬ıÚ˚±¬ÛÚ fl¡¬ı˛À¬ı › ¬ı—˙¬ı‘øX fl¡¬ı˛À¬ı øfl¡z≈¬ øÚÎ¬◊øflv¡˚˛±¸
ø¬ı˝√√œÚ ’—˙ ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ › ‡±√…¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À˘› ‡±√… ¬Ûø¬ı˛¬Û±fl¡ fl¡¬ı˛ÀÓ¬ ¬¬Û±¬ı˛À¬ı Ú±º ˚ø√
øÚÎ¬◊øflv¡˚˛±¸ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ ŒÔÀfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√˚˛ Ó¬À¬ı øÚÎ¬◊øflv¡˚˛±¸ ¬ı“√±‰¬À¬ı Ú±º

Œ√˝√√ ø¡Z‡G¬ fl¡¬ı˛¬ı±¬ı˛ ¬Û¬ı˛ Plasmalemma fl¡øM«√√Ó¬ ’—˙ ø‚À¬ı˛ ŒÙ¬À˘ › ˙¬ı˛œ¬ı˛ ŒÊ√±Î¬ˇ± ˘±À·º

3.3.3 ·˜Ú±·˜Ú –

’…±ø˜¬ı± é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º é¬Ì¬Û√ ¬ı± Pseudopodium ¤fl¡ õ∂fl¡±¬ı˛ ’àÔ±˚˛œ
Œ√˝√√±e· ˚± Œ√À˝√√¬ı˛ Î¬◊ƒ√·Ó¬ ’—˙ø¬ıÀ˙¯∏º Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±Ó¬ ¤¬ı˛”¬Û Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü¬ı˛ fl¡±¬ı˛Ìº
¤¬ı˛”¬Û Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü ˝√√›˚˛±¬ı˛ Ê√Ú… ¤˝◊√√ õ∂±Ìœ¬ı˛ ·˜Ú±·˜Ú fl¡±˚«… ¸y¬¬ı ˝√√˚˛º ¤˝◊√√ ¬ı˛”¬Û ·˜Ú±·˜ÚÀfl¡
Amoeboid Movement ¬ı˘± ˝√√˚˛º é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ’¬ıàÔ±Ú ¬Ûø¬ı˛¬ıÓ«¬Ú ’…±ø˜¬ı± ¬ı…Ó¬œÓ¬ ’Ú…±Ú…
’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ÀÓ¬ Œ√‡± ˚±˚˛º ¤˜Ú øfl¡ ¤¬ı˛”¬Û Amoeboid Movement ˜±Ú≈¯∏ › ’Ú…±Ú… ’ÀÚfl¡
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Œ˜¬ı˛≈G¬œ õ∂±Ìœ¬ı˛ ¬ı˛q¡ ¬ı±ø˝√√Ó¬ Œù´Ó¬ fl¡øÌfl¡±˚˛ ¤¬ı— Œfl¡±Ú Œfl¡±Ú ’À˜¬ı˛≈√G¬œ õ∂±ÌœÀÓ¬› Œfl¡±ÀÚ± Œfl¡±ÀÚ±
Œfl¡±À¯∏ Œ√‡± ˚±˚˛º

é¬Ì¬Û√ øfl¡ˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛, ¤ ø¬ı¯∏À˚˛ ø¬ıøˆ¬iß ˜Ó¬¬ı±√ ø¬ıøˆ¬iß ¸˜À˚˛ ø¬ıøˆ¬iß ∆¬ı:±øÚfl¡·Ì ¡Z±¬ı˛±
õ∂d¬±ø¬ıÓ¬ ˝√√À˚˛ÀÂ√ –ñ

Adhesion theory : ’±˜¬ı˛± Œ√‡ÀÓ¬ ¬Û±˝◊√√ Œ˚ ¤fl¡ÀÙ¬“√±È¬± Ê√˘ ’¸˜‘Ú fl¡“√±À‰¬¬ı˛ Î¬◊¬Û¬ı˛ Ô±flÀ˘ Ó¬±
’¸˜ˆ¬±À¬ı ·Î¬ˇ±À¬ı ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Amoeba ¤fl¡ ŒÙ¬“√±È¬± Protoplasm ¬ı˛”À¬Û ’¸˜ˆ¬±À¬ı ·Î¬ˇ±¬ı±¬ı˛ ¸˜À˚˛
Protoplasm Œ˚˛¬ı˛ Œfl¡±ÀÚ± ’—˙ àÔ±Ú ø¬ıÀ˙À¯∏ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√¬ı˛”À¬Û Î¬◊ƒ√·Ó¬ ’—˙˝◊√√
é¬Ì¬Û√º

Rolling Movement theory : Protoplasm Œ˚¬ı˛ Œ¸Ë±Ó¬ ¤¬ı— Amoeba¬ı˛ ’±¬ıÓ«¬Ú˙œ˘ Œ√˝√√
¤¬ı˛”¬Û ·øÓ¬¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

Contraction theory : Ectoplasm › Endoplasm ¤˝◊√√ Î¬◊ˆ¬À˚˛¬ı˛ øˆ¬Ó¬¬ı˛ Ê√˘ ø¬ıøÚ˜À˚˛¬ı˛ Ù¬À˘
Ectoplasm › Endoplasm ¬Û±˘±√flË¡À˜ ø˙øÔ˘ › ¸efl≈¡ø‰¬Ó¬ ˝√√˚˛º é¬Ì¬ÛÀ√¬ı˛ Î¬◊»¬ÛøM√√¬ı˛ ¤øÈ¬˝◊√√ fl¡±¬ı˛Ìº

Surface tension theory : ’…±ø˜¬ı±¬ı˛ Ó¬¬ı˛˘ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ˚‡Ú Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇ¬ı±¬ı˛ Î¬◊¬Û√flË¡˜ ˝√√˚˛
Ó¬‡Ú Ó¬¬ı˛˘ ¬Û√±ÀÔ«¬ı˛ Ò˜« ’Ú≈˚±˚˛œ Ó¬±¬ı˛ Surface Tension fl¡À˜ ¤¬ı— ¤¬ı˛”¬Û fl¡À˜ ˚±›˚˛±¬ı˛ fl¡±¬ı˛ÀÌ
Î¬◊ƒ√·Ó¬ ’—˙ é¬Ì¬Û√ ¸‘ø©Ü fl¡À¬ı˛º

Gel-sol theory : é¬Ì¬Û√ Î¬◊»¬ÛøM√√ ˝√√›˚˛±¬ı˛ ¬Û”À¬ı« Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’—˙ø¬ıÀ˙¯∏ Acidic ˝√√˚˛ ¤¬ı—
‹ àÔ±ÀÚ Ê√À˘¬ı˛ õ∂À¬ı˙ ‚È¬±¬ı±¬ı˛ Ù¬À˘ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü ˝√√˚˛º ‹ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸•ú≈‡ õ∂±Àz¬
Ectoplasm ·øÍ¬Ó¬ ¤fl¡ Ú±ø˘fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ‹ Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛ Endoplasm Œ˚¬ı˛ Œ¸Ë±Ó¬ õ∂À¬ı˙
fl¡À¬ı˛º

Change of Viscosity theory : ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ Plasmagel ’¬ıàÔ± ŒÔÀfl¡ Plasmasol

’¬ıàÔ±¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛º ‹ ¸˜˚˛ Endoplasm Œ˚˛¬ı˛ Œ¸Ë±Ó¬ ·˜Ú¬ÛÔ ’øˆ¬˜≈À‡ õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ‰¬˘±‰¬À˘¬ı˛
¸˜˚˛ øÚ•ßø˘ø‡Ó¬ ‚È¬Ú±¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛ –

1. ’…±ø˜¬ı± Œ˚ Œé¬ÀS¬ı˛ Î¬◊¬Û¬ı˛ ‰¬˘À¬ı ‹ Œé¬ÀS¬ı˛ ¸±ÀÔ Ó¬±¬ı˛ ¸—À˚±· àÔ±ø¬ÛÓ¬ ˝√√À¬ı õ∂ÔÀ˜º ¸y¬¬ıÓ¬–
Œfl¡±ÀÚ± é¬ø¬ı˛Ó¬ ¬ıd≈¬¬ı˛ ¸±˝√√±À˚… ¤˝◊√√ ¸—À˚±· ‘√Ï¬ˇœfl‘¡Ó¬ ˝√√À¬ıº

2. Œ√À˝√√¬ı˛ ¬Û(±√—À˙ [’Ô«±» ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡] Gel ’—˙ Sol ˝√√˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı
’¢∂·˜Úfl¡±À˘ é¬Ì¬ÛÀ√¬ı˛ ¬Û±ù´«À√À˙ ø¬ı¬Û¬ı˛œÓ¬ õ∂ø√flË¡˚˛± ˝√√À¬ı ’Ô«±» Sol ’¬ıàÔ± ŒÔÀfl¡ Gel ’¬ıàÔ±
‚È¬ÀÓ¬ Ô±fl¡À¬ıº

3. Gel ’¬ıàÔ±¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¡Ó¬± ¬Û(±√ ’øˆ¬˜≈À‡ √flË¡˜˙– ¬ı‘øX Œ¬ÛÀÓ¬ Ô±fl¡À¬ıº
¬ıM«√√˜±ÀÚ Ê√±Ú± ˚±˚˛ Œ˚ ’±À¬Ûøé¬fl¡ˆ¬±À¬ı Ó¬¬ı˛˘ ’¬ıàÔ± (Sol) › Ó¬±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ’¬ıàÔ±¬ı˛ (Gel)

Î¬◊æ√¬ı ˝√√›˚˛±¬ı˛ fl¡±¬ı˛Ì √œ‚«˙‘∫˘¬ı˛”¬Ûœ ø¬ıÀ˙¯∏ Œ|Ìœ¬ı˛ Œõ∂±øÈ¬ÀÚ¬ı˛ ¬Û±˘±√flË¡À˜ õ∂¸±¬ı˛Ì › ¸Àefl¡±‰¬Ú
õ∂ø√flË¡˚˛±º ¤¬ı˛”¬Û õ∂¸±¬ı˛Ì › ¸Àefl¡±‰¬ÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˙øq¡ ATP ŒÔÀfl¡ ·‘˝√√œÓ¬ ˝√√˚˛º Î¬◊2‰¬Ó¬¬ı˛
õ∂±ÌœÀ√¬ı˛ Œé¬ÀS ¤¬ı˛”À¬Û ATP-¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛ Œ¬Û˙œ¬ı˛ ¸Àefl¡±‰¬ÀÚ¬ı˛ fl¡±ÀÊ√º ¤˝◊√√ fl¡±¬ı˛ÀÌ Œ¬Û˙œ
¸Àefl¡±‰¬Ú › é¬Ì¬ÛÀ√¬ı˛ Î¬◊æ√¬ı Ó≈¬˘Úœ˚˛ ‚È¬Ú±º
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Ê√±Ú± ˚±˚˛ Œ˚ ’…±ø˜¬ı±¬ı˛ ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜ ≈√˝◊√√ Ò¬ı˛ÀÌ¬ı˛ Microfibril ’±ÀÂ√º õ∂Ô˜Ó¬– Actin Fibril

˚± ¬ıÎ¬ˇ › àÔ≈˘±fl¡±¬ı˛º ø¡ZÓ¬œ˚˛Ó¬– Myosin Fibril ˚± ŒÂ√±È¬ › ˙œÌ«±fl¡±¬ı˛º ATP-¬ı˛ ˙øq¡ ¤˝◊√√
≈√˝◊√√ Filament-À˚˛¬ı˛ ˚≈¢¨ø√flË¡˚˛±˚˛ ¸y¬¬ı ˝√√˚˛ ˚‡Ú Ca++-Œ˚˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¸±˜ø˚˛fl¡ˆ¬±À¬ı ¬ı‘øX ¬Û±˚˛º
¤˜Ó¬±¬ıàÔ±˚˛ ≈√˝◊√√ Filament-Œ˚˛¬ı˛ ˚≈¢¨ ø√flË¡˚˛± Œ˚ ¬Ûø¬ı˛øàÔøÓ¬¬ı˛ Î¬◊æ√¬ı fl¡À¬ı˛ Ó¬±˝◊√√ Amoeboid

Movement-Œ˚˛¬ı˛ fl¡±¬ı˛Ìº
Fountain Zone theory : é¬Ì¬Û√ ¸•ú≈À‡ ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ ŒÙ¬±˚˛±¬ı˛±¬ı˛ ˜Ó¬ ’¬ıàÔ±¬ı˛ √¸‘ø©Ü

˝√√˚˛º ’Ô«±» Gel ’¬ıàÔ±¬ı˛ Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Sol ’¬ıàÔ±¬ı˛ ¤ÀG¬±õ≠±Ê√˜ ¸•ú≈‡ˆ¬±À¬ı ø¬ı26≈√ø¬ı˛Ó¬ ˝√√˚˛º
Sol › Gel ’¬ıàÔ±¬ı˛ Î¬◊æ√À¬ı¬ı˛ fl¡±¬ı˛Ì Œõ∂±øÈ¬Ú ’Ì≈¬ı˛ √flË¡˜±∞´˚˛ ¸Àefl¡±‰¬Ú › õ∂¸±¬ı˛Ì õ∂ø√flË¡˚˛±º

3.3.4 ’±˝√√±¬ı˛ –

’…±ø˜¬ı± ’±˝√√±À¬ı˛¬ı˛ Ê√Ú… Œ˚ ¸¬ı ¬ıd≈¬ ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±¬ı˛ ’z¬·«Ó¬ Ô±Àfl¡ Paramecium › ’Ú…±Ú…
õ∂±ÀÈ¬±ÀÊ√±˚˛±, Algae Ê√±Ó¬œ˚˛ Î¬◊øæ√√, Rotifer Ú±˜fl¡ é≈¬^ õ∂±Ìœ ˝◊√√Ó¬…±ø√ ¤¬ı— ø¬ıø¬ıÒ ˜‘Ó¬ ‡±√…fl¡Ì±º
Ê√œø¬ıÓ¬ ‡±√…¬ıd≈¬¬ı˛ Òœ¬ı˛·øÓ¬ ÚÎ¬ˇ±‰¬Î¬ˇ± › ‹ ¸fl¡˘ ‡±√…¬ıd≈¬ ŒÔÀfl¡ é¬ø¬ı˛Ó¬ ¸±˜¢∂œ ’…±ø˜¬ı±Àfl¡ ’±fl‘¡©Ü fl¡À¬ı˛º
’¬ı±ø>Ó¬ › ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ’À˚±·… ¬ıd≈¬ ¸±Ò±¬ı˛ÌÓ¬– ¤øÎ¬ˇÀ˚˛ ˚±›˚˛± ˝√√˚˛º ‡±√…¬ıd≈¬ ¤fl¡ ŒÙ¬“√±È¬± Ê√À˘¬ı˛ ¸Àe·
Plasmalemma-¬ı˛ Œ˚ Œfl¡±ÀÚ± ’—À˙ ¢∂˝√√Ì fl¡À¬ı˛ Endoplasm Œ˚ ‡±√… ·˝3√√À¬ı˛ ¬ı˛±‡± ˝√√˚˛º ‡±√… ¢∂˝√√Ì
õ∂Ì±˘œ ‰¬±¬ı˛ õ∂fl¡±¬ı˛º

Circumvallation :

¤fl¡±øÒfl¡ é¬Ì¬Û√ ‰¬±ø¬ı˛¬Û±À˙ Ê√œø¬ıÓ¬ ‡±√…¬ıd≈¬Àfl¡ ø‚À¬ı˛ ŒÙ¬À˘º ¬ÛÀ¬ı˛ ¤˝◊√√ é¬Ì¬Û√ ¸fl¡˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛
¸Àe· ˚≈q¡ ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ‡±√…¬ıd≈¬ ’…±ø˜¬ı± fl¡M«‘√√fl¡ ¶Û‘©Ü Ú± ˝√√›˚˛± ¸ÀN› Endoplasm Œ˚˛¬ı˛ ’z¬·«Ó¬
˝√√À˚˛ ‡±√… ·˝3√√À¬ı˛ ‰¬À˘ ’±À¸º

Circumfluence :

Œ˚ ‡±√…¬ıd≈¬ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¡À¬ı˛ Ú± é¬Ì¬Û√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ¶Û‘©Ü ˝√√À˚˛ Œ‰¬À¬Û ÒÀ¬ı˛º Ó¬±¬ı˛¬Û¬ı˛ ’Ú… é¬ÌÛ√
‹ ‡±√…¬ıd≈¬¬ı˛ øÚÀ‰¬ ø¬ıd¬±¬ı˛ ˘±ˆ¬ fl¡À¬ı˛º é¬Ì¬Û¬Û√·≈ø˘ ¬¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝√√À˚˛ Œ·À˘ ‡±√…¬ıd≈¬ ‡±√…·˝3√√À¬ı˛ øàÔÓ¬
√̋√̊ º̨

Import :

‡±√…¬ıd≈¬ ’…±ø˜¬ı±¬ı˛ ¸—¶ÛÀ˙« ¤À¸ øÚÀ(©Üˆ¬±À¬ı Endoplasm-Œ˚˛ Î≈¬À¬ı ˚±˚˛º

Invagination :

‡±√…¬ıd≈¬ ’…±ø˜¬ı±¬ı˛ ¸—¶ÛÀ˙« ¤À˘ àÔ±Úœ˚˛ ¤À"√√±õ≠±Ê√˜ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ øˆ¬Ó¬¬ı˛ Ú±ø˘fl¡±¬ı˛ ’±fl¡±À¬ı˛
õ∂˘ø•§Ó¬ ˝√√˚˛ ¤¬ı— ‡±√…¬ıd≈¬ ‹ Ú±ø˘fl¡±˚˛ õ∂ø¬ı©Ü ˝√√˚˛º ¬ÛÀ¬ı˛ ‹ Ú±ø˘fl¡±¬ı˛ Plasmalemma -¬ı˛ ø¬ı˘≈ø5
‚ÀÈ¬ ¤¬ı— ¤À"√√±õ≠±Ê√˜ ¤ÀG¬±õ≠±Ê√À˜ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˘ Ú±ø˘fl¡±¬ı˛ ’¬ı˘≈ø5 ‚ÀÈ¬ ¤¬ı— ‡±√…¬ıd≈¬ ¤fl¡ ‡±√…
·˝3√√À¬ı˛¬ı˛ ’z¬·«Ó¬ ˝√√˚˛º
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3.3.5 ¬Ûø¬ı˛¬Û±fl¡ fl¡±˚«… –

‡±√…·˝3√√À¬ı˛¬ı˛ Ê√˘ õ∂ÔÀ˜ ’ä ’•° (Acidic) Ô±Àfl¡º ’•°Q √flË¡À˜ ‚≈À‰¬ ˚±˚˛ ¤¬ı— Œ˙¯∏ ¬Û˚«z¬ é¬±¬ı˛Ò˜«œ
(Alkaline) ˝√√˚˛º ‡±√…¬ıd≈¬ √flË¡˜˙ – Œˆ¬Àe· é≈¬^±øÓ¬é≈¬^ ’—À˙ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— øÚ•ßø˘ø‡Ó¬ Î¬◊»À¸‰¬Àfl¡¬ı˛
¸±˝√√±À˚… ¬Ûø¬ı˛¬Û!¡ ˝√√˚˛º

Œõ∂±øÈ¬À˚˛Ê√ (Protease) – Œõ∂±øÈ¬Ú ¬Ûø¬ı˛¬Û±fl¡ fl¡À¬ı˛ ¤¬ı— ’…±˜±˝◊√√ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º
¤˜±˝◊√√À˘Ê√ (Amylase) – Starch Œfl¡ Glucose-Œ˚ ¬Ûø¬ı˛¬ıøM«√√Ó¬ fl¡À¬ı˛º
˘±˝◊√√À¬ÛÊ√ (Lipase) – ‰¬ø¬ı«Àfl¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ø¢≠À¸¬ı˛˘ (Fattry Acid › Glycerol)-Œ˚

¬Ûø¬ıøM«√√Ó¬ fl¡À¬ı˛º
’…±˜±˝◊√√ÀÚ± ’…±ø¸Î¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ·Í¬ÀÚ ’—˙ ¢∂˝√√Ì fl¡À¬ı˛º ¢≠≈Àfl¡±Ê√ › Ù¬…±øÈ¬ ’…±ø¸Î¬ (Glucose

& Faatty Acid) Œ√À˝√√¬ı˛ ø¬ı¬Û±fl¡ fl¡±À˚«¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˙øq¡ ¬¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… ‡±√… ¢∂˝√√Ì › ¬Ûø¬ı˛¬Û±fl¡ fl¡±À˚«…¬ı˛ øÚ•ßø˘ø‡Ó¬ ø‰¬S ¬Û±›˚˛± ˚±˚˛ –
‡±√… · 3̋√√À¬ı˛¬ı˛ ¸øißfl¡ÀÈ¬ Î¬◊»À¸‰¬fl¡¬Û”Ì« øfl¡Â≈√ ’øÓ¬ é≈¬^ · 3̋√√À¬ı˛¬ı˛ (Lysosme) ’±ø¬ı «̂¬±¬ı ˝√√ ˛̊º ¤ ◊̋√√ · 3̋√√¬ı˛·≈ø˘

¬Û¬ı˛•ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√˚˛ ¤¬ı— Î¬◊»À¸‰¬Àfl¡¬ı˛ ¸±˝√√±À˚… ¬Ûø¬ı˛¬Û±fl¡fl¡±˚«… ¸•Ûiß ˝√√˚˛º ¬Ûø¬ı˛¬Û!¡ ¬ıd≈¬ é≈¬^±øÓ¬é≈¬^
fl≈¡“≈√øÎ¬ˇ¬ı˛ ’±fl¡±À¬ı˛ ‡±√… ·˝3√√À¬ı˛¬ı˛ ¸øißÒ±ÀÚ Ô±Àfl¡º ¬ÛÀ¬ı˛ ‹ fl≈¡“√øÎ¬ˇ·≈ø˘ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬ Œˆ¬À¸ ‰¬À˘
¤¬ı— √flË¡À˜ fl≈¡“√øÎ¬ˇ¬ı˛ ¶§Ó¬La ’ød¬Q ø¬ı˘≈5 ˝√√À˚˛ ¬Ûø¬ı˛¬Û!¡ ‡±√…¬ıd≈¬ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ ’—À˙ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

‡±√…¬ıd≈¬¬ı˛ Œ˚ ’—˙ ¬Ûø¬ı˛¬Û±fl¡À˚±·… Ú˚˛ Ó¬± ¸”Ñ±fl¡±¬ı˛ ˜˘¬ıøÈ¬fl¡± ¬ı˛”À¬Û Œ√˝√√ ŒÔÀfl¡ ¬ıøÊ«√Ó¬ ˝√√˚˛º
¬ıÊ«√ÚàÔ±ÀÚ¬ı˛ õ≠±Ê√˜±À˘˜± (Plasmalemma) ŒÙ¬ÀÈ¬ ˚±˚˛ ¤¬ı— ¬¬ıÊ«√ÀÚ¬ı˛ ¬Û¬ı˛ Ó¬± ¬Û≈Ú·«Í¬Ú ˝√√˚˛º

3.3.6 ù´±¸fl¡±˚«… › Œ¬ı˛‰¬Ú fl¡±˚«… –

’…±ø˜¬ı± Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸±˝√√±À˚… ù´±¸fl¡±˚«… ¸•Û±√Ú fl¡À¬ı˛º õ≠±Ê√˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛
’ø'√ÀÊ√Ú Œ√˝√√˜ÀÒ… ¬Ûø¬ı˛¬ı…5 ˝√√˚˛º ø¬ı¬Û±fl¡ fl¡±À˚«… Î¬◊»¬Ûiß ¬ıÊ«√…^¬ı…, Œ˚˜Ú fl¡±¬ı«Ú Î¬±˝◊√√’fl¡¸±˝◊√√Î¬ › ˝◊√√Î¬◊ø¬ı˛˚˛±,
øÚ•ßø˘ø‡Ó¬ Œfl¡±ÀÚ± Î¬◊¬Û±À˚˛ ¬ıøÊ«√Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ –

1. õ∂±Ê√˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ ¬Ûø¬ı˛¬ı…±5 ˝√√ÀÓ¬ ¬Û±À¬ı˛, ’Ô¬ı±ñ
2. ¬ıÊ«√… ^¬ı… ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√À¬ı˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√ÀÓ¬ ¬Û±À¬ı˛º

3.3.7 Ê√À˘¬ı˛ ¸˜Ó¬± ¬ı˛é¬± (Osmoregulation) :

Œ√À˝√√ Ê√À˘¬ı˛ õ∂À¬ı˙ øÚ•ßø˘ø‡Ó¬¬ı˛”À¬Û ‚È¬ÀÓ¬ ¬Û±À¬ı˛ –

1. ‡±√… ·˝3√√¬ı˛ Î¬◊»¬ÛøM√√¬ı˛ ¸˜À˚˛ øfl¡Â≈√ Ê√À˘¬ı˛ õ∂À¬ı˙ ‚ÀÈ¬º
2. ¬Ûø¬ı˛¬Û±fl¡fl¡±À˚«… øfl¡Â≈√ Ê√˘ Î¬◊¬ÛÊ√±Ó¬ (by-product) ˝√√˚˛º
3. Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Ê√À˘ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ú ’øÒfl¡ Ô±fl¡±˚˛ › ¬ı±˝◊√√À¬ı˛¬ı˛ Ê√À˘ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ú fl¡˜

Ô±fl¡±˚˛, ¬ı±˝◊√√À¬ı˛¬ı˛ øfl¡Â≈√ Ê√˘ ’øˆ¬¸Ë¬ıÌ ¬ı± ’¸˜ø¸¸ (Osmosis) õ∂ø√flË¡˚˛±˚˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º Ê√À˘¬ı˛
√flË¡˜±·Ó¬ ¬õ∂À¬ıÀ˙¬ı˛ fl¡±¬ı˛ÀÌ Ê√˘ Œ√˝√√ ŒÔÀfl¡ øÚ©®±¯∏ÀÌ¬ı˛ õ∂À˚˛±Ê√Ú Œ√‡± Œ√˚˛º ¤Ê√Ú… ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√À¬ı˛¬ı˛
(Contractile Vacuole) õ∂À˚˛±Ê√Ú ˝√√˚˛º ¤˝◊√√ ·˝3√√À¬ı˛¬ı˛ ’±ø¬ıˆ«¬±¬ı øÚ•ßø˘ø‡Ó¬ ˆ¬±À¬ı ˝√√˚˛º
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’øÓ¬ø¬ı˛q¡ Ê√À˘¬ı˛ ø¬ıµ≈ ¤ÀG¬±õ≠±Ê√À˜ (Endoplasm)-Œ˚˛ Ê√˜± ˝√√˚˛º ¤ ¸fl¡˘ Ê√˘ø¬ıµ≈ ¬Û¬ı˛¶Û¬ı˛ ø˜À˙
¬ı‘˝√√M√√¬ı˛ ŒÙ¬“√±È¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º Contractile Vacuole ¤¬ı˛”¬Û ¬ı‘˝√√M√√¬ı˛ ŒÙ¬“√±È¬±º ¤˝◊√√ ŒÙ¬“√±È¬± Ê√À˘ ¬Ûø¬ı˛¬Û”Ì« ˝√√À˘
Ó¬±¬ı˛ ¤fl¡ ’øÓ¬ ¸”Ñ Qfl¡ ¬ı± ‚Úœˆ”¬Ó¬ øÁ¡~œ (Condensation Membrane) ·øÍ¬Ó¬ ˝√√˚˛º Contractile

Vacuole ¸efl≈¡ø‰¬Ó¬ ˝√√À˚˛ ’ˆ¬…z¬¬ı˛øàÔÓ¬ Ê√˘ ¬ı±˝◊√√À¬ı˛ õ∂Àé¬¬Û fl¡¬ı˛À˘ ‚Úœˆ”¬Ó¬ øÁ¡~œ ’z¬ø˝«√√Ó¬ ˝√√˚˛º
’øÒfl¡Ó¬¬ı˛ ˘¬ıÌ˚≈q¡ Ê√À˘ ¬ı˛±‡À˘ ’…±ø˜¬ı±¬ı˛ Contractile Vacuole √flË¡À˜ é≈¬^±fl¡±¬ı˛ ˝√√˚˛ ¤¬ı— ’ä

¬Ûø¬ı˛˜±Ú Ê√˘ Œ√˝√√ ŒÔÀfl¡ øÚ©®±ø¯∏Ó¬ ˝√√˚˛º Œ˚ ¸fl¡˘ ’…±ø˜¬ı± Ê√±Ó¬œ˚˛ õ∂±Ìœ ¸˜≈À^¬ı˛ Ê√À˘ Ô±Àfl¡ ›
Œ˚ ¸fl¡˘ ’…±ø˜¬ı± Ê√±Ó¬œ˚˛ õ∂±Ìœ ¬Û¬ı˛Ê√œ¬ıœ Ó¬±À√¬ı˛ Contractile Vacuole Ô±Àfl¡ Ú±º

3.3.8 ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì –

Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ìø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º ¬ı±¬ı˛•§±¬ı˛ õ∂‡¬ı˛ ’±À˘±Àfl¡¬ı˛ ¸•ú≈‡œÚ ˝√√À˘
’…±ø˜¬ı± Ó¬±¬ı˛ ·z¬¬ı…¬ÛÀÔ ˚±›˚˛±¬ı˛ Œ‰¬©Ü± √flË¡˜˙ ˝√}√√±¸ fl¡¬ı˛À¬ıº ¤˝◊√√ õ∂À‰¬©Ü± Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ ø˙‡¬ı±¬ı˛ õ∂˚˛±À¸¬ı˛
¸±ÀÔ Ó≈¬˘Úœ˚˛º ˚±Ó¬±˚˛±Ó¬ › ‡±√… ¢∂˝√√ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊M√√±À¬Û¬ı˛ õ∂ˆ¬±¬ı› Œ√‡± ˚±˚˛º ’Ô«±» ’øÒfl¡ Î¬◊M√√±À¬Û
·˜Ú ^≈Ó¬Ó¬¬ı˛ ˝√√˚˛ ¤¬ı— 30°C Î¬◊M√√±À¬Û¬ı˛ Î¬◊¬ÛÀ¬ı˛ ·øÓ¬ d¬t ˝√√˚˛º

Î¬◊M√√±¬Û ø˝√√˜±Àefl¡¬ı˛ øÚfl¡È¬¬ıÓ¬π ˝√√À˘ ‡±√…¢∂˝√√Ì › ·˜Ú±·˜Ú ¤˝◊√√ Î¬◊ˆ¬˚˛ fl¡±˚«…˝◊√√ fl¡À˜ ˚±˚˛º ˘¬ıÌ ¬ı±
’Ú… Œfl¡±Ú ¬ı˛±¸±˚˛øÚfl¡ Œ˚ÃÀ·¬ı˛ ’±øÒfl¡… ‚È¬À˘ ’…±ø˜¬ı±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ (-) ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ‡±À√…¬ı˛
øÚfl¡È¬¬ıÓ«¬œ ˝√√À˘ ’…±ø˜¬ı±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛± ÒÚ±Rfl¡ (+) ˝√√˚˛º ’Ô«±» ’¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛ õ∂øÓ¬ ”√¬ı˛Q ¬ıÊ√±˚˛ ¬ı˛±‡±
› ¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛ ∆Úfl¡È¬… ¤˝◊√√ Î¬◊ˆ¬˚˛ø¬ıÒ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛ÀÌ ˘øé¬Ó¬ ˝√√˚˛º

é≈¬Ò±À¬ı±Ò ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ Î¬◊ÀM√√Ê√Ú±º ¤˝◊√√ Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂ˆ¬±À¬ı ’…±ø˜¬ı± ‡±√…±Ài§¯∏Ì fl¡À¬ı˛º ‡±√…¬ıdƒ≈¬¬ı˛
¸±øißÒ… ’¬Û¬ı˛ ¤fl¡ Î¬◊ÀM√√Ê√Ú± ˚±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛±˚˛ ’…±ø˜¬ı± é¬Ì¬Û√ ¸=±˘Ú fl¡À¬ı˛º

’Ô«±» ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º

3.3.9 ’…±ø˜¬ı±¬ı˛ ¬ı—˙¬ı‘øX –

¬Ûø¬ı˛ÌÓ¬ ’±fl‘¡øÓ¬ õ∂±ø5¬ı˛ ¬Û¬ı˛ ’…±ø˜¬ı± ’À˚ÃÚ ø¡Zø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛º ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛
õ∂ÔÀ˜ ’…±ø˜¬ı±¬ı˛ Œ√˝√√ Œ·±˘ ’±fl‘¡øÓ¬ Ò±¬ı˛Ì fl¡À¬ı˛ › ¶§äÕ√À‚«…¬ı˛ é¬Ì¬Û√ Œ√˝√√Àfl¡ ’±¬ı‘Ó¬ fl¡À¬ı˛º ¬Û¬ı˛¬ıM«√√œ
¬Û˚«…±À˚˛ Œ√˝√√ ˘•§± ’±fl‘¡øÓ¬ ŒÚ˚˛º ¤¬ı— ¬ÛÀ¬ı˛ ø¡Z‡ÀG¬ ø¬ıˆ¬q¡ ˝√√˚˛º ˝◊√√øÓ¬˜ÀÒ… øÚÎ¬◊øflv¡˚˛±¸ ˜±˝◊√√ÀÈ¬±ø¸¸
(Mitosis) õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±øÊ√Ó¬ ˝√√˚˛º ·À¬ı¯∏Ì±·±À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚ ’…±ø˜¬ı± fl¡À˚˛fl¡ø√Ú ¬Û¬ı˛¬Û¬ı˛˝◊√√ ø¡Z-ˆ¬±øÊÓ¬
˝√√˚˛ ¤¬ı— 24°C Î¬◊M√√±À¬Û øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ø¬ıˆ¬±Ê√Ú õ∂±˚˛ 33 ø˜øÚÀÈ¬ ¸•Ûiß ˝√√˚˛º Ó¬À¬ı øfl¡ ’…±ø˜¬ı±¬ı˛ ˜‘Ó≈¬…
˝√√˚˛ Ú±∑ ˙≈Ò≈ ø¬ıˆ¬±øÊ√Ó¬ ˝√√À˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛∑

‡±√…±ˆ¬±À¬ı¬ı˛ ¸˜˚˛ ¬ı± Ó¬±¬Û˜±S±¬ı˛ Œ˝√√¬ı˛ÀÙ¬¬ı˛ ˝√√À˘ ¬ı± ’Ú… Œfl¡±ÀÚ± õ∂fl¡±À¬ı˛ ’¬ı±ø>Ó¬ ’¬ıàÔ±¬ı˛ Î¬◊æ√¬ı
˝√√À˘ ’…±ø˜¬ı± ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission) õ∂ø√flË¡˚˛±˚˛ ¬ı˝≈√√Ò±ø¬ıˆ¬q¡ ˝√√˚˛º ¤˝◊√√ ¸˜À˚˛ é¬Ì¬Û√ ’±¬ı˛
·øÍ¬Ó¬ ˝√√˚˛ Ú± ¤¬ı— ¤À"√√±õ≠±Ê√˜ › ¤À`¬±õ≠±Ê√˜À˚˛¬ı˛ (Eectoplasm › Endoplasm) ¬Û±Ô«fl¡… Ô±Àfl¡
Ú±º Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√Àfl¡ øSd¬¬ı˛ ø¬ıø˙©Ü ø¸àÈ√√ (Cyst) ¬ı± ˙q¡ Œ‡±˘±¬ı˛ ˜Ó¬ øÚ¬ı˛±¬ÛM√±√˜”˘fl¡ ’±26√±√Ú
·øÍ¬Ó¬ ˝√√˚˛º ¤˝◊√√ ’±26√±√ÀÚ¬ı˛ øˆ¬Ó¬À¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¬ı˝≈√√‡ÀG¬ ø¬ıˆ¬q¡ ˝√√˚˛ ¤¬ı— ¤˜±˝◊√√ÀÈ¬±ø¸¸ (Amitosis)

õ∂ø√flË¡˚˛±˚˛ Î¬◊æ”√Ó¬ ¬ı˝≈√√ ‡G¬±fl¡±¬ı˛ øÚÎ¬◊øflv¡˚˛±¸ ¤fl¡ ¤fl¡ ‡G¬ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¡Z±¬ı˛± ’±26√±ø√Ó¬ ˝√√À˚˛ ¤fl¡ ¤fl¡øÈ¬
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’øÓ¬ é≈¬^ ’…±ø˜¬ı±  (Amoebula) ·Í¬Ú fl¡À¬ı˛º ’¬ıàÔ± ¶§±ˆ¬±ø¬ıfl¡ ˝√√À˘ ø¸àÈ√√ (Cyst) ’±¬ı¬ı˛Ìœ ø¬ı√œÚ«
˝√√˚˛ ¤¬ı— Amoebula ¸fl¡˘ øÚ©ç¡±z¬ ˝√√À˚˛ √flË¡À˜ ¤fl¡ ¤fl¡øÈ¬ õ∂±5 ¬ı˚˛¶® ’…±ø˜¬ı±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º
’…±ø˜ø¬ıÎ¬◊ø˘ (Amoebulae) ¸fl¡˘ ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬›À¶Û±¬ı˛ (Pseudopodiospore) Ú±À˜› ’øˆ¬ø˝√√Ó¬
˝√√˚˛º (Amoebulae, plural for Amoebula)

˜Ó¬±z¬À¬ı˛ ’…±ø˜¬ı± Œ¶Û±ø¬ı˛˚˛≈…À˘˙Ú (Sporulation) õ∂ø√flË¡˚˛±˚˛ ’¬ı±ø>Ó¬ ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ±
’øÓ¬√flË¡±z¬ fl¡À¬ı˛º ¤˝◊√√ ¬õ∂ø√flË¡˚˛±˚˛ õ∂ÔÀ˜ øÚÎ¬◊øflv¡˚˛±¬ı˛ Œ˜˜À¬ıËÚ ’z¬ø˝«√√Ó¬ ˝√√˚˛ ¤¬ı— øÚÎ¬◊øflv¡˚˛±¸ fl¡À˚˛fl¡øÈ¬
Œ√flË¡±˜±øÈ¬Ú (Chromatin) √±Ú±˚˛ ø¬ıˆ¬q¡ ˝√√˚˛º õ∂øÓ¬øÈ¬ √±Ú± Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±¬ı˛ Œ˜˜À¬ıËÚ ·Í¬Ú fl¡À¬ı˛ ¤¬ı—
¤˝◊√√ õ∂fl¡±À¬ı˛ ·øÍ¬Ó¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±¸ ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ˆ¬¢ü±—˙ ¡Z±¬ı˛± ’±¬ı‘Ó¬ ˝√√À˚˛ ’…±ø˜¬ı≈˘± (Amoebula)

·Í¬Ú fl¡À¬ı˛º ’…±ø˜¬ı≈˘± Spore Membrane ^±¬ı˛± ’±¬ı‘Ó¬ ˝√√À˚˛ Spore ·Í¬Ú fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘ Spore

¬ÛÀ¬ı˛ Ú”Ó¬Ú Amoeba-¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ ˚‡Ú ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ± ¶§±ˆ¬±ø¬ıfl¡ ˝√√˚˛º

’Ú≈̇ œ˘Úœ- 2

1. ˙”Ú…àÔ±Ú ¬Û”Ì« fl¡¬ı˛≈Ú –
a) ’…±ø˜¬ı±¬ı˛ Œ√À˝√√ Î¬◊»¬Ûiß ññññ Î¬◊»À¸‰¬fl¡ ©Ü±‰«¬Àfl¡ ññññ Œ˚ ¬Ûø¬ı˛¬ıøM«√√Ó¬ fl¡À¬ı˛º
b) ’…±ø˜¬ı± ¸±Ò±¬ı˛ÌÓ¬– ññññ õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛º

2. ¬Û±Ô«fl¡… fl¡¬ı˛≈Ú –
a) ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛± › ø¸Î¬◊ÀÎ¬±À¶Û±øÎ¬›À¶Û±¬ı˛
b) ø¡Zø¬ıˆ¬±Ê√Ú › ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú
c) ¤À"√√±õ≠±Ê√˜ › ¤ÀG¬±õ≠±Ê√˜

3.4 ¬¬Û…±¬ı̨±À˜ø¸˚̨±˜ [¬Û±≈√fl¡±À√̋ √√œ õ∂±Ìœ ¬ı± Slipper Animalcule) [ø‰¬S Ú— 3.2)

3.4.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬Û¬ı« – ø¸ø˘›ÀÙ¬±¬ı˛± (Ciliophora)

flv¡±¸ – ’ø˘À·±˝√√±˝◊√√À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± (Oligohymenophorea)

¸±¬ıflv¡±¸ – ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±øÈ¬˚˛± (Hymenostomatia)

’Î«¬±¬ı˛ – ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±È¬±˝◊√√Î¬± (Hymenostomatida)

¸±¬ı’Î«¬±¬ı˛ – Œ¬ÛøÚøfl¡Î¬◊ø˘Ú± (Peniculina)

Î¬◊√± √̋√¬ı̨Ì – ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡Î¬±È¬±˜ (Paramecium caudatum)

ø˜Í¬± Ê√À˘ ˜‘Ó¬ › é¬˚˛õ∂±5 Î¬◊øæ√7¡¡¡ Ô±fl¡À˘ Œ¸‡±ÀÚ ¤˝◊√√ õ∂±Ìœ ¬ı±¸ fl¡À¬ı˛º ·À¬ı¯∏Ì±·±À¬ı˛ ¤˝◊√√
õ∂±Ìœ ¸˝√√ÀÊ√˝◊√√ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ ¬Û±›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛ ˚ø√ øfl¡Â≈√ ‡Î¬ˇ ø¸X fl¡À¬ı˛ ’Ô¬ı± ·À˜¬ı˛ √±Ú± ø¸X
fl¡À¬ı˛ ¬ı˛±‡± ˝√√˚˛º ¤À√¬ı˛ ’ÀÚfl¡·≈ø˘ Species ’±ÀÂ√º ˚±À√¬ı˛ ’±˘±√± fl¡À¬ı˛ ø‰¬ÚÀÓ¬ Œ·À˘ Ó¬±À√¬ı˛ ’±fl‘¡øÓ¬,
˜±¬Û, ·Í¬Ú, ∆Ê√¬ı ¬ı˛¸±˚˛Ú › ¬ı—˙¬ı‘øX¬ı˛ ø¬ı˙√ ø¬ı¬ı¬ı˛Ì Ê√±Ú± √¬ı˛fl¡±¬ı˛ ˝√√˚˛º
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øÚ•ßø˘ø‡Ó¬ ø¬ıø¬ı¬ı˛Ì Paramecium candatum Ú±˜fl¡ Species ¸•ÛÀfl«¡ õ∂À˚±Ê√…º (Storer ¤¬ı—
¸˝√√À˚±·œ·Ì Œ√‡≈Úº

3.4.2 Œ√˝√√-∆¬ıø˙©Ü… –

Œ√À˝√√¬ı˛ ¸•ú≈‡ ’—˙ Œˆ¬“√±Ó¬±, øfl¡z≈¬ ¬Û(±» ’—˙ ’ÀÚfl¡È¬± ¸”“√‰¬±˘ ¤¬ı— Œ√À˝√√¬ı˛ ¸¬ıÀ‰¬À˚˛ ‰¬›Î¬ˇ± ’—˙
Œ√À˝√√¬ı˛ ˜Ò…ˆ¬±·º ’±fl‘¡øÓ¬ ’ÀÚfl¡È¬± ¬Û±≈√fl¡±¬ı˛ ˜Ó¬ Ó¬±˝◊√√ Ú±˜ Slipper Animalcule ∆√‚«… 0.15 mm

˝√√˝◊√√ÀÓ¬ 0.3 mmº
Œ√À˝√√¬ı˛ Qfl¡ Œ¬Ûø˘flƒ¡˘ƒ (Pelllicle) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ ¤¬ı— ¤˝◊√√ Qfl¡ øàÔøÓ¬àÔ±¬Ûfl¡º ¤˝◊√√ Œ¬Ûø˘flƒ¡À˘¬ı˛

Î¬◊¬Û¬ı˛ ’¸—‡… ¸”Ñ ø¸ø˘˚˛± Œ√À˝√√¬ı˛ ∆√‚«… ¬ı¬ı˛±¬ı¬ı˛ Œ¬ı˛‡±¬ı˛ ’±fl¡±À¬ı˛ ¸±Ê√±Ú Ô±Àfl¡º Œ√À˝√√¬ı˛ ¬Û(±»¬ˆ¬±À·
’¬ıøàÔÓ¬ ø¸ø˘˚˛±¸˜”˝√√ ¸±Ò±¬ı˛Ìˆ¬±À¬ı øfl¡Â≈√ ¬ı‘˝√√√±fl¡±¬ı˛ ¤¬ı— ¤˝◊√√ ¬ı‘˝√√√±fl¡±¬ı˛ ø¸ø˘˚˛±·≈26√ ¤fl¡ÀS Caudal

Tuft Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Œ¬Ûø˘flƒ¡À˘¬ı˛ øÚÀ‰¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ õ∂Ò±Ú ’—˙ Endoplasm Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º
Ectoplasm Œ˚˛ ’¬ıøàÔÓ¬ ø¸ø˘˚˛±À√¬ı˛ ¸±ÀÔ ¬Û±˘±√flË¡À˜ Trichocyst Ú±˜fl¡ Œfl¡±¯∏±Àe·¬ı˛ ’¬ıøàÔøÓ¬º

õ∂À˚˛±Ê√Ú Œ¬ı±ÀÒ Trichocyst ŒÔÀfl¡ √œ‚« ¸”√S±fl¡±¬ı˛ Œ√˝√√±e· ¬ıø˝«√ˆ¬±À· øÚøé¬5 ˝√√˚˛º ¤À√¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛
’±R¬ı˛é¬±¬ı˛ fl¡±¬ı˛ÀÌ ¬ı± Œfl¡±Ú ¬ıd≈¬¬ı˛ ¸±ÀÔ Œ√˝√√Àfl¡ ¸—˘¢ü fl¡¬ı˛¬ı±¬ı˛ õ∂À˚˛±Ê√ÀÚº

Œ√À˝√√¬ı˛ ¸•ú≈‡ˆ¬±À· ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ ’·ˆ¬œ¬ı˛ ¬Ûø¬ı˛‡± Peristome ¬ı± Oral Groove ¬ı± ˜≈‡·˝3√√¬ı˛
(Buccal Cavity) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ˜≈‡·˝3√√¬ı˛ Œ√À˝√√¬ı˛ ’ˆ¬…z¬À¬ı˛ õ∂±˚˛ ’ÀX«fl¡ Œ˝√√Õ√‚«… ’øÓ¬√flË¡˜ fl¡À¬ı˛
¤¬ı— ·˝3√√¬ı˛ Œ˙¯∏ ˝√√˚˛ ˜≈‡ ¬ı± Cytostome Ú±˜fl¡ ·ÀM«√√, ˚± Cell Mouth Ú±À˜› ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ˜≈À‡¬ı˛
¬Û¬ı˛ Cytopharynx ¬ı± Gullet Ú±˜fl¡ ¤fl¡øÈ¬ ’øÓ¬ é≈¬^ ‡±√… Ú±ø˘fl¡± Ô±Àfl¡ ˚± Endoplasm-Œ˚˛¬ı˛
øˆ¬Ó¬¬ı˛ ¬Ûø¬ı˛¸˜±5 ˝√√˚˛º ¤˝◊√√ ‡±√…Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛fl¡±¬ı˛ Cilia ¬Û¬ı˛¶Û¬ı˛ ¸—˘¢ü ˝√√À˚˛ Penniculus Ú±˜fl¡
Œfl¡±¯∏±e· ·Í¬Ú fl¡À¬ı˛º Cytopharynx-Œ˚˛¬ı˛ øÚfl¡ÀÈ¬˝◊√√ Ectoplasm-Œ˚˛¬ı˛ ·±À˚˛ ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ é≈ƒ¬^ øÂ√^
Cytopyge Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤øÈ¬ Œfl¡±¯∏¸¬ı«¶§ Œ√À˝√√¬ı˛ ˜˘¡Z±¬ı˛ ¬ıÀ˘ ¬Ûø¬ı˛ø‰¬Ó¬º ‹ ˜˘¡Z±À¬ı˛¬ı˛ ¸±˝√√±À˚…
‡±√…^À¬ı…¬ı˛ Œ˚ ’—˙ ¬ıÊ«√… Ó¬± Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º Endoplasm-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ fl¡À˚˛fl¡øÈ¬ Food

Vacuole ¬ı± ‡±√…·˝3√√À¬ı˛¬ı˛ øˆ¬Ó¬¬ı˛ ‡±√…^¬ı… ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ø¬ıøˆ¬iß ’¬ıàÔ±˚˛ Ô±Àfl¡º Cytopharynx ŒÔÀfl¡
¤fl¡øÈ¬ fl¡±äøÚfl¡ Œ¬ı˛‡± Food vacuole Œ√¬ı˛ ˚≈q¡ fl¡À¬ı˛ Cytopyge ¬Û˚«z¬ È¬±ÚÀ˘ ‹ fl¡±äøÚfl¡ Œ¬ı˛‡±Àfl¡
Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ Œ¬ÛÃø©Üfl¡Ú±˘œ¬ı˛ ’¢∂”√Ó¬ ¬ı˘± ˚±˚˛º

Œ√À˝√√¬ı˛ ≈√˝◊√√ õ∂±Àz¬ ≈√øÈ¬ Contractile Vacuole ¬ı± ¸—Àfl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ Ô±Àfl¡º Œ√À˝√√¬ı˛ ¬ıÊ«√…¬Û√±Ô«
Ó¬¬ı˛˘±fl¡±À¬ı˛ ¤˝◊√√ ·˝3√√À¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛º ¬ÛÀ¬ı˛ ‹ ·˝3√√¬ı˛ Ectoplasm ¶Û˙« fl¡¬ı˛À˘ ‹àÔ±ÀÚ Ectoplasm

‹ Ó¬¬ı˛˘ ¬Û√±Ô« Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· Œõ∂¬ı˛Ì fl¡ø¬ı˛¬ı±¬ı˛ Ê√Ú… ¬ÛÔ fl¡À¬ı˛ Œ√˚˛º ¤˝◊√√ Ó¬¬ı˛˘ ¬Û√±Ô« Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√À˝√√¬ı˛
˜≈ÀS¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º

øÚÎ¬◊øflv¡˚˛±¸º Œ·±˘±fl‘¡øÓ¬ Micronucleus ¬ı‘˝√√M√√¬ı˛ Macronucleus øÀ˚˛ ’±—ø˙fl¡ˆ¬±À¬ı ’±¬ı‘Ó¬ Ô±Àfl¡º
ø¸ø˘˚˛±º ø¸ø˘˚˛±˜ [¬ı˝≈√√¬ı‰¬ÀÚ ø¸ø˘˚˛±] ¤fl¡fl¡ˆ¬±À¬ı ¬ı± fl¡À˚˛fl¡øÈ¬ ø¸ø˘˚˛±¬ı˛ ¸˜ø©Ü ¤fl¡S ¤fl¡ ¤fl¡øÈ¬

·ÀÓ«¬ ¬ı¸±Ú Ô±Àfl¡º ¤˝◊√√ ·Ó¬«·≈ø˘ Œ¬Û˚˛±˘±¬ı˛ ’±fl¡±À¬ı˛ Pellicle Œ˚¬ı˛ ·±À˚˛ Œ|Ìœ¬ıXˆ¬±À¬ı ŒÔÀfl¡ ø¸ø˘˚˛±¬ı˛
øÚÀ‰¬¬ı˛ ’—˙ ’Ô«±» Œ·±Î¬ˇ±¬ı˛ ø√fl¡ ø‚À¬ı˛ Ô±Àfl¡º õ∂øÓ¬øÈ¬ ø¸ø˘˚˛±˜ Pellicle Œ˚˛ øÚø«√©Ü Basal Granule
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¬ı± Kinetosone Ú±˜fl¡ é≈¬^ ø¬ıµ≈¬ı˛ ¸±ÀÔ ˚≈q¡ Ô±Àfl¡º õ∂øÓ¬ Basal Granule ’±¬ı±¬ı˛ ˘•§±˘ø•§ˆ¬±À¬ı
’¬ıøàÔÓ¬ ¸”S±fl¡±¬ı˛ Kinetodesma-¬ı˛ ¸±ÀÔ ˚≈q¡º

3.4.3 ø¸ø˘˚˛±¬ı˛ ·øÓ¬ –

¸±˜ÀÚ¬ı˛ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ Ê√Ú… ø¸ø˘˚˛± ŒÚÃfl¡±¬ı˛ √“√±ÀÎ¬ˇ¬ı˛ ˜Ó¬ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ø¸ø˘˚˛± √“√±ÀÎ¬ˇ¬ı˛ ˜Ó¬,
øfl¡z≈¬ øÓ¬˚«fl¡·øÓ¬ÀÓ¬ ‰¬À˘ ¤¬ı— ¤¬ı˛”¬Û ·øÓ¬¬ı˛ fl¡±¬ı˛ÀÚ õ∂±Ìœ √øé¬Ì±¬ıÀM«√√ ‚≈¬ı˛ÀÓ¬ ‚≈¬ı˛ÀÓ¬ ¸±˜ÀÚ¬ı˛ ø√Àfl¡
˘•§±˘ø•§ˆ¬±À¬ı Â≈√ÀÈ¬ ‰¬À˘º

˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛± Œ√À˝√√¬ı˛ ¬ıø˝«√√ˆ¬±À· ’¬ıøàÔÓ¬ ø¸ø˘˚˛± ŒÔÀfl¡ ’øÒfl¡ ŒÊ√±À¬ı˛ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ‰¬˘ÀÓ¬
‰¬˘ÀÓ¬ Œfl¡±Ú ’¬ı±ø>Ó¬ ¬ıd≈¬ ¸±˜ÀÚ Ô±fl¡À˘ ø¸ø˘˚˛±¬ı˛ ·øÓ¬ Î¬◊åÈ¬±ø√Àfl¡ ˝√√˚˛ ¤¬ı— ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ø¬ÛÂ√ÀÚ
˝√√ÀÈ¬º ¤Àfl¡ ¬ıÀ˘ Avoiding Reactionº ˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛± Ê√À˘¬ı˛ Ú˜≈Ú± ¸—¢∂˝√√ fl¡À¬ı˛º ’¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛
Î¬◊¬ÛøàÔøÓ¬ ¬Û¬ı˛œé¬± fl¡¬ı˛¬ı±¬ı˛ ¬ÛÀ¬ı˛ ’±¬ı±¬ı˛ ’±À·¬ı˛ ˜Ó¬ ¸•ú≈À‡ ‰¬˘Ú õ∂ø√flË¡˚˛± ¸≈¬ı˛≈ ˝√√˚˛º

3.4.4 ‡±√…¢∂˝√√Ì › ¬Û≈ø©Ü –

¬ı…±À"√√ø¬ı˛˚˛±, ’øÓ¬ é≈¬^ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¤¬ı— Î¬◊øæ√√ Ê√±Ó¬œ˚˛ Algae › Yeast ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛
‡±√…¬ıd≈¬¬ı˛ ’z¬·«Ó¬º ˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛±¬ı˛ ‰¬˘±‰¬À˘¬ı˛ ^≈Ó¬Ó¬±¬ı˛ Ê√Ú… Ê√˘˜Ò…àÔ ‡±√…¬ıd≈¬ ˜≈‡ ¬ı± Cytostome

Œ˚¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ‡±√…Ú±ø˘fl¡± ¬ı± Cytopharynx.Œ˚˛ õ∂À¬ı˙ fl¡À¬ı˛º ‡±√…Ú±ø˘fl¡±¬ı˛ Œ˙¯õ∂±Àz¬ ¤fl¡
Ê√˘ø¬ıµ≈¬ı˛ ’z¬·«Ó¬ ˝√√À˚˛ ‡±√…¬ıd≈¬ ¤fl¡ ‡±√…·˝3√√¬ı˛ ¬ı± Food Vacuole Œ˚˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ‡±√… ·˝3√√À¬ı˛¬ı˛
øˆ¬Ó¬¬ı˛ ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛± ’±¬ı˛y¬ ˝√√˚˛ ¤¬ı— Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬¬ı˛ õ∂ˆ¬±À¬ı ‡±√…·˝3√√¬ı˛ àÔ±Ú ¬Ûø¬ı˛¬ıM«√√Ú fl¡¬ı˛ÀÓ¬
Ô±Àfl¡º ¤ˆ¬±À¬ı ¤fl¡±øÒfl¡ ‡±√…·˝3√√¬ı˛ ¤fl¡øÈ¬¬ı˛ ¬Û¬ı˛ ¤fl¡øÈ¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬ õ∂¬ı±ø˝√√Ó¬ ˝√√ÀÓ¬ Ô±Àfl¡º
¤˝◊√√ ·øÓ¬ õ∂¬ı±˝√√Àfl¡ ¬ı˘± ˝√√˚˛ Cyclosisº ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛±¬ı˛ Œ˙¯∏ ˆ¬±À· ¬ıÊ«√…^¬ı… Cytopyge  ¬ı± ˜˘¡Z±À¬ı˛
Î¬◊¬ÛøàÔÓ¬ ˝√√À˚˛ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· õ∂øé¬5 ˝√√˚˛º ‡±√… ·˝3√√À¬ı˛¬ı˛ ·øÓ¬õ∂¬ı±˝√√ (Cyclosis) øÚø«√©Ü ¬ÛÀÔ ‰¬À˘º
’Ô«±» õ∂ÔÀ˜ ø¬ÛÂ√Ú ø√Àfl¡, ¬ÛÀ¬ı˛ ¸±˜ÀÚ¬ı˛ ø√Àfl¡, √flË¡À˜ ˜≈‡¸øißfl¡ÀÈ¬ ¬Û≈Ú¬ı˛±˚˛ ¬Û(±» ø√Àfl¡ ¤¬ı— Œ˙À¯∏
˜˘¡Z±À¬ı˛¬ı˛ ø√Àfl¡ ¤˝◊√√ Cyclosis-Œ˚˛¬ı˛ ·øÓ¬¬ÛÔº

3.4.5 ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛± –

‡±√… ·˝3√√À¬ı˛¬ı˛ Ê√˘ õ∂ÔÀ˜ ’•°ˆ¬±¬ı±¬Ûiß › ¬ÛÀ¬ı˛ é¬±¬ı˛Ò•ú«œ ˝√√˚˛º Congo Red ¬ı± ’Ú… Œfl¡±Ú õ∂fl¡±¬ı˛
øÚÀ«√˙fl¡ ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ¸±˝√√±À˚… ¤˝◊√√ ¬Ûø¬ı˛¬ıM«√√Ú Œ¬ı±Á¡± ˚±˚˛º Endoplasm ŒÔÀfl¡ é¬ø¬ı˛Ó¬ Î¬◊»À¸‰¬Àfl¡¬ı˛
¸±˝√√±À˚… ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛± ¸•Ûiß ˝√√˚˛º ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛±˚˛ Î¬◊»¬Ûiß ¸±˜¢∂œ Endoplasm Œ˚ õ∂À¬ı˙ fl¡À¬ı˛ Œ√À˝√√¬ı˛
·Í¬Ú fl¡±À˚«… ¬ı…ø˚˛Ó¬ ˝√√˚˛ ’Ô¬ı± ¬ÛÀ¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ê√Ú… ¸ø=Ó¬ ˝√√˚˛º

·À¬ı¯∏Ì±·±À¬ı˛ ¬Û¬ı˛œé¬±˚˛ Ê√±Ú± ˚±˚˛ Œ˚ Paramicium caudatum ¬ı…±À"√√ø¬ı˛˚˛±¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ yeast

powder, liver extract › kidney tissue ŒÔÀfl¡ ¬Û≈ø©Ü¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ¸±˜¢∂œ ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º
¬Ûé¬±z¬À¬ı˛ Paramicium aurelia -¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ ˘¬ıÌ › øfl¡Â≈√ ¬ı…±À"√√ø¬ı˛˚˛±º ’±¬ı±¬ı˛ Paraniecium

bursaria -¬ı˛ Œ√˝√√˜ÀÒ… Chlorophyll Ò±¬ı˛œ øfl¡Â≈√ ¤fl¡Àfl¡±¯∏œ ∆˙¬ı±˘ (Zoochlorella) Ô±Àfl¡º
¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ ‹ ∆˙¬ı±˘ øfl¡Â≈√ Carbohydrate Î¬◊»¬Ûiß fl¡À¬ı˛ ˚± ŒÔÀfl¡ øfl¡Â≈√ ’—˙



73

¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Endoplasm-Œ˚˛ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊q¡ õ∂ø√flË¡˚˛±˚˛ øfl¡Â≈√ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√˚˛ ˚±
¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ fl¡±ÀÊ√ ˘±À· ¤¬ı— ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œ˚ fl¡±¬ı«Ú Î¬±˝◊√√’'√±˝◊√√Î¬ õ∂ù´±¯∏ õ∂ø√flË¡˚˛±˚˛ Î¬◊»¬Ûiß fl¡À¬ı˛
Ó¬± ∆˙¬ı±À˘¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ fl¡±ÀÊ√ ˘±À·º ¤‡±ÀÚ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ › ∆˙¬ı±˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ õ∂øÓ¬
øÚˆ«¬¬ı˛˙œ˘º ¤¬ı˛”¬Û ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ õ∂øÓ¬ øÚˆ«¬¬ı˛˙œ˘Ó¬± Symbiosis Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

3.4.6 ù´±¸fl¡±˚« › Œ¬ı˛‰¬Ú fl¡±˚« – Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬± –

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'√ÀÊ√Ú ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Pellicle-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊»¬Ûiß
fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ › Œ√À˝√√¬ı˛ ¬ıÊ«√… ¬Û√±Ô« Pellicle -Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ ˚±˚˛º

Œ√À˝√√¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú-‚øÈ¬Ó¬ ¬ıÊ«√…¬Û√±Ô« ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ ¬ı± Contractile Vacuole-Œ˚˛¬ı˛ ˜±Ò…À˜
Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º Endoplasm ŒÔÀfl¡ øÚ©®±ø¯∏Ó¬ øfl¡Â≈√ Ó¬¬ı˛˘ ¬Û√±Ô« ¬ıÊ«√… ^¬ı…¸˝√√ 6-11 øÈ¬
Radiating Canal -Œ˚˛¬ı˛ ¸±˝√√À˚… Contractile Vacuole-Œ˚˛¬ı˛ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛º ‹ Vacuole-Œ˚˛¬ı˛
øˆ¬Ó¬¬ı˛ ˚ÀÔ©Ü Ó¬¬ı˛˘ ¬Û√±Ô« ¸ø=Ó¬ ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Ó¬±¬ı˛ ¸Àefl¡±‰¬Ú ‚ÀÈ¬ ¤¬ı— ‹ Ó¬¬ı˛˘ ¬Û√±Ô« Œ√À˝√√¬ı˛ Pellicle-

Œ˚˛¬ı˛ Œfl¡±ÀÚ± ¸”Ñ øÂ√^ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· õ∂øé¬5 ˝√√˚˛º 10-12 Œ¸Àfl¡`¬ ¬Û¬ı˛¬Û¬ı˛ ¤fl¡øÈ¬ Vacuole-

Œ˚˛¬ı˛ ¬Û¬ı˛ ’Ú…øÈ¬, ¤˝◊√√ˆ¬±À¬ı ¶§œ˚˛ fl¡±˚«… ¸•Ûiß fl¡¬ı˛ÀÓ¬ Ô±Àfl¡º
Contractile Vacuole ŒÔÀfl¡ ¬ıøÊ«√Ó¬ Ó¬¬ı˛˘ ¬Û√±Ô« ’ä ¸˜À˚˛¬ı˛ Ê√Ú… ¤fl¡øÈ¬ ¶§26√ø¬ıµ≈¬ı˛ Ú…±˚˛ ‘√©Ü

˝√√ÀÓ¬ ¬Û±À¬ı˛ ˚ø√ ¬Û…¬ı˛±À˜ø¸˚˛±˜ Œ˚ Ó¬¬ı˛˘ ¬Û√±ÀÔ« ’±ÀÂ√ Ó¬± fl¡±¬ı«Úfl¡Ì± ø√À˚˛ ¬ı± fl¡±ø˜«Ì fl¡Ì± ø√À˚˛ ¬ı˛±„√√±Ú
Ô±Àfl¡º

Î¬◊M√√±¬Û ¬ı±Î¬ˇÀ˘ ¬ı± fl¡˜À˘ Contractile Vacuole-Œ˚˛¬ı˛ fl¡±À˚«…¬ı˛ ·øÓ¬ ƒ≈√Ó¬Ó¬¬ı˛ ¬ı± Òœ¬ı˛Ó¬¬ı˛ ˝√√˚˛º
Pellicle ¤fl¡øÈ¬ Semi-Permeable Membrane ¬ı˛”À¬Û fl¡±Ê√ fl¡À¬ı˛º ¤¬ı˛ ˜±Ò…À˜ Ê√˘œ˚˛ ¬Û√±Ô«

Œ√˝√√ ŒÔÀfl¡ ¬ıø˝√√¶‘®Ó¬ ˝√√˚˛ ¤¬ı— ¤fl¡˝◊√√ ¬ÛÀÔ Ê√˘ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º ¤ˆ¬±À¬ı Œ√À˝√√ Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬±
√̋√̊ º̨

3.4.7 ’±‰¬¬ı˛Ì –

Î¬◊ÀM√√Ê√fl¡ øfl¡Â≈√ ŒÔÀfl¡ ”√À¬ı˛ ¸À¬ı˛ ˚±›˚˛± Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± (Negative reaction) ¤¬ı— Î¬◊ÀM√√Ê√fl¡
øfl¡Â≈√¬ı˛ ’øˆ¬˜≈À‡ ˚±›˚˛± ÒÚ±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± (Positive reaction) ¬ıÀ˘ ’øˆ¬ø˝√√Ó¬º õ∂Ô˜ Œé¬ÀS ”√À¬ı˛
Œ˚ÀÓ¬ Œ˚ÀÓ¬ Œ˙¯∏ ¬Û˚«…z¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’Ú…S ‰¬À˘ ˚±˚˛º ¸À‰¬©Ü ˝√√À˚˛ øfl¡Â≈√ fl¡¬ı˛± ¤¬ı— ˆ”¬˘ ˝√√À˘ Ó¬±
¸—À˙±ÒÚ fl¡¬ı˛± (trial and error) ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ’±‰¬¬ı˛ÀÌ¬ı˛ ∆¬ıø˙©Ü…º Î¬◊ÀM√√Ê√Ú±¬ı˛ ¬Ûø¬ı˛˜±À¬Û¬ı˛ Î¬◊¬Û¬ı˛
øÚˆ«¬¬ı˛ fl¡À¬ı˛ õ∂±Ìœ¬ı˛ ¬õ∂øÓ¬ø√flË¡˚˛±¬ı˛ ¬Ûø¬ı˛˜±¬Ûº ¤À√¬ı˛ Œ√À˝√√¬ı˛ ¸•ú≈‡ˆ¬±· ¬Û(±»ˆ¬±· ŒÔÀfl¡ ’øÒfl¡
¸—À¬ı√Ú˙œ˘º ^≈Ó¬·±˜œ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ¸•ú≈‡ˆ¬±· ¸”Ñ¬ıd≈¬ ¡Z±¬ı˛± ¶Û‘©Ü ˝√√À˘ Ó¬œ¬ıË Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛±
˝√√˚˛º øfl¡z≈¬ Œ√À˝√√¬ı˛ ¬Û(±» ’—À˙¬ı˛ Œé¬ÀS ¤¬ı˛”¬Û õ∂øÓ¬ø√flË¡˚˛± ˝√√˚˛ Ú±º

˜&Ô¬ı˛·±˜œ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œfl¡±ÀÚ± ¬ıd≈¬¡Z±¬ı˛± ¶Û‘©Ü ˝√√À˘ ‹ ¬ıd≈¬¬ı˛ Î¬◊¬Û¬ı˛ øÚÊ√ Œ√À˝√√ àÔ±¬ÛÚ fl¡À¬ı˛º
∆˙¬ı±˘ ¬ı± ’Ú… Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ ‹ˆ¬±À¬ı øàÔÓ¬ ˝√√À˘ ˆ¬é¬… Ê√œ¬ı±Ì≈ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¸˝√√Ê√˘ˆ¬… ˝√√˚˛º

24°C ˝√√˝◊√√ÀÓ¬ 28°C Î¬◊M√√±¬Û ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ¬ÛÀé¬ ¸À¬ı«±M√√˜ ¤¬ı— ‹¬ı˛”¬Û Î¬◊M√√±¬Û ¬ı± Ó¬±¬ı˛ fl¡±Â√±fl¡±øÂ√
Î¬◊M√√±À¬Û ¤˝◊√ õ∂±ÌœÀ√¬ı˛ ¤fl¡S Ê√Î¬ˇ ˝√√›˚˛±¬ı˛ õ∂¬ıÌÓ¬± Œ√‡± ˚±˚˛º ’øÒfl¡Ó¬¬ı˛ Î¬◊M√√±À¬Û Ó¬±¬ı˛± õ∂ÔÀ˜ ^≈Ó¬Ó¬¬ı˛
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·øÓ¬ ’¬ı˘•§Ú fl¡À¬ı˛ ¤¬ı— àÔ±ÚÓ¬…±· fl¡¬ı˛ÀÓ¬ ¸À‰¬©Ü ˝√√˚˛º ’Ú…Ô±˚˛ Ó¬±À√¬ı˛ ˜‘Ó≈¬… ˝√√˚˛º ¬ı¬ı˛Ù¬-Í¬±G¬±Ê√À˘
¤¬ı˛± ¬Û˘±˚˛Ú fl¡¬ı˛ÀÓ¬ õ∂À‰¬©Ü ˝√√˚˛ ¤¬ı— øÚ(˘ ˝√√À˚˛ Î≈¬¬ıÀÓ¬ ¬Û±À¬ı˛º

˜±Ò…±fl¡¯∏«ÀÌ¬ı˛ õ∂ˆ¬±À¬ı ¤À√¬ı˛ Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± Œ√‡± ˚±˚˛. ’¸—‡… ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ¤fl¡Sœˆ”¬Ó¬ ˝√√À˘
Œ√‡± ˚±˚˛ Ó¬±¬ı˛± Ó¬¬ı˛˘ ˜±Ò…À˜ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ Œˆ¬À¸ Ô±fl¡ÀÓ¬ ‰¬±˚˛ ¤¬ı— Ó¬±À√¬ı˛ Œ√À˝√√¬ı˛ ¸•ú≈‡¬ıM√√π ’—˙
Î¬◊¬ÛÀ¬ı˛ ø√Àfl¡ Ô±Àfl¡º

ø¬ı≈√…» Œ¸Ë±ÀÓ¬ ¤˝◊√√ õ∂±Ìœ negative ¬ı± Ÿ¬Ì±Rfl¡ Œ˜¬ı˛≈¬ı˛ (Cathode) ø√Àfl¡ Ò±¬ı˜±Ú ˝√√˚˛º ’øÒfl¡±—˙
¬ı˛±¸±˚˛øÚfl¡ ¬ıd≈¬ÀÓ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ õ∂øÓ¬ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ ˝√√˚˛º 0.5% ˘¬ıÌ (NaCl) Ê√À˘ Ô±fl¡À˘ Œ¸˝◊√√
Ê√À˘¬ı˛ ŒÙ¬“√±È¬±˚˛ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’±fl‘¡©Ü ˝√√˚˛ Ú±º ¬Û¬ı˛z≈¬ Ó¬±À√¬ı˛ õ∂øÓ¬ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ ˝√√˚˛º Ê√À˘ ’•°ˆ¬±¬ı
Ô±fl¡À˘ ¬Û…±¬ı˛±À˜ø¸˚˛À˜¬ı˛ õ∂øÓ¬ø√flË¡˚˛± õ∂ÔÀ˜ ÒÚ±Rfl¡ ˝√√˚˛, øfl¡z≈¬ ’•°Q Œ¬ı˙œ ˝√√À˘ Ó¬±¬ı˛± ¬ı“√±À‰¬ Ú±º

Trichocyst ˚ø√› ’±√flË¡˜Ì±Rfl¡ Œ√˝√√±e· ¬ıÀ˘ ˜ÀÚ fl¡¬ı˛± ˝√√˚˛ Ó¬¬ı≈ Œ√‡± Œ·ÀÂ√ ˙S≈ ŒÔÀfl¡ ¤˝◊√√ Œ√˝√√±e·
¬Û…±¬ı˛±À˜ø¸˚˛±˜Àfl¡ ¬ı˛é¬± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ø˜Í¬±Ê√À˘ ¤¬ı˛± Ô±Àfl¡ øfl¡z≈¬ øfl¡ˆ¬±À¬ı ¤¬ı˛± ¤fl¡àÔ±Ú ŒÔÀfl¡
’Ú…àÔ±ÀÚ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ Ó¬± øÍ¬fl¡˜Ó¬ Ê√±Ú± ˚±˚˛ Ú±º fl¡±À¬ı˛± fl¡±À¬ı˛± ˜ÀÓ¬ ¤À√¬ı˛ Cyst ˝√√˚˛ ¤¬ı— ‹ ’¬ıàÔ±˚˛
¤˝◊√√ õ∂±Ìœ ’Ú…S¬ Â√øÎ¬ˇÀ˚˛ ¬¬ÛÀÎ¬ˇº øfl¡z≈¬ ∆¬ı:±øÚfl¡·Ì ¤ ø¬ı¯∏À˚˛ ¤fl¡˜Ó¬ ÚÚº

3.4.8 õ∂Ê√ÚÚ –

’À˚ÃÚ ¬ÛXøÓ¬ – ¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ Œ√˝√√ ≈√˝◊√√ˆ¬±À· ø¬ıˆ¬q¡ ˝√√˚˛º ¤¬ı˛ Ú±˜ Binary Fissionº ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛
Macronucleus õ∂ÔÀ˜ ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı Amitosis ¬ÛXøÓ¬ÀÓ¬ ø¬ıˆ¬q¡ ˝√√˚˛º ¤ÀÓ¬ Œ√flË¡±À˜±ÀÊ√±À˜¬ı˛ Œfl¡±ÀÚ±
ˆ”¬ø˜fl¡±º øfl¡z≈¬ Micronucleus ø¬ıˆ¬±øÊ√Ó¬ ˝√√˚˛ Mitosis õ∂ø√flË¡˚˛±˚˛ ˚±ÀÓ¬ Œflv¡±À˜±Ê√À˜¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ˆ”¬ø˜fl¡±
Ô±Àfl¡º ≈√˝◊√√øÈ¬ Ú¬ı·øÍ¬Ó¬ Micronuclus Œ√À˝√√¬ı˛ ≈√˝◊√√ õ∂±Àz¬ ¸À¬ı˛ ˚±˚˛º ≈√øÈ¬ Ú”Ó¬Ú Contractile Vacuole

’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛ ¤¬ı— ¤fl¡øÈ¬ Ú”Ó¬Ú Gullet ’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ Cytoplasm ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ø¬ıˆ¬±Ê√Ú
˝√√À˘ ≈√øÈ¬ ¸˜’±fl‘¡øÓ¬¬ı˛ Ú¬ı·øÍ¬Ó¬ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Ê√ij ˝√√˚˛º Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡˝◊√√¬ı˛fl¡˜ Œfl¡±¯∏±e· Ô±Àfl¡ ¤¬ı—
¬Û”Ì«Qõ∂±ø5¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬º

¤¬ı˛”¬Û Binary Fission õ∂ø√flË¡˚˛± ¸•Ûiß ˝√√ÀÓ¬ ≈√˝◊√√ ‚KI◊± ¸˜˚˛ ˘±À· ¤¬ı— ¤˝◊√√ õ∂ø√flË¡˚˛± ¤fl¡ø√ÀÚ
1-4 ¬ı±¬ı˛ ‚È¬ÀÓ¬ ¬Û±À¬ı˛º

¤˝◊√√ ¬ÛXøÓ¬¬ı˛ Ù¬˘¶§¬ı˛”¬Û ¤fl¡øÈ¬ õ∂±Ìœ ŒÔÀfl¡ 2-16√ ’Ô¬ı± 2n ¸—‡…fl¡ õ∂±Ìœ¬ı˛ Ê√ij ˝√√ÀÓ¬ ¬Û±À¬ı˛º
¤fl¡øÈ¬˜±S õ∂±Ìœ ŒÔÀfl¡ Binary Fission õ∂ø√flË¡˚˛±˚˛ ˚Ó¬Ê√Ú Ê√ij¢∂˝√√Ì fl¡À¬ı˛ ¸¬ı±˝◊√√ ¤fl¡˝◊√√ Clone-Œ˚˛¬ı˛
’z¬·«Ó¬ ¬ı˘± ˝√√˚˛º ¬ı—˙¬ı‘øX¬ı˛ ˝√√±¬ı˛ ‡±√…¬ıd≈¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬, ¬Û±ø¬ı˛¬Û±øù´«fl¡ Î¬◊cÓ¬±, culture-Œ˚¬ı˛ ¬ı˚˛¸, Î¬◊¬ÛøàÔÓ¬
õ∂±ÌœÀ√¬ı˛ ¸—‡…±, ¬ı—˙Ò±¬ı˛± › Œ√À˝√√¬ı˛ ˙±¬ı˛œø¬ı˛fl¡ õ∂ø√flË¡˚˛±¬ı˛ ø¬ı˙√ ’¬ıàÔ±-¤˝◊√√ ¸¬ıøfl¡Â≈√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º
˚ø√ ¤fl¡˝◊√√ õ∂±Ìœ¬ı˛ ¸¬ı ¬ı—˙Ò¬ı˛ Œ¬ı«À‰¬ Ô±Àfl¡ Ó¬À¬ı Ó¬±À√¬ı˛ ¸˜À¬ıÓ¬ ‚ÚÙ¬˘ ¬Û‘øÔ¬ıœ¬ı˛ ‚ÚÙ¬À˘¬ı˛ ¸˜Ó≈¬˘…
˝√√ÀÓ¬ ¬Û±À¬ı˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ·À¬ı¯∏Ì±·±À¬ı˛ Œ√‡± ˚±˚˛ Œ˚ ¬ı—˙¬ı‘øX¬ı˛ ˝√√±¬ı˛ √flË¡À˜ fl¡˜ ˝√√ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— Nucleus

Œ˚˛¬ı˛ Œfl¡±Úõ∂fl¡±¬ı˛ ¬Û”Ú·«Í¬Ú ˝√√›˚˛± ¸y¬¬ıº
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øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬¬Û≈Ú·«Í¬Ú –

a) Conjugation – ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ≈√øÈ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ¤fl¡ÀS ¬Û±˙±¬Û±ø˙ ‚øÚá¬ˆ¬±À¬ı ŒÔÀfl¡ ’àÔ±˚˛œ
˙±¬ı˛œø¬ı˛fl¡ ¸—À˚±À· ’±¬ıX ˝√√˚˛º ¤˝◊√√ ¸—À˚±À·¬ı˛ øàÔøÓ¬fl¡±À˘ Î¬◊ˆ¬À˚˛¬ı˛ Micronucleus-Œ˚˛¬ı˛ ’—˙ø¬ıÀ˙¯∏
¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ø¬ıøÚ˜˚˛ ‚ÀÈ¬ ¤¬ı— Î¬◊ˆ¬À˚˛¬ı˛ ’±ø√ Macronucleus ø¬ıÚ©Ü ˝√√˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛±¬ı˛ ¸˜˚˛
Î¬◊ˆ¬˚˛˝◊√√ ¤fl¡ÀS ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¤˝◊√√¬ı˛”¬Û ø¬¬ıøÚ˜˚˛ õ∂ø√flË¡˚˛± øÚ•ßø˘ø‡Ó¬¬ı˛”À¬Û ‚ÀÈ¬º
[Â√ø¬ı Ú— 3.2. II Œ√‡≈Ú]º ¤˝◊√√ õ∂ø√flË¡˚˛± ¬ÛÀ¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ Â√±Î¬ˇ±Â√±øÎ¬ˇ ‚ÀÈ¬ ¤¬ı— Î¬◊ˆ¬À˚˛ Fission

¬ı± ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±ÀÓ¬ ¬ı—˙¬ı‘øX ‚ÀÈ¬º Â√±Î¬ˇ±Â√±øÎ¬ˇ ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛ ¬¬ı˘± ˝√√˚˛ Ex-conjugantº
Conjugation õ∂ø√flË¡˚˛±˚˛ øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬Ûø¬ı˛¬ıM«√√ÀÚ¬ı˛ Ù¬À˘ ¬ı—˙Ò±¬ı˛±¬ı˛ ·øÓ¬¬ı˛ Ú¬ıœfl¡¬ı˛Ì ˝√√˚˛º ¤ ø¬ı¯∏À˚˛
øÚ•ßø˘ø‡Ó¬ ø¬ıÀ˙¯∏Q  ˘é¬Úœ˚˛ –

1. Conjugation õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ìfl¡±¬ı˛œ õ∂±Ìœ¡ZÀ˚˛¬ı˛ Micronucleus-Œ˚˛¬ı˛ ø¬ıˆ¬±Ê√Ú Î¬◊2‰¬Ó¬¬ı˛
õ∂±ÌœÀ√¬ı˛ Reduction Division (Meiosis) ¤¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

2. Micronucleus Œ˚˛¬ı˛ Œ˚ ’—˙ ø¬ıøÚ˜˚˛ ˝√√˚˛ Ó¬± ¬Û≈—Ê√ÚÚ Œfl¡±¯∏ (Male gamate)-Œ˚˛¬ı˛ ¸±ÀÔ
Ó≈¬˘Úœ˚˛º

3. Micronucleus-Œ˚˛¬ı˛ Œ˚ ’—˙ ¶§àÔ±ÀÚ Ô±Àfl¡ Ó¬± ¶aœ Ê√ÚÚ Œfl¡±À¯∏¬ı˛ (Female Gamete)

¸±ÀÔ Ó≈¬˘Úœ˚˛º

4. ¬ıø˝√√¬ı˛±·Ó¬ Micronucleus ’—À˙¬ı˛ ¸±ÀÔ ¶§àÔ±ÀÚ øàÔÓ¬ Micronucleus ’—À˙¬ı˛ ø˜˘Ú
Fertilisation õ∂ø√flË¡˚˛±¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

5. ¤˝◊√√ ø˜˘ÀÚ¬ı˛ Ù¬À˘ Î¬◊æ”√Ó¬ Ú¬ı·øÍ¬Ó¬ Micronucleus, Ê√±˝◊√√À·±ÀÈ¬¬ı˛ (Zygote) ¸±ÀÔ Ó≈¬˘Úœ˚˛º

6. Macronucleus Î¬◊ˆ¬˚˛ õ∂±Ìœ¬ı˛ Œ√À˝√√¬ı˛ (Soma) ¸ø˝√√Ó¬ Ó≈¬˘Úœ˚˛º ¬Û≈¬ı˛±Ó¬Ú Macronucleus-

Œ˚˛¬ı˛ ø¬ıÚ±˙ ¬Û≈¬ı˛±Ó¬Ú Œ√À˝√√¬ı˛ (Soma) ˜‘Ó≈¬…¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

7. Ú”Ó¬Ú Ú¬ı·øÍ¬Ó¬ Macronucleus Ú”Ó¬Ú õ∂Ê√Àij¬ı˛ Œ√À˝√√¬ı˛ (Soma) ¸±ÀÔ Ó≈¬˘Úœ˚˛º

¬Û≈— › ¶aœ Œ˚±Úœø¬ıˆ¬±·

∆¬ı:±øÚfl¡ Sonneborn-Œ˚˛¬ı˛ ˜ÀÓ¬ Œ˚ ≈√˝◊√√ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Conjugation õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ì fl¡À¬ı˛
Ó¬±¬ı˛± ¬Û≈— › ¶aœ ¤˝◊√√ ≈√˝◊√√ õ∂fl¡±¬ı˛ Œ˚±Úœ¬ı˛ ’z¬·«Ó¬ ¬ıÀ˘ ˜ÀÚ ˝√√˚˛ ¤¬ı— Ó¬±¬ı˛± ˚Ô±√flË¡À˜ Mating Type

I › II Ú±À˜ ø¬ıÀ¬ıø‰¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Ex-conjugant ≈√øÈ¬Àfl¡ ’±˘±√± fl¡À¬ı˛ Œ¬ı˛À‡ Ó¬±À√¬ı˛ ¬ı—˙Ò¬ı˛À√¬ı˛
’±˘±√± fl¡À¬ı˛ Ó¬±À√¬ı˛ Clone ¬Û˚«…À¬ıé¬Ì fl¡À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚ øfl¡Â≈√ Clone Œ˚˛ ˙≈Ò≈ Mating Type

I ¤¬ı— ’¬Û¬ı˛ Clone Œ˚ ˙≈Ò≈ Mating Type II ¬Û±›˚˛± ˚±˚˛º ’±¬ı±¬ı˛ Œfl¡±ÀÚ± Clone-Œ˚˛ Type I

› Type II ¤˝◊√√ Î¬◊ˆ¬À˚˛˝◊√√ ¬Û±›˚˛± ˚±˚˛º Mating Type øfl¡ ˝√√À¬ı Ó¬± ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ±, Cytoplasm-

Œ˚˛¬ı˛ õ∂ˆ¬±¬ı ¤¬ı— Ê√œÚÓ¬ÀN¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º Œ˙À¯∏±q¡ Œé¬ÀS Œ˚ Clone-Œ˚˛ Î¬◊ˆ¬˚˛ Type Ô±Àfl¡ Ó¬±
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Aa ’Ô¬ı± AA ¤¬ı— Œ˚ ¸¬ı Clone Œ˚˛ ¤fl¡˝◊√√ õ∂fl¡±À¬ı˛¬ı˛ Type Ô±Àfl¡ Ó¬± aa ø‰¬ø˝êÓ¬ Mendelian

factor ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬º

B. Autogamy : Conjugation õ∂ø√flË¡˚˛±¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛ øfl¡z≈¬ ¤fl¡øÈ¬˜±S ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡M‘«√√fl¡
øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬Û≈Ú·«Í¬Ú õ∂ø√flË¡˚˛± Autogamy Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ õ∂ø√flË¡˚˛± Paramecium aurelia Ú±˜fl¡
species-Œ˚˛ Œ√‡± ø·À˚˛ÀÂ√º ¤˝◊√√ õ∂ø√flË¡˚˛± ¬ıøÌ«Ó¬ ¬ı˛”À¬Û ‚ÀÈ¬ – [Â√ø¬ı Ú— 3.2, III Œ√‡≈Ú]º

C. Hemixis : ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ˙≈Ò≈˜±S Macronucleus-Œ˚˛¬ı˛ ¬Ûø¬ı˛¬ıM«√√Ú ‚ÀÈ¬º Paramecium

caudatum, P, aurelia › multimicronucleatum ¤˝◊√√ øÓ¬Ú Species-Œ˚˛ ¤˝◊√√ õ∂ø√flË¡˚˛± Œ√‡± Œ·ÀÂ√º

D. Cytogamy : ¤ Œé¬ÀS Conjugation-Œ˚˛¬ı˛ ˜Ó¬˝◊√√ ≈√øÈ¬ õ∂±Ìœ¬ı˛ Cytoplasm-Œ˚˛¬ı˛ ø˜˘Ú ‚ÀÈ¬,
øfl¡z≈¬ Micronucleus ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ì fl¡À¬ı˛Ú Ú±º

3.4.9 ¬Ûø¬ı˛¬ıM«√√Ú › ¬ı—˙·øÓ¬ (Variation and Heredity) :

∆¬ı:±øÚfl¡ Jennings õ∂fl‘¡øÓ¬ ŒÔÀfl¡ ¸—¢∂˝√√ fl¡¬ı˛± ¬Û…±¬ı˛±À˜ø¸˚˛±˜À√¬ı˛ Population Œ˚˛ Ó¬±À√¬ı˛ ∆√‚«…
’Ú≈˚±˚˛œ 8 ¬ı˛fl¡˜ Race ¬ı± Ê√±øÓ¬¬ı˛ ’ød¬Q õ∂˜±Ì fl¡À¬ı˛Úº ¤À√¬ı˛ ¬ı—˙±¬ı˘œÀÓ¬ ø¬ıøˆ¬iß Variation Ô±fl¡À˘›
·Î¬ˇ ∆√‚«… ¸˜±Ú˝◊√√ Ô±Àfl¡º ∆¬ı:±øÚfl¡ De Garis ¤fl¡øÈ¬ ’øÓ¬ √œ‚« (198 µm) › ¤fl¡øÈ¬ ˝√}√√¶§ ’±fl‘¡øÓ¬¬ı˛
(73 µm) ¬Û…±¬ı˛±À˜ø¸˚˛±˜¡Z˚˛Àfl¡ Conjugation õ∂ø√flË¡˚˛±˚˛ øÚ˚≈q¡ fl¡À¬ı˛ øÚ•ßø˘ø‡Ó¬ Ù¬˘ ˘±ˆ¬ fl¡À¬ı˛Úº
Ex-conjugant-¡Z˚˛ ’±˘±√± ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ ¤¬ı— Fission õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Œ√‡± ˚±˚˛ Œ˚
¬ı‘˝√√√±fl¡±¬ı˛ õ∂±Ìœ¬ı˛ õ∂Ê√ij √flË¡˜˙– ŒÂ√±È¬ ˝√√ÀÓ¬ Ô±Àfl¡ ¤¬ı— é≈¬^±fl¡±¬ı˛ õ∂±Ìœ¬ı˛ õ∂Ê√ij √flË¡˜˙– ¬ıÎ¬ˇ ˝√√ÀÓ¬ Ô±Àfl¡º
24 ø√Ú ¬Û¬ı˛ Î¬◊ˆ¬˚˛ Œ|Ìœ¬ı˛ õ∂Ê√ij ¤fl¡˝◊√√ ∆√À‚«…¬ı˛ ˝√√À˚˛ Ô±Àfl¡º ’Ô«±» Conjugation-Œ˚˛¬ı˛ ’±À· ≈√øÈ¬
¬Û‘Ôfl¡ Race øÚÊ√ øÚÊ√ ∆√‚«… ¤fl¡˝◊√√ˆ¬±À¬ı ¬ıÊ√±˚˛ Œ¬ı˛À‡ ¬ı—˙¬ı‘øX fl¡À¬ı˛º Conugation-Œ˚˛¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛
Cytoplasm-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… õ∂fl¡È¬ ˝√√˚˛ ¤¬ı— Nucleus-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… ’ä˝◊√√ Ô±Àfl¡º ¬Û¬ı˛¬ıÓ«¬œ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛
øÚÎ¬◊øflv¡√±˚˛±¸ › ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ Î¬◊ˆ¬À˚˛¬ı˛˝◊√√ ¬õ∂ˆ¬±¬ı fl¡±Ê√ fl¡À¬ı˛, øfl¡z≈¬ Œ˙¯∏ ’¬ıøÒ ˙≈Ò≈ øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ õ∂ˆ¬±¬ı
fl¡±Ê√ fl¡À¬ı˛º

’Ú≈̇ œ˘Úœ-3

1. ¬ı…±‡…± fl¡¬ı˛≈Ú –

¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œ˚ÃÚ ¬ÛXøÓ¬ ’¬ı˘•§Ú fl¡¬ı˛À˘› ø¡Z-ø¬ıˆ¬±Ê√Ú Ú± ˝√√À˘ ¬ı—˙¬ı‘øX ¸y¬¬ı Ú˚˛º

2. ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ fl¡KC±fl¡È¬±˝◊√√˘ ˆ¬…±fl≈¡›˘ › ‡±√…ˆ¬…±fl≈¡›À˘¬ı˛ ¬Û±Ô«fl¡… øfl¡∑

3. ¬Û±Ô«fl¡… fl¡¬ı˛≈Ú –

¸±˝◊√√ÀÈ¬±À©Ü±˜ (Cytostome), Œ¬Ûø¬ı˛À©Ü±˜ (Peristome) › ¸±˝◊√√ÀÈ¬±Ù¬…±ø¬ı˛—'√ (Cytopharynx)º



77

0012
00208

⋅

⋅

3.5 õ≠±¸À˜±øÎ¬˚̨±˜ (Plasmodium) ¬ı± ˜…±À˘ø¬ı̨˚̨± Œ¬ı̨±À·¬ı̨ Ê√œ¬ı±Ì≈ [ø‰¬S Ú— 3.3)

3.5.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬Û¬ı« – ¤ø¬Ûfl¡˜Àõ≠'√± (Apicomplexa)

flv¡±¸ – Œ¶Û±À¬ı˛±ÀÊ√±ø˚˛’± (Sporozoea)

¸±¬ıflv¡±¸ – fl¡ø'√øÎ¬˚˛± (Coccidia)

’Î«¬±¬ı˛ – ◊̋√√Î¬◊fl¡ø'√Î¬± ◊̋√√Î¬± (Eucoccidida)

¸±¬ı’Î«¬±¬ı˛ – ø˝√√À˜±À¶Û±ø¬ı˛Ú± (Haemosporina)

Ù¬…±ø˜ø˘ – õ≠±¸À˜±Î¬±˝◊√√øÎ¬ (Plasmodiidae)

ŒÊ√Ú±¸ – õ≠±¸À˜±øÎ¬˚˛±˜ (Plasmodium)

ø¶Ûø¸¸ – ˆ¬± ◊̋√√̂ ¬±'√, Ù¬±˘ø¸À¬Û¬ı̨±˜, ˜…±˘±ø¬ı̨, ›Àˆ¬˘ (vivax, falciparum, malariae, ovale)

¤˝◊√√ õ∂±Ìœ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ › ˜˙±¬ı˛ Œ√À˝√√ ¬Û˚«…±˚˛√flË¡À˜ ¬ı±¸ fl¡À¬ı˛º ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¤˝◊√ õ∂±Ìœ ë˜…±À˘ø¬ı˛˚˛±í
Ú±˜fl¡ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º Î¬◊¬ÛÀ¬ı˛ ¤À√¬ı˛ ‰¬±¬ı˛øÈ¬ Species-Œ˚˛¬ı˛ Ú±˜ fl¡¬ı˛± ˝√√˘º ¤¬ı˛± ¸¬ı±˝◊√√ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
› ˜˙±¬ı˛ Œ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœº Ê√œ¬ıÚ‰¬S › ·Í¬ÀÚ ¤˝◊√√ ‰¬±¬ı˛øÈ¬ Species-Œ˚˛¬ı˛ øfl¡Â≈√ øfl¡Â≈√ ¬Û±Ô«fl¡… ’±ÀÂ√ ¤¬ı—
Œ¸˝◊√√ fl¡±¬ı˛ÀÌ ¤À√¬ı˛ ’±˘±√± Species ø˝√√¸±À¬ı ·Ì… fl¡¬ı˛± ˝√√˚˛ ¤ Â√±Î¬ˇ± ø¬ıøˆ¬iß ¬Û˙≈-¬Û±‡œÀÓ¬› ¤˝◊√√ Genus

¬Û¬ı˛Ê√œ¬ıœ¬ı˛”À¬Û ¬ı±¸ fl¡À¬ı˛º ’±˜¬ı˛± ¤‡±ÀÚ ˙≈Ò≈ ˜±Ú≈À¯∏¬ı˛ Plasmodium ¸•§À&Ò ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº õ∂ÔÀ˜
Plasmodium vivax ¬ıøÌ«Ó¬ ˝√√À¬ıº ¬ÛÀ¬ı˛ ’¬Û¬ı˛ øÓ¬ÚøÈ¬ ø¶Ûø¸¸ ¸•§À&Ò ¸—øé¬5 Ó≈¬˘Ú±˜”˘fl¡ ø¬ı¬ı¬ı˛Ì
Œ√›˚˛± ˝√√À¬ıº

3.5.2 õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ (Plasmodium vivax)

¬Û‘øÔ¬ıœ¬ı˛ ¬ı˝≈√√À√À˙˝◊√√ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ’ød¬Q ’±ÀÂ√º ¤À√¬ı˛ ¬ı±¸àÔ±Ú ˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡ › ˜±Ú≈À¯∏¬ı˛
˚fl‘¡ÀÓ¬ ¤¬ı— ø¬ıøˆ¬iß Anopheles ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ › ˘±˘±¢∂ø&ÔÀÓ¬º ˜±Ú≈¯∏ › ˜˙± ¤˝◊√√ ≈√˝◊√√ ’±|˚˛√±Ó¬±¬ı˛
˙¬ı˛œÀ¬ı˛¬ı˛ ’ˆ¬…z¬¬ı˛ ¬ı…Ó¬œÓ¬ ’Ú…S Œfl¡±Ô±› ¤À√¬ı˛ ¬Û±›˚˛± ˚±˚˛ Ú±º

3.5.2.1 Ê√œ¬ıÚ‰¬√flË¡ › ·Í¬Ú –

¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ’±ø¬ı©®±¬ı˛ õ∂ÔÀ˜ ˝√√À˚˛øÂ√˘ ˜±Ú≈À¯∏¬ı˛ ¬ı˛À√q¡¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ’ˆ¬…z¬À¬ı˛ ¤¬ı—
¤À√¬ı˛ øÚ•ßø˘ø‡Ó¬¬ı˛”¬Û ø¬ıøˆ¬iß ¬Û˚«…±˚˛ ¤˝◊√√ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ¬Û±›˚˛± ˚±˚˛ –

3.5.2.2 ’±—øÈ¬ √˙± (Ring stage) –

Plasmodium-Œ˚˛¬ı˛ ¤˝◊√√ √˙± ˜±Ú≈À¯∏¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±—øÈ¬¬ı˛ ˜Ó¬ ’±fl‘¡øÓ¬ÀÓ¬ Œ√‡± ˚±˚˛º ¤˝◊√√
√˙± ˛̊ Chromatin ’Ô«±» øÚÎ¬◊øflv¡˚˛±¸ ’±—øÈ¬¬ı˛ ¬Û±ÔÀ¬ı˛¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛ ¤¬ı— Cytoplasm ’±—øÈ¬¬ı˛ ¬ı‘M√√±fl¡±¬ı˛
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Œ√À˝√√¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º ’±—øÈ¬¬ı˛ ˜Ò…¬ıM√√π ˙”Ú… ’—˙ Œ√À˝√√¬ı˛ ˜±ÀÁ¡ ’¬ıøàÔÓ¬ Œ√˝√√·˝3√√¬ı˛ ¬ı± Vacuoleº
’±√flË¡±z¬ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ·±À˚˛ Schuffner’s dot-Ú±˜fl¡ ’¸—‡… ¸”Ñø¬ıµ≈¬ı˛ ’±ø¬ıˆ«¬±¬ı ˝√√˚˛º ¤˝◊√√ ¸fl¡˘
¸”Ñ ø¬ıµ≈ ’±|˚˛√±Ó¬± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ¬Û¬ı˛¬ıM√√π ’Ú…±Ú… √˙±ÀÓ¬› Ô±Àfl¡º

3.5.2.3 ¬Ûø¬ı˛ÌÓ¬ √˙± (Trophozoite stage) –

’±—øÈ¬ √˙± ¬ıÎ¬ˇ ˝√À˚˛ ¬Ûø¬ı˛ÌÓ¬ √˙± ¬ı± Trophozoite √˙±˚˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º ¤˝◊√√ √˙±˚˛ Œ√˝√√·˝3√√¬ı˛
¬ı± Vacuole √flË¡À˜ ø¬ı˘œÚõ∂±5 ˝√√˚˛º ¤¬ı˛± ˜&Ô¬ı˛ˆ¬±À¬ı Amoeboid ·øÓ¬ÀÓ¬ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¡À¬ı˛ ¤¬ı— ¤¬ı˛±
é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÚ ’±˝√√±˚«…¬ı˛”À¬Û ¢∂˝√√Ì fl¡À¬ı˛º ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ’À˚±·… ¬ıÊ«√…
¬ıd≈¬ Haemozoin Pigment Ú±À˜ fl¡±À˘± ¬ı± ·±Î¬ˇ ¬ı±√±˜œ ¬ı˛—-À˚˛¬ı˛ é≈¬ƒ√ é≈¬^ ø¬ıµ≈¬ı˛ ˜Ó¬ Trophozoite

Œ˚˛¬ı˛ Cytoplasm-Œ˚˛ Ê√˜± ˝√√˚˛º

3.5.2.4 ø¬ıˆ¬±Ê√Ú √˙± (Schizont stage) –

’±˝√√±¬ı˛ ¸•Û”Ì« ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ ¬Ûø¬ı˛ÌÓ¬ √˙± ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¡Z±¬ı˛± ¬ı—˙¬ı‘øX fl¡À¬ı˛º
Chromating Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ Nucleus √flË¡˜±i§À˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ 12 ŒÔÀfl¡ 24øÈ¬ nucleus Î¬◊»¬Ûiß fl¡À¬ı˛º
õ∂øÓ¬øÈ¬ Nucleus Œfl¡ ø‚À¬ı˛ ø¬ıˆ¬±øÊ√Ó¬ Cytoplasm ’Ú≈¬ı˛”¬Û ¸—‡…±¬ı˛ Ú”Ó¬Ú õ∂Ê√ij ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ Ú”Ó¬Ú
õ∂Ê√Àij¬ı˛ Ú±˜ Merozoiteº Î¬◊¬Û^≈Ó¬ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÙ¬ÀÈ¬ ˚±˚˛ ¤¬ı— Merozoite ¸fl¡À˘ ¬ı˛q¡õ∂¬ı±À˝√√
õ∂À¬ı˙ fl¡À¬ı˛º Haemozoin √±Ú±¸fl¡˘ ’±| ˛̊̋ √√œÚ ’¬ıàÔ± ˛̊ Phagocyte ¤¬ı— Lymphoid-macrophasge

system-Œ˚˛ ·‘˝√√œÓ¬ ˝√√˚˛º Merozoite ¸fl¡À˘ Ú”Ó¬Ú Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ õ∂À¬ı˙ fl¡±À¬ı˛ ¤fl¡˝◊√√ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛
¬Û≈Ú¬ı˛±¬ı‘øM√√ fl¡À¬ı˛º ¤˝◊√√ ‰¬√flË¡ 48 ‚KI◊±˚˛ ¸•Ûiß ˝√√˚˛ ¤¬ı— ‹ 48 ‚KI◊± ¬Û¬ı˛¬Û¬ı˛ ;¬ı˛ ¬˝√√˚˛º Merozoite-Œ˚˛¬ı˛
Î¬◊æ√¬ı ˝√√˚˛ ¤fl¡õ∂fl¡±¬ı˛ Multiple Fission-Œ˚˛¬ı˛ ¸±˝√√±À˚… ˚± Schizogony Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

3.5.2.5 õ∂±flƒ¡ Œ˚ÃÚÀfl¡±¯∏ (Gametocyte stage) –

¬ı˛À√q¡¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ø¬ıˆ¬±Ê√Ú√˙±¬ı˛ ¬Ûø¬ı˛¬ıÀM«√√ Œ˚ÃÚ õ∂ø√flË¡˚˛±¬ı˛ Ê√Ú… ·…±À˜ÀÈ¬±¸±˝◊√√È¬ √˙± ¬ı± õ∂±flƒ¡-
Œ˚ÃÚÀfl¡±¯∏ √˙±¬ı˛ ’±ø¬ı«ˆ¬±¬ı øÚø«√©Ü ¸˜À˚˛ ‚ÀÈ¬º ¤˝◊√√ √˙± ¶aœ (Macrogametocyte ¬ı± Female

Gametocyte) › ¬Û≈— (Microgametocyte ¬ı± Male Gametocyte) ¤˝◊√√ Î¬◊ˆ¬˚˛¬ı˛fl¡˜ ˝√√˚˛º
¤˝◊√√ Î¬◊ˆ¬˚˛ø¬ıÒ õ∂±flƒ¡-Œ˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¶aœÀ˚ÃÚ Œfl¡±¯∏ (Macrogamete ¬ı± Female Gamete) ¤¬ı—

¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ (Mcrogamete ¬ı± Male Gamete) ¤fl¡˜±S ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√Ê√Ú…
Î¬◊ˆ¬˚˛ø¬ıÒ õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ ¬ı˛q¡¬ı±ø˝√√Ó¬ ˝√√À˚˛ ˜˙±¬ı˛ √—˙ÀÚ¬ı˛ õ∂Ó¬œé¬±˚˛ Ô±Àfl¡º Î¬◊¬Û˚≈q¡ ˜˙± (Anopheles)

√—˙Ú Ú± fl¡¬ı˛À˘ õ∂±flƒ¡À˚ÃÚÀfl¡±¯∏·Ì ¬ı˛q¡À¸Ë±Ó¬ ŒÔÀfl¡ √flË¡À˜ ø¬ı˘≈5 ˝√√˚˛º

¶aœ õ∂±fl¡-Œ˚ÃÚÀfl¡±À¯∏¬ı˛ ¬ıÌ«Ú± –

¤˝◊√√ Œfl¡±À¯∏¬ı˛ Cytoplasm øÙ¬fl¡± Úœ˘ ¬ı˛—-¤¬ı˛ ¤¬ı— Nucleus(Chromatin) ˘±˘ ¬ı˛—À˚˛¬ı˛ ˝√√˚˛º
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Chromatin Œ√À˝√√¬ı˛ Œfl¡Àf ’¬ıøàÔÓ¬ Ú± ˝√√À˚˛ ¤fl¡ ¬Û±À˙ Ô±Àfl¡º Haemozoin pigment Ô±Àfl¡º

¬Û≈— õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ ¬ıÌ«Ú± –

¤¬ı˛ Cytoplasm ’ÀÚfl¡ fl¡˜ ¤¬ı— Cytoplasm-Œ˚˛ Úœ˘ ¬ı˛—À˚˛¬ı˛ ’ˆ¬±¬ı Ô±Àfl¡º Nucleus

(Chromatin) ’ÀÚfl¡È¬± Ê√±˚˛·±˚˛ Â√Î¬ˇ±Ú Ô±Àfl¡ › ˘±˘ ¬ı˛—-¤¬ı˛ ˝√√˚˛º Haemozoin Pigment Ô±Àfl¡º

3.5.2.6 Œ˚ÃÚ Œfl¡±¯∏ (Gamete Stages) –
¶aœ Œ˚ÃÚ Œfl¡±¯∏ – ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ ’ˆ¬…z¬À¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡ øÚ·«Ó¬ ˝√√À˚˛ ¤fl¡øÈ¬

Macrogametocyte [¶aœ õ∂±flƒ¡-Œ˚ÃÚÀfl¡±¯∏] ¤fl¡øÈ¬ ˜±S Macrogamte ¬ı± ¶aœ Œ˚ÃÚ Œfl¡±¯∏ (Ovum

¬ı± Egg) Î¬◊»¬Ûiß fl¡À¬ı˛º Nucleus ¬ı± Chromatin ¤¬ı— Haemozoin Pigment Ô±Àfl¡º

¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ – Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡ øÚ·«Ó¬ ˝√√À˚˛ ¤fl¡øÈ¬ Microgametocyte 8øÈ¬
Microgamete ¬ı± Male Gamete (Spermatozoa ¬ı± ˙≈√flË¡fl¡œÈ¬] Î¬◊»¬Ûiß fl¡À¬ı˛º ¤˝◊√√ ¬Û≈— Œ˚ÃÚ Œfl¡±¯∏
·Ì Flagellum-Œ˚˛¬ı˛ ˜Ó¬ √œ‚« › ¸”S±fl¡±¬ı˛ Œ√˝√√Ò±¬ı˛œ ¤¬ı— øÚÎ¬◊ø'√˚˛±¸ ¸•Ûiß ˝√√À˚˛ Ô±Àfl¡º ¤¬ı˛±
Microgametocyte ¬ı± õ∂±fl¡ ¬Û≈—À˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¸ÀÊ√±À¬ı˛ øÚ·«Ó¬ ˝√√˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛± ¤fl¡ õ∂fl¡±¬ı˛ Multiple

Fission ˚± Gamogony Ú±À˜ ’øˆ¬ø˝√√Ó¬º

3.5.2.7 · «̂¬±Ò±Ú ¬ı± (Fertilisation) –
¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ ¶aœ Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ øˆ¬Ó¬¬ı˛ õ∂ø¬ı©Ü ˝√√˚˛ ¤¬ı— Î¬◊ˆ¬À˚˛¬ı˛ øÚÎ¬◊ø'√˚˛±¸ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ

ø˜ø˘Ó¬ ˝√√À˚˛ ·ˆ«¬±Ò±Ú (Fertilisation) øÚø(Ó¬ fl¡À¬ı˛ ¤¬ı— Zygote Î¬◊»¬Ûiß ˝√√˚˛º

3.5.2.8 Zygote stage ¬ı± Ookinete stage –

˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ øˆ¬Ó¬¬ı˛ Œ˚ Zygote Î¬◊»¬Ûiß ˝√√˚˛, Ó¬±¬ı˛ Ú±˜ Ookinete, ’Ô«±» an ovum that

moves [¸‰¬˘ øÎ¬•§Àfl¡±¯∏] ¤˝◊√√ ¸‰¬˘ øÎ¬•§Àfl¡±À¯∏¬ı˛ Œ√˝√√ ˘•§±ÀÈ¬º øÚÎ¬◊øflv¡˚˛±¸ ’±ÀÂ√ ¤fl¡øÈ¬º Cytoplasm

¬Ûø¬ı˛¶®±¬ı˛, ˚ø√› Haemozoin Pigment Ô±Àfl¡º ¤Â√±Î¬ˇ± Crystalloid Ú±˜fl¡ ’øÓ¬ ¸”Ñ ¬ıd≈¬
Cytoplasm-Œ˚˛¬ı˛ ¤fl¡ Ê√±˚˛·±˚˛ Ê√ÀÎ¬ˇ± ˝√√À˚˛ Ô±Àfl¡º Crystalloid Œ√‡± ¸y¬¬ı Electron Microscope-

Œ˚˛¬ı˛ ¸±˝√√±À˚…º
Ookinete ’¢∂¸¬ı˛ ˝√√˚˛ › ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ Œ√›˚˛±˘ Œˆ¬√ fl¡À¬ı˛ ˜˙±¬ı˛ Haemocoel ¬ı± Œ√˝√√·˝3√√À¬ı˛

õ∂À¬ı˙ fl¡À¬ı˛ ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ Î¬◊¬Û¬ı˛ Oocyst Ú±˜fl¡ ¬Û¬ı˛¬ıM√√π √˙±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3.5.2.9 Î¬◊›ø¸©Ü (Ocyst) √˙± –

õ∂±Ôø˜fl¡ ’¬ıàÔ±˚˛ Oocyst-Œ˚˛¬ı˛ ¤fl¡øÈ¬˜±S Nucleus, ’Ô«±» Zygote nucleus, ¬ÛÀ¬ı˛ ¤˝◊√√
Nucleus ø¬ıˆ¬q¡ ˝√√˚˛ Meiosis ¬ÛXøÓ¬ÀÓ¬º ¬ÛÀ¬ı˛ ¬Û≈Ú– ¬Û≈Ú– Mitosis õ∂ø√flË¡˚˛±˚˛ Oocyst ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸
ø¬ıø˙©Ü ˝√√˚˛º ¤‡±ÀÚ ˘é¬Ìœ˚˛ ¤˝◊√√ Œ˚ Plasmodium-Œ˚˛¬ı˛ Ê√œ¬ıÚ‰¬ÀS ¤fl¡˜±S Zygote √˙± Diploid,
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’Ô«±» Chromosome set ø¡Z·≈Ì (double)º Ê√œ¬ıÚ‰¬ÀS¬ı˛ ’Ú… ¸¬ı √˙± Haploid, ’Ô«±» Chro-

mosome set ¤fl¡˝◊√√ ˜±S (single)º

3.5.2.10 Œ¶Û±À¬ı˛±Ê√À˚˛È¬ (Sporozoite) √˙± –

¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸ø¬ıø˙©Ü Oocyst-Œ ˛̊ Cytoplasm-Œ˚˛¬ı˛ ¬ı˝≈√√ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬º ¬õ∂øÓ¬øÈ¬ øÚÎ¬◊øflv¡˚˛±¸ ’±˘±√±
’±˘±√± Cytoplasm-Œ˚˛¬ı˛ ’—˙ øÚÀ˚˛ ¤fl¡ ¤fl¡øÈ¬ ¬Û‘Ôfl¡ Sporozoite-Œ˚˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘
Sporozoite ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛¬ı±¬ı˛ Ê√Ú… øÚø«√©Üº

Sporozoite-Œ˚˛¬ı˛ ·Í¬Ú ¸•Û”Ì« ˝√√À˘ Oocyst-Œ˚˛¬ı˛ ¬ıø˝√√¬ı˛±¬ı¬ı˛Ì Œˆ¬Àe· ¬ÛÀÎ¬ˇ › Sporozoite ·Ú
˜˙±¬ı˛ Œ√˝√√ ·˝3√√¬ı˛ (haemocoel)º ŒÔÀfl¡ Œ˙¯∏ ¬Û˚«z¬ ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ ’±|˚˛ ŒÚ˚˛º Sporozoite-

Œ˚˛¬ı˛ Î¬◊æ√¬ı ¤fl¡õ∂fl¡±¬ı˛ Multiple Fission ˚± Sporogony Ú±À˜ ’øˆ¬ø˝√√Ó¬º
¤˝◊√√ ˜˙± ˜±Ú≈¯∏Àfl¡ fl¡±˜Î¬ˇ±À˘ ˘±˘±¬ı˛ ¸±ÀÔ Sporozoite ˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡À¸Ë±ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛º

3.5.2.11 ˚fl‘¡»øÚ¬ı±¸œ õ≠±¸À˜±øÎ¬˚˛±˜ –

¬ı˛q¡ Œ¸Ë±ÀÓ¬¬ı˛ ¸±ÀÔ ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Sporozoite ˚fl‘¡ÀÓ¬¬ı˛ Parenchyma Œfl¡±À¯∏ ’±|˚˛
ŒÚ˚˛º ‹ Œfl¡±À¯∏¬ı˛ ’±|À˚˛ ŒÔÀfl¡ Sporozoite Œ·±˘±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ Trophozoite √˙±˚˛ ¬Ûø¬ı˛ÌÓ¬
˝√√˚˛º ¤˝◊√√ Trophozoite √flË¡À˜ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ Pre-erythrocytic Schizont √˙± õ∂±5 ˝√√˚˛º ¤˝◊√√
Schizont ¬ÛÀ¬ı˛ Merozoite Î¬◊»¬Ûiß fl¡¬ı˛À˘ Î¬◊q¡ Merozoite ¬ı˛q¡õ∂¬ı±À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
’±|˚˛ øÚÀ˚˛ Ê√œ¬ıÚ‰¬ÀS¬ı˛ ¬Û”Ì«Ó¬± ’±ÀÚº

’ÀÚfl¡ ∆¬ı:±øÚÀfl¡¬ı˛ ˜ÀÓ¬ Sporozoite-Œ√¬ı˛ Population-Œ˚˛ ≈√˝◊√√ õ∂fl¡±¬ı˛ õ∂Ê√ij Ô±Àfl¡
Tachysporozoite › Bradysporozoiteº Œ˙À¯∏±q¡·Ì ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Œ¬ı˙ øfl¡Â≈√ø√Ú ¸≈5 ’¬ıàÔ±˚˛
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¬ÛÀ¬ı˛ Ó¬±¬ı˛± Ê√±¢∂Ó¬ ˝√√À˚˛ ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ ‘Relapse’ ¸‘ø©Ü fl¡À¬ı˛º ¤¬ı˛”¬Û ¸≈5 ’¬ıàÔ±
õ∂±5 õ≠±¸À˜±øÎ¬˚˛±˜Àfl¡ Hypnozoite √˙± ¬ı˘± ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ¬Û”À¬ı« ¸—√flË¡±ø˜Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ Œfl¡Î¬◊
Œfl¡Î¬◊ Œ¬ı“√À‰¬ ŒÔÀfl¡ ¬ÛÀ¬ı˛ Œ¬ı˛±· ¸‘ø©Ü fl¡¬ı˛À˘ Ó¬±Àfl¡ Œ¬ı˛±À·¬ı˛ ‘Recrudescene’ ¬ı˘± ˝√√˚˛º (Loban ¤¬ı—
Polozok, 1985 Œ√‡≈Ú]º

3.5.3 ˜˙fl¡ √—˙Ú ¬ı…øÓ¬À¬ı˛Àfl¡ õ≠±¸À˜±øÎ¬˚˛±˜ ¸—√flË¡˜Ì ’Ú… Î¬◊¬Û±À˚˛› ˝√√›˚˛± ¸y¬¬ıº ˚Ô± –

1. õ≠±À¸KI◊±¬ı˛ ˜±Ò…À˜ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ˜±Ó‘¬·ˆ«¬àÔ ø˙˙≈À√À˝√√ õ∂À¬ı˙ fl¡¬ı˛± ’¸y¬¬ı Ú˚˛º
2. ’¸≈àÔÓ¬±¬ı˛ fl¡±¬ı˛ÀÌ Œ√À˝√√ ’¬ÛÀ¬ı˛¬ı˛ ¬ı˛q¡ ¢∂˝√√Ì fl¡¬ı˛À˘ ‹ ¸Àe· õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ õ∂À¬ı˙ ¸y¬¬ıº
3. ˚±¬ı˛± ŒÚ˙± fl¡À¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ Œ√À˝√√ injection-Œ˚˛¬ı˛ syringe ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ó¬±¬ı˛± Plasmodium

¡Z±¬ı˛± ’±√flË¡±z¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º
4. Neurosyphilis › ’Ú…±Ú… Œ¬ı˛±À·, ø‰¬øfl¡»¸±¬ı˛ fl¡±¬ı˛ÀÌ Œ√À˝√√ Plasmodium-Œ˚˛¬ı˛ ¸=±¬ı˛ fl¡¬ı˛±¬ı˛

õ∂Ô± ¤fl¡ ¸˜˚˛ ˚ÀÔ©Ü õ∂‰¬ø˘Ó¬ øÂ√˘º
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3.5.4 ˜±Ú≈À¯∏¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’¬ıøàÔÓ¬ ‰¬±¬ı˛ ¬ı˛fl¡˜ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ Ó≈¬˘Ú±˜”˘fl¡ ø¬ı¬ı¬ı˛Ì

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¸˜ ˛̊
¸œ˜±

ø˝√√˜Ê√À˚˛Ú fl¡Ì±¬ı˛
ø¬ı¬ı¬ı˛Ì

’±√flË¡±z¬ Œ˘±ø˝√√Ó¬
fl¡Ì± ˛̊ ¬Ûø¬ı˛¬ıM«√√Ú

Œ˘±ø˝√√Ó¬ fl¡Ì±˚˛
’±—øÈ¬ √˙±

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
√ √ √ ∏CÀÙ¬±Ê√À˚˛È¬ ¬ı±
¬Ûø¬ı˛ÌÓ¬ √˙±

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
Schizont √˙±

¬ı˛Àq¡ Œ˜À ˛̊±Ê√À ˛̊È¬
√̇ ±
õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏

48 ‚KI◊±

·±Ï¬ ˇ ¬ı±√±˜œ ¬ı±
˝√√ø¬ı˛̂ ±ˆ¬ ¬ıÀÌ«¬ı˛ ”̧Ñ
√±Ú± ’Ô¬ı± ¸”Ñ
√G¬

Œ˘±ø˝√√Ó¬ fl¡Ì± øfl¡Â≈√È¬±
¶£¬œÓ¬º ø¬ÛÀfl¡ ˘±˘
¬ı˛—À ˛̊¬ı˛ Schuffner

ø¬ıµ≈ ¸˜ø•§Ó¬º

’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬
fl¡øÌfl¡±¬ı˛  1/2 ˝√√˝◊√√ÀÓ¬
1/3 ¬ı…±¸ ¬Ûø¬ı˛ø˜Ó¬
àÔ±Ú ’øÒfl¡± ¬ı ˛
fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

’±fl‘¡øÓ¬ amocboid

’Ô«±» ’øÚøV«©Üº
·˝3√ √¬ı˛ (vacuole)

Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡±
ŒÔÀfl¡ ¬ı‘˝√√» ˝√√ÀÓ¬
¬Û±À¬ı˛º Œ·±˘ ’Ô¬ı±
’¸˜ ’±fl‘¡øÓ¬º
¸—‡…± ˛̊ 12-24 øÈ¬,
·ÀÎ¬ˇ 16 øÈ¬
Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡±
ŒÔÀfl¡ ’±fl¡±À¬ı ˛
¬ı‘˝√ √»º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

48 ‚KI◊±

·±Ï¬ˇ ¬ı±√±˜œ ¬ı± ˝√√ø¬ı˛̂ ±ˆ¬
¬ıÌ«º Œ˜±È¬± √±Ú± øfl¡Â≈√È¬±
fl¡˜ ¸”Ñ

Œ˘±ø˝√ √Ó¬ fl¡Ì± ’ä
¶£¬œÓ¬º ’±fl ‘ ¡ øÓ¬
øÎ¬•§±fl‘øÓ¬ ¬ı± øfl¡ø=»
ø¬ıfl‘¡Ó¬ ’Ô¬ı± ’±—ø˙fl¡
ˆ¬±À¬ı Á¡±˘¬ı˛ ¸˜øi§Ó¬º
James ø¬ıµ≈ ¸˜øi§Ó¬º

’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬
fl¡øÌfl¡±¬ı˛ ¬ı…±À¸¬ı˛ õ∂±˚˛
’ÀÒ«fl¡ ¬Ûø¬ı˛ø˜Ó¬ àÔ±Ú
’øÒfl¡±¬ı˛ fl¡À¬ı˛º

Amoeboid ’±fl‘¡øÓ¬ Ú±
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡
ŒÂ√±È¬ ¤¬ı— ¬Û≈©Ûd¬¬ıfl¡
¸‘√̇

8 ŒÔÀfl¡ 12 øÈ¬

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ¸˜±Ú
’±fl‘¡øÓ¬º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

õ∂± ˛̊ 48 ‚KI◊±

¬ı˛— ’¬Û¬ı˛±¬Û¬ı˛ spe-

cies ’À¬Ûé¬± Œ¬ı˙œ
fl¡±À˘±º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ’ä
é≈¬^±fl ‘ ¡ øÓ¬ ¤¬ı—
Maurer’s dot Ú±˜fl¡

”̧Ñ ø¬ıµ≈ ¸˜øi§Ó¬º

’±—øÈ¬ √˙± é≈¬^±fl¡±¬ı˛º
Œ˘±ø˝ √ √Ó¬ fl¡øÌfl¡± ¬ı ˛
¬ı…±À¸¬ı˛ õ∂±˚˛ 1/6 àÔ±Ú
’øÒfl¡±¬ı˛ fl¡À¬ı˛º ’±—øÈ¬
√˙±˚˛ ≈√˝◊√√øÈ¬ Œ√flË¡±À˜øÈ¬Ú
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
’±fl‘¡øÓ¬ øfl¡ø=» ¬ı‘˝√√»
¤¬ı— amoeboid ˝√√ÀÓ¬
¬Û±À¬ı˛º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ 2/3

¬Û˚«z¬ Œ√À˝√√¬ı˛ ø¬ıd¬±¬ı˛º

8-24 ’Ô¬ı± ’±À¬ı˛±
Œ¬ı˙œ
’X«‰¬f±fl‘¡øÓ¬º

72 ‚KI◊±

¬ı˛— fl¡±À˘± øfl¡z≈¬ ÷¯∏» ˘±˘
(sepia)

Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡± ’ä
¸efl≈¡ø‰¬Ó¬ ¤¬ı— Zeiman’s

dot Ú±˜fl¡ ¸”Ñ ø¬ıµ≈
Œ√‡± ˚±˛˚˛º

’±—øÈ¬  √˙± Œ˘±ø˝ √ √Ó¬
fl¡øÌfl¡±¬ı˛ ¬ı…±À¸¬ı˛ 1/2 √̋√̋ ◊√√ÀÓ¬
1/3 ¬ ¬Ûø ¬ı ˛ ø˜Ó¬ àÔ±Ú
’øÒfl¡±¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

Œ·±˘±fl‘¡øÓ¬ amoeboid

’Ô¬ı± band ’±fl‘¡øÓ¬º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ õ∂±˚˛
¸¬ıÈ¬±˝ ◊ √ √  ’øÒfl‘ ¡Ó¬º
¬Û≈©Ûd¬¬ıfl¡ ¸‘√˙ ˝√√ÀÓ¬
¬Û±À¬ı˛º
6-12 ’Ô¬ı± ·ÀÎ¬ˇ 8øÈ¬

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ¸˜±Ú
’±fl‘ ¡ øÓ¬º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

ˆ¬± ◊̋√√̂ ¬±'√ ›ˆ¬±À˘ Ù¬…±˘ø¸À¬Û¬ı˛±˜ ˜…±À˘ø¬ı˛
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’Ú≈̇ œ˘Úœ-4

1. ˙”Ú…àÔ±Ú ¬Û”Ì« fl¡¬ı˛≈Ú –
˜˙±¬ı˛ ˘±˘±¢∂ø&Ô ŒÔÀfl¡ ññññ √˙± ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º

2. ¬Û±Ô«fl¡… øÚÀ«√˙ fl¡¬ı˛≈Ú –
Œ¶Û±À¬ı˛±Ê√À˚˛È¬ - Œ˜¬ı˛Ê√À˚˛È¬
(Sporozoite) (Merozoite)

¸±˝◊√√ÀÊ√±·øÚ - Œ¶Û±À¬ı˛±·øÚ
(Schizogony) (Sporogony)

3. õ≠±¸À˜±øÎ¬˚˛±˜ Œ˚ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ Ó¬±ÀÓ¬ fl¡Ó¬ ‚KI◊± ¬Û¬ı˛¬Û¬ı˛ ;¬ı˛ ˝√√˚˛∑

3.6 ¸±¬ı˛±—˙

Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’ÀÚfl¡ø√Ú ŒÔÀfl¡ ¤fl¡øÈ¬˜±S ¬Û¬ı« ¬ıÀ˘ ·Ì… øÂ√˘º ˝≈√√˝◊√√È¬…fl¡±¬ı˛ 1977 ¸±À˘
Œ¬Û±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œõ∂±øÈ¬©Ü± (Protista) ¬ÛÀ¬ı«¬ı˛ ’z¬·«Ó¬ fl¡À¬ı˛Úº Œ˘øˆ¬Ú › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì 1980 ¸±À˘
Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ õ∂d¬±¬ı fl¡À¬ı˛Úº ¤˝◊√√ Ú”Ó¬Ú õ∂d¬±À¬ı Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ 7øÈ¬ ¬Û‘Ôfl¡ ¬ÛÀ¬ı« ˆ¬±· fl¡¬ı˛± ˝√√˚˛º
¤˝◊√√ õ∂øÓ¬øÈ¬ ¬Û¬ı« ’±¬ı±¬ı˛ Œfl¡±ÀÚ± Œfl¡±ÀÚ± Œé¬ÀS Î¬◊¬Û¬ÛÀ¬ı« ø¬ıˆ¬q¡º Î¬◊¬Û¬Û¬ı« ’±¬ı±¬ı˛ ¸≈¬Û±¬ı˛ flv¡±¸, flv¡±¸ ›
¸±¬ıflv¡±À¸ ˆ¬±· fl¡¬ı˛± ˝√√˚˛º

Ó¬À¬ı ’±¬ÛÚ±¬ı˛± ˜ÀÚ ¬ı˛±‡À¬ıÚ Œ˚ ’±˜±À√¬ı˛ øÚø«√©Ü ø˙é¬±√flË¡À˜ ˜±S ¬Û¬ı« (phylum) ¬Û˚«…z¬ Ê√±Ú±
’±¬ı˙…fl¡º

’…±ø˜¬ı± ¤fl¡øÈ¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±Ú ˚±¬ı˛ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¸¬ı«¶§À√˝√√ é¬Ì¬Û√ Ú±À˜ ’àÔ±˚˛œ Œ√˝√√±Àe·¬ı˛
¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‡±›˚˛±¬ı˛ fl¡±Ê√› ¸•Ûiß ˝√√˚˛º ù´±¸fl¡±˚« › Œ¬ı˛‰¬Úfl¡±˚« Œ√À˝√√¬ı˛
¬ıø˝√√¬ı˛±¬ı¬ı˛Ì õ≠±Ê˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ¸•Ûiß ˝√√˚˛º ¬ı—˙¬ı‘øX ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¸•Ûiß ˝√√˚˛º

¬Û…±¬ı˛±À˜ø¸˚˛±˜ Ú±˜fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œé¬ÀS ¤fl¡øÈ¬ ¬ıÎ¬ˇ › ¤fl¡øÈ¬ ŒÂ√±È¬ øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º ‰¬˘±ÀÙ¬¬ı˛±¬ı˛
fl¡±ÀÊ√ ø¸ø˘˚˛± Ú±˜fl¡ Œ√˝√√±Àe·¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œ√À˝√√¬ı˛ ø¡Z-ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ˝√√˚˛º
Œ˚ÃÚ õ∂fl¡±À¬ı˛ ¬ı—˙¬ı‘øX¬ı˛ ˝◊√√øe·Ó¬ fl¡ÚÊ≈√À·˙Ú › ’ÀÈ¬±·±ø˜ ¬ÛXøÓ¬ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º

õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ Ú±˜fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¬Û¬ı˛Ê√œ¬ıœº ¤À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ ¤fl¡±—˙ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
› ’¬Û¬ı˛ ’—˙ ˜˙±¬ı˛ Œ√À˝√√ ’øÓ¬¬ı±ø˝√√Ó¬ ˝√√˚˛º ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±· ¸‘ø©Ü fl¡À¬ı˛º
˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±·œ¬ı˛ ¬ı˛Àq¡ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ¬ı˛ ø¬ıøˆ¬iß √˙± Œ√‡± ˚±˚˛º ¤À√¬ı˛ øˆ¬Ó¬¬ı˛ ¬õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ √˙±
˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ Œ˚ÃÚÀfl¡±¯∏ Î¬◊»¬Ûiß √fl¡À¬ı˛º ¶aœ › ¬Û≈— Œ˚ÃÚÀfl¡±À¯∏¬ı˛ ø˜˘ÀÚ ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ √w√≥Ì
¸‘ø©Ü ˝√√˚˛º ¬ı˝≈√√ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ √w√≤Ì ’Ì≈ ŒÔÀfl¡ ¬ı˝≈√√ ¬ı—˙ÒÀ¬ı˛¬ı˛ Î¬◊æ√¬ı ˝√√˚˛. ˚±¬ı˛± ˜˙±¬ı˛ fl¡±˜Î¬ˇ±¬ı±¬ı˛ ¸≈À˚±À·
˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— õ∂ÔÀ˜ ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛
¤¬ı— ¬ı˛q¡õ∂¬ı±À˝√√ ¤À¸ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±|˚˛ øÚÀ˚˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¬Û¬ı˛¬ıM√√π ’Ò…±À˚˛¬ı˛ ¸”‰¬Ú± fl¡À¬ı˛º Î¬◊¬Û^≈Ó¬
Œ˘±ø˝√√Ó¬fl¡øÌfl¡± ’ÀÚfl¡ ¸—‡…±˚˛ ˆ¬±e·À˘ 48 ‚KI◊± ¬Û¬ı˛ ¬Û¬ı˛ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ’±√flË¡˜Ú ˝√√˚˛º ˜±Ú≈À¯∏¬ı˛
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˚fl‘¡ÀÓ¬ Œfl¡±Ú Œfl¡±Ú ˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Ê√œ¬ıœ ’ÀÚfl¡ø√Ú ¸≈5 ’¬ıàÔ±˚˛ ŒÔÀfl¡ ˝√√Í¬±» fl¡‡ÀÚ± ¬ı—˙¬ı‘øX fl¡À¬ı˛
¬ı˛Àq¡ õ∂À¬ı˙ fl¡À¬ı˛ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

1] Œ¬õ∂±ÀÈ¬±ÀÊ√±˚˛± ø‰¬Ú¬ı±¬ı˛ Ê√Ú… Œfl¡±Ú Œfl¡±Ú ˘é¬ÀÌ¬ı˛ õ∂øÓ¬ ‘√ø©Ü Œ√›˚˛± fl¡M«√√¬ı…∑ ¤˝◊√√¸¬ı ˘é¬ÀÌ¬ı˛
¬ı…øÓ¬√flË¡˜ ’±ÀÂ√ øfl¡∑

2] Œ˘øˆ¬Ú (Levine) › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì fl¡M«‘√√fl¡ õ∂d¬±ø¬ıÓ¬ øfl¡ øfl¡ ¬Û¬ı« Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ÀÓ¬ ’±ÀÂ√∑
Ó¬±À√¬ı˛ Œ‰¬Ú±¬ı˛ Î¬◊¬Û±˚˛ øfl¡∑

3] ˝≈√√˝◊√√ÀÈ¬fl¡±À¬ı˛¬ı˛ (Whittaker) Œ|Ìœø¬ıˆ¬±· ’Ú≈˚±˚˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ’¬ıàÔ±Ú øfl¡¬ı˛”¬Û∑
4] Œfl¡±Ú Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ ’z¬·«Ó¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Î¬◊øæ√À√¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛∑
5] õ∂øÓ¬øÈ¬ ¬Û¬ı« ŒÔÀfl¡ ¬Û¬ı˛Ê√œ¬¬ıœ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº
6] Œ¬õ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ‰¬˘Ú±e· øfl¡ øfl¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛∑
7] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ø√·Àfl¡ ¤fl¡Àfl¡±¯∏œ õ∂±Ìœ ¬ı˘± ˚±˚˛ øfl¡Ú±∑
8] Œ¶Û±¬ı˛ (Spore) ¬ı± ¸”Ñ¬ıœÊ√ Œfl¡±Ú Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ∆¬ıø˙©Ü…∑
9] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œfl¡±ÀÚ± õ∂fl¡±¬ı˛ fl¡efl¡±˘ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ øfl¡∑ Œfl¡±ÀÚ± Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±À˘±

ø√ÀÓ¬ ¬Û±À¬ı˛ øfl¡∑ Î¬◊√±˝√√¬ı˛Ì ø√Úº
10] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œ|Ìœø¬ıÚ…±À¸¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± øfl¡∑ ¤À√¬ı˛ ¬Û≈¬ı˛±Ó¬Ú › ’±Ò≈øÚfl¡ Œ|Ìœø¬ıÚ…±¸

¸•ÛÀfl«¡ ¸˜…fl¡ Ò±¬ı˛Ì± Ô±fl¡± õ∂À˚˛±Ê√Ú Œfl¡Ú∑
11] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ ·≈¬ı˛≈Q øfl¡ õ∂fl¡±À¬ı˛ ˜±Ú≈À¯∏¬ı˛ Ê√œ¬ıÚ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛∑
12] ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ øfl¡ øfl¡ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛∑
13] ’…±ø˜¬ı±¬ı˛ ‡±√…¢∂˝√√Ì øfl¡ øfl¡ ¬ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
14] Contractile Vacuole-Œ˚˛¬ı˛ Î¬◊æ√¬ı, Ó¬±¬ı˛ fl¡±˚«…√flË¡˜ › ¬Ûø¬ı˛Ì±˜ øfl¡∑
15] ’…±ø˜¬ı±¬ı˛ ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛± øfl¡ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
16] ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ¸•§À&Ò øfl¡ øfl¡ Ê√±Ú± ˚±˚˛∑
17] ’…±ø˜¬ı±¬ı˛ Ê√œ¬ıÀÚ Plasmalemma-¬ı˛ øfl¡ fl¡±Ê√∑
18] ’…±ø˜¬ı±¬ı˛ Œ√À˝√√ Ê√À˘¬ı˛ ¸˜Ó¬± øfl¡ˆ¬±À¬ı ¬ı˛é¬± ˝√√˚˛∑
19] ’…±ø˜¬ı±¬ı˛ ù´±¸ õ∂ø√flË¡˚˛± › Œ¬ı˛‰¬Ú fl¡±˚«… øfl¡ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
20] ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ‚È¬¬ı±¬ı˛ fl¡±¬ı˛ÀÌ Amoeba-¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı ˜‘Ó≈¬… ˝√√˚˛ Ú± ¬ıÀ˘ ˜ÀÚ

fl¡¬ı˛± ˚±˚˛ øfl¡∑
21] ’…±ø˜¬ı±¬ı˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission) › Sporulation õ∂ø√flË¡˚˛±¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
22] ¬Û…±¬ı˛±À˜ø¸˚˛±˜À˚˛¬ı˛ Œ√À˝√√ ‡±√…¢∂˝√√Ì, ¬Ûø¬ı˛¬Û±fl¡ › ’Ê√œÌ« ¬ıÊ«√…^¬ı… Ó¬…±À·¬ı˛ ¬ı…¬ıàÔ± øfl¡ øfl¡ ’±ÀÂ√∑
23] ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛¬ı±¬ı˛ Ê√Ú… ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œ√À˝√√ øfl¡ ¬ı…¬ıàÔ± ’±ÀÂ√∑
24] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œ√À˝√√ Pellicle › Contractile Vacuole-Œ˚˛¬ı˛ fl¡±Ê√ øfl¡ øfl¡∑
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25] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œé¬ÀS ’À˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX¬ı˛ ø¬ı¬ı¬ı˛Ì øfl¡∑
26] Œ˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX¬ı˛ ¸”‰¬Ú± ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œé¬ÀS øfl¡ Œ√‡± ˚±˚˛∑
27] ¬ı—˙¬ı‘øX¬ı˛ Œé¬ÀS ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Nucleus › Cytoplasm-Œ˚˛¬ı˛ ˆ”¬ø˜fl¡± øfl¡∑
28] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Trichocyst › Cilia-¬ı˛ ¬Û±Ô«fl¡… › fl¡±ÀÊ√¬ı˛ øfl¡ Ó¬Ù¬±»∑
29] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Mating Type ¸•§À&Ò ’±˜¬ı˛± øfl¡ øfl¡ Ê√±øÚ∑
30] Paramecium-Œ˚˛¬ı˛ Conjugation › Autogamy õ∂ø√flË¡˚˛±¬ı˛ Ó¬Ù¬±» øfl¡∑
31] Paramecium-Œ˚˛¬ı˛ ’±‰¬¬ı˛Ì ¸•§À&Ò ¤fl¡øÈ¬ ’Ú≈À26√√ ø˘‡≈Úº
32] Plasmodium vivax-Œ˚˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¬ı˛”¬ÛÀ¬ı˛‡± ¸—Àé¬À¬Û ø¬ı¬ı‘Ó¬ fl¡¬ı˛≈Úº
33] Plasmodium vivax-Œ˚˛¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡ Schizogony, Gamogony › Sporogony-¬ı˛

¬Û±Ô«fl¡… øfl¡∑
34] Plasmodium vivax-Œ ˛̊ Ookinete › Oocyt-Œ˚˛¬ı˛ Ó¬Ù¬±» øfl¡∑
35] Haemozoin pigment › Schuffner dots-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
36] Schuffner dot James' dot, Zieman’s dot Maurer’s dot-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
37] Sporozoite, Hypnozoite, Trophozoite › Merozoite-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
38] Plasmodium-Œ˚˛¬ı˛ Diploid -√˙± › Haploid √˙± Œfl¡±Ô±˚˛ Œfl¡±Ô±˚˛ ¬Û±›˚˛± ˚±˚˛∑
39] Plasmodium øfl¡ øfl¡ ‰¬±¬ı˛øÈ¬ Species ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛∑ Ó¬±À√¬ı˛ ;À¬ı˛¬ı˛ õ∂ˆ¬±¬ı

Œ√À‡ › ’Ú… øfl¡ øfl¡ õ∂fl¡±À¬ı˛ ¬Û±Ô«fl¡… fl¡¬ı˛± ˚±˚˛∑
40] ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ Plasmodium-Œ˚˛¬ı˛ ¸—√flË¡˜Ì øfl¡ øfl¡ ˆ¬±À¬ı ˝√√›˚˛± ¸y¬¬ıº
41] Plasmodium-Œ˚˛ Ê√œ¬ıÚ‰¬√flË¡ ¸•§À&Ò øfl¡ øfl¡ √w¬±z¬ Ò±¬ı˛Ì± ¬Û”À¬ı« õ∂‰¬ø˘Ó¬ øÂ√˘∑

3.8 Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ-1

1. ¤fl¡øÈ¬ , ¸±Ó¬ , 3.2.2 Œ√‡≈Ú
2. flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±, 3.2.2 Œ√‡≈Ú
3. ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ø¸ø˘˚˛± Ô±fl¡À¬ı ¤¬ı— ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ Ô±fl¡À¬ı ¬Û‘á¬± 48 › 50 Œ√‡≈Úº

’Ú≈̇ œ˘Úœ-2

1. a) Amylase, glucose

b) ø¡Zø¬ıˆ¬±Ê√Ú
2. a) ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±-’…±ø˜¬ı±¬ı˛ ‰¬˘Ú±e·

   ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬›À¶Û±¬ı˛ - ø¸©Ü√˙± õ∂±5 ’…±ø˜¬ı≈˘±
b) ø¡Zø¬ıˆ¬±Ê√Ú-≈√ˆ¬±À· ø¬ıˆ¬q¡ ˝√√À˚˛ ¬ı—˙¬ı‘øX
  ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú-¬ı˝≈√√ˆ¬±À· ø¬ıˆq¡ ˝√√À˚˛ ¬ı—˙¬ı‘øX
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c) ¤À"√√±õ≠±Ê√˜-¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝«√√ˆ¬±·
  ¤ÀG¬±õ≠±Ê√˜-¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’z¬ˆ«¬±·

’Ú≈̇ œ˘Úœ-3

1. ø‰¬S Ú— 3.2 (II) ¤¬ı— ø‰¬S Ú— 3.2 (III) Œ√‡≈Ú ¤¬ı— ‹ ø‰¬S≈√øÈ¬ ’Ú≈¸±À¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Úº
2. 3.4.4, 3.4.5 ¤¬ı— 3.4.6 Œ√‡≈Ú
3. 3.4.2 Œ√‡≈Úº

’Ú≈̇ œ˘Úœ-4

1. Œ¶Û±À¬ı˛±Ê√À˚˛È¬º
2. Œ¶Û±À¬ı˛±Ê√À˚˛È¬ , õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¤fl¡øÈ¬ √˙± ˚± ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ ŒÔÀfl¡ ˜˙±¬ı˛ fl¡±˜ÀÎ¬ˇ¬ı˛

¸Àe· ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º
Œ˜À¬ı˛±Ê√À˚˛È¬ – õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¸±˝◊√√Ê√KI◊ √˙± ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬ÀÓ¬ Œ˜À¬ı˛±Ê√À˚˛È¬ √˙±¬ı˛ ¸‘ø©Ü
fl¡À¬ı˛º ¸±˝◊√√ÀÊ√±·øÚ – Œ˚ÃÚ õ∂ø√flË¡˚˛±¬ı˛ ¬Û”À¬ı« ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Î¬◊æ≈√Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¬ı—˙ ¬ı‘øX¬ı˛
Ê√Ú… ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬º
Œ¶Û±À¬ı˛±·øÚ – Œ˚ÃÚ ¬õ∂ø√flË¡˚˛±¬ı˛ ¬Û¬ı˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Î¬◊æ”√Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¬ı—˙¬ı‘øX¬ı˛ Ê√Ú…
¬ı˝≈√√ ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬º

3. õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ – 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ – 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ Ù¬…±˘ø¸À¬Û¬ı˛±˜ – õ∂±˚˛ 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ ˜…±À˘ø¬ı˛ – 72 ‚KI◊±

¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

1] ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¤fl¡øÈ¬˜±S Œfl¡±¯∏ ø√À˚˛ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ√˝ ·øÍ¬Ó¬ ˝√√˚˛º ¤¬ı˛± ’øÓ¬ é≈¬^±fl‘¡øÓ¬¬ı˛
¤¬ı— ’Ì≈¬ıœé¬Ì ˚ÀLa Œ√‡± ˚±˚˛º ¬ı…øÓ¬√flË¡˜ – øˆ¬iß øˆ¬iß fl¡˜«¬ı˛Ó¬ ¤fl¡˝◊√√ ˜±Ò…À˜ øÚø¬ı©Ü Œfl¡±¯∏À√˝√√œ·Ì
fi¬ÛøÚÀ¬ıø˙fl¡ Ê√œ¬ıÚ ˚±¬ÛÚ fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˆ¬˘ˆ¬'√ (Volvox)º
’ä ¸—‡…fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±ÀÂ√ ˚±À√¬ı˛ ‡±ø˘ Œ‰¬±À‡ Œ√‡± ˚±˚˛º Î¬◊√±˝√√¬ı˛Ì – øÎ¬Àõ≠±ø¸ø©Ü¸
(Diplocystis)º ¤¬ı˛± ŒÓ¬˘±À¬Û±fl¡±¬ı˛ Œ√˝√√ ·˝3√√À¬ı˛ (haemocoel) Ô±Àfl¡º ¤¬ı˛± øÚ(˘ Ô±Àfl¡ ¬ıÀ˘
¤À√¬ı˛ Ù¬…±È¬ ¬ıøÎ¬ (fat body) ¬ıÀ˘ √w¬˜ ˝√√˚˛º

2] ¬ÛÀ¬ı«¬ı˛ Ú±˜ Œ‰¬Ú±¬ı˛ Î¬◊¬Û±˚˛

   ¸±¬ı˛Àfl¡±˜…±ø©ÜŒ·±ÀÙ¬±¬ı˛±ñ Ùv¬±ÀÊ√˘±˜ › ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±˜ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±¬ı˛ õ∂Ó¬…Àe·¬ı˛ Œ˚
Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¤fl¡-øÚÎ¬◊øflv¡˚˛±¸Ò±¬ı˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ√À˝√√ Ê√œ¬ıÀÚ¬ı˛
Œfl¡±ÀÚ± ¤fl¡ ¬Û˚«…±À˚˛ ¬Û±›˚˛± ˚±˚˛º Œfl¡±ÀÚ± ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸Ò±¬ı˛œ
Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ø¸ø˘˚˛± Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
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˘…±ø¬ıø¬ı˛ÚÀÔ±˜¬ı˛Ù¬±ñ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝√√ˆ«¬±· ¸”S±fl¡±À¬ı˛ Ê√±˘ ·Í¬Ú fl¡À¬ı˛º Ê√±À˘¬ı˛ ’±fl¡±¬ı˛
Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ øˆ¬Ó¬¬ı˛ é¬Ì¬Û√Ò±¬ı˛œ › é¬Ì¬Û√˝√√œÚ Œfl¡±¯∏ Ô±Àfl¡º

¤ø¬Ûfl¡˜Àõ≠'√±ñ ¤À√¬ı˛ Œ√À˝√√ ¤ø¬Ûfl¡…±˘ fl¡˜Àõ≠'√ (Apical Complex) Ú±˜fl¡ ’øÓ¬
¸”Ñ ’e· Ô±Àfl¡º ¤˝◊√√ ’e· ˙≈Ò≈ ˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±¬Û (electron

microscope) Œ√‡± ˚±˚˛º ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœº
˜±˝◊√√ÀflË¡±À¶Û±¬ı˛±ñ ¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ıœÊ√ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¡Z±¬ı˛± ·øÍ¬Ó¬º Œ¶Û±À¬ı˛¬ı˛

Œˆ¬Ó¬¬ı˛ ¬ı±˝◊√√À¬ı˛ øÚÀé¬¬ÛÀ˚±·… ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±¸ (Extrusion

Apparatus) Ô±Àfl¡º
’…±À¸ÀÈ¬±À¶Û±¬ı˛±ñ ¤À√¬ı˛ Œ¶Û±¬ı˛ ¬ı˝≈√√Àfl¡±¯∏œ ¬ı± ¤fl¡Àfl¡±¯∏œ ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±À¸¬ı˛

(Extrusion Apparatus) ·Í¬Ú øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛º
ø˜À'√±ÀÊ√±˚˛±ñ Œ¶Û±¬ı˛ ¤fl¡±øÒfl¡ Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬ ¤¬ı— ·Í¬Ú øˆ¬ißº
ø¸ø˘›ÀÙ¬±¬ı˛±ñ Œ√À˝√√ ø¸ø˘˚˛± Ô±Àfl¡ ¤¬ı— ≈√õ∂fl¡±¬ı˛ øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º ’ÀÚfl¡ Œé¬ÀS

ø¸ø˘˚˛± ¬Ûø¬ı˛¬ıøM«√√Ó¬ ’±fl¡±À¬ı˛ õ∂Ó¬…e· ·Í¬Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Œ˚ÃÚ
¬ÛXøÓ¬ÀÓ¬ Conjugation õ∂ø√flË¡˚˛±˚˛ Ê√ÚÚ fl¡±˚« ˝√√˚˛º Ó¬À¬ı ¤˝◊√√ õ∂ø√flË¡˚˛±¬ı˛
’¬ı…¬ıø˝√√Ó¬ ¬Û¬ı˛ ø¡Z-ˆ¬±Ê√Ú ¬õ∂ø√flË¡˚˛±¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¬ı—˙¬ı‘øX ˝√√˚˛º

3] Whittaker -fl‘¡Ó¬ Œ|Ìœ ø¬ıÚ…±¸ ’Ú≈˚±˚˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Kingdom Protista-¬ı˛ ’z¬·«Ó¬º ¤¬ı˛±
øÚÎ¬◊øflv¡˚˛±¸ ¸•Ûiß ¤fl¡Àfl¡±¯∏œ Ê√œ¬ı¬ı˛”À¬Û ¬ıøÌ«Ó¬ ˝√√À˚˛ÀÂ√º

4] Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ’z¬·«Ó¬ flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ ˜Ó¬ Chloroplast

Ô±Àfl¡º Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú±¬ı˛ ’z¬·«Ó¬ flv¡±¸ ˝◊√√Î¬◊˜±˝◊√√À¸ÀÈ¬±ÀÊ√±˚˛¬ı˛ ¸”Ñ¬ıœÀÊ√ Cellulose-ø¬ıø˙©Ü
’±¬ı¬ı˛Ì Ô±Àfl¡º Cellulose Î¬◊øæ√√ Ê√·ÀÓ¬¬ı˛ ∆¬ıø˙©Ü…º

¬ Û¬ı« Labyrinthomorpha-˚˛ Chloroplast Ô±Àfl¡º ¤øÈ¬ Î¬◊øæ√À√¬ı˛ ∆¬ıø˙©Ü…º
5] õ∂øÓ¬ ¬ÛÀ¬ı« ¬Û¬ı˛Ê√œ¬ıœ¬ı˛ Î¬◊√±˝√√¬ı˛Ì –

¬Û¬ı« ¬Û¬ı˛Ê√œ¬ıœ

Sarcomastigophora– Entamoebe histolytica

Trypanosoma gambiense

Labyrinthomorpha– ¬Û¬ı˛Ê√œ¬ıœ Ú±˝◊√√
Apicomplexa– Plasmodium vivax

Microspora– Pleistophora

Asetospora– Haplosporidium

Myxozoa– Myxobolus

Ciiliophora– Balantidium
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6) Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ‰¬˘Ú±e· é¬Ì¬Û√ (Pseudopodium), Ùv¬±ÀÊ√˘±˜ (Flagellum) › ø¸ø˘˚˛±
(Cilia) ˝√√ÀÓ¬ ¬Û±À¬ı˛º

7] Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¤fl¡Àfl¡±¯∏œ õ∂±Ìœ ’Ô¬ı± ˜Ó¬±z¬À¬ı˛ Œfl¡±¯∏¬ıøÊ«√Ó¬ õ∂±Ìœ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±¬ı˛ ˜Ó¬ õ∂‰¬ø˘Ó¬
’±ÀÂ√º

8] Œ¶Û±¬ı˛ ¬ı± ¸”Ñ¬ıœÊ√ øÚ•ßø˘ø‡Ó¬ ¬ÛÀ¬ı« ¬Û±›˚˛± ˚±˚˛º ¤ø¬Ûfl¡˜Àõ≠'√±, ˜±˝◊√√À√flË¡±À¶Û±¬ı˛±,
’…±À¸ÀÈ¬±À¶Û±¬ı˛±, ø˜À'√±ÀÊ√±˚˛±, ˘…±ø¬ıø¬ı˛ÚÀÔ±˜¬ı˛Ù¬±º ¬ı…øÓ¬√flË¡˜ ’±ÀÂ√º

9] Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú±˚˛ flv¡±¸ Œ˘±À¬ı±¸œ˚˛± (Lobosea) ’z¬·«Ó¬ ’±¬ı˛À¸˘± (Arcella) Qfl¡ ¬ı±
¬ıø˝√√– fl¡—fl¡±˘ (Exo-skeleton) ¸˜øi§Ó¬º ¤˝◊√√ Qfl¡ fl¡±˝◊√√øÈ¬Ú (Chitin) ¡Z±¬ı˛± ·øÍ¬Ó¬º ¤Ó¬¡Z…Ó¬œÓ¬
¸≈¬Û±¬ı˛flv¡±¸ ¤ø"√√ÀÚ±À¬Û±Î¬±ÀÓ¬ (Superclass Actinopoda) ø¸ø˘fl¡± ¬ı± ©Ü™Úø¸˚˛±˜ ¸±˘ÀÙ¬È¬
(silica ¬ı± strontium sulphate) ¡Z±¬ı˛± ·øÍ¬Ó¬ fl¡KI◊fl¡ ¸˜ø©Ü ¬ıø˝√√¬ı˛±¬ı¬ı˛Ì ¬ı± Qfl¡ ¸‘ø©Ü fl¡À¬ı˛º
Œfl¡±ÀÚ± Œé¬ÀS fl¡±˝◊√√øÈ¬Ú (chitin) ¡Z±¬ı˛± ·øÍ¬Ó¬ Œ√˝√√˜ÀÒ… ’¬ıøàÔÓ¬ ’±¬ı¬ı˛Ì Ô±Àfl¡º
Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ’z¬·«Ó¬ ’Î«¬±¬ı˛ Î¬±˝◊√√ÀÚ±Ùv¬±ÀÊ√˘±È¬±ÀÓ¬ ’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’&Òfl¡±À¬ı˛
’±À˘±fl¡ ø¬ı26≈√¬ı˛Ì fl¡À¬ı˛º

10] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±À¸¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± Ó¬±À√¬ı˛ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬Àfl¡ ’±˘±√± ’±˘±√±ˆ¬±À¬ı
Œ‰¬Ú±¬ı˛ Ê√ÀÚ…º

¬ Û≈¬ı˛±Ó¬Ú Œ|Ìœø¬ıÚ…±¸ ¸•§À&Ò ¸±Ò±¬ı˛Ìˆ¬±À¬ı Ò±¬ı˛Ì± Ô±fl¡À˘ Ó¬À¬ı ’±Ò≈øÚfl¡ Œ|Ìœø¬ıÚ…±¸ ˚±
’ÀÚfl¡ Ê√øÈ¬˘ Ó¬± Œ¬ı±Á¡±¬ı˛ ¸≈ø¬ıÒ± ˝√√˚˛º

  11] a) õ≠±efl¡È¬ÀÚ¬ı˛ (Plankton) ’z¬·«Ó¬ ø¬ıøˆ¬iß Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ˜±ÀÂ√¬ı˛ ‡±√… ˝√√˚˛ ¤¬ı— ‡±√… ˙‘∫À˘
(food-chain) ø¬ıÀ˙¯∏ ’—˙ ¢∂˝√√Ì fl¡À¬ı˛º

b) õ≠±efl¡È¬ÀÚ¬ı˛ (Plankton) ’z¬·«Ó¬ ’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± õ∂d¬¬ı˛œˆ”¬Ó¬ (Fossilised) ˝√√À˚˛
Ô±Àfl¡º ¤˝◊√√ õ∂d¬¬ı˛ àÔ±¬ÛÓ¬… fl¡±À˚« ¬ı…¬ı˝√√±¬ı˛À˚±·…º õ∂d¬¬ı˛œˆ”¬Ó¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ø¬ıÀù≠¯∏Ì ø¬ıÀ˙¯∏
ø¬ıÀ˙¯∏ Œé¬ÀS ˆ”¬·ˆ«¬àÔ ∆Ó¬˘ ’Ú≈¸&Ò±ÀÚ¬ı˛ fl¡±ÀÊ√ Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¡± ŒÚ˚˛º

c) ¬Û¬ı˛Ê√œ¬ıœ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ¬ı…±øÒ¬ı˛ fl¡±¬ı˛Ì ˝√√˚˛º fl¡À˚˛fl¡øÈ¬ Î¬◊√±˝√√¬ı˛Ì – ¤KI◊±ø˜¬ı±
ø˝√√À©Ü±˘±˝◊√√øÈ¬fl¡± (Entamoeba histolytica) ’±˜±˙˚˛ Œ¬ı˛±À·¬ı˛ fl¡±¬ı˛Úº õ≠±¸À˜±øÎ¬˚˛±˜
ˆ¬±˝◊√√ˆ¬…±'√ (Plasmodium vivax) ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ fl¡±¬ı˛Ú¡º ø˘¸˜…±øÚ˚˛± Î¬ÀÚ±ˆ¬±øÚ
(Leishmania donovani) fl¡±˘±;±À¬ı˛¬ı˛ fl¡±¬ı˛Ú¡º

12] ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ ˚±Ó¬±˚˛±ÀÓ¬¬ı˛ fl¡±¬ı˛ÀÌ ¤¬ı— ‡±√…±ÀÚ¯∏Ì › ‡±√…¢∂˝√√ÀÌ¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º
13] ’…±ø˜¬ı±¬ı˛ ‡±√…¢∂˝√√Ì øÚ•ßø˘ø‡Ó¬ ‰¬±¬ı˛ ¬õ∂fl¡±¬ı˛ ¬ÛXøÓ¬ÀÓ¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ – Circumvallation,

Circumfluence. Import › Invagination º [54 ¬Û±Ó¬±˚˛ Œ√‡≈Ú]º
14] Contractile Vacuole Î¬◊æ”√Ó¬ ˝√√˚˛ ˚‡Ú Endoplasm-Œ˚˛ Ê√˘fl¡Ì± ’øÒfl¡ ˝√√À˚˛ ŒÙ¬“√±È¬±¬ı˛”À¬Û

’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛º é≈¬^ é≈¬^ Ê√˘¬Û”Ì« Ú±ø˘fl¡± ¤fl¡øSˆ”¬Ó¬ ˝√√À˚˛ ŒÙ¬“√±È¬±¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º øÚø«√©Ü ¬Ûø¬ı˛˜±ÀÌ¬ı˛
Œ¬ı˙œ Ê˘ ¤˝◊√√ˆ¬±À¬ı Ê√˜± ˝√√À˘ Contractile Vacuole-Œ˚˛¬ı˛ ‚Úœˆ”¬Ó¬ øÁ¡~œ ¬ı± ¸”Ñ Qfl¡
¸Àefl¡±‰¬ÀÚ¬ı˛ Ù¬À˘ ø¬ı√œÚ« ˝√√À˚˛ ¸ø=Ó¬ Ê√˘ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º
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15] ‡±√…·˝3√√À¬ı˛ ‡±√…¬ıd≈¬ Protease, Amylase › Lipase ¤˝◊√√ øSø¬ıÒ Î¬◊»À¸‰¬Àfl¡¬ı˛ ¸±˝√√±À˚… ¬Ûø¬ı˛¬Û!¡
˝√√˚˛º ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ Ù¬À˘ Amino acid, Fatty acid › Glucose Î¬◊»¬Û±ø√Ó¬ ˝√√À ˛̊ Endoplasm-

Œ˚˛¬ı˛ ’e·œˆ”¬Ó¬ ˝√√˚˛º
16] Î¬◊ÀM√√Ê√fl¡ ¬ıd≈¬ ¸fl¡À˘¬ı˛ ¸±øißÀÒ… ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ìø¬ıøÒ ˘é¬ fl¡¬ı˛À˘ Ê√±Ú± ˚±˚˛ Œ˚ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛

Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º
17] Plasmalemma-¬ı˛ ˜±Ò…À˜ Ê√À˘¬ı˛ ¤¬ı— fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ › ’ø'√ÀÊ√ÀÚ¬ı˛ ’±√±Ú õ∂√±Ú ‚ÀÈ¬º

¬ıÊ«√… ¬ıd≈¬ › Plasmalemma ø¬ı√œÌ« fl¡À¬ı˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º
18] Osmoregulation õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ Plasmalemma-¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Ê√À˘¬ı˛ ’±√±Ú õ∂√±Ú

‚ÀÈ¬º ¤¬ı˛ Ù¬À˘ Œ√À˝√√ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º
19] ù´±¸fl¡±À˚«¬ı˛ fl¡±¬ı˛ÀÌ ’ø'√ÀÊ√Ú › fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ Plasmalemma-¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ˚Ô±√flË¡À˜

õ∂À¬ı˙ fl¡À¬ı˛ › øÚ©ç¡˜Ì fl¡À¬ı˛º Œ¬ı˛‰¬Ú õ∂ø√flË¡˚˛±˚˛ ¬ıÊ«√…^¬ı… Contractile Vacuole-Œ˚˛¬ı˛ ˜±Ò…À˜
Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º

20] Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ Œé¬ÀS Œ˚¬ı˛”¬Û ¬ı±X«Àfl¡…¬ı˛ Ù¬˘|≈øÓ¬ ˜‘Ó≈¬… ’±ÀÚ Amoeba-¬ı˛ Œé¬ÀS Œ¸¬ı˛”¬Û
¬˝√√˚˛ Ú±º Ó¬± ø¡Zˆ¬±Ê√ÀÚ¬ı˛ ¬Û”À¬ı«¬ı˛ ¤fl¡fl¡ õ∂±Ìœ › ø¡Zø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬ÛÀ¬ı˛ ·øÍ¬Ó¬ ≈√˝◊√√øÈ¬ Ú¬ıœÚõ∂±Ìœ
¤fl¡˝◊√√ ¸N± ˝√√À˘ ˜ÀÚ fl¡¬ı˛± ¸e·Ó¬ Ú˚˛ ¬ıÀ˘ ’Ú≈˜±Ú fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

21] ¤˝◊√√ Î¬◊ˆ¬˚˛ Œé¬ÀS˝◊√√ Cyst ·øÍ¬Ó¬ ˝√√˚˛º Multiple Fission-Œ˚˛¬ı˛ Œ¬ı˘±˚˛ õ∂Ò±Ú cyst-Œ˚˛ øˆ¬Ó¬¬ı˛
Pseudopodiospore ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı— ¤˝◊√√ Pseudopodiospore-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ Amoebula

Ô±Àfl¡º ¬Ûé¬±z¬À¬ı˛ Sporulation õ∂ø√flË¡˚˛±˚˛ Amubulae øÚÀÊ√¬ı˛±˝◊√√ Cyst ·Í¬Ú fl¡À¬ı˛ Ó¬±¬ı˛ øˆ¬Ó¬¬ı˛
¬ı±¸ fl¡À¬ı˛º ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ± ’Ú≈fl”¡˘ ˝√√À˘ Amoebulae ’±¬ÛÚ ’±¬ÛÚ Cyst ø¬ı√±¬ı˛Ì fl¡À¬ı˛
¬ı±˝◊√√À¬ı˛ øÚ·«Ó¬ ˝√√˚˛ ¤¬ı— √flË¡À˜ ¬Ûø¬ı˛ÌÓ¬ Œ√˝√√ õ∂±5 ˝√√˚˛º

22] ë‡±√… ¢∂˝√√Ì › ¬Û≈ø©Üí [3.4.4] ¤¬ı— ë¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛±í [3.4.5] ¤˝◊√√ Î¬◊ˆ¬˚˛ ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛
ø˘‡≈Úº

23] ëø¸ø˘˚˛±í ¤¬ı— ìø¸ø˘˚˛±¬ı˛ ·øÓ¬î ¤˝◊√√ Î¬◊ˆ¬˚˛ ’Ú≈À26√√ [3.4.2] ¤¬ı— [3.4.3] Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
24] ëù´±¸∏fl¡±˚«í › Œ¬ı˛‰¬Ú fl¡±˚«…í – Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬± [3.4.6] ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
25] ëõ∂Ê√ÚÚí ’Ú≈À26√À√ [3.4.8] ë’À˚ÃÚ ¬ÛXøÓ¬í ˙œ¯∏«fl¡ ’—˙ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
26] “Conjugation” ’Ú≈À26√À√ [3.4.8] 1-7 ¬Û˚«±˚˛ › ’±Ú≈¯∏øe·fl¡ ø¬ı¬ı¬ı˛Ì Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
27] ë¬Ûø¬ı˛¬ıÓ«¬Ú › ¬ı—˙·øÓ¬í ’Ú≈À26√√ [3.4.9] Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
28] ì∆√˝√√ ∆ ıø˙©Ü…î [3.4.2] › ë’±‰¬¬ı˛Ìí [3.4.7] ’Ú≈À26√√¡Z˚˛ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
29] ë¬Û≈— › ¶aœ Œ˚±øÚø¬ıˆ¬±·í [3.4.8] ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
30] Conjugation › Autogamy ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂ø√flË¡˚˛± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º Ó¬À¬ı Auto-

gamy-¬ı˛ Œé¬ÀS ¤fl¡øÈ¬ ˜±S ¬Û…±¬ı˛±À˜ø¸˚˛±˜ øÚÎ¬◊øflv¡˚˛±¸±À˚˛¬ı˛ ¬Û≈Ú·«Í¬Ú õ∂ø√flË¡˚˛± ¸•Ûiß fl¡À¬ı˛,
øfl¡z≈¬ Conjugation õ∂ø√flË¡˚˛±˚˛ ≈√øÈ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’—˙¢∂˝√√Ì fl¡À¬ı˛º

31] ë’±‰¬¬ı˛Ìí ˙œ¯∏«fl¡ ’Ú≈À26√√ [3.4.7] ¤˝◊√√ õ∂¸Àe· ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛≈Úº
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32] DIPLOIDZ Zygote √˙±
(Ookinete ¤¬ı— ¤fl¡ øÚÎ¬◊øflv¡˚˛±¸ø¬ıø˙©Ü
Oocyst √˙±] ˜˙±¬ı˛ Œ√À˝√√
    ↓        Meiosis ¬Û±›˚˛± ˚±˚˛

HAPLOID ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸ ø¬ıø˙©Ü Oocyst

↓
Sporozoite

↓
˚fl‘¡ÀÓ¬ Trophozoite

↓
˚fl‘¡ÀÓ¬ Schizont

↓
˚fl‘¡ÀÓ¬ Merozoite

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Merozoite [’±—øÈ¬ √˙±] ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Trophozoite ¬

Û±›˚˛± ˚±˚˛º

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Schizont

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±—øÈ¬ √˙±

õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏

¶aœ ¬Û≈— ˜˙±¬ı˛ Œ√À˝√√
↓ ·ˆ«¬±Ò±Ú ¬Û±›˚˛± ˚±˚˛º

DIPLOID–    Zygote

33] Schizogony → ·ˆ¬±«Ò±ÀÚ¬ı˛ ¬Û”À¬ı« ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission)

¡Z±¬ı˛± ¸—‡…± ¬ı‘øXº Merozoite-Œ˚˛¬ı˛ Î¬◊æ√¬ıº
Gamogony → ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± õ∂±flƒ¡ ¬Û≈—À˚ÃÚ Œfl¡±¯∏ ŒÔÀfl¡ ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛

Î¬◊æ√¬ıº
Sporogony → ·ˆ«¬±Ò±ÀÚ¬ı˛ ¬ÛÀ¬ı˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± ¸—‡…±¬ı‘øXº Sporozoite-Œ˚˛¬ı˛

Î¬◊æ√¬ıº
34) Ookinete → õ∂±Ôø˜fl¡ Zygote ˚± ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ ’ˆ¬…z¬À¬ı˛ ¸‰¬˘ ˝√√˚˛º

↓ ↓
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Oocyt → ¤˝◊√√ √˙±˚˛ (Zygote) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ ¬ıø˝√√·«±ÀS øÚ(˘ ’¬ıàÔ±˚˛
øàÔÓ¬ Ô±Àfl¡º ¤˝◊√√ √˙± õ∂ÔÀ˜ ¤fl¡ øÚÎ¬◊øflv¡˚˛±¸ ø¬ıø˙©Üº ¬ÛÀ¬ı˛
Meiosis õ∂ø√flË¡˚˛±˚˛ õ∂±Ôø˜fl¡ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬Û¬ı˛ ¬Û≈Ú– ¬Û≈Ú– Mitosis

õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±øÊ√Ó¬ ˝√√À˚˛ Sporozoite-Œ˚˛¬ı˛ Î¬◊æ√¬ı fl¡À¬ı˛º
35) Haemozoin pigment → Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±øàÔÓ¬ Trophozoite ø˝√√À˜±À¢≠±ø¬ıÚ (Haemo-

globin) ‡±˚˛º ‡±À√…¬ı˛ ’¬Û±‰¬… ’—˙ Œ√À˝√√ ·±Ï¬ˇ ¬ı±√±˜œ ¬ı± fl¡±À˘±
¬ı˛—À˚˛¬ı˛ √±Ú± ø˝√√¸±À¬ı Œ√‡± ˚±˚˛º ¤˝◊√√ √±Ú± Ookinete › Oocyst

√˙± ¬Û˚«z¬ àÔ±˚˛œ ˝√√˚˛º ¤˝◊√√ √±Ú±˝◊√√ Haemozoin pigmentº
Schuffner dot → Û¬ı˛Ê√œ¬ıœ ’øÒøá¬Ó¬ Ô±fl¡À˘ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ Î¬◊¬Ûø¬ı˛¬ıœˆ¬±À· ¸”Ñ

˘±˘ ¬ı˛—À˚˛¬ı˛ ø¬ıµ≈ Œ√‡± ˚±˚˛º ¤˝◊√√ ø¬ıµ≈ Schuffner dotº
36) Schuffner dot → Î¬◊¬ÛÀ¬ı˛ Œ√‡≈Úº ¤˝◊√√ ø¬ıµ≈ Plasmodium vivax-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º

Maurer’s dot → ¤˝◊√√¬ı˛”¬Û ¸”Ñ ø¬ıµ≈ Plasmodium falciparum-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º
Zeiman’s dot → ¤˝◊√√ ¸fl¡˘ ¸”Ñ ø¬ıµ≈ Plasmodium malariae-¬ı˛ ∆¬ıø˙©Ü…º
James dot → ¤˝◊√√ ø¬ıµ≈ Plasmodium ovale-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º

37) Sporozoite → Oocyst ŒÔÀfl¡ Î¬◊æ”√Ó¬ ¤˝◊√√ √˙± ˜˙±¬ı˛ fl¡±˜ÀÎ¬ˇ¬ı˛ ¸Àe· ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
õ∂À¬ı˙ fl¡À¬ı˛ ˚fl‘¡ÀÓ¬ ’±|˚˛ ŒÚ˚˛º

Hypnozoite → ¤˝◊√√ √˙± ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ P. vivax-Œ˚˛¬ı˛ ‚≈˜z¬ √˙±º ¬ÛÀ¬ı˛ ¸ø√flË¡˚˛
˝√√À˚˛ ¤¬ı˛± ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ relapse ‚È¬±˚˛º

Trophozoite → ¤˝◊√√ √˙± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Plasmodium-Œ˚˛¬ı˛ ¬Ûø¬ı˛ÌÓ¬ √˙±º ˚fl‘¡Ó¬
Œfl¡±À¯∏› sporozoite-Œ˚˛¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ √˙± Trophozoite Ú±À˜
¬Ûø¬ı˛ø‰¬Ó¬º

Merozoite → Schizogony-¬ı˛ Ù¬À˘ Î¬◊æ”√Ó¬ õ∂Ê√ij Merozoite Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

38] 38 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ Œ√À‡ ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº
39] ¬Û”À¬ı« Î¬◊ø~ø‡Ó¬ ‰¬±¬ı˛ ¬ı˛fl¡˜ Species-Œ˚̨¬ı̨ Ó≈¬˘Ú± ”̆̃ fl¡ ø¬ı¬ı¬ı̨Ì Œ√À‡ ¤ ◊̋√√ õ∂Àùü¬ı̨ Î¬◊M√√¬ı̨ fl¡¬ı̨ÀÓ¬ √̋√À¬ıº
40] 3.5.3 Œ√À‡ ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Úº
41] ¬Û”À¬ı« øÚ•ßø˘ø‡Ó¬ √w¬±z¬ Ò±¬ı˛Ì± õ∂‰¬ø˘Ó¬ øÂ√˘º

(a) Sporozoite ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¸¬ı˛±¸ø¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±|˚˛ ŒÚ˚˛º ¬ÛÀ¬ı˛
’±ø¬ı©‘®Ó¬ ˝√√˚˛ Œ˚ Sporozoite ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ¸¬ı˛±¸ø¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ õ∂À¬ı˙
fl¡À¬ı˛ Ú±º
[˚fl‘¡ÀÓ¬ PlasmodiumŒ˚˛¬ı˛ ’¬ıàÔ±Ú ¸¬ı«õ∂Ô˜ ˘é¬ fl¡À¬ı˛Ú Î¬– ˝√√À¬ı˛fÚ±Ô ¬ı˛±˚˛ ˜≈Àq¡ù´¬ı˛
fl≈¡˜±˚˛≈ÀÚ¬ı˛ Î¬◊Î¬ˇ√√≈!≈¡ fl¡±Í¬ø¬ıÎ¬ˇ±ø˘ÀÓ¬º øfl¡z≈¬ ¤˝◊√√ ’±ø¬ı©®±¬ı˛ ˚Ô±¸˜À˚˛ õ∂fl¡±ø˙Ó¬ Ú± ˝√√›˚˛±˚˛ ¤¬ı—
¬ÛÀ¬ı˛ ’±øÙË¬fl¡±¬ı˛ ¤fl¡ õ∂fl¡±¬ı˛ ¬ı±ÚÀ¬ı˛ ¤˝◊√√ √˙± Œ√‡± Œ·À˘ õ∂Ô˜ ’±ø¬ı©®±À¬ı˛¬ı˛ ¸•ú±Ú Î¬±–
·±Ú«˝√√±˜ › Ó¬“√±¬ı˛ ¸˝√√fl¡•ú«œ¬ı˛ õ∂øÓ¬ Ú…d¬ ˝√√˚˛º]
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(b) õ∂ÔÀ˜ Ò±¬ı˛Ì± øÂ√˘ ˚fl‘¡Ó¬ ŒÔÀfl¡ Î¬◊æ”√Ó¬ Merozoite ¬Û≈Ú¬ı˛±˚˛ ’Ú… ˚fl‘¡Ó¬ Œfl¡±À¯∏ õ∂ø¬ı©Ü
˝√√À˚˛ Exoerythrocytic stage-Œ˚˛¬ı˛ Î¬◊æ√¬ı ‚ÀÈ¬ ¤¬ı— Ó¬±˝◊√√ ˜…±À˘ø¬ı˛˚˛±¬ı˛ Relapse-Œ˚˛¬ı˛
fl¡±¬ı˛Ìº ¬ÛÀ¬ı˛ Ê√±Ú± Œ·ÀÂ√ Œ˚ ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¤¬ı˛”¬Û Exo-erythrocytic stage ˝√√˚˛ Ú±º
Hypnozoite õ∂fl‘¡Ó¬ fl¡±¬ı˛Ì Œ˚ Ê√Ú… Relapse ˝√√ ˛̊º (P. vivax-Œ˚˛¬ı˛ Œé¬ÀS]º

(c) ¬Û”À¬ı« Ò±¬ı˛Ì± øÂ√˘ Œ˚ õ∂±flƒ¡ ¶aœ Œ˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¶aœ Œ˚ÃÚÀfl¡±¯∏ Î¬◊æ√À¬ı¬ı˛ ¸˜˚˛ Polar

Body [˚± Î¬◊2‰¬Ó¬¬ı˛ õ∂±Ìœ¬ı˛ Œé¬ÀS Î¬◊æ”√Ó¬ ˝√√˚˛] Œ√‡± ˚±˚˛º ¬ıM«√√˜±ÀÚ Ê√±Ú± ˚±˚˛ Œ˚ ‹¬ı˛”¬Û
Polar body Plasmodium-Œ˚˛ ˝√√˚˛ Ú±º
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ø¬ıÀ˙¯∏ ^©Ü¬ı… – õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ø¬ı¬ı¬ı˛ÀÌ Nucleus-Œ˚˛¬ı˛ ˘±˘ ¬ı˛— › Cytoplasm-Œ˚˛¬ı˛ Úœ˘ ¬ı˛—À˚˛¬ı˛
fl¡Ô± ¬ı˘± ˝√√À˚˛ÀÂ√º ¤¬ı˛”¬Û ¬ı˛—-Plasmodium Œ˚˛¬ı˛ Ê√œø¬ıÓ¬ ’¬ıàÔ±˚˛ Ô±Àfl¡ Ú±º Ó¬±À√¬ı˛ ¸√… ˜‘Ó¬ ’¬ıàÔ±˚˛
Romanowsky ’±ø¬ı©‘®Ó¬ ¬ı˛?fl¡ ¬Û√±Ô« ¡Z±¬ı˛± ¬ı˛— fl¡¬ı˛À˘ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ øÚÀ‰¬ ‹¬ı˛”¬Û ˘±˘ › Úœ˘
¬ı˛— õ∂Ó¬…é¬ ˝√√˚˛º
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ø‰¬S Ú— 3.1 (I) : (a) Amoeba proteus-¬Ûø¬ı̨ÌÓ¬ √̇ ±º 1. øÚÎ¬◊øflv¡˚̨±¸ 2. ‡±√… · 3̋√√¬ı̨ 3. ¸Àefl¡±‰¬Ú˙œ˘ · 3̋√√¬ı̨º
(b) Amoeba proteus-ø¸©Ü (Cyst) √˙±¬ı˛ õ∂Ô˜ ’¬ıàÔ±º
(c) Amoeba proteus-’¸—‡… amoebula ¬ı± ø˙˙≈ ’…±ø˜¬ı± ø¸À©Ü¬ı˛ (Cyst) øˆ¬Ó¬¬ı˛ ’¬ıàÔ±Ú fl¡¬ı˛ÀÂ√º

ø‰¬S Ú— 3.1 (II) : ’…±ø˜¬ı±¬ı˛ ‡±√… ¢∂˝√√Ì 1, 2, 3, 4 : é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ’…±ø˜¬ı± ‡±√…¢∂Ì fl¡¬ı˛ÀÂ√º
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ø‰¬S Ú— 3.1 (III) : A, B, C, D, E, F, G, H, I, J õ∂‡¬ı˛ ’±À˘±Àfl¡ ’…±ø˜¬ı±¬ı˛ ¬õ∂øÓ¬ø√flË¡˚˛± Œ√‡±ÀÚ±
˝√√À˚˛ÀÂ√º Ó¬œ¬ı˛ø‰¬˝ê é¬Ì¬ÛÀ√¬ı˛ ’¢∂·˜Ú › ø√fl¡ ¬Ûø¬ı˛¬ıÓ¬«Ú ¸”ø‰¬Ó¬ fl¡À¬ı˛º L ’±À˘±fl¡ ¸”ø‰¬Ó¬ fl¡À¬ı˛º

ø‰¬S Ú— 3.1 (IV) : Ó¬œ¬ı˛ø‰¬˝ê ’…±ø˜¬ı±¬ı˛ ·øÓ¬¬ÛÔ ¸”ø‰¬Ó¬ fl¡¬ı˛ÀÂ√º
(A) ˚‡Ú ¤fl¡øÈ¬ ¸”Ñ √G¬ ’…±ø˜¬ı±Àfl¡ ¶Û˙« fl¡À¬ı˛ Ó¬‡Ú ·øÓ¬ ¬ÛÀÔ¬ı˛ ¬Ûø¬ı˛¬ıM«√√¬Ú ¸”ø‰¬Ó¬ ˝√√˚˛º
(B) ¶ÛÀ˙«¬ı˛ Ù¬À˘ ·øÓ¬¬ÛÀÔ¬ı˛ ¸•Û”Ì« ¬Ûø¬ı˛¬ıM«√√Ú ‚ÀÈ¬º
(C) ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ ’…±ø˜¬ı±¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±Ó¬ øfl¡ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ Ó¬± Œ√‡±ÀÚ± ˝√√À26√º
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ø‰¬S Ú— 3.2 (I) : Paramecium candatum

1.  ¬Ûø¬ı˛¬Û”Ì« ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛
2. ˜…±À√flË¡±øÚÎ¬◊øflv¡˚˛±¸
3. ˜±˝◊√√À√flË¡±øÚÎ¬◊øflv¡˚˛±¸
4. Œ¬Ûø˘flƒ¡˘ƒ
5. √√√∏C±˝◊√√Àfl¡±ø¸©Ü
6. ø¸ø˘ ˛̊±
7. ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ [õ∂Ô˜ ’¬ıàÔ±]
8. ˜≈‡·˝3√√¬ı˛ (oral groove)

9. ˜≈‡ (cytostome ¬ı± cell mouth)

10. ‡±√… ·˝3√√¬ı˛
11. ‡±√…Ú±˘œ (cytopharynx)

12. Penniculus

13. ‡±√… ·˝3√√¬ı˛
14. Crystalline inclusion

15. ‡±√… ·˝3√√¬ı˛

ø‰¬S Ú— 3.1 (I), 3.1 (II), 3.1 (III), 3.1 (IV), ¤¬ı— 3.2 (I), R. Knowles ’Ú≈¸¬ı˛ÀÌº
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ø‰¬S Ú— 3.2 (II) :  ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡±ÀÎ¬È¬±˜ (Paramecium camdatum)-¤¬ı˛ ø˜˘Ú (Conjugation) 1. ≈√øÈ¬
¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡ÚÊ≈√À·¸Ú õ∂ø√flË¡˚˛±˚˛ ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝√√˘º M = Macronucleus; m = Micronucleus. 2.

Macronucleus é¬˚˛õ∂±5 ˝√√ÀÓ¬ Ô±fl¡˘º Micronucleus ø¡ZÒ±ø¬ıˆ¬q¡ ˝√√˘º 3. Macronucleus ¤˝◊√√ ¬Û˚«…±À˚˛ › ¬Û¬ı˛¬ıM√√π
¬Û˚«…±˚˛√flË¡À˜ é¬ø˚˛c≈ ˝√√ÀÓ¬ Ô±fl¡˘º Micronucleus ≈√øÈ¬ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ micronucleus Î¬◊»¬Ûiß fl¡¬ı˛˘º 4.

Î¬◊ˆ¬À˚˛¬ı˛ øÓ¬ÚøÈ¬ fl¡À¬ı˛ micronucleus ø¬ı˘≈5 ˝√√˘º 5. Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡˜±S micronucleus ’¸˜ˆ¬±À¬ı ø¬ıˆ¬q¡ ˝√√À˚˛ ¤fl¡øÈ¬
¬ıÎ¬ˇ › ¤fl¡øÈ¬ ŒÂ√±È¬ micronucleus ·Í¬Ú fl¡¬ı˛˘º 6. ’À¬Ûé¬±fl‘¡Ó¬ é≈¬^ micronueleus-øÈ¬¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ø¬ıøÚ˜˚˛
˝√√˘º ’Ô«±» é≈¬^ ’—˙øÈ¬ ¸‰¬˘ˆ¬±À¬ı ’¬ÛÀ¬ı˛¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛˘º 7. micronucleus-Œ˚˛¬ı˛ ¬ıÎ¬ˇ ’—˙øÈ¬ ’¬Û¬ı˛¸e·œ ŒÔÀfl¡
’±·Ó¬ é≈¬^±fl¡±¬ı˛ micronucleus-Œ˚˛ ¸ø˝√√Ó¬ ˚≈q¡ ˝√√˘º 8. ¸e·œ¡Z˚˛ ¬Û¬ı˛¶Û¬ı˛ ŒÔÀfl¡ ø¬ıø26√iß ˝√√˘º 9. Î¬◊ˆ¬À˚˛¬ı˛ Ú¬ı·øÍ¬Ó¬
øÚÎ¬◊øflv¡˚˛±¸ ø¬ıˆ¬q¡ ˝√√˘º 10. øÚÎ¬◊øflv¡˚˛±¸ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ fl¡À¬ı˛ micronucleus ·øÍ¬Ó¬ ˝√√˘º 11. ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛
Ù¬À˘ Î¬◊ˆ¬À˚˛¬ı˛ 8øÈ¬ fl¡À¬ı˛ micronucleus ˝√√˘º 12. Î¬◊ˆ¬À˚˛¬ı˛ ‰¬±¬ı˛øÈ¬ fl¡À¬ı˛ micronuclus macronucleus-Œ˚˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬
˝√√˘º øÓ¬ÚøÈ¬¬ı˛ ’ød¬Q ø¬ı˘≈5 ˝√√˘º Ù¬À˘ Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus ŒÔÀfl¡ Œ·˘º 13. Î¬◊ˆ¬˚˛ õ∂±Ìœ ø¡Zˆ¬±øÊ√Ó¬
˝√√À˘ ‰¬±¬ı˛øÈ¬ õ∂±Ìœ¬ı˛ Î¬◊æ√¬ı ˝√√˘º Ú”Ó¬Ú ‰¬±¬ı˛øÈ¬ õ∂±Ìœ õ∂ÀÓ¬…Àfl¡ ≈√øÈ¬ fl¡À¬ı˛ macronucleus Œ¬Û˘ ¤¬ı— micronucleus-

Œ˚˛¬ı˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus Œ¬Û˘º 14. ‰¬±¬ı˛Ê√ÀÚ¬ı˛ õ∂ÀÓ¬…Àfl¡ ø¡Zˆ¬±øÊ√Ó¬ ˝√√À˘ 8øÈ¬ õ∂±Ìœ¬ı˛
Î¬◊æ√¬ı ˝√√˘º micronucleus-Œ˚˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus Œ¬Û˘º 8øÈ¬ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬
fl¡À¬ı˛ macronucleus Œ¬Û˘º
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ø‰¬S Ú— 3.2 (III) : Autogamy in Paramecium aurelia : ¤˝◊√√ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜ ¤fl¡øÈ¬ macronucleus ¤¬ı—
≈√øÈ¬ micronuclei Ô±Àfl¡º I. M = ˜…±À√flË¡±øÚÎ¬◊øflv¡˚˛±¸ m = ˜±˝◊√√À√flË¡±øÚÎ¬◊øflv¡˚˛±˝◊√√ 2.  Micronueleus-Œ˚˛¬ı˛ ø¡Zˆ¬±Ê√Ú ¸”ø‰¬Ó¬
˝√√˘º 3. Micronucleus ø¡Zˆ¬±øÊ√Ó¬ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ Micronuclei Î¬◊æ√¬ı ˝√√˘º 4. ¬Û≈Ú¬ı˛±˚˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ 8øÈ¬ micronuclei

˝√√˘º Macronucleus-Œ˚˛¬ı˛ é¬˚˛õ∂±ø5¬ı˛ ¸”‰¬Ú± ˝√√˘º 5. Œ√À˝√√¬ı˛ ¤fl¡ø√Àfl¡ ¤fl¡øÈ¬ ’—˙ Î¬◊“√‰≈¬ ˝√√À˚˛ Î¬◊Í¬˘ › ‹ ’—À˙ ¤fl¡øÈ¬
Micronucleus õ∂À¬ı˙ fl¡¬ı˛˘º 6. Î¬◊“≈√‰≈¬ ’—À˙ õ∂ø¬ı©Ü Micronucleus ø¬ıˆ¬q¡ ˝√√˘º 7. Î¬◊“√‰≈¬ ’—À˙ ’¬ıøàÔÓ¬ øÚÎ¬◊øflv¡˚˛±¸¡Z˚˛
¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝√√˘º ‹ ¸—˚≈q¡ øÚÎ¬◊øflv¡˚˛±¸ ø¡Zˆ¬±øÊ√Ó¬ ˝√√˘º ’Ú…±Ú… øÚÎ¬◊øflv¡˚˛±¸À√¬ı˛ ’¬ı˘≈ø5 ‚È¬ÀÓ¬ Ô±øfl¡˘º 8. ¸—˚≈q¡
øÚÎ¬◊øflv¡˚˛±¸ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ ¬Û¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ø¡Zˆ¬±øÊ√Ó¬ ˝√√˘º Ù¬À˘ ‰¬±¬ı˛øÈ¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ Î¬◊æ√¬ı ˝√√˘º 9. ‰¬±¬ı˛øÈ¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±À¸¬ı˛
≈√øÈ¬ Macronucleus ¤¬ı— ’¬Û¬ı˛ ≈√øÈ¬ Micronucleus Ô±fl¡˘º 10. ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ Ú”Ó¬Ú õ∂Ê√Àij¬ı˛ ≈√øÈ¬ õ∂±Ìœ¬ı˛
(A ¤¬ı— B) ¤fl¡øÈ¬ fl¡À¬ı˛ Macronucleus ¤¬ı— ≈√øÈ¬ fl¡À¬ı˛ Micronucleus Ô±fl¡˘º

ø‰¬S Ú— 3.2 (II) ¤¬ı— 3.2 (III) Storer ¤¬ı— ¸˝√√À˚±·œ·Ì ’Ú≈¸¬ı˛ÀÌº
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ø‰¬S Ú— 3.3 (I) : Plasmodium vivax-Œ˚˛¬ı˛ Ê√œ¬ıÚ ‰¬√flË¡º
(A) Capillary-¬ı˛ øˆ¬Ó¬¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ˜ÀÒ… ’±—øÈ¬ √˙±, ¬Ûø¬ı˛ÌÓ¬ √˙±, ø¬ıˆ¬±Ê√Ú √˙± › õ∂±flƒ¡À˚ÃÚÀfl¡±¯∏ [¶aœ

› ¬Û≈—] ¬ı˛À˚˛ÀÂ√º
(B) ˜˙±¬ı˛ √—˙ÀÚ¬ı˛ Ù¬À˘ Ó¬±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ ¶aœ › ¬Û≈— ¬õ∂±fl¡Œ˚ÃÚÀfl¡±¯∏ ŒÓ¬Àfl¡ ¶aœ › ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ Î¬◊æ√¬ıº
(C) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ fl¡À˚˛fl¡øÈ¬ Ookinete ¬Û±fl¡àÔ˘œ¬ı˛ Œ√˚˛±À˘¬ı˛ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√À26√º
(D) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ ø¬ıøˆ¬iß √˙±¬ı˛ Oocyst (E) ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ Sporozoiteº
(F) Sporozoite-Œ˚˛¬ı˛ ¬ı±˝√√fl¡ ˜˙± ¬Û≈Ú¬ı˛±˚˛ Capillary ŒÔÀfl¡ ¬ı˛q¡¬Û±ÀÚ¬ı˛ ¸˜˚˛ Sporozoite ·Ì ¬ı˛q¡À¸Ë±ÀÓ¬ õ∂À¬ı˙

fl¡¬ı̨ÀÂ√º
(G) Capillary ŒÓ¬ Sporozoite õ∂À¬ı˙ fl¡À¬ı˛ÀÂ√º
(H) ˚fl‘¡ÀÓ¬¬ı˛ Œfl¡±¯∏ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛ Sporozoite-Œ·±˘±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ÀÂ√º
(I) ˚fl‘¡ÀÓ¬¬ı˛ Œfl¡±À¯∏¬ı˛ øˆ¬Ó¬¬ı˛ Sporozoite-Œ˚˛¬ı˛ ¬Ûø¬ı˛ÌøÓ¬ Schizont √˙±º

ø‰¬S Ú— 3.3 (I) Dr. N. Pal-Œ˚˛ Œ¸ÃÊ√ÀÚ…º
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√ø‰¬S Ú— 3.3 (II); Plasmodium vivax

1. ’±—øÈ¬ √˙±º
2. ’±—øÈ¬ √˙± ŒÔÀfl¡ √√√∏CÀÙ¬±Ê√À˚˛È¬ ·øÍ¬Ó¬ ˝√√À26√º
3. √√√∏CÀÙ¬±Ê√À˚˛È¬
4. √√√∏CÀÙ¬±Ê√À˚˛È¬
5. Lymphocyte Ú±˜fl¡ Œù´Ó¬¬ı˛q¡ fl¡øÌfl¡±º
6. Schizont [ø¬ıˆ¬q¡ ˝√√›˚˛±¬ı˛ ¬Û”À¬ı«]
7. Schizont

8. Schizont-ŒÔÀfl¡ merozoite ∆Ó¬¬ı˛œ ˝√√À˚˛ÀÂ√º
9. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [ƒ¶aœ]
10. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
11. ¬ı˛Àq¡¬ı˛ Œõ≠È¬À˘È¬ fl¡øÌfl¡±º
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ø‰¬S Ú— 3.3 (III) : Plasmodium ovale

1. ’±—øÈ¬ √˙±º
2. Eosinophil Ú±˜fl¡ Œù´Ó¬ fl¡øÌfl¡±
3. Trophozoite

4. Trophozoite

5. Trophozoite

6. Schizont, nucleus ˆ¬±e·ÀÓ¬ ’±¬ı˛y¬ fl¡À¬ı˛ÀÂ√
7. Merozoite ·Í¬Ú ˝√√À˚˛ÀÂ√º
8. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
9. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
10. Trophozoite

11. Platelet ¬ı˛q¡ fl¡øÌfl¡±
12. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±º
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ø‰¬S Ú— 3.3 (IV) : Plasmodium falciparum

1. ’±—øÈ¬ √˙±º
2. ’±—øÈ¬ √˙±, Œ√flË¡±˜±øÈ¬Ú ≈√˝◊√√øÈ¬
3. øÓ¬ÚøÈ¬ ’±—øÈ¬ √˙± ¤fl¡˝◊√√ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’¬ıøàÔÓ¬º
4. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±
5. Trophozoite

6. Merozoite ·øÍ¬Ó¬ ˝√√À˚˛ÀÂ√
7. õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
8. õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
9. ’±—øÈ¬ √˙± √√√∏CÀÙ¬±Ê√À˚˛ÀÈ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À26√º
10. Platelet ¬ı˛q¡ fl¡øÌfl¡±
11. ’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ Î¬◊¬Û¬ı˛ Ú…d¬ ’±ÀÂ√º ¤øÈ¬ accole √˙±º
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ø‰¬S Ú— 3.3 (V) : Plasmodium malariae

1. ’±—øÈ¬ √˙±º
2. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±
3. Trophozoite

4. Trophzoite

5. Trophozoite (band ’±fl¡±À¬ı˛¬ı˛]
6. Trophozoite (band ’±fl¡±À¬ı˛¬ı˛]
7. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
8. Schizont

9. Mcrozoite ·øÍ¬Ó¬ ˝√√À˚˛ÀÂ√º
10. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
11. õ∂±fl¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
12. Reticulocyte ¬ı˛q¡ fl¡øÌfl¡±
13. Platelet ¬ı˛q¡ fl¡øÌfl¡±

ø‰¬S Ú— 3.3 (II). 3.3 (IV) › 3.3 (V). Loban › Polozok ’Ú≈¸¬ı˛ÀÌº
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¤fl¬fl¬ 4 qqqqq ¬Û¬ı« ¬Ûø¬ı˛ÀÙ¬¬ı˛± ¬ı± øÂ√^±˘ √õ∂±Ìœ ¶Û?
·Í¬Ú

4.1 √õ∂d¬±¬ıÚ±

4.2 Î¬◊ÀV˙…

4.3 Œfl¬±À¯∏¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ › ø¬ıÚ…±¸

4.4 ¶ÛÀ?¬ı˛ Ú±ø˘fl¬± Ó¬La

4.5 ¶ÛÀ?¬ı˛ ÊÚÚ › ø¬ıfl¬±˙

4.6 ¶ÛÀ?¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú é¬˜Ó¬±

4.7 ¬Ûø¬ı˛ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ ∆¬ıø˙©Ü… › Œ|øÌø¬ıÚ…±¸

4.8 ¸±¬ı˛±—˙

4.9 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

4.10 Î¬◊M¬ı˛̃ ±˘±

4.11 ¢∂KÔ¬Û?œ

4.1 √õ∂d¬±¬ıÚ±

øÂ√^±˘ √õ∂±Ìœ ¬ı± ¬Ûø¬ı˛ÀÙ¬¬ı˛± (Porifera) Ú± ¬ıÀ˘ ¶Û? ¬ı˘À˘ ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¤˝◊ ’À˜¬ı˛≈G¬œ
√õ∂±Ìœ·≈ø˘Àfl¬ ¬ı≈Á¬ÀÓ¬ ’±¬ÛÚ±À¬ı˛ fl¬±À¬ı˛±¬ı˛˝◊ ’¸≈ø¬ıÒ± ˝À¬ı Ú±º ’±¬ÛÚ±¬ı˛± ˝˚˛Ó¬ ’ÀÚÀfl¬ ¸˜≈À^¬ı˛ Ò±À¬ı˛ Œ¬ıÎ¬ˇ±ÀÓ¬
ø·À˚˛ ¶Û? ŒÀ‡ÀÂ√Úº ’·ˆ¬œ¬ı˛ ¸˜≈^ øfl¬Ú±À¬ı˛, Œ˚‡±ÀÚ √õ∂¬ı±˘ √õ∂±‰¬œ¬ı˛ ·ÀÎ¬ˇ Î¬◊Í¬ÀÂ√, Œ˚˜Ú Ó¬±ø˜˘Ú±Î√√√ˇ√√≥
Î¬◊¬Ûfl”¬À˘¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ, ·±˘ƒÙ¬-’Ùƒ¬-˜±iß±¬ı˛ ¬ı± ¬Ûflƒ¬-√õ∂Ì±˘œ¬ı˛ ’±À˙¬Û±À˙ ¤˝◊ ¶ÛÀ?¬ı˛ Ú±Ú± √õ∂Ê±øÓ¬¬ı˛ Œ‡±
Œ˜À˘º ŒÊÀ· ›Í¬± √õ∂¬ı±˘ √õ∂±‰¬œ¬ı˛ ø‚À¬ı˛ ˝˘”, fl¬˜˘±, ˘±˘ ¬ı± ¬ı±±ø˜ ¤˜Ú Ú±Ú± ¬ı˛À„¬ı˛ ’±˘¬ÛÚ±·≈À˘± ¤fl¬È≈¬
˘é¬ fl¬¬ı˛À˘˝◊ Œ¬ı±Á¬± ˚±À¬ı Œ¸‡±ÀÚ ¶ÛÀ?¬ı˛ ¬ıÀÌ«±8˘ Î¬◊¬ÛøàÔøÓ¬º ¢∂±À˜-·À? Ò±Ú Œfl¬ÀÈ¬ ŒÚ¬ı±¬ı˛ ¬Û¬ı˛ ˙≈fl¬ÀÚ±
Ò±Ú·±ÀÂ√¬ı˛ Œ·±Î¬ˇ± ø‚À¬ı˛ ˝±˘fl¬± ¬ı±±ø˜ ¬ıÀÌ«¬ı˛ ø˜ÀÍ¬ ÊÀ˘˝◊ ¬ı±¸ fl¬À¬ı˛ ¤˜Ú ¶ÛÀ?¬ı˛ √õ∂±˚˛˝◊ Œ‡± Œ˜À˘º
¤fl¬¬ı±¬ı˛ ø‰¬ÀÚ ŒÚ¬ı±¬ı˛ ¬Û¬ı˛, ’±˜±À¬ı˛ ‰¬±¬ı˛¬Û±À˙¬ı˛ √õ∂fl‘¬øÓ¬ÀÓ¬, Œ¸ ø˜ÀÍ¬ ÊÀ˘˝◊ Œ˝±flƒ¬ ¬ı± ¸˜≈À^, ¶Û? ‡≈“ÀÊ
øÚÀÓ¬ fl¬±À¬ı˛±¬ı˛ ’¸≈ø¬ıÀÒ ˝À¬ı Ú±º

¬¬¬¬Û‘øÔ¬ıœÀÓ¬ √õ∂±˚˛ ¬Û“±‰¬˝±Ê±¬ı˛ √õ∂Ê±øÓ¬¬ı˛ ¶Û? ¬Û±›˚˛± ˚±˚˛º ¤À¬ı˛ ˜ÀÒ… ˜±S ŒÎ¬ˇÀ˙±øÈ¬ ¬ı±¸ fl¬À¬ı˛ ø˜Í¬±
ÊÀ˘, ¬ı±øfl¬¬ı˛± ¸¬ı±˝◊ ¸˜≈^¬ı±¸œº 1765 ¸±À˘ Ellis ˚‡Ú ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛ √õ∂±Ìœ¬ı˛ ·≈Ì±¬ıø˘ ¬ıÌ«Ú± fl¬À¬ı˛Ú
Ó¬‡Ú ŒÔÀfl¬ √õ∂±˚˛ ¤fl¬À˙± ¬ıÂ√¬ı˛ Êœ¬ıÊ·ÀÓ¬ ¶ÛÀ?¬ı˛ àÔ±Ú øÚÀ˚˛ Ú±Ú± ø¬ıÓ¬Àfl«¬¬ı˛ Á¬Î¬ˇ ¬ıÀ˚˛ Œ·ÀÂ√º Œfl¬ÚÚ±
¶Û? ‰¬˘±ÀÙ¬¬ı˛± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± , ·±ÀÂ√¬ı˛ ˜Ó¬ ¤fl¬ Ê±˚˛·±˚˛ ’±È¬Àfl¬ Ô±Àfl¬º ŒÀ‡ Œfl¬±Ú √õ∂±Ìœ ¬ıÀ˘ ˜ÀÚ˝◊
˝˚˛ Ú±º ’Ô‰¬ ¤À¬ı˛ ŒÀ˝¬ı˛ ·Í¬Ú › Êœ¬ıÚ‰¬flË¡ ¬¬Û˚«À¬ıé¬Ì fl¬¬ı˛À˘ ¬ı≈Á¬ÀÓ¬ ¬ı±øfl¬ Ô±Àfl¬Ú± ¶Û? øÚ–¸ÀµÀ˝
√õ∂±Ìœº ¶ÛÀ?¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ › ˙±¬ı˛œ¬ı˛Ó¬M3 ø¬ı‰¬±¬ı˛ ø¬ıÀù≠¯∏Ì fl¬À¬ı˛ R. E. Grant, 1836 ¸±À˘ √õ∂Ô˜ ¬Ûø¬ı˛ÀÙ¬¬ı˛±
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(Porifera ; L. Porus = pores ¬ı± øÂ^  , ferro = to bear ¬ı± ¬ı˝Úfl¬±¬ı˛œ] Ú±˜øÈ¬ √õ∂‰¬˘Ú fl¬À¬ı˛Úº ¶ÛÀ?¬ı˛
¸˜d¬ ˙¬ı˛œ¬ı˛ ’¸—‡… øÂ√^˚≈q¡ Ó¬±˝◊ ¤¬ı˛ Ú±˜ øÂ√^±˘√õ∂±Ìœº

¤fl¬Àfl¬±¯∏œ √õ∂±Ìœ ŒÔÀfl¬ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ˝±Ó¬ ÒÀ¬ı˛ ¬ı˝≈Àfl¬±¯∏œ √õ∂±ÌœÀ¬ı˛ (Metazoa) Î¬◊X«Ó¬ÀÚ ¶Û? √õ∂Ô˜
Ò±¬Ûº ¸˜d¬ ¬ı±Ò± ’øÓ¬flË¡˜ fl¬À¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙ ‰¬˜»fl¬±¬ı˛ ‡±¬Û ‡±˝◊À˚˛ øÚÀÓ¬ ¤fl¬Àfl¬±¯∏œ ’±…√õ∂±Ìœ ¬ı±
Œ√õ∂±ÀÈ¬±ÀÊ±˚˛±À¬ı˛ (Protozoa) Ê≈øÎ¬ˇ ŒÚ˝◊º øfl¬ôL≈√ Ó¬±À¬ı˛ ¸¬ıÀ‰¬À˚˛ ¬ıÎ¬ˇ √õ∂øÓ¬¬ıKÒfl¬Ó¬± ’±Ì≈ø¬ıé¬øÌfl¬ ’±˚˛Ó¬Úº
¤fl¬øÈ¬ ˜±S Œfl¬±¯∏ ˚ø ’±fl¬±À¬ı˛-’±˚˛Ó¬ÀÚ ‡≈¬ı ¬ıÎ¬ˇ ˝ÀÓ¬ ¬Ô±Àfl¬ Ó¬À¬ı ˙±¬ı˛œ¬ı˛¬ı‘Mœ˚˛ › ·Í¬Ú·Ó¬ Ú±Ú± ¸˜¸…±
Œ‡± ŒÀ¬ıº ù´¸ÀÚ¬ı˛ ÊÚ… ·…±¸ ’Ô¬ı± ¬Û≈ø©Ü › ¬ıÊ«… ¬Û±Ô« ’±±Ú-√õ∂±ÀÚ¬ı˛ fl¬±˚«fl¬¬ı˛ ˝±¬ı˛ ¬ıÊ±˚˛ ¬ı˛±‡ÀÓ¬ ø¬ı˙±˘
’±˚˛Ó¬ÀÚ¬ı˛ ’ø¬ıˆ¬q¡ Œ√õ∂±ÀÈ¬±õ≠±Ê˜Àfl¬ ’¬ı˙…˝◊ ’±fl¬±À¬ı˛ ‰¬…±õI◊± ˝ÀÓ¬ ˝À¬ıº ’Ô‰¬ Œ¸˝◊¬ı˛fl¬˜ ø¬ı˙±˘ ’±fl¬±À¬ı˛¬ı˛
‰¬…±õI◊± Œfl¬±˙ ˚±øLafl¬ øàÔøÓ¬˙œ˘Ó¬± ˝±ø¬ı˛À˚˛ ˆ¬e·≈¬ı˛ ˝À˚˛ ¬ÛÎ¬ˇÀ¬ıº ’±¬ı±¬ı˛ ˚±øLafl¬ ¸¬ı˘Ó¬± ¬ı˛±‡ÀÓ¬ ˚ø Œfl¬±¯∏øÈ¬
Œ·±˘fl¬±fl¬±¬ı˛ ˝˚˛ Ó¬À¬ı Ó¬±¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe· ø¬ıøˆ¬iß ¬ıd≈¬ ’±±Ú-√õ∂±ÀÚ¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛ Ó¬À˘¬ı˛ ¬Ûø¬ı˛˜±Ú
fl¬À˜ ˚±À¬ıº ’¬Û¬ı˛¬ÛÀé¬, ’¸—‡… é≈¬^±fl¬±¬ı˛ Œfl¬±À˙¬ı˛ ¸˜ø©ÜÀÓ¬˝◊ ˚ø ¬ıÎ¬ˇ ’±fl¬±À¬ı˛¬ı˛ ¸‘ø©Ü ˝˚˛ Ó¬À¬ı ‹ ≈øÈ¬
¸˜¸…±¬ı˛˝◊ ¸˜±Ò±Ú ˝ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ √õ∂À˚˛±ÊÀÚ¬ı˛ ¬ÛÔ ÒÀ¬ı˛˝◊ ¤ø·À˚˛ÀÂ√ ø¬ı¬ıÓ«¬Úº ¸—‚¬ıX ’±…√õ∂±Ìœ¬ı˛ ¤fl¬øÈ¬
Œ·±á¬œ, Œfl¬±˚˛±ÀÚ±Ùv¬…±øÊø˘Î¬±¬ı˛ (Choanoflagillida) ø¬ı¬ıøÓ«¬Ó¬ Î¬◊M¬ı˛¸”¬ı˛œ ’±ÊÀfl¬¬ı˛ øÂ√^±˘ √õ∂±Ìœ¬ı˛± ¸y√√¬ıÓ¬–
57 Œfl¬±øÈ¬ ¬ıÂ√¬ı˛ ’±À· fl¬…±˜ø¬ıË˚˛±Ú (Cambrian) ˚≈À·, øÂ√^±˘ √õ∂±Ìœ¬ı˛ √õ∂Ô˜ √õ∂fl¬±˙º ¤fl¬Àfl¬±¯∏œ ŒÔÀfl¬
¬ı˝≈Àfl¬±¯∏œ Œ˝¸—·Í¬ÀÚ øÂ√^±˘√õ∂±Ìœ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ¤fl¬øÈ¬ Î¬◊À~‡À˚±·… ¬ÛÀé¬¬Ûº øfl¬ôL≈√ ’±˙« ¬ı˝≈Àfl¬±¯∏œÀ¬ı˛
(Eumetazoa) Œfl¬±¯∏d¬¬ı˛ ø¬ıÚ…±¸ ŒÔÀfl¬ ¶ÛÀ?¬ı˛ ·Í¬Ú ¤Ó¬È¬±˝◊ øˆ¬iß Œ˚ Huxley (1875) ¤¬ı— Sollos

(1884) øÂ√^±˘√õ∂±ÌœÀfl¬ Œ˜È¬±ÀÊ±˚˛± ŒÔÀfl¬ ¬Û‘Ôfl¬ fl¬À¬ı˛ ¤fl¬øÈ¬ øˆ¬iß ˙±‡± ¬Û…±¬ı˛±ÀÊ±˚˛± (Parazoa) ø˝¸±À¬ı
·Ì… fl¬À¬ı˛Úº ø¬ıøˆ¬iß ø¬ıÓ¬Àfl«¬¬ı˛ Œfl¬fø¬ıµ≈ ¤¬ı— ŒÀ˝¬ı˛ ·Í¬ÀÚ¬ı˛ øfl¬ ŒÔÀfl¬ ‰¬˜fl¬√õ∂ ¤˝◊ øÂ√^±˘√õ∂±Ìœ ¸•ÛÀfl«¬
¤˝◊ ¤fl¬Àfl¬ ’±À˘±‰¬Ú± fl¬¬ı˛± ˝À¬ıº

4.2 Î¬◊ÀV˙… –

¤˝◊ ¤fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚñ

l ¬ı˝≈Àfl¬±¯∏œ Œ˝ ¸—·Í¬ÀÚ¬ı˛ √õ∂Ô˜ ¬ÛÀé¬¬Û ø˝¸±À¬ı øÂ√^±˘ √õ∂±Ìœ ¬ÛÀ¬ı«¬ı˛ ¶ÛÀ?¬ı˛ Œfl¬±¯∏ø¬ıÚ…±¸ › ·Í¬Ú
¸•ÛÀfl«¬ Ò±¬ı˛Ì± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ¶ÛÀ?¬ı˛ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ·Í¬Ú ¤¬ı— ∆Êø¬ıfl¬ øflË¡˚˛±fl¬À˜« ¤˝◊ Ó¬ÀLa¬ı˛ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬±·≈ø˘ øÚÀ«˙ fl¬¬ı˛ÀÓ¬
¬Û±¬ı˛À¬ıÚº

l Œfl¬±Ú ø¬ıÀ˙¯∏ fl¬˘±Ó¬La ¬ı± ’e·Ó¬La ¬ı…øÓ¬À¬ı˛Àfl¬ ¶Û? øfl¬ˆ¬±À¬ı ’ød¬Q¬ı˛é¬± fl¬¬ı˛ÀÂ√, ¤˝◊ ø¬ı¯∏˚˛øÈ¬ ¬ı≈øÁ¬À˚˛
øÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ¶ÛÀ?¬ı˛ ¬ı—˙ø¬ıd¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß √õ∂øflË¡˚˛±, ̧ À¬ı«±¬Ûø¬ı˛ ¶ÛÀ?¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±ÀÚ¬ı˛ ø‰¬M√√±fl¡¯∏«fl¡ é¬˜Ó¬± ̧ •ÛÀfl«¡
ø¬ı˙√ ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

l ¶ÛÀ?¬ı˛ ∆¬ıø˙©Ü… › Œ|Ìœø¬ıÚ…±¸ ¸•Ûøfl«¡Ó¬ ’±À˘±‰¬Ú± ŒÔÀfl¡ ¬Û¬ı« ¬Ûø¬ı˛ÀÙ¬¬ı˛±¬ı˛ ∆¬ıø‰¬S… › Î¬◊X«Ó¬Ú
ø¬ı¯∏À˚˛ ¬ı…±‡…± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
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4.3 Œfl¬±À¯∏¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ › ø¬ıÚ…±¸ –  [ø‰¬S 4.1)

¸¬ı˛˘ ¶ÛÀ?¬ı˛ ŒÀ˝ ¸±Ò±¬ı˛ÌÓ¬ – ≈øÈ¬ Œfl¬±¯∏d¬¬ı˛ Œ‡± ˚±˚˛º ¬ı±˝◊À¬ı˛¬ı˛ øÀfl¬ ’±¬ı¬ı˛Ìœ Œfl¬±¯∏d¬¬ı˛ ¬ı±
ø¬ÛÚ±Àfl¬±Î¬±˜« (Pinacoderm) ¤¬ı— ŒÀ˝¬ı˛ øˆ¬Ó¬À¬ı˛ ø¬ıÀ˙¯∏ Ùv¬…±ÀÊ˘± (Flagella) ̊ ≈q¡ fl¬˘±¬ı˛ Œfl¬±¯∏ (Collar

Cell)  ¬ı± Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ (Choanocyte) øÚø˜«Ó¬ Œfl¬±˚˛±ÀÚ±Î¬±˜« (Choanoderm)º ¤˝◊ ≈˝◊ Œfl¬±¯∏d¬À¬ı˛¬ı˛
˜Ò…¬ıM«œ ’=À˘ ¬ı˛À˚˛ÀÂ√ Œ˜À¸Úfl¬±˝◊À˜¬ı˛ (Mesenchyme) ’Ò«Ó¬¬ı˛˘ Ò±S, Œ˚‡±ÀÚ ’…±ø˜¬ı±¬ı˛ ˜Ó¬ ‰¬˘ÀÚ
¸é¬˜ ø¬ıøˆ¬iß Œfl¬±¯∏ ¤¬ı— ˙¬ı˛œÀ¬ı˛¬ı˛ fl¬±Í¬±À˜± √õ∂±Úfl¬±ø¬ı˛ ø¶Ûøfl¬Î¬◊˘ (Spicule) ¬ı± ¶Ûø?Ú (Spongin)

Œ√õ∂±È¬œÚ¸”S ¬ı˛À˚˛ÀÂ√º ¤˝◊¸¬ı Œfl¬±¯∏ › fl¬±Í¬±À˜±¬ıd≈¬¸˝ Œ˜À¸Úfl¬±˝◊˜ ’=˘øÈ¬Àfl¬ Œ˜À¸±˝±˝◊˘› (Mesohyl)

¬ı˘± ˝˚˛º ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ Î¬◊À~‡À˚±·… Œfl¬±¯∏·≈ø˘¬ı˛ ø¬ı¬ı¬ı˛Ì ¤‡±ÀÚ Œ›˚˛± ˝˘º

4.3.1 ’±¬ı¬ı˛Ìœ Œfl¬±¯∏d¬¬ı˛ ¬ı± ø¬ÛÚ±Àfl¬±Î«¬±˜ –

¶ÛÀ?¬ı˛, ø¬ıÀ˙¯∏Ó¬– ¸¬ı˛˘ ’…±¶®Ú  (Ascon) ¶ÛÀ?¬ı˛ ¬ıø˝–·±S ¬ı± ’ôL√–¢∂±À˜¬ı˛ ’—˙ø¬ıÀ˙¯∏ ∆Ó¬¬ı˛œ
˝À˚˛ÀÂ√ ø¬ÛÚ±Àfl¬±¸±˝◊È¬ (Pinacocyte) Œfl¬±¯∏ ø√À˚˛º ¤˝◊ Œfl¬±¯∏·≈ø˘ ‰¬…±õI◊± › ¬ı˝≈ˆ”¬Ê±fl‘¬øÓ¬º ‚Ú¸—‚¬ıXˆ¬±À¬ı
ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ·±S ¤ø¬ÛÀÔø˘˚˛±˜ ¬ı± ¤ø¬ÛÎ¬±¬ı˛ø˜¸ (Epidermis) ·Í¬Ú fl¬À¬ı˛º ’¬ıàÔ±Ú ’Ú≈˚±˚˛œ
ø¬ÛÚ±Àfl¬±Î¬±˜« ≈Ò¬ı˛ÀÚ¬ı˛  , ¬ıø˝–·±ÀS ¤À'± ¬ı± ¤À"±ø¬ÛÚ±Àfl¬±Î¬±˜« (Exopinacoderm) ¤¬ı— ’ôL√–·±ÀS
¤À`¬±-¬ı± ¤ÀKÈ¬±ø¬ÛÚ±Àfl¬±Î¬±˜« (Entopinacoderm)º ’À¬Ûé¬±fl‘¬Ó¬ ÊøÈ¬˘ ¸±˝◊fl¬Ú (Sycon) ¤¬ı— ø¬ıÀ˙¯∏
ÊøÈ¬˘ ø˘Î¬◊fl¬Ú (Leucon) ¶ÛÀ?¬ı˛ ’ˆ¬…ôL√À¬ı˛ ø¬ıøˆ¬iß Ú±ø˘fl¬±¬ÛÀÔ¬ı˛ ·±ÀS ¤À`¬±ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛
’±¬ı¬ı˛Ì Œ‡± ˚±˚˛º ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘¬ı˛ ¸—Àfl¬±‰¬œ é¬˜Ó¬± ’±ÀÂ√º ‰¬…±õI◊± ¤˝◊ Œfl¬±¯·≈ø˘¬ı˛ √õ∂±ôL√ˆ¬±·
ŒÔÀfl¬ Œfl¬Àf¬ı˛ øÀfl¬ ¸—fl≈¬ø‰¬Ó¬ ˝À˚˛ Œé¬SÙ¬˘ fl¬ø˜À˚˛ ŒÙ¬˘ÀÓ¬ ¬Û±À¬ı˛º ¤ˆ¬±À¬ı √õ∂À˚˛±ÊÀÚ ¶ÛÀ?¬ı˛ ¬ı±ø˝À¬ı˛¬ı˛
¬ı± øˆ¬Ó¬À¬ı˛¬ı˛ ·±S±¬ı¬ı˛Ìœ Ó¬À˘¬ı˛ ¸—Àfl¬±‰¬Ú ‚øÈ¬À˚˛ Ô±Àfl¬º ’ÀÚfl¬ ¶ÛÀ? ø¬ÛÚ±Àfl¬±Î¬±À˜«¬ı˛ ’±¬ı¬ı˛Ì ¬Û‘Ôfl¬ ¬Û‘Ôfl¬
ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±¯∏ øÀ˚˛ ∆Ó¬¬ı˛œ Ú± ˝À˚˛ ¤fl¬øÈ¬ ¬ı˝≈øÚÎ¬◊øflv¬˚˛±¸˚≈q¡ Œ√õ∂±ÀÈ¬±õ≠±ÊÀ˜¬ı˛ ¬Û±Ó¬˘± ‰¬±À¬ı˛¬ı˛
[ø¸Úø¸øÈ¬˚˛±˜  , Syncitium) ’±2Â±Ú ø˝¸±À¬ı ·øÍ¬Ó¬ ˝˚˛º ø¬ÛÚ±Àfl¬±Î¬±À˜«¬ı˛ ¤˝◊¬ı˛”¬Û ø¸Úø¸øÈ¬˚˛±˘ ·Í¬ÚÀfl¬
¤ø¬ÛÀÔ˘À˚˛Î¬ ¬Û«± (Epitheloid Membrane) ¬ı˘± ˝˚˛º ¤‡±ÀÚ Î¬◊À~‡… Œ˚ ¶ÛÀ?¬ı˛ ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ Œ|øÌ
Œ˝'…±flƒ¬øÈ¬ÀÚø˘Î¬±¬ı˛ (Hexactinellida) ¸¸…À¬ı˛ Œfl¬±Ú øÚø«©Ü ¬ıø˝–’±¬ı¬ı˛Ìœ Ô±Àfl¬ Ú±º

¤…±¶®Ú ¶ÛÀ?¬ı˛ ø¬ÛÚ±Àfl¬±Î¬±À˜«¬ı˛ Œfl¬±¯∏·≈ø˘¬ı˛ ˜ÀÒ… √õ∂±˚˛˙–˝◊ ˝◊Ó¬d¬Ó¬– ø¬ıøé¬5 øÂ√^˚≈q¡ Œ¬Û±À¬ı˛±¸±˝◊È¬
(Porocyte) Œfl¬±¯∏ Œ‡± ˚±˚˛º ø¬ÛÚ±Àfl¬±¸±˝◊ÀÈ¬¬ı˛ àÔ≤˘ Œfl¬f ’=À˘ Œ√õ∂±ÀÈ¬±õ≠±ÊÀ˜¬ı˛ ˜ÀÒ… øÂ√^ ∆Ó¬¬ı˛œ ˝À˚˛
¤˝◊ Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ Î¬◊»¬ÛøM ˝ÀÓ¬ ¬Û±À¬ı˛º ’±¬ı±¬ı˛ øˆ¬iß ˜ÀÓ¬ Œ˜À¸Úfl¬±˝◊˜±¬ı˛ ø¬ıÀ˙¯∏ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏
ŒÔÀfl¬ Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ Î¬◊»¬ÛøM ˝À˚˛ Ô±Àfl¬º Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ øÂ√^¬ÛÀÔ Ê˘ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬
¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ’ˆ¬…ôL√À¬ı˛ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º øÂ√^·≈ø˘¬ı˛ √õ∂±ôL√ˆ¬±À·¬ı˛ ¬Û±Ó¬˘± ¸±˝◊ÀÈ¬±õ≠±Ê˜ d¬¬ı˛ ¸—fl≈¬ø‰¬Ó¬-
√õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ øÂ√^¬ÛÀÔ¬ı˛ ’±fl¬±¬ı˛ ŒÂ√±È¬-¬ıÎ¬ˇ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤ˆ¬±À¬ı Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛
Ê˘ √õ∂¬ı±À˝¬ı˛ ¬Ûø¬ı˛˜±Ì øÚ˚˛LaÌ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¸±˝◊fl¬Ú ¬ı± ø˘Î¬◊fl¬ÀÚ¬ı˛ ˜Ó¬ ÊøÈ¬˘ ·Í¬ÀÚ Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±¯∏
Œ‡± ˚±˚˛ Ú±º ’ÀÚfl¬ Œé¬ÀS Œ¬Û±À¬ı˛±¸±˝◊È¬·≈ø˘ ˘≈5 ˝›˚˛±¬ı˛ fl¬±¬ı˛ÀÌ Œ˝±¬ı¬ı˛ÌœÀÓ¬ Œfl¬±¯∏±ôL√¬ı˛ (intercellular)

¬ı˛KÒ™ ∆Ó¬¬ı˛œ ˝˚˛ ¤¬ı— Œ¸˝◊ Œfl¬±¯∏±ôL√¬ı˛ ¬ı˛KÒ™ ¬ÛÀÔ˝◊ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ Ê˘ ¶ÛÀ?¬ı˛ ˙¬ı˛œ¬ı˛ ’ˆ¬…ôL√À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º
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4.3.2  Œ¬ÛÃø©Üfl¬ Œfl¬±¯∏d¬¬ı˛ ¬ı± Œfl¬±˚˛±ÀÚ±Î¬±˜« –

¶ÛÀ?¬ı˛ ŒÀ˝¬ı˛ ’ˆ¬…ôL√À¬ı˛¬ı˛ √õ∂±‰¬œ¬ı˛, ø¬ıÀ˙¯∏Ó¬– øÚø«©Ü Ú±ø˘fl¬± › √õ∂Àfl¬±Àá¬¬ı˛ ’ôL√–√õ∂±‰¬œ¬ı˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
(Choanocyte) Œfl¬±À¯∏¬ı˛ ̧ ±ø¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬º ¤˝◊ d¬¬ı˛˝◊ Œfl¬±˚˛±ÀÚ±Î¬±˜«º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈≈ø˘ ÊÀ˘ ø˜ø|Ó¬
é≈¬^ é≈¬^ ‡±…fl¬øÌfl¬± ¸—¢∂À˝ ¸±˝±˚… fl¬À¬ı˛º ¤˝◊ Œfl¬±˚˛±ÀÚ±Î¬±˜«Àfl¬ Œ¬ÛÃø©Üfl¬ Œfl¬±¯∏d¬¬ı˛ (Gastral Layer) ¬ı˘±
‰¬À˘º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ √õ∂±˚˛ Œ·±˘±fl¬±¬ı˛  , Œfl¬±À¯∏¬ı˛ ˜≈q¡ ¬√õ∂±ÀôL√ ¸”Ñ ’e·≈˘œ¬ı˛ Ú…±˚˛ √õ∂¬ıÒ«Ú ¬ı± øˆ¬˘±˝◊
(Villi)-¤¬ı˛ ¸±ø¬ı˛ ¬ı‘M±fl¬±À¬ı˛ ¸ø7¬¬¬Ó¬ ˝À˚˛ ¤fl¬øÈ¬ fl¬˘±¬ı˛ (Collar) ·Í¬Ú fl¬À¬ı˛º øˆ¬˘±˝◊·≈ø˘ ’±¬ı±¬ı˛
’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ¸”S±Ì≈¬Z±¬ı˛± ˚≈q¡ ˝›˚˛±˚˛ fl¬˘±¬ı˛øÈ¬ ¤fl¬øÈ¬ Â√“±fl¬øÚ¬ı˛ ˜Ó¬ ’±fl¬±¬ı˛ ŒÚ˚˛ ¤¬ı— Â√“±fl¬øÚ¬ı˛ øÂ√^·≈ø˘¬ı˛
·Î¬ˇ ¬ı…±¸ Œ˜±È¬±˜≈øÈ¬ 0.10 - 0.15 µu) [ø‰¬S 4.2) ¤˝◊ ¸”Ñ øÂ√^˚≈q¡ fl¬˘±À¬ı˛¬ı˛ √õ∂±‰¬œ¬ı˛ ¤fl¬øÈ¬ ˘•§±
Ùv¬…±ÀÊ˘±À˜¬ı˛ (Flagellum) Œ·±Î¬ˇ±Àfl¬ ø‚À¬ı˛ Ô±Àfl¬ [ø‰¬S 4.2)  , Ùv¬…±ÀÊ˘±˜øÈ¬ Œ·±Î¬ˇ±¬ı˛ øfl¬ ŒÔÀfl¬ ’¢∂ˆ¬±·
¬Û˚«ôL√ øé¬Ì±¬ıÀÓ«¬ ¸=±ø˘Ó¬ ˝À˚˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ √õ∂±ôL√ˆ¬±À· fl¬˘±¬ı˛ ’=˘øÈ¬ ø‚À¬ı˛ ≈¬ı«˘ Ê˘√õ∂¬ı±˝
¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ √õ∂¬ı±˝ Ê˘Àfl¬ fl¬˘±À¬ı˛¬ı˛ ¸øÂ√^ √õ∂±‰¬œÀ¬ı˛¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ’±¬ı˛ ¤˝◊ ¸˜À˚˛˝◊
ÊÀ˘ ˆ¬±¸˜±Ú fl¬øÌfl¬±·≈ø˘, Œ˚·≈ø˘ øÂ√^¬ÛÀÔ¬ı˛ Ó≈¬˘Ú±˚˛ ’±fl¬±À¬ı˛ ¬ıÎ¬ˇ, fl¬˘±À¬ı˛¬ı˛ √õ∂±‰¬œ¬ı˛ Œˆ¬ fl¬¬ı˛ÀÓ¬ Ú± Œ¬ÛÀ¬ı˛
fl¬˘±À¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ øÀfl¬ ’±È¬fl¬± ¬ÛÀÎ¬ˇº ¤˝◊ fl¬øÌfl¬±·≈ø˘ Œfl¬±˚˛±ÀÚ±¸±˝◊ÀÈ¬¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ Ê˜± ˝˚˛º ¤¬ı—
Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ Ù¬…±À·±˘±˝◊ÀÈ¬±ø¸¸ (Phagocytosis) √õ∂øflË¡˚˛±˚˛ ¤˝◊ fl¬øÌfl¬±·≈ø˘Àfl¬ ‡±… ø˝¸±À¬ı ¢∂˝Ì
fl¬À¬ı˛º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘¬ı˛ ¸ø•úø˘Ó¬ Ùv¬…±ÀÊ˘± ¸=±˘Ú øfl¬ôL≈√ fl¬‡ÀÚ±˝◊ Â√Àµ±¬ıKÒ Ú˚˛º Ó¬¬ı≈› ¤˝◊
¸=±˘Ú˝◊ ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ˜Ò… øÀ˚˛ Ê˘Àfl¬ flË¡˜±·Ó¬ √õ∂¬ı±ø˝Ó¬ fl¬À¬ı˛º ’±¬ı˛ ˙≈Ò≈˜±S ‡±…¢∂˝Ì ’±¬ı˛ ¬Û≈ø©ÜÀÓ¬
¸±˝±˚… fl¬¬ı˛±˝◊ Ú˚˛, Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ ‰¬±ø˝± ’Ú≈˚±˚˛œ ÊÚÚ Œfl¬±À¯∏ ¬ı˛”Û±ôL√ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛, øfl¬•§±
Ùv¬…±ÀÊ˘±˜ › fl¬˘±¬ı˛ ¬ıÊ«Ú fl¬À¬ı˛ ‰¬…±õI◊±, ¬ı˝≈ˆ”¬Ê±fl¬±¬ı˛ ø¬ÛÚ±Àfl¬±¸±˝◊ÀÈ¬ ¬Ûø¬ı˛¬ıøM«Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛º

4.3.3 Œ˜À¸Úfl¬±˝◊À˜¬ı˛ Œfl¬±¯∏¸˜”˝ –
’±À·˝◊ ŒÀ‡ÀÂ√Ú Œ˜À¸Úfl¬±˝◊˜ d¬¬ı˛øÈ¬ ¤À"±ø¬ÛÚ±Àfl¬±Î¬±˜« ¤¬ı— ¤À`¬±ø¬ÛÚ±Àfl¬±Î¬±˜« › Œfl¬±˚˛±ÀÚ±Î¬±À˜«¬ı˛

˜Ò…¬ıM«œ ’=À˘ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ d¬¬ı˛øÈ¬ ˜”˘Ó¬– ¶§2Â ¬ı± ’¶§2Â ’Ò«Ó¬¬ı˛˘ Ò±S ¤¬ı— ø¬ıøˆ¬iß fl¬±ÀÊ¬ı˛ ÊÚ…
øÚø«©Ü øfl¬Â√≈ ø¬ıø2Âiß Œfl¬±¯∏ øÚÀ˚˛ ·øÍ¬Ó¬º ¤˝◊ Œfl¬±¯∏·≈ø˘ ’…±ø˜¬ı±¬ı˛ ˜Ó¬ ‰¬˘ÀÚ ¸é¬˜º Ó¬±˝◊ Œfl¬±¯∏·≈ø˘Àfl¬
¤fl¬fl¬Ô±˚˛ ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏ (Amoeboid) ¬ı˘± ˝˚˛º ˚ø Œ˜À¸Úfl¬±˝◊À˜ Ò±ÀS¬ı˛ ¬Ûø¬ı˛˜±Ú ’ä øfl¬ôL≈√ Ó≈¬˘Ú±˚˛
Œfl¬±À¯∏¬ı˛ ¸—‡…± √õ∂‰≈¬¬ı˛ ˝˚˛ Ó¬À¬ı Œ˜À¸Úfl¬±˝◊˜Àfl¬ ¬Û…±À¬ı˛Úfl¬±˝◊˜± (Parrenchyma) ¬ı˘± ˝˚˛º ’¬Û¬ı˛¬ÛÀé¬ ˚ø
Ò±ÀS¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ øfl¬ôL≈√ Œfl¬±À¯∏¬ı˛ ¸—‡…± ¶§ä ˝˚˛ Ó¬À¬ı Œ˜À¸Úfl¬±˝◊˜Àfl¬ Œfl¬±À˘Úfl¬±˝◊˜± (Collenchyma)

¬ı˘± ˝˚˛º Œ˜À¸Úfl¬±˝◊˜±¬ı˛ Î¬◊À~‡À˚±·… ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏·≈ø˘ ˝˘ –
l Œfl¬±À˘Ú¸±˝◊È¬ (Collencyte)ñ¸¬ı˛≈ ¸¬ı˛≈ ˙±‡±-√õ∂˙±‡±˚≈q¡ é¬Ì¬Û¬ı±˝œ ’…±ø˜À¬ı±¸±˝◊È¬º ¤·≈ø˘

øÚÀÊÀ¬ı˛ ˜ÀÒ… ¸—À˚±· àÔ±¬ÛÚ fl¬À¬ı˛ ø¸Úø¸øÈ¬˚˛±˜ ø˝¸±À¬ı Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
l ŒflË¡±À˜±¸±˝◊È¬ (Chromocyte)ñŒ˚¸¬ı ’…±ø˜À¬ı±¸±˝◊ÀÈ¬¬ı˛ ¸±˝◊ÀÈ¬±õ≠±ÊÀ˜ ¬ı˛?fl¬ fl¬Ì± ø¬ı…˜±Ú

Œ¸·≈ø˘Àfl¬ ¬ı˛?fl¬ Œfl¬±¯∏ ¬ı± ŒflË¡±À˜±¸±˝◊È¬ ¬ıÀ˘º ¤˝◊ Œfl¬±¯∏·≈ø˘ ¶ÛÀ?¬ı˛ ·±S¬ıÌ« øÚÒ«±¬ı˛Ì fl¬À¬ı˛º
l ŒÔÀ¸±¸±˝◊È¬ (Thesocyte)ñ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏ ˚‡Ú ¸±˝◊ÀÈ¬±õ≠±ÊÀ˜ ‡±…¬ıd≈¬ ¸ø=Ó¬ ¬ı˛±À‡

Ó¬‡Ú  Œfl¬±¯∏·≈ø˘Àfl¬ ŒÔÀ¸±¸±˝◊È¬ ¬ı˘± ˝˚˛º
l ¬∏CÀÙ¬±¸±˝◊È¬ (Trophocyte)ñ¤˝◊ ’…±ø˜À¬ı±¸±˝◊È¬·≈ø˘¬ı˛ ¸±˝◊ÀÈ¬±õ≠±ÊÀ˜ ¢≠±˝◊Àfl¬±À√õ∂±øÈ¬Ú ›



106

˘±˝◊À¬Û±À√õ∂±øÈ¬ÀÚ¬ı˛ øÎ¬•§±fl¬±¬ı˛ fl¬Ì± ¸ø=Ó¬ Ô±Àfl¬º ¤˝◊ Œfl¬±¯∏·≈ø˘ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œ¸¬ıfl¬ Œfl¬±¯∏º Œ·ø˜Î¬◊˘
Î¬◊»¬Û±Ú ¬ÛXøÓ¬ÀÓ¬ ˚‡Ú ¶ÛÀ?¬ı˛ ’À˚ÃÚ ÊÚÚ ‚ÀÈ¬, ¤˝◊ ¬∏CÀÙ¬±¸±˝◊È¬ ¬ı± Œ¸¬ıfl¬ Œfl¬±¯∏ (Nursecell) ·≈ø˘
Œ·ø˜Î¬◊˘ ·Í¬Úfl¬±¬ı˛œ Œfl¬±¯∏·≈ø˘Àfl¬ ¬Û≈ø©Ü ŒÊ±·±˚˛º

l ˜±À˚˛±¸±˝◊È¬ (Myocyte)ñ¤·≈ø˘ Œ¬Ûø˙Àfl¬±À¯∏¬ı˛ ˜Ó¬ ¸—Àfl¬±‰¬Ú-√õ∂¸±¬ı˛ÀÌ ¸é¬˜ ’…±ø˜À¬ı±¸±˝◊È¬º
˜±fl≈¬¬ı˛ ’±fl¬±À¬ı˛¬ı˛ ¤˝◊ ¸—Àfl¬±‰¬œ Œfl¬±¯∏·≈ø˘ ¶ÛÀ?¬ı˛ ŒÀ˝¬ı˛ ø¬ıøˆ¬iß øÂ√^¬ÛÀÔ¬ı˛ ’±fl¬±¬ı˛ øÚ˚˛LaÀÌ ¸±˝±˚… fl¬À¬ı˛º

l ŒÎ¬¸˜±¸±˝◊È¬ (Desmacyte)ñ¸”Ñ ¸”S±fl¬±¬ı˛ (fibre) ˘•§± ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ¶ÛÀ?¬ı˛
˙¬ı˛œÀ¬ı˛¬ı˛ ø¬ıøˆ¬iß Ú±ø˘fl¬±¬ÛÀÔ¬ı˛ ·±ÀS ¤¬ı— ¬ıø˝– √õ∂±‰¬œÀ¬ı˛ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º Î¬◊ißÓ¬ øÎ¬À˜±¶Û?œ Œ|øÌ¬ı˛ ¶ÛÀ?
¤˝◊ Œfl¬±¯∏ ¸˝ÀÊ˝◊ Œ‡± ˚±˚˛º

l Œ˘±ÀÙ¬±¸±˝◊È¬ (Lophocyte)ñŒ˜À¸±˝±˝◊À˘ Œfl¬±˘±ÀÊÚ Ó¬ôL≈√¬ı˛ Ê±˘fl¬ øÚ˜«±ÀÌ ¸±˝±˚…fl¬±¬ı˛œ
’…±ø˜À¬ı±¸±˝◊È¬º Œ·ø˜Î¬◊˘ ·Í¬ÀÚ¬ı˛ ¸˜˚˛ ¤˝◊ Œfl¬±¯∏·≈ø˘ Œfl¬±˘±ÀÊÚ øÚø˜«Ó¬ Œ¬ı©ÜÚœ ∆Ó¬¬ı˛œ fl¬À¬ı˛ Œ·ø˜Î¬◊˘Àfl¬
¸≈¬ı˛øé¬Ó¬ ¬ı˛±À‡º

l ¢∂øKÔÀfl¬±¯∏ (Gland cell)ñ¤˝◊ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ’±Í¬±˘ é¬¬ı˛Ì¬ıd≈¬¬ı˛ ¸±˝±À˚… ¬Û”Ì«±e·
¶Û?Àfl¬ ˆ”¬ø˜¬ı˛ Î¬◊¬Û¬ı˛ øÚø«©Ü àÔ±ÀÚ ’±È¬Àfl¬ Ô±fl¬ÀÓ¬ ¬¸±˝±˚… fl¬À¬ı˛º

l ’±øfl«¬›¸±˝◊È¬ (Archaeocyte)ñé≈¬^ Œˆ“¬±Ó¬± é¬Ì¬Û˚≈q¡ ¤˝◊ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ˜”˘Ó¬–
ÊÚÚÀfl¬±¯∏ Î¬◊»¬Ûiß fl¬À¬ı˛º ’±øfl«¬›¸±˝◊È¬ Œfl¬±¯∏ fl¬Ó¬fl¬È¬± àÔ±˚˛œ w”¬ÌÀfl¬±À¯∏¬ı˛ é¬˜Ó¬±¬ı±˝œ ¤¬ı— √õ∂À˚˛±ÊÀÚ ¶ÛÀ?¬ı˛
ŒÀ˝¬ı˛ Œ˚-Œfl¬±ÀÚ± Œfl¬±À¯∏˝◊ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ fl¬±¬ı˛ÀÌ ¶ÛÀ?¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú (Regeneration)

√õ∂øflË¡˚˛±˚˛ ’±øfl«¬›¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ Œ˝ ¬Û≈Ú·«Í¬ÀÚ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¬Û±˘Ú fl¬À¬ı˛º ¬ı˘± ‰¬À˘ ’±øfl«¬›¸±˝◊È¬ ¶ÛÀ?¬ı˛
ŒÀ˝¬ı˛ ëàÔ¬ÛøÓ¬í Œfl¬±¯∏º

l ¸ƒÀflv¬À¬ı˛±¸±˝◊È¬ (Sclerocyte)ñ¤˝◊ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ é¬¬ı˛Ì¬ıd≈¬¬ı˛ ¸±˝±À˚…
¶ÛÀ?¬ı˛ Œ˝-fl¬±Í¬±À˜± ·Í¬ÀÚ ¸±˝±˚… fl¬À¬ı˛º ¤·≈ø˘ øÓ¬Ú Ò¬ı˛ÀÌ¬ı˛º fl¬…±˘Àfl¬±¬ıv±àÈ¬ ¬ı± fl¬…±˘Àfl¬±¸±˝◊È¬
(Calcoblast/Calcocyte) Œfl¬±¯∏·≈ø˘ ‰≈¬Ú Ê±Ó¬œ˚˛ ¬Û±Ô« øÚø˜«Ó¬ fl¬±Í¬±À˜± Î¬◊¬Û±±Ú ·Í¬Ú fl¬À¬ı˛º ø¸ø˘Àfl¡±flv¡√±àÈ√√
¬ı± ø¸ø˘Àfl¡±¸±˝◊√√È¬ (Silicoblast/siliconyte) ø¸ø˘fl¡± øÚø˜«Ó¬ fl¡±Í¬±À˜± Î¬◊¬Û±√Ú ·Í¬Ú fl¡À¬ı˛º  ¶ÛÀ?±¬ıv±àÈ¬
¬ı± ¶ÛÀ?±¸±˝◊È¬ (Spongoblast/Spongocyte) ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œ√õ∂±øÈ¬Ú¸”S ¶Ûø?Ú (Spongin) ·Í¬Ú
fl¬À¬ı˛º ‰”¬Ì Ê±Ó¬œ˚˛ ¬Û±Ô« ¬ı± ø¸ø˘fl¬± øÚø˜«Ó¬ fl¬±Í¬±À˜± ¬ıd≈¬·≈ø˘ ¸¬ı˛≈ ¸”“À‰¬¬ı˛ ˜Ó¬  , ¤·≈ø˘Àfl¬ ø¶Ûøfl¬Î¬◊˘ ¬ı± ¸ƒÀflv¬ø¬ı˛
(Spicule ¬ı± Sclere) ¬ıÀ˘º Œfl¬±Ú ∆Ê¬ıÓ¬ôL≈√ ¬ı± ¬ıd≈¬Àfl¬ Œfl¬f fl¬À¬ı˛ é¬¬ı˛Ì¬ıd≈¬·≈ø˘ Ê˜ÀÓ¬ Ô±Àfl¬ ¤¬ı— flË¡˜˙–
ø¶Ûøfl¬Î¬◊À˘¬ı˛ ’±fl¬±¬ı˛ √õ∂±Ú fl¬À¬ı˛º ¤·≈ø˘ ¤fl¬øÈ¬ (Monaxon), øÓ¬ÚøÈ¬ (Triaxon) ¬ı± ‰¬±¬ı˛øÈ¬ (Tetraxon)

’é¬ ø¬ıø˙©Ü ˝ÀÓ¬ ¬Û±À¬ı˛º ¶ÛÀ? ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ’±fl¬±¬ı˛ › Î¬◊¬Û±e· ø¬ıø˙©Ü ø¶Ûøfl¬Î¬◊˘ Œ‡± ˚±˚˛º
ø¶Ûøfl¬Î¬◊˘·≈ø˘ ¬Û‘Ôfl¬ ¬Û‘Ôfl¬ ˆ¬±À¬ı ’Ô¬ı± øÚÀÊÀ¬ı˛ ˜ÀÒ… ¸—À˚±· àÔ±¬ÛÚ fl¬À¬ı˛ Ê±˘fl¬±fl¬±À¬ı˛ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
ø¬ıøˆ¬iß ¶ÛÀ? ¸±Ò±¬ı˛ÌÓ¬– ‰”¬Ì Ê±Ó¬œ˚˛ ¬Û±Ô« øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘ ¬ı± ø¸ø˘fl¬± øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘ ¬ı± ¶Ûø?Ú
¸”S ’Ô¬ı± ø¸ø˘fl¬± øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘ › ¶Ûø?Ú ¤fl¬ÀS Œ˝fl¬±Í¬±À˜± ·Í¬Ú fl¬À¬ı˛º

’Ú≈̇ œ˘Úœñ1

(i) ë¬Ûø¬ı˛ÀÙ¬¬ı˛±í (Porifera) ˙Às¬ı˛ ’Ô« øfl¬∑
(ii) ø¶Ûøfl¬Î¬◊˘ øfl¬∑
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(iii) ¶ÛÀ?¬ı˛ fl¬±Í¬±À˜± Î¬◊¬Û±±Ú·≈ø˘ øfl¬ øfl¬∑
(iv) Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ ·Í¬Ú › fl¬±˚«… ¬ıÌ«Ú± fl¬¬ı˛≈Úº
(v) ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬ ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº
(vi) ¸ƒÀflv¬À¬ı˛±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘¬ı˛ fl¬±Ê øfl¬∑
(vii) ¬’±øfl«¬›¸±˝◊È¬Àfl¬ Œfl¬Ú ¶ÛÀ?¬ı˛ ëàÔ¬ÛøÓ¬í Œfl¬±¯∏ ¬ı˘± ‰¬À˘∑
(viii) Û…±À¬ı˛Úfl¬±˝◊˜± › Œfl¬±À˘Úfl¬±˝◊˜± Ò¬ı˛ÀÚ¬ı˛ Œ˜À¸±˝±˝◊˘ ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±Á¬±˚˛∑

4.4 ¶ÛÀ?¬ı˛ Ú±ø˘fl¬±Ó¬La – [ø‰¬S 4.3 ¤¬ı— 4.4)

øÂ√^±˘√õ∂±Ìœ ¶ÛÀ?¬ı˛ ŒÀ˝¬ı˛ ’ˆ¬…ôL√À¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ Ú±ø˘fl¬± › √õ∂Àfl¬±Àá¬¬ı˛ ˜Ò… øÀ˚˛ ’ø¬ı¬ı˛±˜ Ê˘
√õ∂¬ı±ø˝Ó¬ ˝ÀÓ¬ Ô±Àfl¬º ’ôL√¬ı«±˝œ › ¬ıø˝¬ı«±˝œ øÂ√^, ø¬ıøˆ¬iß Ú±ø˘fl¬±¬ÛÔ › √õ∂Àfl¬±á¬ øÚÀ˚˛ ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ˜ÀÒ…
¤fl¬øÈ¬ ø¬ıÀ˙¯∏ Ú±ø˘fl¬±Ó¬La ·øÍ¬Ó¬ ˝À˚˛ÀÂ√º ¤˝◊ Ú±ø˘fl¬±Ó¬La ¶ÛÀ?¬ı˛ ø¬ıøˆ¬iß ˙±¬ı˛œ¬ı˛¬ı‘Mœ˚˛ fl¬±ÀÊ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¬±
¬Û±˘Ú fl¬À¬ı˛º ¤˝◊ Ó¬La ¤fl¬øÀfl¬ Œ˚˜Ú ÊÀ˘ ø˜À˙ Ô±fl¬± é≈¬^ ‡±…fl¬øÌfl¬±·≈ø˘Àfl¬ ŒÂ√“Àfl¬ ‡±…¢∂˝ÀÌ¬ı˛ fl¬±Ê
fl¬À¬ı˛, ŒÓ¬˜øÚ ’Ú…øÀfl¬ ¬ı˝˜±Ú ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’¬ıàÔ±˚˛ ù´¸Ú·…±¸·≈ø˘ (O

2
 ¤¬ı— CO

2
] Œfl¬±À¯∏ Œfl¬±À¯∏

’±±Ú-√õ∂±ÀÚ¬ı˛ fl¬±Ê› fl¬À¬ı˛ Ô±Àfl¬º Œfl¬±À¯∏¬ı˛ ø¬ı¬Û±fl¬Ê±Ó¬ ¬ıÊ«… ¬Û±Ô«·≈ø˘› ¸¬ı˛±¸ø¬ı˛ ¬ı˝˜±Ú ÊÀ˘¬ı˛ ¸Àe·
ø˜À˙ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ ¸˝ÀÊ˝◊ ‰¬À˘ ˚±˚˛º ¤˝◊ˆ¬±À¬ı ÊÚÀÚ ’—˙¢∂˝Ìfl¬±¬ı˛œ ˙≈flË¡±Ì≈ ¬ı± øÚø¯∏q¡ øÎ¬•§±Ì≈ Ê˘¬ı±ø˝Ó¬
˝À˚˛˝◊ ¶ÛÀ?¬ı˛ ˙¬ı˛œ¬ı˛ ŒÔÀfl¬ ¬Ûø¬ı˛À¬ıÀ˙ Œ¬ı¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛ ¬ı± ˙¬ı˛œÀ¬ı˛ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬±˝◊ ¶ÛÀ?¬ı˛ Êœ¬ıÀÚ
Ú±ø˘fl¬±Ó¬La √õ∂±˚˛ ¸˜d¬ ·≈¬ı˛≈Q¬Û”Ì« ∆Ê¬ı fl¬±ÀÊ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¬Û±˘Ú fl¬À¬ı˛º ¬Ûø¬ı˛¬Û±fl¬Ó¬La, ¸—¬ı˝ÚÓ¬La, Œ¬ı˛‰¬ÚÓ¬La
¬ı± ÊÚÚÓ¬ÀLa¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ ¶§ÀM3› Œ¸˝◊ ¸¬ı fl¬±Ê·≈ø˘˝◊ ˚Ô±˚Ô ‚ÀÈ¬ ‰¬À˘º ¶ÛÀ?¬ı˛ ·Í¬ÀÚ¬ı˛ ÊøÈ¬˘Ó¬±¬ı˛
Î¬◊X«Ó¬ÀÚ¬ı˛ ¸Àe· Ó¬±˘ ø˜ø˘À˚˛ Ú±ø˘fl¬±Ó¬La› ¸¬ı˛˘ ŒÔÀfl¬ Ú±Ú±Ú ÊøÈ¬˘ ¸—·Í¬ÀÚ ø¬ı¬ıøÓ¬«Ó¬ ˝À˚˛ÀÂº ¤‡Ú
Œ‡± ˚±fl¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ·Í¬Ú › √õ∂fl¬±¬ı˛Àˆ¬º√

4.4.1 ’…±¶®ÚÀ˚˛Î¬ (Asconoid) ¸—·Í¬Ú –

¸¬ı«±À¬Ûé¬± ¸¬ı˛˘ Ú±ø˘fl¬±ø¬ıÚ…±¸ ’…±¶®Ú ¶ÛÀ?¬ı˛ Œ˝ ¸—·Í¬ÀÚ Œ‡± ˚±˚˛º ’…±¶®Ú ¶ÛÀ?¬ı˛ [Î¬◊±˝¬ı˛Ì
Lettcosolenia) ˙¬ı˛œÀ¬ı˛¬ı˛ ·Í¬Ú ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì Ù≈¬˘±Úœ¬ı˛ ˜Ó¬˝◊ ¸¬ı˛˘º Œ˝ √õ∂±‰¬œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ÀÓ¬
’¸—‡… ¸”Ñ øÂ√^˚≈q¡ Œ¬Û±À¬ı˛±¸±˝◊È¬ Œfl¬±¯∏ Œ‡± ˚±˚˛º ¤˝◊ ¸¬ı øÂ√^¬ÛÔ ¬ı± ’øàÈ¬˚˛± (Ostia ; Singular-

Ostium) øÀ˚˛ ¬Ûø¬ı˛˜`¬À˘¬ı˛ Ê˘ ¸¬ı˛±¸ø¬ı˛ ŒÀ˝¬ı˛ ’ˆ¬…ôL√À¬ı˛ ¶ÛÀ?±ø¸˘ (Spongocoel) ·˝3À¬ı˛ √õ∂À¬ı˙
fl¬À¬ı˛º ¬¶ÛÀ?±ø¸À˘¬ı˛ ’ôL√·«±S ˜”˘Ó¬– Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ ¬Z±¬ı˛± øÚø˜«Ó¬º ¶ÛÀ?±ø¸À˘¬ı˛ ˜ÀÒ…˝◊ ÊÀ˘
ø˜ø|Ó¬ ¸”Ñ ‡±… fl¬Ì± ¢∂˝ÀÌ¬ı˛ fl¬±Ê Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ fl¬¬ı˛ÀÓ¬ Ô±Àfl¬º Ó¬±˝◊ ¶ÛÀ?±ø¸˘Àfl¬
Œ¬ÛÃø©Üfl¬·˝3¬ı˛ ¬ı± ·…±àÈò¬±˘ ·˝3¬ı˛ ¬(Gastral cavity) ¬ı˘± ‰¬À˘º ¶ÛÀ?±ø¸˘ ŒÔÀfl¬ Ê˘ ¸¬ı˛±¸ø¬ı˛ Œ˝˙œ¯∏«àÔ
’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ ’±fl¬±À¬ı˛¬ı˛ øÂ√^¬ÛÔ ¬ı± ’ø¶®Î¬◊˘±˜ (Osculum) ˜±Ò…À˜ ¬Ûø¬ı˛À¬ıÀ˙ øÙ¬À¬ı˛ ˚±˚˛º ’ø¶®Î¬◊˘±˜
øÂ√À^¬ı˛ ¬Û±ù´«àÔ √õ∂±‰¬œÀ¬ı˛ ˜±À˚˛±¸±˝◊È¬ Œfl¬±¯∏ Î¬◊¬ÛøàÔÓ¬ Ô±fl¬±˚˛ ¤˝◊ øÂ√^¬ÛÔ ¸—Àfl¬±‰¬Ú-√õ∂¸±¬ı˛Ìé¬˜º ŒÀ˝¬ı˛ ˜Ò…
øÀ˚˛ ÊÀ˘¬ı˛ √õ∂¬ı±˝ ’¬ı…±˝Ó¬ ¬ı˛±‡ÀÓ¬ ’ø¶®Î¬◊˘±À˜¬ı˛ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ’±ÀÂ√º ¤˝◊ øÂ√^¬ÛÔ ¬ıKÒ ¬ı˛±‡À˘
¶ÛÀ?±ø¸À˘ ÊÀ˘¬ı˛ ‰¬±¬Û ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¬º ¤¬ı— ¤˝◊ ’¬ıàÔ±˚˛ ’ø¶®Î¬◊˘±˜ √õ∂¸±ø¬ı˛Ó¬ fl¬À¬ı˛ ˝Í¬±» Ê˘Àfl¬ ¬ı±˝◊À¬ı˛
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Œ¬ı¬ı˛ fl¬À¬ı˛ øÀ˘ ¶ÛÀ?±ø¸À˘¬ı˛ ’ˆ¬…ôL√À¬ı˛ ‰¬±¬Û fl¬À˜ ̊ ±À¬ıñ¤¬ı— Œ¸˝◊ fl¬±¬ı˛ÀÌ ¬Û≈Ú¬ı˛±˚˛ ¬¬ıø˝·«±ÀS¬ı˛ øÂ√^¬ÛÔ·≈ø˘
øÀ˚˛ Ê˘ ^≤Ó¬ ¶ÛÀ?±ø¸À˘ √õ∂À¬ı˙ fl¬¬ı˛À¬ıº ’ø¶®Î¬◊˘±˜ ¬ıKÒ ¬ı˛±‡À˘ Ê˘ Œ¬ıø˙ ¸˜˚˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
Œfl¬±¯∏·≈ø˘¬ı˛ ¸—¶ÛÀ˙« Ô±fl¬À¬ı ’Ó¬¤¬ı Ê˘ ŒÔÀfl¬ ‡±… fl¬øÌfl¬± ŒÂ√“Àfl¬ Œ¬ı¬ı˛ fl¬¬ı˛±¬ı˛ fl¬±ÊøÈ¬› ˚Ô±˚Ô ˝À¬ıº Ó¬±˝◊
Ú±ø˘fl¬±Ó¬ÀLa ’ø¶®Î¬◊˘±˜ ’Ó¬…ôL√ Ê¬ı˛≈¬ı˛œ ˆ”¬ø˜fl¬± ¬Û±˘Ú fl¬À¬ı˛º ’ø¶®Î¬◊˘±˜ øÂ√À^¬ı˛ ¬ıø˝˜≈«‡ ø¶Ûøfl¬Î¬◊˘ øÚø˜«Ó¬
¬ı˘˚˛ ¬Z±¬ı˛± ¸≈¬ı˛øé¬Ó¬º

4.4.2 ¸±˝◊fl¬ÚÀ˚˛Î¬ (Syconoid) ¸—·Í¬Ú –
’…±¶®ÚÀ˚˛Î¬ ’À¬Ûé¬± ÊøÈ¬˘ Ú±ø˘fl¬±ø¬ıÚ…±¸ Œ‡± ˚±˚˛ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÀÚº ¤Àé¬ÀS› Œ˝øÈ¬ ˚ø›

’…±¶®Ú ¶ÛÀ?¬ı˛ ˜Ó¬˝◊ Ú˘±fl¬±¬ı˛ ¤¬ı— √õ∂øÓ¬øÈ¬ Ú˘±fl¬±¬ı˛ ŒÀ˝¬ı˛ ˙œÀ¯∏« ¬ıø˝–¬ÛÔ ’ø¶®Î¬◊˘±˜ ø¬ı…˜±Ú, øfl¬ôL≈√
¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÀÚ Œ˝-√õ∂±fl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß ¬Ûø¬ı˛¬ıM«Ú ˘é¬… fl¬¬ı˛± ˚±˚˛º √õ∂Ô˜Ó¬– ’…±¶®ÚÀ˚˛Î¬Ó≈¬˘… Œ˝-√õ∂±‰¬œ¬ı˛
øÚø«©Ü ”¬ı˛ÀQ ¬Û≈Ú–¬Û≈Ú– ˆ“¬±Ê ˝À˚˛ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¶ÛÀ?¬ı˛ Œ˝-√õ∂±fl¬±¬ı˛ ’ÀÚfl¬ ÊøÈ¬˘ˆ¬±À¬ı ¸ø7¬¬¬Ó¬ ˝À˚˛ÀÂ√º
ø¬ZÓ¬œ˚˛Ó¬– Œ˝√õ∂±‰¬œ¬ı˛ ˆ“¬±Ê ˝¬ı±¬ı˛ fl¬±¬ı˛ÀÌ ¶ÛÀ?±ø¸À˘ ÊÀ˘¬ı˛ √õ∂À¬ı˙ ¬ÛÔ ’…±¶®ÚÀ˚˛ÀÎ¬¬ı˛ ˜Ó¬ ’±¬ı˛ ¸¬ı˛˘
Ú˚˛º ’±¬ı˛ Ó‘¬Ó¬œ˚˛Ó¬– Œ˝√õ∂±‰¬œ¬ı˛ ˆ“¬±Ê ˝¬ı±¬ı˛ fl¬±¬ı˛ÀÌ Œfl¬±˚˛±ÀÚ±Î¬±˜« ˆ“¬±Ê ˝›˚˛± Ú˘±fl¬±¬ı˛ ’e·≈˘œ¬ı˛ ˜Ó¬ √õ∂˘ø•§Ó¬
’—˙·≈ø˘¬ı˛ ’ôL√·«±ÀS ¸œ˜±¬ıX ˝À˚˛ÀÂ√º ¶ÛÀ?±ø¸À˘¬ı˛ ’ôL√·«±S øfl¬Â√≈ ’ôL√–øÂ√^¬ÛÔ › ’ôL√–ø¬ÛÚ±Àfl¬±Î¬±À˜«¬ı˛
d¬À¬ı˛ ’±2Â±øÓ¬ ˝À˚˛ÀÂ√º ÊøÈ¬˘Ó¬± ’Ú≈¸±À¬ı˛ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÚÀfl¬ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˚±˚˛ –

(i) ’±ø ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Úñ¸¬ı«±À¬Ûé¬± ¸¬ı˛˘ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Ú Sycetta ·ÀÌ¬ı˛ ¶ÛÀ? Œ‡ÀÓ¬
¬Û±›˚˛± ˚±˚˛º ¤Àé¬ÀS ¸±˝◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬± ø¬ıÚ…±¸ Œ˚ ’…±¶®ÚÀ˚˛Î¬ ¸—·Í¬Ú ŒÔÀfl¬˝◊ ø¬ı¬ıøÓ«¬Ó¬ ˝À˚˛ÀÂ√ Œ¸˝◊
˝◊øe·Ó¬˝◊ ¶Û©Ü ¬˝˚˛º Sycetta-¬ı˛ Œ˝√õ∂±‰¬œ¬ı˛ ŒÏ¬Î¬◊-Œ‡˘±ÀÚ± øàÈ√√ ÀÚ¬ı˛ ˜Ó¬ ˆ“¬±Ê ˝À˚˛ÀÂ√  , øfl¬ôL≈√ √õ∂øÓ¬øÈ¬ ˆ“¬±Ê˝◊
¬Û±ù´«àÔ ˆ“¬±Ê·≈ø˘ ŒÔÀfl¬ ø¬ıø2Âiß Ô±fl¬±˚˛, √õ∂˘ø•§Ó¬ ˆ“¬±Ê·≈ø˘¬ı˛ ‰¬±¬ı˛¬Û±À˙ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Ê√˘ ø‚À¬ı˛ Ô±Àfl¡º ’øà√∏C˚˛±
øÂ√^·≈ø˘ ø√À˚˛ Ê√˘ ¸¬ı˛±¸ø¬ı˛ Ú˘±fl¡±¬ı˛ õ∂˘ø•§Ó¬ ˆ¬“√±Ê√·≈ø˘¬ı˛ ’ˆ¬…ôL√À¬ı˛ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¶ÛÀ?±ø¸À˘¬ı˛
√√õ∂±fl¬±¬ı˛ ¤ˆ¬±À¬ı ˆ“¬±Ê ˝›˚˛±¬ı˛ fl¬±¬ı˛ÀÌ ¸‘©Ü Ú˘±fl¬±¬ı˛ √õ∂˘ø•§Ó¬ ˆ“¬±Ê·≈ø˘¬ı˛ ’ôL√–·±S Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ ¬Z±¬ı˛±
’±2Â±øÓ¬ Ô±Àfl¬º ¤·≈ø˘Àfl¬ ¤‡Ú  Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Ú±ø˘fl¬± (Choanocyte Canal) ¬ı± ¬ı˛…±øÎ¬˚˛±˘ Ú±ø˘fl¬±
(Radial Canal) ¬ı˘± ˝˚˛º ¤˝◊ Ú±ø˘fl¬±·≈ø˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe· Qfl¬œ˚˛ ’øàÈ¬˚˛± (Dermal Ostia) øÂ√^¬ÛÀÔ
¤¬ı— ¶ÛÀ?±ø¸À˘¬ı˛ ¸Àe· ’ôL√–øÂ√^ ¬ı± Internal Ostia øÂ√^¬ÛÀÔ ¸—À˚±· ¬ı˛é¬± fl¬À¬ı˛º

(ii) fl¬ÀÈ«¬' (Cortex) ø¬ı˝œÚ ̧ ± ◊̋fl¬ÚÀ˚̨Î¬ ̧ —·Í¬Ú-’À¬Ûé¬±fl‘¬Ó¬ ÊøÈ¬˘ ¤˝◊√√ ̧ ± ◊̋fl¬ÚÀ˚̨Î¬ ̧ —·Í¬ÀÚ [Î¬◊±˝¬ı̨Ì
Scypha) Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Ú±ø˘fl¬±·≈ø˘ ‚Ú¸—¬ıX ˝À˚̨ ’ôL√¬ı«M«œ ’ôL√¬ı«±˝œ Ú±ø˘fl¬± (Incurrent Canal) ‘̧ø©Ü
fl¬À¬ı̨º √õ∂øÓ¬øÈ¬ Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Ú±ø˘fl¬± ¤Àé¬ÀS ’±¬ı̨ ¸¬ı̨±¸ø¬ı̨ ¬Ûø¬ı̨À¬ıÀ˙¬ı̨ ¸Àe· ’øàÈ¬˚̨± ¬ÛÀÔ ¸—À˚±· ¬ı̨±‡ÀÓ¬
¬Û±À¬ı̨ Ú±º ◊̋Úfl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬±¬ı̨ ≈̃q¡ √õ∂±ôL√ ¬ı± ◊̋Úfl¬±À¬ı̨KÈ¬ øÂ√̂ ¬ÛÀÔ (Incurrent Pore) Ê˘ ◊̋Úfl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬±˚̨
√õ∂À¬ı˙ fl¬À¬ı̨º ’ÀÚfl¬Àé¬ÀS Œ √̋õ∂±fl¬±À¬ı̨¬ı̨ ¬ı±ø˝À¬ı̨¬ı̨ Ó¬À˘ ø¬ÛÚ±Àfl¬±¸± ◊̋È¬ øÚø «̃Ó¬ Qfl¬œ˚̨ ’±2Â±Ú Ô±fl¬ÀÓ¬ ¬Û±À¬ı̨
¤¬ı— ¤ ◊̋ ’±2Â±ÀÚ Qfl¬œ˚̨ øÂ√̂  (Dermal Pores) Ô±Àfl¬º ¤ ◊̋ øÂ√̂ ¬ÛÔ·≈ø˘ øÀ˚̨› ¬Ûø¬ı̨À¬ıÀ˙¬ı̨ Ê˘ ◊̋Úfl¬±À¬ı̨KÈ¬
Ú±ø˘fl¬±˚̨ √õ∂À¬ı˙ fl¬¬ı̨ÀÓ¬ ¬Û±À¬ı̨º ◊̋Úfl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬± ŒÔÀfl¬ Ê˘ ¸—øù≠©Ü Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Ú±ø˘fl¬±·≈ø˘¬ı̨ ¸Àe·
¸—À˚±·fl¬±¬ı̨œ ”̧Ñ øÂ√̂ ¬ÛÔ ¬ı± √õ∂À¸±¬Û± ◊̆̋  (Prosopyle) ¬ÛÀÔ Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Ú±ø˘fl¬±˚̨ √õ∂À¬ı˙ fl¬À¬ı̨º
√õ∂À¸±¬Û± ◊̆̋  øÂ√̂ ·≈ø˘ Œ¬Û±À¬ı̨±¸± ◊̋È¬-¤¬ı̨ øÂ√À^¬ı̨ ˜Ó¬ ’ôL√–Àfl¬± ∏̄œ˚̨ (Intracellular) Ú˚̨  , ¤·≈ø˘ ’±ôL√–Àfl¬± ∏̄œ˚̨
(Intracellular) øÂ√̂ ¬ÛÔº Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Ú±ø˘fl¬± ŒÔÀfl¬ Ê˘ ’ôL√–øÂ√̂ ¬ÛÔ (Internal Ostia) øÀ˚̨
¶ÛÀ?±ø¸À˘ ¤¬ı— ¬ÛÀ¬ı̨ ˙œ ∏̄«àÔ ’ø¶®Î¬◊̆ ±˜ øÂ√̂ ¬ÛÀÔ ¬Ûø¬ı̨À¬ıÀ˙ ≈̃q¡ ˝˚̨º
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(iii) fl¬ÀÈ«¬' (Cortex) ˚≈q¡ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Úñ¤øÈ¬˝◊ ¸¬ıÀ‰¬À˚˛ ÊøÈ¬˘ ¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Úº
Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û Grantia ·ÌøÈ¬¬ı˛ Î¬◊À~‡ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ¤Àé¬ÀS Ú±ø˘fl¬±ø¬ıÚ…±¸ ˜”˘Ó¬– fl¬ÀÈ«¬'ø¬ı˝œÚ
¸±˝◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÀÚ¬ı˛ ˜Ó¬ ˝À˘›, Qfl¬œ˚˛ ’±¬ı¬ı˛Ìœ ¬Ûø¬ı˛¬ıøM«Ó¬ ˝À˚˛ d¬¬ı˛œˆ”¬Ó¬ › ¬Û≈?œˆ”¬Ó¬ ¬Û≈¬ı˛≈ ¬ıø˝–Qfl¬
(Cortex) ·Í¬Ú fl¬À¬ı˛º ø¬ıÀ˙¯∏ ø¶Ûøfl¬Î¬◊À˘¬ı˛ (Cortical Spicule) fl¬±Í¬±À˜± fl¬ÀÈ«¬À'¬ı˛ Œfl¬±¯∏·≈ø˘Àfl¬ ¸≈¬ı˛øé¬Ó¬
¬ı˛±À‡º ¬Û≈¬ı˛≈ fl¬ÀÈ«¬' ·øÍ¬Ó¬ ˝¬ı±¬ı˛ fl¬±¬ı˛ÀÌ Qfl¬œ˚˛ ¬Û«±¬ı˛ øÚÀ‰¬¬ı˛ ’—À˙ ’øÚ˚˛Ó¬±fl¬±¬ı˛ ˙”Ú…àÔ±Ú (Subdermal

Space) ¤¬ı— ˙±‡±-√õ∂˙±‡±˚≈q¡ ˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ¸‘ø©Ü ˝˚˛º ˝◊Úfl¬±À¬ı˛KÈ¬ øÂ√^¬ÛÀÔ Ê˘ √õ∂ÔÀ˜ ¸±¬ıÎ¬±¬ı˛˜±˘
Œ¶ÛÀ¸ ¤¬ı— ¬ÛÀ¬ı˛ ’±ôL√–Àfl¬±¯∏œ˚˛ ˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ˜ÀÒ… √õ∂¬ı±ø˝Ó¬ ˝˚˛º ¤¬ı˛¬Û¬ı˛ Ê˘ √õ∂À¸±¬Û±˝◊˘ øÂ√^¬ÛÀÔ
˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬± ŒÔÀfl¬ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Ú±ø˘fl¬±˚˛ ˜≈q¡ ˝˚˛º ÊÀ˘¬ı˛ ¬ı±øfl¬ ˚±S±¬ÛÔ ¬Û”À¬ı«¬ı˛ fl¬ÀÈ«¬'ø¬ı˝œÚ
¸±˝◊fl¬À˚˛Î¬ Ó¬ÀLa¬ı˛ ˜Ó¬˝◊º

4.4.3 ø˘Î¬◊fl¬ÚÀ˚˛Î¬ (Leuconoid) ¸—·Í¬Ú –

¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ¸¬ıÀ‰¬À˚˛ ÊøÈ¬˘ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ¸—·Í¬Ú ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¶ÛÀ? Œ‡± ˚±˚˛º Œ˚ ¸¬ı
¶ÛÀ?¬ı˛ Œ˝Àfl¬±¯∏ ø¸Úø¸øÈ¬˚˛±˜ (Syncitium) ¬ı˛”À¬Û Ú˚˛, øÚø«©Ü ¬Û«±À¬ıø©ÜÓ¬ Œfl¬±¯∏ ø˝¸±À¬ı Ô±Àfl¬, Œ¸˝◊¸¬ı
¶ÛÀ? ¸±Ò±¬ı˛ÌÓ¬– ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬La Œ‡± ˚±˚˛º øÎ¬À˜±¶Û?œ Œ|øÌ¬ı˛ ¸˜d¬ ¶ÛÀ?˝◊ ø˘Î¬◊fl¬ÚÀ˚˛Î¬
¸—·Í¬Ú Œ‡± ˚±˚˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ø˜Í¬±ÊÀ˘¬ı˛ (Sypngilla ·ÀÌ¬ı˛ Î¬◊À~‡ fl¬¬ı˛± ˚±˚˛º ø˘Î¬◊fl¬ÚÀ˚˛Î¬
Ú±ø˘fl¬±Ó¬ÀLa Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Ú±ø˘fl¬±·≈ø˘¬ı˛ ·±S ’¸—‡… ŒÂ√±È¬ ŒÂ√±È¬ √õ∂Àfl¬±á¬ ∆Ó¬¬ı˛œ fl¬À¬ı˛ ¤¬ı— √õ∂Àfl¬±á¬·≈ø˘¬ı˛
’ôL√–·±S Œfl¬±˚̨±ÀÚ±Î¬± «̃ ’±2Â±øÓ¬ Ô±Àfl¬º ˙±‡±-√õ∂˙±‡± ≈̊q¡ ◊̋Úfl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬±¬ı̨ ¸Àe· ·≈2Â±fl¬±À¬ı̨ ‹
Œfl¬± ˛̊±ÀÚ±¸± ◊̋È¬ ¬ı± ¬ı˛…±øÎ¬ ˛̊±˘ √õ∂Àfl¬±á¬·≈ø˘ (Choanochte or Radial Chambers) ̧ — ≈̊q¡ Ô±Àfl¬º ̧ ± ◊̋fl¬ÚÀ˚̨ÀÎ¬
Œ˚˜Ú Ú˘±fl¬±¬ı̨ √õ∂¬ıÒ«Ú ‘̧ø©Ü fl¬À¬ı̨ Œfl¬±˚̨±ÀÚ±Î¬± «̃ Ó¬À˘¬ı̨ Œé¬SÙ¬˘ Œ¬ıÀÎ¬̌ øÂ√̆ , ø˘Î¬◊fl¬ÚÀ˚̨ÀÎ¬ ¤ ◊̂̋ ¬±À¬ı √õ∂Àfl¬±á¬
·Í¬ÀÚ¬ı̨ Ù¬À˘ Œfl¬±˚̨±ÀÚ±Î¬± «̃ Ó¬À˘¬ı̨ ¬Ûø¬ı̨˜±Ì ’±¬ı̨› Œ¬ıÀÎ¬̌ Œ·˘º ’Ô«±» ¤ ◊̋ Ó¬La ¸˜¬Ûø¬ı̨˜±Ì Ê˘ ŒÔÀfl¬ ’Ú…±Ú…
Ú±ø˘fl¬±Ó¬ÀLa¬ı̨ Ó≈¬˘Ú±˚̨ ’ÀÚfl¬ Œ¬ıø˙ ‡±…-fl¬Ì± ̧ —¢∂À˝ Î¬◊¬Û ≈̊q¡ ̋ À˚̨ Î¬◊ÀÍ¬ÀÂ√º 10cm Î¬◊2‰¬Ó¬±¬ı˛ ¤¬ı— 1 cm ¬ı…±À¸¬ı˛
Leuconia ¶ÛÀ? √õ∂±˚̨ 2,250.000 øÈ¬ Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ Œfl¬± ∏̄ øÚÀÊÀ¬ı̨ àÔ±Ú fl¬À¬ı̨ øÚÀ˚̨ÀÂ√ ¤¬ı— Ó¬±¬ı̨±
¸ø•úø˘Ó¬ˆ¬±À¬ı √õ∂øÓ¬øÚ √õ∂±˚̨ ¸±ÀÎ¬̌ ¬ı± ◊̇̋  ø˘È¬±¬ı̨ Ê˘ ŒÀ˝¬ı̨ ˜ÀÒ… øÀ˚̨ ¸=±ø˘Ó¬ fl¬À¬ı̨º

’¸—‡… Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ √õ∂Àfl¬±Àá¬¬ı̨ àÔ±Ú ¸—fl≈¬˘±Ú ¬fl¬¬ı̨ÀÓ¬ ø˘Î¬◊fl¬ÚÀ˚̨Î¬ ¶ÛÀ?¬ı̨ ŒÀ˝¬ı̨ ’ˆ¬…ôL√À¬ı̨
¶ÛÀ?±ø¸˘ · 3̋¬ı̨ ’±¬ı̨ Ô±Àfl¬ Ú±º ¬Ûø¬ı̨¬ıÀM«¬ ∆Ó¬¬ı̨œ ˝˚̨ ¸—fl¬œÌ« ˙±‡±-√õ∂˙±‡± ≈̊q¡ ¬ıø˝¬ı«±˝œ Ú±ø˘fl¬± (Excurrent

canal)º Œfl¬±˚̨±ÀÚ±¸± ◊̋√È¬ √õ∂Àfl¬±á¬·≈ø˘ ’ôL√–øÂ√̂  ¬ı± ◊̋ÚÈ¬±¬ı̨Ú±˘ ’øàÈ¬˚̨±¬ı̨ ¬Ûø¬ı̨¬ıÀM« ”̧Ñ ’…±À¬Û±¬Û± ◊̆̋
(Apopyle) øÂ√̂ ¬ÛÀÔ ¤'fl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬±¬ı̨ ¸Àe· ¸—À˚±· ¬ı̨é¬± fl¬À¬ı̨º Œfl¬±˚̨±ÀÚ±¸± ◊̋È¬ √õ∂Àfl¬±Àá¬¬ı̨ ¸Àe·
◊̋Úfl¬±À¬ı̨KÈ¬ › ¤'fl¬±À¬ı̨KÈ¬ Ú±ø˘fl¬±¬ı̨ ̧ —À˚±À·¬ı̨ Ò¬ı̨ÌÀfl¬ øˆ¬øM fl¬À¬ı̨ ø˘Î¬◊fl¬ÚÀ˚̨Î¬ Ú±ø˘fl¬±Ó¬La øÓ¬Ú¬ı̨fl¬˜ ̋ ÀÓ¬ ¬Û±À¬ı̨ –

(i) ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ˝◊Î¬◊ø¬ı˛¬Û±˝◊˘±¸ (Leuconoid Eurypylous) – Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±á¬·≈ø˘
˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ¸Àe· √õ∂À¸±¬Û±˝◊˘ øÂ√^ ¬ÛÀÔ ¤¬ı— ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ¸Àe· ¤…±À¬Û±¬Û±˝◊˘ øÂ√^¬ÛÀÔ
¸¬ı˛±¸ø¬ı˛ ¸—À˚±· ¬ı˛é¬± fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û Leuconia ·ÀÌ¬ı˛ Î¬◊À~‡ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º fl¬…±˘Àfl¬ø¬ı˛˚˛ Œ|øÌ¬ı˛
¶ÛÀ? Œ˚‡±ÀÚ˝◊ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Ú Œ‡± ˚±À¬ı, ¸¬ıÀé¬ÀS˝◊ Œ¸·≈ø˘ ˝◊Î¬◊ø¬ı˛¬Û±˝◊˘±¸ Ò¬ı˛ÀÌ¬ı˛ ¤¬ı— ‰¬›Î¬ˇ±
’…±À¬Û±¬Û±˝◊˘ ¤Àé¬ÀS ¸¬ı˛±¸ø¬ı˛ Ê˘Àfl¬ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±á¬ ŒÔÀfl¬ ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±˚˛ ˜≈q¡ fl¬À¬ı˛º

(ii) ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ’…±ÀÙ¬±Î¬˘ (Leuconoid Aphodal) – ¤Àé¬ÀS ¤fl¬øÈ¬ ¸—øé¬5 Ú±ø˘fl¬±,
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’…±ÀÙ¬±Î¬±¸ (Aphodus), Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬¬ı˛ ’…±À¬Û±¬Û±˝◊˘ øÂ√^ ¤¬ı— ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ˜ÀÒ…
¸—À˚±· ¬ı˛é¬± fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì – Oscurella

(iii) ø˘Î¬◊fl¬ÚÀ˚˛Î¬ øÎ¬Àõ≠±Î¬±˘ (Leuconoid Diplodal) – ’…±ÀÙ¬±Î¬±À¸¬ı˛ ’Ú≈¬ı˛”¬Û ’¬Û¬ı˛ ¤fl¬øÈ¬
¸—øé¬5 Ú±ø˘fl¬±, Œ√õ∂±À¸±Î¬±¸ (Prosodus), Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬¬ı˛ Œ√õ∂±À¸±¬Û±˝◊˘ øÂ√^ ¤¬ı— ˝◊Úfl¬±À¬ı˛KÈ¬
Ú±ø˘fl¬±¬ı˛ ˜ÀÒ… ¸—À˚±· ¬ı˛é¬± fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì – Hircinia

ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa ÊøÈ¬˘ Ú±ø˘fl¬± › √õ∂Àfl¬±á¬ ø¬ıÚ…±¸ Â√±Î¬ˇ±› ˝◊Úfl¬±À¬ı˛KÈ¬ øÂ√^ › ˝◊Úfl¬±À¬ı˛KÈ¬
Ú±ø˘fl¬±·≈ø˘¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛› ø¬ıøˆ¬iß ¬Ûø¬ı˛¬ıM«Ú ‚ÀÈ¬ÀÂ√º øÎ¬À˜±¶Û?œ Œ|øÌ¬ı˛ ’ÀÚfl¬ ¶ÛÀ? [Œ˚˜Ú Geodia,

Chondrilla ˝◊Ó¬…±ø] ¬Û≈¬ı˛≈ ¸≈·øÍ¬Ó¬ fl¬ÀÈ«¬' ¬ı˛À˚˛ÀÂ√º ¤˝◊ fl¬ÀÈ«¬À'¬ı˛ ÚœÀ‰¬ ’øÚ˚˛Ó¬±fl¬±¬ı˛ ¸±¬ıÎ¬±¬ı˛˜±˘ Œ¶Û¸
¤¬ı— ¸±¬ıÎ¬±¬ı˛˜±˘ ˆ“¬±Ê (Crypt) ∆Ó¬¬ı˛œ ˝À˚˛ÀÂ√º QÀfl¬¬ı˛ Î¬◊¬Û¬ı˛ ˝◊Úfl¬±À¬ı˛KÈ¬ øÂ√^·≈ø˘ àÔ±ÀÚ àÔ±ÀÚ ¤fl¬øSÓ¬
˝À˚˛ øÂ√^·≈2Â (Pore Area) ∆Ó¬¬ı˛œ fl¬À¬ı˛ÀÂ√º ¤fl¬øÈ¬ ¸—fl¬œÌ« ¸—øé¬5 Ú±ø˘fl¬± Œ‰¬±Ú (Chone) Œ¬Û±¬ı˛ ¤ø¬ı˛˚˛±¬ı˛
˜Ò… øÀ˚˛ ’±·Ó¬ Ê˘À¶⁄±Ó¬Àfl¬ ¸±¬ıÎ¬±¬ı˛˜±˘ àÔ±Ú ¬ı± ˆ“¬±ÀÊ ¸=±ø˘Ó¬ fl¬À¬ı˛º ¤˝◊ ’¬ıàÔ±Àfl¬ øflË¡ø¬ıËÀ¬Û±¬ı˛±˘
(Cribriporal) ¬ı˘± ˝˚˛º Geodia, Stelletta √õ∂ˆ‘¬øÓ¬ ·ÀÌ¬ı˛ øÎ¬À˜±¶Ûø?ÀÓ¬ ¤˝◊ ’¬ıàÔ± Œ‡± ˚±˚˛º
¸±¬ıÎ¬±¬ı˛˜±˘ àÔ±Ú ŒÔÀfl¬ Ê˘ ˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬± ¬ÛÀÔ ¬ı±ø˝Ó¬ ˝À˚˛ Œ√õ∂±¸±¬Û±˝◊˘ øÂ√^¬ÛÀÔ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
√õ∂Àfl¬±Àá¬ √õ∂À¬ı˙ fl¬À¬ı˛º ¤˝◊ √õ∂Àfl¬±á¬ ŒÔÀfl¬ ÊÀ˘¬ı˛ øÚ©ç¬˜Ì ’…±À¬Û±¬Û±˝◊˘ øÂ√À^¬ı˛ ¸—Àfl¬±‰¬Ú-√õ∂¸±¬ı˛Ì ¬Z±¬ı˛±
øÚ˚˛øLaÓ¬ ˝˚˛º ’ÀÚfl¬ Œé¬ÀS [Œ˚˜Ú Suberites massa) ¤fl¬Ò¬ı˛ÀÌ¬ı˛ ˙±‡±-√õ∂˙±‡± ˚≈q¡ é¬Ì¬Û¬ı±˝œ
’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬¬ı˛ ˜ÀÒ… ’…±À¬Û±¬Û±˝◊˘ øÂ√À^¬ı˛ fl¬±ÀÂ√ ’¬ıàÔ±Ú fl¬À¬ı˛º øÂ√À^¬ı˛
¸—Àfl¬±‰¬Ú-√õ∂¸±¬ı˛Ì ‚È¬±ÀÓ¬ ¤˝◊ Œfl¬±¯∏ ø¬ıÀ˙¯∏ ¸˝±˚˛fl¬  , ¤˝◊ Œfl¬±¯∏øÈ¬¬ı˛ é¬Ì¬Û ¸±˜ø˚˛fl¬ˆ¬±À¬ı Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
Œfl¬±À¯∏¬ı˛ Ùv¬…±ÀÊ˘± ¸=±˘ÚÀfl¬ ¬ı…±˝Ó¬ fl¬À¬ı˛ ÊÀ˘¬ı˛ ¬ıø˝˜≈«‡œ √õ∂¬ı±˝Àfl¬ ød¬ø˜Ó¬ fl¬À¬ı˛º ¤˝◊ Œfl¬±¯∏·≈ø˘Àfl¬ Œfl¬fœ˚˛
Œfl¬± ∏̄ (Central Cell) ¬ı˘± ˝˚˛º

øÎ¬À˜±¶Ûø? Œ|øÌÀÓ¬˝◊ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÀÚ¬ı˛ ¬Û”Ì« ø¬ıfl¬±˙ ˘é¬… fl¬¬ı˛± ˚±˚˛º ˝◊Î¬◊ø¬ı˛¬Û±˝◊˘±¸, ’…±ÀÙ¬±Î¬±˘
› øÎ¬Àõ≠±Ê±˘ ¤˝◊ øÓ¬Ú Ò¬ı˛ÀÌ¬ı˛ Ú±ø˘fl¬± ø¬ıÚ…±¸˝◊ ¤Àé¬ÀS Œ‡± ˚±˚˛º ’¬Û¬ı˛¬ÛÀé¬, ’Ú…±Ú… Œ|øÌ¬ı˛ ¶ÛÀ?,
Œ˚‡±ÀÚ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬La ø¬ı…˜±Ú, Œ¸‡±ÀÚ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ˝◊Î¬◊ø¬ı˛¬Û±˝◊˘±¸ ø¬ıÚ…±¸˝◊ Œ‡± ˚±˚˛º

ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ Î¬◊æ¬ı – [ø‰¬S 4.5)

l ’…±¶®ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜±Ò…À˜ñø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Ú ¸¬ı˛±¸ø¬ı˛ ’…±¶®ÚÀ˚˛Î¬ ŒÔÀfl¬,
¸±˝◊fl¬ÚÀ˚˛Î¬ ø¬ıÚ…±¸ ¬ı…øÓ¬À¬ı˛Àfl¬˝◊ Î¬◊æ”Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛º ’ÀÚfl¬·≈ø˘ ’…±¶®Ú Œ˝Ú±ø˘fl¬± øÚÀÊÀ¬ı˛ ˜ÀÒ…
¸—À˚±· àÔ±¬ÛÚ fl¬À¬ı˛ Ê±˘fl¬±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛º ¤˝◊ ’¬ıàÔ±øÈ¬ ¤fl¬øÈ¬ Â√ΩQfl¬ (Pseudoderm) ¬Z±¬ı˛± ’±¬ı‘Ó¬
˝˚˛ ¤¬ı— øfl¬Â√≈ Qfl¬œ˚˛ Â√ΩøÂ√^ (Pseudopores) Î¬◊æ”Ó¬ ̋ ˚˛º ¬ÛÀ¬ı˛ ¤˝◊ ’¬ıàÔ± ̧ ¬ı˛±¸ø¬ı˛ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±
ø¬ıÚ…±À¸ ø¬ı¬ıøÓ«¬Ó¬ ˝À˚˛ÀÂ√º ¬Û”¬ı«¬ıøÌ«Ó¬ ˜Ò…¬ıM«œ ˙± fl¬…±˘Àfl¬ø¬ı˛˚˛± Œ|øÌ¬ı˛ ¶ÛÀ?¬ı˛ Leucaltis ¤¬ı—
Leucascus ·ÀÌ¬ı˛ Ú±ø˘fl¬±Ó¬ÀLa ‡≈¬ı ¶Û©Üˆ¬±À¬ı Œ¬ı±Á¬± ˚±˚˛º Leucetta ·ÀÌ¬ı˛ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬La
’…±¸fl¬ÚÀ˚˛Î¬ ¸—·Í¬Ú ŒÔÀfl¬˝◊ Î¬◊æ”Ó¬ ˝À˚˛ÀÂ√º

l ¸±˝◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜±Ò…À˜ñÎ¬◊ißÓ¬ fl¬ÀÈ«¬'˚≈q¡ ¸±˝◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬La ¤¬ı—
ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜Ò…¬ıM«œ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ’¬ıàÔ±, ¸±˝◊ø˘ø¬ıÎ¬ (Sylleibid) ’¬ıàÔ±,
fl¬…±˘Àfl¬ø¬ı˛˚˛±¸ Œ|øÌ¬ı˛ Rhabdodermella, Lemeilla ¤¬ı— Vosmaeropsos ·Ì·≈ø˘¬ı˛ ̃ ÀÒ… Œ‡ÀÓ¬
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¬Û±›˚˛± ˚±˚˛º ¤Àé¬ÀS √õ∂øÓ¬øÈ¬ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Ú±ø˘fl¬± ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ˘•§±ÀÈ¬ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±á¬
·Í¬Ú  fl¬À¬ı˛º ¤˝◊ √õ∂Àfl¬±á¬·≈ø˘ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ‰¬±¬ı˛¬Û±À˙ ˚≈q¡ ˝˚˛º ¤˝◊ ’¬ıàÔ±øÈ¬Àfl¬
’±ø-ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ˙± ø˝¸±À¬ı ¸˝ÀÊ˝◊ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˚±˚˛º

l ø¬ıÀ˙¯∏ ˘±ˆ«¬± ˙±¬ı˛ ˜±Ò…À˜ñøÎ¬À˜±¶Ûø? Œ|øÌÀÓ¬ ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬Ú ’…±¶®Ú ¬ı± ¸±˝◊fl¬Ú
¸—·Í¬Ú ŒÔÀfl¬ Î¬◊æ”Ó¬ ˝˚˛ øÚº ¤Àé¬ÀS ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ ˘±ˆ«¬± ˙±¬ı˛ ¸—·Í¬Ú, ¬ı˛…±·Ú ¸—·Í¬Ú (Rhagon

Plan), ŒÔÀfl¬ øÎ¬À˜±¶Ûø? ø˘Î¬◊fl¬ÚÀ˚˛Î¬ ¸—·Í¬ÀÚ¬ı˛ Î¬◊æ¬ı ‚ÀÈ¬ÀÂ√º ¬ıÒ«Ú˙œ˘ w”¬ÀÌ¬ı˛ ’±ˆ¬…ôL√¬ı˛œÌ
Œfl¬±¯∏·≈ø˘¬ı˛ ø¬ıÚ…±À¸¬ı˛ ˜Ò… øÀ˚˛ ¬ı˛…±·Ú ˘±ˆ«¬± ˙±øÈ¬¬ı˛ Î¬◊»¬ÛøMº ˘±ˆ«¬±¬ı˛ ˙±efl¬¬ı±fl¬±¬ı˛ Œ˝øÈ¬¬ı˛ ¸—fl¬œÌ«
˙œÀ¯∏« Ô±Àfl¬ ¬ıø˝¬ı«±˝œ ’¸øfl¬Î¬◊˘±˜ øÂ√^º ŒÀ˝¬ı˛ ’ˆ¬…ôL√À¬ı˛ √õ∂±˚˛ øSˆ”¬Ê±fl‘¬øÓ¬ ¶ÛÀ?±ø¸À˘¬ı˛ ’ôL√–√õ∂±‰¬œÀ¬ı˛
’¸—‡… ŒÂ√±È¬ ŒÂ√±È¬ ’Ò«¬ı‘M±fl¬±¬ı˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±á¬ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º ¬Û≈¬ı˛≈ Œ˜À¸Úfl¬±˝◊˜ ’=˘ Œˆ¬
fl¬À¬ı˛ ˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±, Qfl¬œ˚˛ øÂ√^ (Dermal Pores) ¬ÛÀÔ ’±·Ó¬ Ê˘ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬
¬ı˝Ú fl¬À¬ı˛º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±á¬ ŒÔÀfl¬ Ê˘ ‰¬›Î¬ˇ± ’…±À¬Û±¬Û±˝◊˘ øÂ√^ ¬ÛÀÔ ¶ÛÀ?±ø¸À˘ ˜≈q¡ ˝˚˛º
¤˝◊ ¬ı˛…±·Ú˘±ˆ«¬± ˙±¬ı˛ Œ˝√õ∂±fl¬±¬ı˛ ¬Û≈Ú–¬Û≈Ú– ˆ“¬±Ê ˝À˚˛ flË¡˜˙ ‰¬›Î¬ˇ± ˝ÀÓ¬ Ô±Àfl¬º ¬ÛÀ¬ı˛ ¶ÛÀ?±ø¸À˘¬ı˛
·˝3¬ı˛ ¬ı≈ÀÊ ˚±˚˛ ¤¬ı— ¸—fl¬œÌ« ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ Î¬◊»¬ÛøM ˝˚˛º ¤¬ı˛”¬Û ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬± Î¬◊æÀ¬ı¬ı˛
Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û Plakina ¤¬ı— Plakortis ·ÀÌ¬ı˛ Î¬◊À~‡ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

l Ú±ø˘fl¬Ó¬ÀLa ÊÀ˘¬ı˛ ¸=±˘Ú – Ê˘√õ∂¬ı±˝Àfl¬ ŒÀ˝¬ı˛ ø¬ıøˆ¬iß Ú±ø˘fl¬± › √õ∂Àfl¬±Àá¬¬ı˛ ˜ÀÒ… øÀ˚˛
¸=±ø˘Ó¬ fl¬¬ı˛±˝◊ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜≈‡… fl¬±Êº ¤˝◊ Ê˘ √õ∂¬ı±À˝¬ı˛ ÊÚ…˝◊ ¬Ûø¬ı˛À¬ı˙ › ¶ÛÀ?¬ı˛ Œ˝Àfl¬±À¯∏¬ı˛
˜ÀÒ… ø¬ıøˆ¬iß ¬ıd≈¬¬ı˛ ’±±Ú√-√õ∂±Ú ‚È¬ÀÓ¬ ¬Û±À¬ı˛º ø¬ıøˆ¬iß ∆Ê¬ıøÚfl¬ fl¬±ÀÊ¬ı˛ ÊÚ… ¤˝◊ ’±±Ú-√õ∂±Ú ¤fl¬±ôL√
Ê¬ı˛≈¬ı˛œº ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ø¬ıøˆ¬iß øÂ√^¬ÛÀÔ¬ı˛ ’±fl¬±¬ı˛, ¸—Àfl¬±‰¬œ ‰¬ø¬ı˛S ¤¬ı— ¸À¬ı«±¬Ûø¬ı˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
Œfl¬±¯∏·≈ø˘¬ı˛ Ùv¬…±ÀÊ˘±¬ı˛ ’¸—˝Ó¬ ’Ô‰¬ ’ø¬ı¬ı˛±˜ ¸=±˘Ú ÊÀ˘¬ı˛ Œ¶⁄±Ó¬Àfl¬ ’¬ı…±˝Ó¬ ¬ı˛±À‡º ’±À·˝◊
ŒÊÀÚÀÂ√Ú ¤fl¬øÈ¬ 1 cm ¬ı…±À¸¬ı˛ › 10 cm Î¬◊2‰¬Ó¬±¬ı˛ Leuconia ¶Û? ¸±¬ı˛±øÀÚ √õ∂±˚˛ 22.5 ø˘È¬±¬ı˛
Ê˘ ¸=±ø˘Ó¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤fl¬øÈ¬ é≈¬^ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ øÀÚ √õ∂±˚˛ 0.01 ø˜ø˘ø˘È¬±¬ı˛ Ê˘
¸=±ø˘Ó¬ fl¬À¬ı˛º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬¬ı˛ ¬ıø˝–¬ÛÔ ’…±À¬Û±¬Û±˝◊˘ øÂ√À^¬ı˛ ’±fl¬±¬ı˛ ’±·˜Úœ øÂ√^
√õ∂À¸±¬Û±˝◊À˘¬ı˛ Ó≈¬˘Ú±˚˛ √õ∂±˚˛ ˙·≈Ì ¬ıÎ¬ˇº ’Ô«±» √õ∂Àfl¬±Àá¬ √õ∂À¬ıÀ˙¬ı˛ ¸˜˚˛ Ê˘À¶⁄±ÀÓ¬¬ı˛ ·øÓ¬À¬ı· √õ∂àÔ±Ú
Œ¬ıÀ·¬ı˛ Ó≈¬˘Ú±˚˛ ˙·≈Ì Œ¬ıø˙º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈≈ø˘¬ı˛ fl¬˘±À¬ı˛¬ı˛ ø¬ıÚ…±¸ ¤˜Úˆ¬±À¬ı˝◊ Ô±Àfl¬ Œ˚
Ùv¬…±ÀÊ˘±¬ı˛ ¸=±˘Ú Ê˘Àfl¬ ’…±À¬Û±¬Û±˝◊À˘¬ı˛ øÀfl¬ ‰¬±ø˘Ó¬ fl¬À¬ı˛º Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ √õ∂Àfl¬±Àá¬ Ê˘À¶⁄±ÀÓ¬¬ı˛
Œ¬ı· ˝Í¬±» fl¬˜ ˝À˚˛ ˚±›˚˛±¬ı˛ fl¬±¬ı˛ÀÌ ¤fl¬øÀfl¬ Œ˚˜Ú Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ‡±…fl¬Ì± ŒÂ“¬Àfl¬ ŒÚ¬ı±¬ı˛
ÊÚ… Œ¬ıø˙ ¸˜˚˛ ¬Û±˚˛ ŒÓ¬˜øÚ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¬ ‡±… fl¬Ì± ø˜ø|Ó¬ Ê˘ ^≈Ó¬À¬ıÀ· Qfl¬œ˚˛ ’øàÈ¬˚˛± øÂ√^¬ÛÀÔ
√õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ÊÀ˘¬ı˛ øÚ©ç¬˜ÀÌ¬ı˛ ÊÚ… ’¬Û¬ı˛¬ÛÀé¬, ’ø¶®Î¬◊˘±˜ øÂ√^¬ÛÀÔ¬ı˛ ¸—Àfl¬±‰¬œ ‰¬ø¬ı˛S ¸˝±˚˛fl¬
ˆ”¬ø˜fl¬± ¬Û±˘Ú fl¬À¬ı˛º

’Ú≈̇ œ˘Úœñ2

(i) ¶ÛÀ?¬ı˛ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ fl¬±Ê øfl¬∑
(ii) ’…±¸fl¬ÚÀ˚˛Î¬ › ¸±˝◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬± ¸—·Í¬ÀÚ¬ı˛ ˜ÀÒ… ˜”˘ ≈√øÈ¬ ¬Û±Ô«fl¡… Î¬◊À~‡ fl¡¬ı˛≈Úº
(iii) fl¬ÀÈ«¬'˚≈q¡ ¸±˝◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬± ¸—·Í¬ÀÚ¬ı˛ ˜Ò… øÀ˚˛ Ê˘√õ∂¬ı±À˝¬ı˛ ·øÓ¬¬ÛÔ øÚÀV«˙ fl¬¬ı˛≈Úº
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(iv) øÎ¬À˜±¶Û?œ Œ|øÌ¬ı˛ Ú±ø˘fl¬± ø¬ıÚ…±¸ øfl¬ √õ∂fl¬±À¬ı˛¬ı˛∑
(v) ¸±˝◊ø˘ø¬ıÎ¬ ˙± øfl¬∑

4.5 ¶ÛÀ?¬ı˛ ÊÚÚ › ø¬ıfl¬±˙ – [ø‰¬S 4.6.4.7 ¤¬ı— 4.8)

4.5.1 Œ˚ÃÚ ÊÚÚ –  Œ¬ıø˙¬ı˛ ˆ¬±· ¶ÛÀ?˝◊ Œ˚ÃÚ ÊÚÚ (Sexual Reproduction] ‚ÀÈ¬º ÊÚÚ Œfl¬±¯∏
¬ı± ·…±ø˜È¬·≈ø˘ (Gametes : Sperms and Ova) ’±øfl«¬›¸±˝◊È¬ › Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛º Œfl¬±Ú
Œfl¬±Ú Œé¬ÀS ÊÚÚ Œfl¬±À¯∏¬ı˛ Œ‡± Œ˜À˘Ú± [Œ˚˜Ú Geodia) : ¬Û≈?œˆ”¬Ó¬ ’±øfl«¬›¸±˝◊È¬ ŒÔÀfl¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ˜ÀÒ…
¸¬ı˛±¸ø¬ı˛ ̆ ±ˆ«¬± Î¬◊»¬Ûiß ̋ ˚˛º ’G¬Ê (Oviparous) ¤¬ı— Ê¬ı˛±˚˛≈Ê (Viviparous) ≈Ò¬ı˛ÀÌ¬ı˛ ¶Û?˝◊ Œ‡± ̊ ±˚˛º
¶ÛÀ?¬ı˛ øÚÀ¯∏Àfl¬¬ı˛ ¬ÛXøÓ¬ ø‰¬M±fl¬¯∏«fl¬º ¬Û”Ì«±e· ˙≈flË¡fl¬œÈ¬ ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬± ¬ÛÀÔ Ê˘¬ı±ø˝Ó¬ ˝À˚˛¬ ¬Ûø¬ı˛À¬ıÀ˙
’±À¸º ¬ÛÀ¬ı˛ ’Ú… ¶ÛÀ?¬ı˛ ŒÀ˝ ˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬± ¬ÛÀÔ √õ∂À¬ı˙ fl¬À¬ı˛º ˙≈flË¡fl¬œÈ¬ ¤fl¬øÈ¬ ¬ı±˝fl¬ Œfl¬±¯∏ ¬Z±¬ı˛±
øÎ¬•§±Ì≈¬ı˛ øÚfl¬È¬ ¬ı±ø˝Ó¬ ˝˚˛º ¬ı±˝fl¬ Œfl¬±¯∏ ¤fl¬øÈ¬ ¬Ûø¬ı˛¬ıøM«Ó¬ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬º ¬ı±˝fl¬ Œfl¬±¯∏ √õ∂ÔÀ˜ ˙flË≈¬fl¬œÈ¬øÈ¬Àfl¬
øÚÀÊ¬ı˛ ¸±˝◊À¬∏C±õ≠±ÊÀ˜ Ù¬…±À·±¸±˝◊ÀÈ¬±ø¸¸ ¬ÛXøÓ¬ÀÓ¬ ¢∂˝Ì fl¬À¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ øÎ¬•§±Ì≈¬ı˛ ¸—¶ÛÀ˙« ¤À¸ ø˜ø˘Ó¬
˝˚˛º ¬Û¬ı˛¬ıM«œ ¬Û˚«±À˚˛ øÎ¬•§±Ì≈ › ˙≈flË¡±Ì≈¬ı˛ øÚÎ¬◊øflv¬˚˛±¸¬ZÀ˚˛¬ı˛ ø˜˘Ú ‚ÀÈ¬º ¶Û? ¸±Ò±¬ı˛ÌÓ¬– Î¬◊ˆ¬ø˘e·º øfl¬ôL≈√
¶§øÚÀ¯∏fl¬ ‚ÀÈ¬Ú± Œfl¬ÚÚ± ¤fl¬øÈ¬ ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛ ˙≈flË¡±Ì≈ › øÎ¬•§±Ì≈ øˆ¬iß ¸˜À˚˛ ¬Û”Ì«±e·Ó¬± √õ∂±5 ˝˚˛º

øÚÀ¯∏Àfl¬¬ı˛ ¬Û¬ı˛¬ıM«œ ¸˜À˚˛ ¬ıÒ«Ú˙œ˘ w¬ÀÌ¬ı˛ ø¬ıfl¬±˙ ÊøÚÓ‘¬¶ÛÀ?¬ı˛ Œ˜À¸Úfl¬±˝◊À˜¬ı˛ ˜ÀÒ… ‚È¬ÀÓ¬ Ô±Àfl¬º
ÊøÚÓ‘¬ ¶ÛÀ?¬ı˛ Œ¸¬ıfl¬ Œfl¬±¯∏ (Nursecell ; Trophocyte) ¤¸˜˚˛ ¬ı±Î¬ˇôL√ w”¬ÀÌ¬ı˛ ¬ı‘øX¬ı˛ ÊÚ… ¸˝±˚˛fl¬ ‡±…
¸¬ı˛¬ı¬ı˛±˝ fl¬À¬ı˛º ¬Û≈Ú–¬Û≈Ú– ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ w”¬Ì øÚÀ¬ı˛È¬ Œfl¬±¯∏¸˜ø©Ü ¬Z±¬ı˛± ·øÍ¬Ó¬ øàÈ¬ø¬ı˛›¬ıv±¸øÈ¬Î¬◊˘±
(Stereoblastula) ¬ı± øàÈ¬ø¬ı˛›·…±¸ø¬∏CÎ¬◊˘± (Stereogastrula) ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ’¬ıàÔ±˚˛ ˘±ˆ«¬± ÊøÚÓ‘¬
¶ÛÀ?¬ı˛ Œ˝ ŒÔÀfl¬ ¬Ûø¬ı˛À¬ıÀ˙ øÚ©ç¬±ôL√˝˚˛º ¶ÛÀ? ¸±Ò±¬ı˛ÌÓ¬– øÓ¬Ú Ò¬ı˛ÀÌ¬ı˛ ¶§±ÒœÚÊœ¬ıœ ˘±ˆ«¬± ˙± Œ‡±
˚±˚˛, ’…±ø•£¬¬ıv±¸øÈ¬Î¬◊˘± (Amphiblastula), ¬Û…±À¬ı˛Úfl¬±˝◊˜≈˘± (Parenchymula) ¤¬ı— ø¸À˘±¬ıv±¸øÈ¬Î¬◊˘±
(Coeloblastula)-¤˝◊ ˘±ˆ«¬± ˙±·≈ø˘¬ı˛ ø¬ıÀ˙¯∏ ‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… øÚ•ß¬ı˛”¬Û –

l ’…±ø•£¬¬ıv±¸øÈ¬Î¬◊˘±ñ

(i) ¤fl¬øÈ¬˜±S Œfl¬±¯∏d¬¬ı˛ ¬Z±¬ı˛± øÚø˜«Ó¬ Œ·±˘fl¬±fl‘¬øÓ¬ Œ˝  ,
(ii) ’¢∂¬ıÓ«¬œ Œ·±˘±Ò« é≈¬^±fl¬±¬ı˛ ˜±˝◊ÀflË¡±ø˜˚˛±¬ı˛ (Micromere) Œfl¬±¯∏¬Z±¬ı˛± ·øÍ¬Ó¬º Œfl¬±¯∏·≈ø˘ ¬ı±˝◊À¬ı˛¬ı˛

øÀfl¬ √õ∂¸±ø¬ı˛Ó¬ Ùv¬…±ÀÊ˘± ¬ı˝Ú fl¬À¬ı˛º ¬ı±øfl¬ Œ·±˘±Ò«øÈ¬ Ùv¬…±ÀÊ˘±ø¬ı˝œÚ ¬ıÎ¬ˇ ¬ıÎ¬ˇ ˜…±ÀflË¡±ø˜˚˛±¬ı˛
(Nacromere) Œfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬  ,

(iii) ’…±ø•£¬¬ıv±¸øÈ¬˘±¬ı˛ ’ˆ¬…ôL√À¬ı˛ ·˝3¬ı˛ (Blastocoel) ø¬ı…˜±Ú  ,
(iv) ‰¬±¬ı˛øÈ¬ ¶§Ó¬La¸”‰¬fl¬ “Cellules en croix” Œfl¬±¯∏ ¬ıv±¸øÈ¬Î¬◊˘±¬ı˛ øÚ¬ı˛é¬œ˚˛ ’=À˘ ¤Àfl¬ ’¬ÛÀ¬ı˛¬ı˛ ̧ Àe·

90º Œfl¬±ÀÌ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ ø¬ıÀ˙¯∏ Œfl¬±¯∏·≈ø˘¬ı˛ ˙œ¯∏« ’=˘ ’±À˘±fl¬ √õ∂øÓ¬¸¬ı˛Ìé¬˜ ¤¬ı—
¸±˝◊ÀÈ¬±õ≠±ÊÀ˜ é≈¬^ é≈¬^ `¬±fl¬±¬ı˛ ¬ıd≈¬ øÚø˜«Ó¬ ’±À˘±fl¬¸—À¬ıœ ¬ı˘˚˛ ’±ÀÂ√  ,

(v) Ê¬ı˛±˚˛≈Êº
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l ¬Û…±À¬ı˛Úfl¬±˝◊˜≈˘±ñ

(i) ¬Û≈À¬ı˛± ˘±ˆ¬«±øÈ¬ ¤fl¬˝◊¬ı˛fl¬˜ ¸¬ı˛≈ ¸¬ı˛≈ Œfl¬±¯∏¬Z±¬ı˛± øÚø˜«Ó¬º Œfl¬±¯∏·≈ø˘ Ùv¬…±ÀÊ˘± ¬ı˝Ú fl¬À¬ı˛ ¤¬ı— Â√Ω
d¬¬ı˛œˆ”¬Ó¬ (Pseudostratified ’¬ıàÔ±˚˛ Ô±Àfl¬  ,

(ii) ˘±ˆ¬«±¬ı˛ ’ˆ¬…ôL√À¬ı˛ øflv¬Àˆ¬Ê (Cleavage) ø¬ıˆ¬±ÊÀÚ¬ı˛ ˜±Ò…À˜ ∆¬ıø˙©Ü…¬Û”Ì« Œfl¬±¯∏¸˜”À˝¬ı˛ Î¬◊»¬ÛøM
‚ÀÈ¬º fl¬‡ÀÚ± fl¬‡ÀÚ± ø¶Ûøfl¬Î¬◊˘ Œ‡± ˚±˚˛  ,

(iii) Ê¬ı˛±˚˛≈Êº

l ø¸À˘±¬ıv±¸øÈ¬Î¬◊˘±ñ

(i) ˘±ˆ«¬±¬ı˛ ’ˆ¬…ôL√À¬ı˛¬ı˛ ·˝3¬ı˛ (Blastocoel) ¸±Ò±¬ı˛ÌÓ¬– Ó¬¬ı˛˘¬Û”Ì« Ô±Àfl¬ ’Ô¬ı± ÊøÚÓ‘¬ ¶ÛÀ?¬ı˛
Œfl¬±¯∏¸˜”˝ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ø¶Ûøfl¬Î¬◊˘ fl¬‡ÀÚ±˝◊ Œ‡± ˚±˚˛ Ú±º w”¬ÀÌ¬ı˛ øÚÀÊ¬ı˛ Œfl¬±¯∏ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛
¸‘©Ü Œfl¬±Ú ∆¬ıø˙©Ü…¬Û”Ì« Œfl¬±¯∏ ¬ıv±¸ÀÈ¬±ø¸À˘ àÔ±Ú ŒÚ˚˛ Ú±  ,

(ii) ¤fl¬d¬¬ı˛ ø¬ıø˙©Ü Ùv¬…±ÀÊ˘±˚≈q¡ Œfl¬±À¯∏¬ı˛ ¸±ø¬ı˛ ø¸À˘±¬ıË±¸øÈ¬Î¬◊˘±¬ı˛ √õ∂±‰¬œ¬ı˛ ·Í¬Ú fl¬À¬ı˛  ,

(iii) ‘‘Cellules en croix” Ô±Àfl¬ Ú±  ,

(iv) ’G¬Êº

˘±ˆ«¬±·≈ø˘ ¶§±ÒœÚˆ¬±À¬ı øfl¬Â√≈fl¬±˘ ’øÓ¬¬ı±ø˝Ó¬ fl¬À¬ı˛ Î¬◊¬Û˚≈q¡ ˆ”¬ø˜¬ı˛ Î¬◊¬Û¬ı˛ øÚÀÊÀfl¬ ’±È¬Àfl¬ ŒÚ˚˛ ¤¬ı—
¬Û¬ı˛¬ıM«œ ¬ı‘øX¬ı˛ ˙±˚˛ Î¬◊¬ÛÚœÓ¬ ˝˚˛º fl¬…±˘Àfl¬ø¬ı˛˚˛± Œ|øÌÀÓ¬ ’ø˘KÔ±¸ (Olynthus) ¤¬ı— øÎ¬À˜±¶Ûø?ÀÓ¬
¬ı˛…±·Ú (Rhagon) ˘±ˆ«¬± ˙± ø˝¸±À¬ı ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˝˚˛º ¶§±ÒœÚ ’¬ıàÔ±˚˛ ˘±ˆ«¬±·≈ø˘ Ùv¬…±ÀÊ˘±¬ı˛ ¸±˝±À˚…
‰¬˘±ÀÙ¬¬ı˛± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¬ÛÀ¬ı˛ ˆ”¬ø˜¬ı˛ ¸Àe· ¬ıv±ÀàÈ√√ ±È¬±À¬Û±¬ı˛ (Blastopore) øÀ˚˛ øÚÀÊÀfl¬ ’±È¬Àfl¬ ŒÚ˚˛º
◊̋Úˆ¬…±øÊÀÚ˙±Ú (Invagination) √õ∂øflË¡˚˛±˚˛ Ùv¬…±ÀÊ˘±˚≈q¡ ˜±˝◊ÀflË¡±ø˜˚˛±¬ı˛·≈ø˘ Î¬◊¬Ûø¬ı˛Ó¬˘ ŒÔÀfl¬ ˘±ˆ«¬±¬ı˛

’ˆ¬…ôL√À¬ı˛ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ Ô±Àfl¬º ˜…±ÀflË¡±ø˜˚˛±¬ı˛·≈ø˘ ˘±ˆ«¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’±d¬¬ı˛Ì ∆Ó¬¬ı˛œ fl¬¬ı˛ÀÓ¬ Ô±Àfl¬º ¤ˆ¬±À¬ı
flË¡˜˙– Œfl¬±˚˛±ÀÚ±Î¬±˜« ’±2Â±øÓ¬ ¶ÛÀ?±ø¸˘ ·øÍ¬Ó¬ ˝˚˛º ˜≈q¡ ˙œ¯∏«ÀÀ˙ ÚÓ≈¬Ú fl¬À¬ı˛ ’¸øfl¬Î¬◊˘±˜ øÂ√^ ∆Ó¬¬ı˛œ
˝˚˛º ¤‡Ú ˘±ˆ¬«±øÈ¬ é≈¬^±fl¬±¬ı˛ ’…±¶®Ú ¶ÛÀ?¬ı˛ √õ∂øÓ¬¬ı˛”¬Û ’ø˘KÔ±¸ ˘±ˆ«¬±º øÎ¬À˜±¶Ûø?¬ı˛ ø¸À˘±¬ıv±¸øÈ¬Î¬◊˘±,
’¬Û¬ı˛¬ÛÀé¬, ˝◊ˆ¬…±øÊÀÚ˙±Ú (Evagination) √õ∂øflË¡˚˛±˚˛ ˙±efl¬¬ı±fl¬±¬ı˛ ¬ı˛…±·Ú ˘±ˆ«¬± ˙±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

4.5.2 ’À˚ÃÚ ÊÚÚ – ¶ÛÀ? ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ’À˚ÃÚ ÊÚÚ Œ‡± ˚±˚˛º Œfl¬±¬ı˛fl¬ƒ·À˜¬ı˛ (Budding)

¸±˝±À˚… ø˙˙≈ ¶ÛÀ?¬ı˛ Î¬◊»¬ÛøM √õ∂±˚˛˙–˝◊ ‚ÀÈ¬º ˙¬ı˛œÀ¬ı˛¬ı˛ Œfl¬±Ú ’—À˙ √õ∂ÔÀ˜ é≈¬^ Œfl¬±¬ı˛fl¬¶£¬œøÓ¬ Œ‡± ˚±˚˛º
¬ÛÀ¬ı˛ Œ¸øÈ¬ ¤fl¬øÈ¬ ø˙˙≈ ¶ÛÀ?¬ı˛ ’±fl¬±¬ı˛ ŒÚ˚˛ ¤¬ı— ¶ÛÀ?¬ı˛ Î¬◊¬ÛøÚÀ¬ıÀ˙ ¤fl¬ÊÚ ˙ø¬ı˛fl¬ ˝À˚˛ ›ÀÍ¬º

Ó¬À¬ı ø˜Í¬± ÊÀ˘¬ı˛ ¶Û? › øfl¬Â√≈ ¸±˜≈ø^fl¬ ¶ÛÀ? ¤fl¬ ’øˆ¬Ú¬ı ’À˚ÃÚ ÊÚÚ ¬ÛXøÓ¬ Œ‡± ˚±˚˛º ¤˝◊
Ò¬ı˛ÀÌ¬ı˛ ¶Û? Œ·ø˜Î¬◊˘ (Gemmule) Ú±À˜¬ı˛ ±Ú±¬ı˛ ˜Ó¬ ’¸—‡… ’À˚ÃÚ ÊÚÚ ¤fl¬fl¬ (Asexual

Reproduction units) Î¬◊»¬Ûiß fl¬À¬ı˛º ø˜Í¬± ÊÀ˘¬ı˛ ¶Û? ˚‡Ú˝◊ ¬Ûø¬ı˛À¬ıÀ˙ ’±¬ÛøMfl¬¬ı˛ ¬Ûø¬ı˛¬ıM«Ú ’Ú≈ˆ¬¬ı
fl¬À¬ı˛ Ó¬‡Ú˝◊ ¤˝◊ Œ·ø˜Î¬◊˘ ±Ú± Î¬◊»¬Ûiß fl¬À¬ı˛º ¤˝◊ Œ·ø˜Î¬◊˘·≈ø˘ ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ıÀ˙ ¬Ûø¬ı˛¶£≈¬øÈ¬Ó¬ ˝›˚˛±¬ı˛ ÊÚ…
’ÀÚfl¬ √õ∂øÓ¬fl”¬˘ ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ œ‚«¸˜˚˛ ’À¬Ûé¬± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º øfl¬Â√≈ ¸±˜≈ø^fl¬ øÎ¬À˜±¶Ûø? ’¬ı˙… flË¡˜±·Ó¬
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¤˝◊ Œ·ø˜Î¬◊˘ ·Í¬Ú fl¬À¬ı˛ ¤¬ı— Œ¸·≈ø˘ ^≈Ó¬ ¬Ûø¬ı˛¶£≈¬È¬ ˝À˚˛ ¬Û”Ì«±e· ¶ÛÀ? ¬Ûø¬ı˛ÌÓ¬ ˝ÀÓ¬ ¬Û±À¬ı˛º ø˜Í¬± ÊÀ˘¬ı˛
¶ÛÀ? Œ·ø˜Î¬◊˘ Î¬◊»¬ÛøM¬ı˛ ˙≈¬ı˛≈ÀÓ¬ ’¸—‡… ’±øfl«¬›¸±˝◊È¬ Œfl¬±¯∏ ¤fl¬øSÓ¬ ˝˚˛º ¤·≈ø˘ ‡±…¬Û”Ì« ¬∏CÀÙ¬±¸±˝◊È¬
Œfl¬±¯∏Àfl¬ ‡±… ø˝¸±À¬ı ¢∂˝Ì fl¬À¬ı˛ ‡±… ̧ =˚˛ fl¬¬ı˛ÀÓ¬ Ô±Àfl¬º ¤˝◊ ‡±…¬Û”Ì« ’±øfl«¬›¸±˝◊È¬ Œfl¬±À¯∏¬ı˛ √õ∂øÓ¬øÈ¬ ¬Û≈?Àfl¬
flË¡˜˙– ‰¬…±õI◊± ¶ÛÀ?±¸±˝◊È¬ Œfl¬±¯∏ ‰¬±¬ı˛¬Û±˙ ŒÔÀfl¬ ø‚À¬ı˛ ŒÙ¬˘ÀÓ¬ ¬Ô±Àfl¬º ¶ÛÀ?±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ¶Ûø?Ú
¸”S ¸‘ø©Ü fl¬À¬ı˛ ¤fl¬øÈ¬ √õ∂±Ôø˜fl¬ ¬Û«± ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ¬Û«± ’±øfl«¬›¸±˝◊È¬ ¬Û≈?Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ Ô±Àfl¬º ¤¬ı˛ øÚÀ‰¬
¬ıÎ¬ˇ ¬ıÎ¬ˇ ˆ¬…±fl≈¬›˘ (Vacuole) ¬Û”Ì« ¤fl¬d¬¬ı˛ Œfl¬±¯∏ ¬Z±¬ı˛± øÚÎ¬◊˜…±øÈ¬fl¬d¬¬ı˛ (Pneumatic Layer) ·øÍ¬Ó¬ ˝˚˛º
¶Ûø?Ú ¸”ÀS¬ı˛ √õ∂±Ôø˜fl¬ d¬¬ı˛ › øÚÎ¬◊˜…±øÈ¬fl¬ d¬¬ı˛ Â√±Î¬ˇ±› ’±øfl«¬›¸±˝◊È¬ ¬Û≈?Àfl¬ ø‚À¬ı˛ ø¬ıÀ˙¯∏∏ d¬y√√±fl¬±¬ı˛
¶ÛÀ?±¸±˝◊È¬ Œfl¬±¯∏ ¤fl¬øÈ¬ ¬ıø˝–d¬¬ı˛ ∆Ó¬¬ı˛œ fl¬À¬ı˛º ’±¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ Œfl¬±˘±ÀÊÚ ¬ı± ø˜Î¬◊ø¸ÀÚ¬ı˛ d¬¬ı˛ ∆Ó¬¬ı˛œ
˝ÀÓ¬ ¬Û±À¬ı˛º ¤¬ı— ¬ıø˝–d¬À¬ı˛¬ı˛ øÚÀ‰¬¬ı˛ øÀfl¬¬ı˛ d¬¬ı˛·≈≈ø˘ ø˜ø˘Ó¬ˆ¬±À¬ı ’ôL√–d¬¬ı˛ (Internal Membrane) ·Í¬Ú
fl¬À¬ı˛º ¬ıø˝–d¬À¬ı˛¬ı˛ d¬y√√±fl¬±¬ı˛ ¶ÛÀ?±¸±˝◊È¬ Œfl¬±¯∏d¬À¬ı˛¬ı˛ ˜ÀÒ… ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ fl¬±Í¬±À˜± ¬ıd≈¬ Œ·À˜±¸ƒÀflv¬¬ı˛œ
(Gemmosclere) ∆Ó¬¬ı˛œ ˝˚˛º ¬ıø˝–d¬À¬ı˛¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· Œfl¬±˘±ÀÊÚ øÚ–¸‘Ó¬ ˝À˚˛ ¤fl¬øÈ¬ ¸≈¬ı˛é¬± ’±¬ı¬ı˛Ìœ ·øÍ¬Ó¬
˝˚˛º √õ∂øÓ¬øÈ¬ Œ·ø˜Î¬◊À˘¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—À˙ ¤fl¬øÈ¬ øÂ√^ ¬ı± ˜±˝◊ÀflË¡±¬Û±˝◊˘ Ô±Àfl¬º ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ıÀ˙ Œ·ø˜Î¬◊˘·≈≈ø˘
¬Ûø¬ı˛¶£≈¬È¬ ˝À˚˛ ÚÓ≈¬Ú ¶ÛÀ?¬ı˛ Œ˝ ·Í¬Ú fl¬À¬ı˛º Œ˚À˝Ó≈¬ Œ·ø˜Î¬◊À˘¬ı˛ é≈¬^ ±Ú±·≈ø˘ Ê˘ ¬ı± ¬ı±˚˛≈ ˝◊Ó¬…±ø ø¬ıøˆ¬iß
˜±Ò…À˜ Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇÀÓ¬ ¬Û±À¬ı˛ Ó¬±˝◊ ¤ˆ¬±À¬ı Œ·ø˜Î¬◊À˘¬ı˛ ˜±Ò…À˜ ’À˚ÃÚ ÊÚÀÚ ¶Û? Ó¬±¬ı˛ ’¬ÛÓ¬…ÊÚ≈Àfl¬
ÊøÚÓ‘¬ Î¬◊¬ÛøÚÀ¬ı˙ ŒÔÀfl¬ ’ÀÚfl¬ ”À¬ı˛ ”À¬ı˛ ¸=±ø¬ı˛Ó¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

4.6 ¶ÛÀ?¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú (Regeneration) √õ∂øflË¡˚˛± –

¬Û≈Ú¬ı˛≈»¬Û±Ú ¶ÛÀ?¬ı˛ ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ é¬˜Ó¬±º ˙±‡±-√õ∂˙±‡±˚≈q¡ ¶ÛÀ?¬ı˛ ’—˙ ø¬ıÀ˙¯∏ √õ∂±˚˛˝◊ Ú±Ú± fl¬±¬ı˛ÀÌ
Œˆ¬À„ ˚±˚˛º ¤˝◊¸¬ı ø¬ıø2Âiß ’—˙ Œ˚˜Ú ø˙˙≈ ¶Û? Î¬◊»¬Ûiß fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ŒÓ¬˜øÚ øÂ√iß ’—˙øÈ¬ ¬Û≈Ú¬ı˛≈»¬Û±øÓ¬
˝ÀÓ¬ Œ‡± ˚±˚˛º ’ÀÚfl¬ ¸˜˚˛ √õ∂øÓ¬fl”¬˘ ¬Ûø¬ı˛À¬ıÀ˙ ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ·Í¬Ú Ú©Ü ˝À˚˛ ¤fl¬øÈ¬ Œfl¬±¯∏¬Û≈? ·Í¬Ú
fl¬À¬ı˛º ’Ú≈fl”¬˘ ’±¬ı˝±›˚˛±˚˛ ¤˝◊ Œfl¬±¯∏¬Û≈?˝◊ ’±¬ı±¬ı˛ ¬Û≈Ì«±e· ¶ÛÀ? ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤fl¬øÈ¬ Â√“±fl¬øÚ øÀ˚˛ ŒÂ√“Àfl¬
˚ø ¶ÛÀ?¬ı˛ Œfl¬±¯∏·≈ø˘Àfl¬ ø¬ıø2Âiß fl¬À¬ı˛ Œ›˚˛± ˚±˚˛ Ó¬À¬ı Œ‡± ˚±À¬ı Œ¸˝◊ ø¬ıø2Âiß Œfl¬±¯∏·≈ø˘˝◊ ^≈Ó¬ ¤fl¬øSÓ¬
˝À˚˛ ’±¬ı±¬ı˛ ¬Û”Ì«±e· ¶ÛÀ?¬ı˛ ˙¬ı˛œ¬ı˛ ·Í¬Ú fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ’…±ø˜¬ı±¬ı˛ ˜Ó¬ é¬Ì¬ÛÀ¬ı˛ ¸±˝±À˚… Œfl¬±¯∏·≈ø˘ ‰¬˘ÀÚ
¸é¬˜ ¤¬ı— ¤ˆ¬±À¬ı Ó¬±¬ı˛± √õ∂ÔÀ˜ ¤fl¬øSÓ¬ ˝ÀÓ¬ Ô±Àfl¬º Œfl¬±¯∏·≈ø˘ ŒÂ√±È¬ ŒÂ√±È¬ ¬Û≈À? ¤fl¬øSÓ¬ ˝À˚˛ é≈¬^ é≈¬^
±Ú± ¬ı± Œ¶£¬ø¬ı˛Î¬◊˘ (Spherule) ·Í¬Ú fl¬À¬ı˛º ¤˝◊ Œ¶Ûø¬ı˛Î¬◊˘·≈ø˘ ¬Û¬ı˛¬ıM«œ ¬Û˚«±À˚˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸ø˝Ó¬ ø˜ø˘Ó¬
˝À˚˛ ¤fl¬øÈ¬ ¬ı˝≈ øÚÎ¬◊øflv¬˚˛±¸˚≈q¡ Œ√õ∂±ÀÈ¬±õ≠±ÊÀ˜¬ı˛ ‰¬±¬ı˛ (Syncitium) ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ‰¬±¬ı˛ ∆Ó¬¬ı˛œ ˝›˚˛±¬ı˛
fl¬±¬ı˛ÀÌ ’ÀÚfl¬ ¬ıÎ¬ˇ ¬ıÎ¬ˇ é¬Ì¬Û ¸‘ø©Ü ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı— ’øÓ¬ ^≈Ó¬ ¸˜d¬ Œ¶£¬ø¬ı˛Î¬◊˘·≈ø˘ ¤fl¬øSÓ¬ fl¬À¬ı˛ ’±¬ı‘Ó¬
fl¬À¬ı˛ ŒÙ¬À˘º ’ˆ¬…ôL√À¬ı˛¬ı˛ Œ¶£¬ø¬ı˛Î¬◊À˘¬ı˛ Œfl¬± ∏̄·≈ø˘ øÚÀÊÀ¬ı˛ ‰¬ø¬ı˛S ¬ıÊ± ˛̊ ¬ı˛±À‡º Œ¶£¬ø¬ı˛Î¬◊̆ ·≈ø˘¬ı˛ ¬ı± ◊̋À¬ı˛¬ı˛ d¬À¬ı˛¬ı˛
ø¬ÛÚ±Àfl¬±¸±˝◊È¬ ¤¬ı— ’ˆ¬…ôL√À¬ı˛ Œ˜À¸Úfl¬±˝◊À˜¬ı˛ Œfl¬±¯∏¸˜”˝ › Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏ Ô±Àfl¬º ’ˆ¬…ôL√À¬ı˛¬ı˛
Œ¶£¬ø¬ı˛Î¬◊˘·≈ø˘ ˚‡Ú ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ø˜ø˘Ó¬ ˝ÀÓ¬ Ô±Àfl¬ Ó¬‡Ú øfl¬Â√≈ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏ Ù¬…±À·±˘±˝◊ÀÈ¬±ø¸¸
√õ∂øflË¡˚˛±˚˛ ¸e·œ Œfl¬±¯∏·≈ø˘Àfl¬ Œ‡À˚˛ ŒÙ¬À˘ ¸‘ø©Ü fl¬À¬ı˛ ¸—fl¬œÌ« ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±º ¤fl¬˝◊ ¸Àe·
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Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ ¤'fl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬±¬ı˛ ¬Û±À˙ ¸ø7¬¬¬Ó¬ ˝ÀÓ¬ Ô±Àfl¬º ·øÍ¬Ó¬ ˝˚˛ Œfl¬±˚˛±ÀÚ±¸±˝◊È¬√
√õ∂Àfl¬±á¬º ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±¯∏d¬À¬ı˛¬ı˛ øÚÀ‰¬ Œfl¬±À˘Ú¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ øÚÀÊÀ¬ı˛ ˜ÀÒ… ¸—À˚±· àÔ±¬ÛÚ fl¬À¬ı˛
˝◊Úfl¬±À¬ı˛KÈ¬ Ú±ø˘fl¬± ·Í¬Ú fl¬¬ı˛ÀÓ¬ Ô±Àfl¬º ’±øfl«¬›¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ √õ∂À˚˛±ÊÚ˜Ó¬ ø¬ıøˆ¬iß Œfl¬±À¯∏ ¬Ûø¬ı˛ÌÓ¬ ˝À˚˛
¬Û≈Ú¬ı˛≈»¬Û±Ú √õ∂øflË¡˚˛±Àfl¬ Q¬ı˛±øi§Ó¬ fl¬À¬ı˛º

4.7 ¬Ûø¬ı˛ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ ∆¬ıø˙©Ü… › Œ|øÌø¬ıÚ…±¸ –

¬Û¬ı« ¬Ûø¬ı˛ÀÙ¬¬ı˛±ñ Ê˘Ê √õ∂±Ìœ  , ¬Û”Ì«±e· ’¬ıàÔ±˚˛ àÔ±Ì≈  , Œfl¬±Ú ø¬ıÀ˙¯∏ ¸—À¬ıœ ’e· ŒÚ˝◊  , ˙¬ı˛œÀ¬ı˛¬ı˛
˜ÀÒ… Ú±ø˘fl¬±Ó¬La ·øÍ¬Ó¬ ˝À˚˛ÀÂ√ ¤¬ı— ¸¬ı«é¬Ì ¤˝◊ Ó¬ÀLa¬ı˛ ˜Ò… øÀ˚˛ Ê˘ √õ∂¬ı±ø˝Ó¬ ˝ÀÓ¬
Ô±Àfl¬, Ùv¬…±ÀÊ˘±˚≈q¡ ø¬ıÀ˙¯∏ fl¬˘±¬ı˛ Œfl¬±¯∏ (Collar Cell) ¬ı± Œfl¬±˚˛±ÀÚ±¸±˝◊È¬
(Choanocyte) ’±ÀÂ√  , ¶Ûø?Ú Œ√õ∂±øÈ¬Ú¸”S ¬ı± ‰≈¬ÚÊ±Ó¬œ˚˛ ¬ı± ø¸ø˘fl¬± øÚø˜«Ó¬ fl¬±Í¬±À˜±
Î¬◊¬Û±±Ú  , Œ˚ÃÚ › ’À˚ÃÚ Î¬◊ˆ¬˚˛ ¬ÛXøÓ¬ÀÓ¬ ÊÚÚ ¸•Ûiß ˝˚˛  , ’…±ø•£¬¬ıv…±¸øÈ¬Î¬◊˘±,
¬Û…±À¬ı˛Úfl¬±˝◊˜≈˘± › ø¸À˘±¬ıv…±¸øÈ¬Î¬◊˘± ¤˝◊ øÓ¬ÚÒ¬ı˛ÀÚ¬ı˛ ˘±ˆ«¬± ˙±  , ˘±ˆ«¬± ¶§±ÒœÚ
‰¬˘±ÀÙ¬¬ı˛±˚˛ ¸é¬˜º

˜”˘Ó¬– ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ fl¬±Í¬±À˜± Î¬◊¬Û±±Ú (Skeletal Elements), ŒÀ˝ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ¸—·Í¬Ú ¤¬ı— ˘±ˆ«¬±
˙±¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM fl¬À¬ı˛ Hartman (1982), Simpson (1984) ¤¬ı— Vacelet › Boury-

Esnault (1987) √õ∂M Œ|øÌø¬ıÚ…±À¸¬ı˛ ¸—Àù≠ø¯∏Ó¬ ¬ı˛”¬ÛÀ¬ı˛‡± –-
Î¬◊¬Û¬Û¬ı«ñ Œ¸˘≈˘±ø¬ı˛˚˛± (Cellularia)–¬Û‘Ôfl¬ ¬Û‘Ôfl¬ Œfl¬±¯∏ ¸—‚¬ıX ˆ¬±À¬ı ˙¬ı˛œ¬ı˛ ·Í¬Ú fl¬À¬ı˛ÀÂ√,

ø¸Úø¸øÈ¬˚˛±˜  (Syncitium) Ú±˝◊  , ø¬ÛÚ±Àfl¬±¸±˝◊È¬ Œfl¬±¯∏d¬¬ı˛, ¬ıø˝–Qfl¬ ·Í¬Ú fl¬À¬ı˛  ,
Œfl¬±˘±ÀÊÚ¬Û”Ì« Œ˜À¸±ø¢≠˚˛±¬ı˛ Ò±S  , ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ ’…±ø˜À¬ı±¸±˝◊È¬ Œfl¬±¯∏ › fl¬±Í¬±À˜± Î¬◊¬Û±±Ú
Œ˜À¸±ø¢≠˚˛±˚˛ ø¬ı…˜±Ú  , øÚÎ¬◊øflv¬˚˛±¸˚≈q¡ ∆¬ıø˙©Ü…¬Û”Ì« Œfl¬±˚˛±ÀÚ±¸±˝◊È¬  , ¸œø˜Ó¬ ¸—Àfl¬±‰¬œ
é¬˜Ó¬±¸•Ûiß ˜±À˚˛±¸±˝◊È¬ ø¬ı…˜±Úº

Œ|øÌñ fl¬…±˘Àfl¬ø¬ı˛˚˛± (Calcarea)–‰≈¬Ú± ¶Û? ¬ı± fl¬…±˘Àfl¬ø¬ı˛˚˛±¸ (Calcareous) ¶Û? Œ˚À˝Ó≈¬ Œ˝
fl¬±Í¬±À˜± ‰”¬Ì Ê±Ó¬œ˚˛ ¬Û±ÀÔ« øÚø˜«Ó¬  , fl¬±Í¬±À˜± ¬ıd≈¬ ø¶Ûøfl¬Î¬◊˘·≈ø˘ ¤fl¬ ’¬ÛÀ¬ı˛¬ı˛ ŒÔÀfl¬
ø¬ıø2Âiß ˝À˚˛ Ô±Àfl¬  , ø¶Ûøfl¬Î¬◊˘·≈ø˘Àfl¬ ¬ı‘˝±fl¬±¬ı˛ Œ˜·±¸ƒÀflv¬¬ı˛œ (Megasclere) ¬ı± é≈¬^±fl¬±¬ı˛
˜±˝◊ÀflË¡±¸ƒÀflv¬ø¬ı˛ ø˝¸±À¬ı ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˚±˚˛ Ú±  , ’…±¶®ÚÀ˚˛Î¬, ¸±˝◊fl¬ÚÀ˚˛Î¬ › ø˘Î¬◊fl¬ÚÀ˚˛Î¬ øÓ¬Ú
Ò¬ı˛ÀÌ¬ı˛ Ú±ø˘fl¬± ø¬ıÚ…±¸ Œ‡± ˚±˚˛º

Î¬◊¬ÛÀ|øÌñ fl¬…±˘ø¸øÚ˚˛± (Calcinia)ñ˘±ˆ«¬± Ùv¬…±ÀÊ˘±˚≈q¡ ¬Ù“¬±¬Û± ¬ıÀ˘¬ı˛ ˜Ó¬º Î¬◊±˝¬ı˛ÌñClathrina,

Leucetta.
Î¬◊¬ÛÀ|øÌñ fl¬…±˘fl¬±À¬ı˛±øÚ˚˛± (Calcaronia)ñ˘±ˆ«¬± Ù“¬±¬Û± ¬ıÀ˘¬ı˛ ˜Ó¬  , ¸±˜ÀÚ¬ı˛ Œ·±˘±Ò« Ùv¬…±ÀÊ˘±˚≈q¡

˜±˝◊ÀflË¡±ø˜˚˛±¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¤¬ı— ø¬ÛÂ√ÀÚ¬ı˛ Œ·±˘±Ò« Ùv¬…±ÀÊ˘±ø¬ı˝œÚ ˜…±ÀflË¡±ø˜˚˛±¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬º
Î¬◊±˝¬ı˛Ìñ Leucosolenia, Scypha
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Î¬◊¬ÛÀ|øÌñ Ù¬…±ø¬ı˛À¬∏C±øÚÎ¬± (Pharetronida)ñ¸≈¸—˝Ó¬ fl¬…±˘¸±˝◊È¬ (Calcite) ¬Z±¬ı˛± ¬ı˘√õ∂±5 fl¬±Í¬±À˜±
 , øÈ¬Î¬◊øÚ— Ù¬Àfl«¬¬ı˛ (Tuning Fork) ’±fl¬±À¬ı˛¬ı˛ ø¶Ûøfl¬Î¬◊˘ ø¬ı…˜±Úº Î¬◊±˝¬ı˛ÌñPetrosoma

Î¬◊¬ÛÀ|øÌñ ø¶£¬eflƒ¬ÀÈ¬±ÀÊ±˚˛± (Sphinctozoa)ñ’…±¬ı˛±À·±Ú±˝◊È¬ (Aragonite) øÚø˜«Ó¬ fl¬øÍ¬Ú fl¬±Í¬±À˜±
¬Û‘Ôfl¬ ¬Û‘Ôfl¬ fl≈¬Í¬¬ı˛œ øÚ˜«±Ì fl¬À¬ı˛  , fl≈¬Í¬¬ı˛œ·≈ø˘ÀÓ¬ ¬Û‘Ôfl¬ ¬Û‘Ôfl¬ øÂ√^¬ÛÀÔ Ê˘ √õ∂À¬ı˙ › √õ∂àÔ±Ú
fl¬À¬ı˛º Î¬◊±˝¬ı˛ÌñNeocoella crypta

Œ|øÌñ øÎ¬À˜±¶Ûø? (Demospongiae)ñfl¬±Í¬±À˜± Î¬◊¬Û±±Ú ¶Ûø?Ú ¸”S ¬ı± ø¸ø˘fl¬±øÚø˜«Ó¬
ø¶Ûøfl¬Î¬◊˘ ’Ô¬ı± Î¬◊ˆ¬˚˛˝◊  , ˜…±flË¡¸ƒÀflv¬¬ı˛œ ¬Z±¬ı˛± ˜”˘ fl¬±Í¬±À˜± ·øÍ¬Ó¬ ¤¬ı— ˜±˝◊ÀflË¡±¸ƒÀflv¬ø¬ı˛
Œfl¬±¯∏d¬À¬ı˛¬ı˛ ˜ÀÒ… Œ√õ∂±øÔÓ¬ Ô±Àfl¬  , ˙≈Ò≈˜±S ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬± ¸—·Í¬Ú Œ‡± ˚±˚˛º

Î¬◊¬ÛÀ|øÌñ Œ˝±À˜±¸ƒøflv¬À¬ı˛±˜¬ı˛Ù¬± (Homoscleromorpha)ñfl¬±Í¬±À˜± ¸˜±Ú ∆À‚«…¬ı˛ ¬ı˛øù¨ (Ray) ¬ı±
¬ı±˝≈ ø¬ıø˙©Ü ŒÈ¬¬∏C±'Ú (Tetraxon) ø¶Ûøfl¬Î¬◊˘ ¬Z±¬ı˛± ·øÍ¬Ó¬º Î¬◊±˝¬ı˛ÌñOscarella

Î¬◊¬ÛÀ|øÌñ ŒÈ¬¬∏C…±fl¬øÈ¬ÀÚ±˜¬ı˛Ù¬± (Tetractinomorpha)ñfl¬±Í¬±À˜± ŒÈ¬¬∏C…±'Ú Ó¬»¸˝ Œ˜±Ú…±'Ú
Œ˜·±¸ƒÀflv¬¬ı˛œ ø¶Ûøfl¬Î¬◊˘ ¬Z±¬ı˛± ·øÍ¬Ó¬º Œfl¬±Ú Œfl¬±Ú Œé¬ÀS [Œ˚˜Ú ¬ı·« Lithistida)

ø¶Ûøfl¬Î¬◊˘·≈ø˘ øÚÀÊÀ¬ı˛ ˜ÀÒ… ¸—À˚±·àÔ±¬ÛÚ fl¬À¬ı˛º Î¬◊±˝¬ı˛ÌñAciculites, Cliona

Î¬◊¬ÛÀ|øÌñ Œ¸À¬ı˛fl¬øÈ¬ÀÚ±˜¬ı˛Ù¬± (Cerectinomorpha)ñfl¬±Í¬±À˜± Î¬◊¬Û±±Ú ø¸ø˘fl¬± øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘
› ¶Ûø?Ú ¸”S  , Œ˜±Ú…±'Ú Œ˜·±¸ƒÀflv¬¬ı˛œ Œ‡± ˚±˚˛  , Œfl¬±Ú Œfl¬±Ú Œé¬ÀS ˙≈Ò≈˜±S ¶Ûø?Ú
¸”S øÚø˜«Ó¬ fl¬±Í¬±À˜± [Œ˚˜Ú ¬ı·« Dictyoceratida) Î¬◊±˝¬ı˛ÌñSpongia, Spongilla

Œ|øÌñ ¸“Àflv¬À¬ı˛±¶Û?œ (Sclerospongiae)ñ√õ∂¬ı±˘ (Coral) ¸‘˙ ¶Û?  , Î¬◊¯Æ∏À˙œ˚˛  ,
√õ∂¬ı±˘¬ZœÀ¬Û¬ı˛  ·ˆ¬œ¬ı˛ ·˝3¬ı˛ ¬ı± ‡“±Ê·≈ø˘ÀÓ¬ ¬ı±¸ fl¬À¬ı˛  , ˙≈Ò≈˜±S ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬La  ,
fl¬±Í¬±À˜± ¶Ûø?Ú ¸”S › ø¸ø˘fl¬± øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘ ¬Z±¬ı˛± ·øÍ¬Ó¬ ˝À˘› Êœ¬ıôL√ Œfl¬±¯∏¸˜”˝
¸±Ò±¬ı˛ÌÓ¬ fl¬øÍ¬Ú ’…±¬ı˛±À·±Ú±˝◊È¬ (Aragonite) øÚø˜«Ó¬ ˆ”¬ø˜ fl¬±Í¬±À˜±¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬
’Ô¬ı± ’…±¬ı˛±À·±Ú±˝◊È¬ øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘ ¬ıÓ«¬˜±Úº

Î¬◊¬Û¬Û¬ı«ñ ø¸˜õ≠…±¸˜± (Symplasma)ñ Œfl¬±¯∏·≈ø˘ ø¸Úø¸øÈ¬˚˛±˜ (Syncitium) ·Í¬Ú fl¬À¬ı˛  ,
Œ˜À¸±ø¢≠˚˛± ’=˘ ¬Û±Ó¬˘± Œ˜À¸±˘…±À˜˘± (Mesolamella) ¬Û«± ø˝¸±À¬ı Ô±Àfl¬  ,
Œfl¬±˚˛±ÀÚ±¸±˝◊È¬ Œfl¬±¯∏·≈ø˘ øÚÎ¬◊øflv¬˚˛±¸ ø¬ı˝œÚº

Œ|øÌñ Œ˝'…±flƒ¬øÈ¬ÀÚø˘Î¬± (Hexactinellida)ñfl¬±‰¬ ¶Û? Œfl¬ÚÚ± Œ˝fl¬±Í¬±À˜± ø¸ø˘fl¬± øÚø˜«Ó¬
ø¶Ûøfl¬Î¬◊˘ ¬Z±¬ı˛± ·øÍ¬Ó¬  , Â√˚˛øÈ¬ ¬ı˛øù¨˚≈q¡ ¬∏C±˝◊’…±'Ú ø¶Ûøfl¬Î¬◊˘  , ø¶Ûøfl¬Î¬◊˘·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬–
øÚÀÊÀ¬ı˛ ˜ÀÒ… ¸—À˚±· àÔ±¬ÛÚ fl¬À¬ı˛ Ê˘fl¬±fl¬±À¬ı˛ Ô±Àfl¬  , Œ˝Àfl¬±¯∏·≈ø˘› ø¸Úø¸øÈ¬˚˛±˜
·Í¬Ú fl¬À¬ı˛ fl¬±Í¬±À˜± Ê±˘Àfl¬¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıÚ…d¬ ¬∏C…±ø¬ıøfl¬Î¬◊˘±¬ı˛ Ê±˘fl¬ (Trabecular Net)

ø˝¸±À¬ı ’¬ıàÔ±Ú fl¬À¬ı˛º Î¬◊±˝¬ı˛Ì – Rhabdocalyptus

Î¬◊¬ÛÀ|øÌñ Œ˝'…±¸ƒÀÈ¬À¬ı˛±ÀÙ¬±¬ı˛± (Hexasterophora)ñfl¬±Í¬±À˜± ø¶Ûøfl¬Î¬◊˘·≈ø˘ Â√˚˛ ¬ı˛øù¨ ø¬ıø˙©Ü
é≈¬^±fl¬±¬ı˛ Œ˝'±¸ƒÈ¬±¬ı˛ (Hexaster)  , ’…±ø•£¬øÎ¬¶® (Amphidisc) ø¶Ûøfl¬Î¬◊˘ Ô±Àfl¬ Ú±  ,



117

¸¸… ¶Û? ¸±Ò±¬ı˛ÌÓ¬– fl¬øÍ¬Ú ˆ”¬ø˜¬ı˛ Î¬◊¬Û¬ı˛ øÚÀÊÀ¬ı˛ ’±È¬Àfl¬ ¬ı˛±À‡º Î¬◊±˝¬ı˛Ìñ
Euplectella

Î¬◊¬ÛÀ|øÌñ ’…±ø•ÛøÎ¬¸Àfl¬±ÀÙ¬±¬ı˛± (Amphidiscophora)ñfl¬±Í¬±À˜± ø¶Ûøfl¬Î¬◊˘·≈ø˘ é≈¬^ G¬±fl¬±¬ı˛
¤¬ı—  ÀG¬¬ı˛ Î¬◊ˆ¬˚˛ √õ∂±ôL√ é≈¬^ ‰¬±fl¬øÓ¬˚≈q¡ (Amphidisc) Œ˝'…±¸È¬±¬ı˛ ø¶Ûøfl¬Î¬◊˘ Ô±Àfl¬ Ú±
 , ¸±Ò±¬ı˛ÌÓ¬– Ú¬ı˛˜ Êø˜¬ı˛ Î¬◊¬Û¬ı˛ ·≈2Â±fl¬±¬ı˛ ø¶Ûøfl¬Î¬◊À˘¬ı˛ ŒÚ±„À¬ı˛¬ı˛ ¸±˝±À˚… øÚÀÊÀ¬ı˛ ’±È¬Àfl¬
¬ı˛±À‡º Î¬◊±˝¬ı˛ÌñHyalonema

4.8. ¸±¬ı˛±—˙

¬Ûø¬ı˛ÀÙ¬¬ı˛± ¬ı± øÂ√^±˘ ¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœ¬ı˛± √õ∂Ô˜ ¬ı˝≈Àfl¬±¯∏œ¬ı˛ Œ˝¸—·Í¬ÀÚ Î¬◊ißœÓ¬ √õ∂±Ìœfl”¬˘º 5000ñ√õ∂Ê±øÓ¬  ,
¸fl¬À˘˝◊ ÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛º ˜±S 150 √õ∂Ê±øÓ¬ ø˜Í¬± ÊÀ˘ Ô±Àfl¬ñ¬ı±øfl¬¬ı˛± ¸¬ı±˝◊ ¸˜≈^¬ı±¸œº ¬Û”Ì«±e· ¶Û?
àÔ±Ì≈ øfl¬ôL≈√ ˘±ˆ¬«± ˙±˚˛ ¤¬ı˛± ‰¬˘±ÀÙ¬¬ı˛± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ˙¬ı˛œÀ¬ı˛¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ Ú±ø˘fl¬±Ó¬La ø¬ı…˜±Úº ¤˝◊ Ó¬ÀLa¬ı˛
˜ÀÒ… øÀ˚˛ ’À˝±¬ı˛±S Ê˘√õ∂¬ı±˝ ¸=±ø˘Ó¬ ˝˚˛º ¶ÛÀ?¬ı˛ ∆Ê¬ıøÚfl¬ fl¬±Êfl¬À˜« ¤˝◊ Ó¬La ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¬± ¬Û±˘Ú
fl¬À¬ı˛º ˙¬ı˛œÀ¬ı˛¬ı˛ Œfl¬±¯∏·≈ø˘ ˚ø› ø¬ıøˆ¬iß fl¬±ÀÊ¬ı˛ ÊÚ… øÚø«©Ü ‰¬ø¬ı˛S ¬ı± ∆¬ıø˙©Ü… ¬ı˝√√Ú fl¡À¬ı˛ Ó¬À¬ı Ó¬±À√¬ı˛ fl¡±ÀÊ√¬ı˛
˜ÀÒ… Œfl¡±Ú Â√µ¬ıXÓ¬± ¬ı± ¸—˝√√øÓ¬ ˘é¬… fl¡¬ı˛± ˚±˚˛ Ú±º ¸¬ı Œfl¡±¯∏·≈ø˘˝◊√√ õ∂À˚˛±Ê√ÀÚ ∆¬ıø˙©Ü… ˝±ø¬ı˛À˚˛ ŒÙ¬˘ÀÓ¬
¬Û±À¬ı˛º  Œfl¬±¯∏d¬¬ı˛ Œfl¬±Ú øÚø«©Ü ˆ”¬ø˜-¬Û«±¬ı˛ Î¬◊¬Û¬ı˛ Ú…d¬ Ô±Àfl¬ Ú±º ‰≈¬ÚÊ±Ó¬œ˚˛ ¬ı± ø¸ø˘fl¬± øÚø˜«Ó¬ ø¶Ûøfl¬Î¬◊˘
’Ô¬ı± Œfl¬±˘±ÀÊÚ › ¶Ûø?Ú ¸”S ¬Z±¬ı˛± Œ˝ fl¬±Í¬±À˜± ·øÍ¬Ó¬ ˝˚˛º Œ˚ÃÚ ¤¬ı— ’À˚ÃÚ Î¬◊ˆ¬˚˛ ¬ÛXøÓ¬ÀÓ¬ ÊÚÚ
¸•Ûiß ˝˚˛º øÓ¬Ú Ò¬ı˛ÀÌ¬ı˛ ˘±ˆ«¬± Œ‡± ˚±˚˛º ˘±ˆ«¬±·≈ø˘ ¶§±Òœ Úº Œ·ø˜Î¬◊˘ ·Í¬Ú fl¬À¬ı˛ ’À˚ÃÚ ÊÚÚ ¸±øÒÓ¬
˝˚˛º Œ¶£¬ø¬ı˛Î¬◊˘ ·Í¬Ú fl¬À¬ı˛ ^≈Ó¬ ¬Û≈Ú¬ı˛≈»¬Û±ÀÚ ¸é¬˜º

4.9 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ –

(i) ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ Œfl¬±À¯∏¬ı˛ ¬Ûø¬ı˛‰¬˚˛ øÚº

(ii) ¶ÛÀ?¬ı˛ ˙¬ı˛œÀ¬ı˛ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¬± ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº

(iii) ¶ÛÀ?¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ø‰¬ø˝êÓ¬ ø‰¬S ’efl¡¬Ú fl¬¬ı˛≈Ú ¤¬ı— ¤˝◊ Ó¬ÀLa¬ı˛ ˜Ò… øÀ˚˛ ÊÀ˘¬ı˛
√õ∂¬ı±˝√√ ¬ÛÔ ¬ıÌ«Ú± fl¬¬ı˛≈Úº

(iv) ø˘Î¬◊fl¬ÚÀ˚˛Î¬ Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ √õ∂fl¬±¬ı˛ Œˆ¬ › ø¬ı¬ıÓ«¬Ú ø¬ı¯∏À˚˛ ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº

(v) ∆¬ıø˙©Ü… › Î¬◊±˝¬ı˛Ì¸˝√√¶ÛÀ?¬ı˛ ø¬ıøˆ¬iß ˘±ˆ«¬± ˙±¬ı˛ ¬ıÌ«Ú± øÚº Œ˚ÃÚ ÊÚÀÚ øÚÀ¯∏fl¬ øfl¬ˆ¬±À¬ı
‚ÀÈ¬∑

(vi) ¶ÛÀ?¬ı˛ ’À˚ÃÚ ÊÚÚ › ¬Û≈Ú¬ı˛≈»¬Û±Ú ¸•ÛÀfl«¬ ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº

(vii) ∆¬ıø˙©Ü… › Î¬◊±˝¬ı˛Ì¸˝ Î¬◊¬ÛÀ|Ìœ [Subclass) ¬Û˚«ôL√ ¬Û¬ı« ¬Ûø¬ı˛ÀÙ¬¬ı˛±¬ı˛ Œ|Ìœø¬ıÚ…±¸ fl¬¬ı˛≈Úº
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4.10  Î¬◊M¬ı˛˜±˘±

’Ú≈˙œ˘Úœ -1 :

’Ú≈˙œ˘Úœ -2 :

¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

(i) ’Ú≈À2Â 4.3 ¬ÛÎ√√√ˇ√√≥Úº
(ii) ’Ú≈À2Â 4.4 Œ‡≈Úº
(iii) ø‰¬S 4.3 ¤¬ı— ø‰¬S 4.4 Œ‡≈Úº
(iv) ’Ú≈À2Â 4.4.3 ¤¬ı— ø‰¬S 4.3 ¤¬ı— ø‰¬S 4.5 Œ‡≈Úº
(v) ’Ú≈À2Â 4.5.1 Œ‡≈Úº
(vi) ’Ú≈À2Â 4.5.2 › 4.6 Œ‡≈Úº

(vii) ’Ú≈À2Â 4.7 Œ‡≈Úº
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(vi) Simpson, T. 1984. The Cell Biology of Sponges. Springer-Verlag, N. Y.

(vii) Vacelet, B. and N. Boury-Esnault, 1987. Taxonomy of Porifera. Springer-

Verlag, N.Y.

¸—øù≠©Ü ¬Û±Í¬…±—˙ Œ√‡≈Úº
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ø‰¬S Ú— 4.2 – ø˜Í¬± Ê√À˘¬ı˛ ¶ÛÀ?¬ı˛ Œ·ø˜Î¬◊˘

ø‰¬S Ú— 4.1 – ø˜Í¬± Ê√À˘¬ı˛ ¶ÛÀ?¬ı˛ Œ·ø˜Î¬◊˘
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ø‰¬S Ú— 4.3 – ¶ÛÀ?¬ı˛ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Ú±ø˘fl¡± ø¬ıÚ…±¸º Ó¬œ¬ı˛ø‰¬˝ê ø√À˚˛ Ê√À˘¬ı˛ ·øÓ¬¬ÛÔ Œ√‡±ÀÚ±
˝√√À˚˛ÀÂ√º Œ˜±È¬± fl¡±À˘± Œ¬ı˛‡±¬ı˛ Œfl¡±˚˛±ÀÚ±Î¬±À˜«¬ı˛ ’¬ıàÔ±Ú ø‰¬ø˝êÓ¬ ˝√√À˚˛ÀÂ√º
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ø‰¬S 4.4 ø¬ıøˆ¬iß Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜Ò… øÀ˚˛ Ê˘√õ∂¬ı±À˝¬ı˛ ·øÓ¬¬ÛÔ
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ø‰¬S Ú— 4.5 – ø¬ıøˆ¬iß Ú±ø˘fl¬±Ó¬ÀLa¬ı˛ ˜ÀÒ… ø¬ı¬ıÓ«¬Ú·Ó¬ ’±ôL√–¸•Ûfl«¬

ø˘Î¬◊fl¡ÚÀ ˛̊Î¬ ¸—·Í¬Ú

¸± ◊̋√√ø˘ø¬ıÎ¬ ’¬ıàÔ±

fl¡ÀÈ«¬'√ ≈̊q¡ ̧ ± ◊̋√√fl¡ÚÀ ˛̊Î¬ ̧ —·Í¬Ú

fl¡ÀÈ«¬'√ø¬ı˝√√œÚ ̧ ± ◊̋√√fl¡ÚÀ ˛̊Î¬ ̧ —·Í¬Ú

’±ø√ ¸±˝◊√√fl¡ÚÀ˚˛Î¬ ¸—·Í¬Ú

’…±¶®ÚÀ ˛̊Î¬ ̧ —·Í¬Ú

’ø˘àÔ±Ú ˘±ˆ«¬± √˙±

¶§±ÒœÚÊ√œø¬ı ̆ ± «̂¬±

¬ı˛…±·Ú ˘±ˆ«¬± √˙±

’…±¶®Ú Ú±ø˘fl¡±¬ı˛
Ê√±˘fl¡±fl¡±¬ı˛ ø¬ıÚ…±¸
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ø‰¬S Ú— 4.8 – ø˜Í¬± Ê√À˘¬ı˛ ¶ÛÀ?¬ı˛ Œ·ø˜Î¬◊˘
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¤fl¬fl¬ 5 qqqqq øÚÎ¬±ø¬ı˛˚˛±
·Í¬Ú

5.1 √õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

5.2 øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ·≈¬ı˛≈Q

5.3 øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

5.4 Œ|øÌø¬ıÚ…±¸ Â√fl¬

5.5 Î¬◊¬ÛÀ|øÌ ¬Û˚«ôL√… ∆¬ıø˙©Ü… › Î¬◊±˝¬ı˛Ì¸˝ Œ|øÌø¬ıÚ…±¸

5.6 ›À¬ıø˘˚˛±¬ı˛ (Obelia) fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

5.7 ’À¬ı˛ø˘˚˛±¬ı˛ (Aurelia) fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

5.8 ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

5.9 ¸±¬ı˛±—˙

5.10 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

5.11 Î¬◊M¬ı˛̃ ±˘±

5.1 √õ∂d¬±¬ıÚ±

’±˜¬ı˛± ˚±¬ı˛± ¸˜≈À^¬ı˛ Ó¬œ¬ı˛ˆ”¬ø˜ ŒÔÀfl¬ ’ÀÚfl¬ ”À¬ı˛ ¬ı¸¬ı±¸ fl¬ø¬ı˛ Ó¬±À¬ı˛ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœ·≈À˘±
¸•ÛÀfl«¬ ¬Ûø¬ı˛ø‰¬Ó¬ ˝›˚˛±¬ı˛ ¸≈À˚±· ‡≈¬ı fl¬˜ Ô±Àfl¬º fl¬±¬ı˛Ì ¤˝◊ ¬ÛÀ¬ı«¬ı˛ ¶§±≈ÊÀ˘¬ı˛ Î¬◊±˝¬ı˛Ì Œ˚˜Úñ˝±˝◊E±,
Œ√õ∂±ÀÈ¬±˝±˝◊E± ˝◊Ó¬…±ø √õ∂Ê±øÓ¬ ’±Ì≈¬ıœé¬øÌfl¬ ’±fl¬±À¬ı˛¬ı˛ ˝˚˛º ·Í¬Ú ∆¬ıø˙À©Ü…¬ı˛ ÊÚ… øfl¬Â√≈ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ Ú±˜
’±˜¬ı˛± ˝◊øÓ¬˜ÀÒ…˝◊ ŒÊÀÚøÂ√ Œ˚˜ÚñŒÊø˘øÙ¬¸, ¸±·¬ı˛ fl≈¬¸≈˜, √õ∂¬ı±˘ ˝◊Ó¬…±øº ’±À· ¤˝◊ √õ∂±ÌœÀ¬ı˛ ¬Û¬ı«
ø¸À˘ÚÈ¬±À¬ı˛È¬±¬ı˛ ’ôL√ˆ≈¬«q¡ fl¬¬ı˛± ˝À˚˛øÂ√˘º ¤¬ı˛ fl¬±¬ı˛Ì ˝˘ ¤À¬ı˛ √õ∂ÀÓ¬…Àfl¬¬ı˛ ¤fl¬øÈ¬ Œfl¬fœ˚˛ ·˝3¬ı˛ ¬ı± ø¸À˘ÚÀÈ¬¬ı˛Ú
’±ÀÂ√º ˚ø› ·˝3¬ı˛øÈ¬ √õ∂fl‘¬Ó¬ Œ˝ ·˝3¬ı˛ ¬ı± Œ¬ÛÃø©Üfl¬ Ú±˘œ fl¬±¬ı˛› ¸Àe·˝◊ Ó≈¬˘Úœ˚˛ Ú˚˛º ¬Û¬ı˛¬ıÓ¬«œfl¬±À˘ ˚±¬ıÓ¬œ˚˛
ø¬Z-d¬¬ı˛œ˚˛ ¬ı± øÎ¬Àõ≠±¬ıv±øàÈ¬fl¬ ∆¬ıø˙©Ü…¬Û”Ì« ’ôL√–-Œfl¬±¯∏œ˚˛ ·Í¬Ú˚≈q¡ ¤¬ı— øÚ˜±ÀÈ¬±ø¸àÈ¬ ¸À˜Ó¬ √õ∂±Ìœ·≈ø˘Àfl¬ ¬Û¬ı«
øÚÎ¬±ø¬ı˛˚˛± ¬ı˛”À¬Û ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˝À˚˛ÀÂ√º ’Ú…øÀfl¬ øS-d¬¬ı˛œ˚˛ › øÚ˜±ÀÈ¬±ø¸àÈ¬ ŒÚ˝◊ ¤˜Ú √õ∂±Ìœ·≈ø˘Àfl¬ ’ôL√ˆ≈¬«q¡
fl¬¬ı˛± ˝À˚˛ÀÂ√ ¬Û¬ı« øÈ¬ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ ˜ÀÒ…º øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ·≈ø˘ ’Ó¬…ôL√ øÚ•ß ’À˜¬ı˛≈G¬œ Œ·±á¬œˆ≈¬q¡ ¤¬ı—
√õ∂±Ôø˜fl¬ˆ¬±À¬ı ’¬ı˛œ˚˛ ¸±˜…Ó¬± Œ‡±˚˛º ¤˝◊ ¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœ·≈ø˘ ’±Ê› ¸±Ù¬˘…ÊÚfl¬ˆ¬±À¬ı ¬ı¸¬ı±¸ fl¬¬ı˛ÀÂ√º fl¬±¬ı˛Ì
√õ∂± ˛̊ 10,000 √õ∂Ê±øÓ¬ ¤˝◊ ¬ÛÀ¬ı«¬ı˛ ’ôL√ˆ≈¬«q¡º ’øÒfl¬±—˙ √õ∂Ê±øÓ¬ ¬Û‘øÔ¬ıœ¬ı˛ √õ∂±˚˛ ¸¬ı ¸˜≈À^ ¬Û±›˚˛± ˚±˚˛ ¤¬ı—
’ä ¸—‡…fl¬ √õ∂Ê±øÓ¬ ¶§±≈ ÊÀ˘ Ô±Àfl¬º
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Î¬◊ÀV˙… –

¤˝◊ ¤fl¬fl¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ

l Œ˚ ¸¬ı √õ∂±Ìœ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ ’ôL√ˆ≈¬«q¡ Ó¬±À¬ı˛ ø‰¬ø˝êÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l Î¬◊±˝¬ı˛Ì¸˝ ¤˝◊ √õ∂±ÌœÀ¬ı˛ Œ|øÌø¬ıÚ…±¸ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ›À¬ıø˘˚˛± (Obelia), ’À¬ı˛ø˘˚˛± (Aruelia) ¤¬ı— ¸œ-’…±øÚÀ˜±Ú (sea-anemone) ¸•ÛÀfl«¬

¸≈¸•§KÒ ø¬ı¬ı¬ı˛Ì øÀÓ¬ ¬Û±À¬ı˛Úº

5.2 øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ·≈¬ı˛≈Q

’Ô«ÕÚøÓ¬fl¬ ·≈¬ı˛≈Q ¸•Ûiß øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ ¸—‡…± ‡≈¬ı fl¬˜˝◊ ’±ÀÂ√º ¤fl¬˜±S øfl¬Â√≈ √õ∂¬ı±˘ ˚±À¬ı˛ ¸‰¬¬ı˛±‰¬¬ı˛
’±˜¬ı˛± ëë¬Û˘±íí ¬ıø˘, ¤À¬ı˛ ’±˘efl¬±ø¬ı˛fl¬ ·≈¬ı˛≈ÀQ¬ı˛ fl¬Ô± ’±¬ÛÚ±¬ı˛± Ê±ÀÚÚº fl¬À˚˛fl¬øÈ¬ √õ∂Ê±øÓ¬¬ı˛ √õ∂¬ı±˘
·‘˝¸7¬¬¬±¬ı˛ ̂ ¬ı… ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ̋ ˚˛º Œ¬ı˙ fl¬À˚˛fl¬øÈ¬ √õ∂Ê±øÓ¬¬ı˛ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ Œ˚˜Ú Ù¬±˝◊À¸ø˘˚˛± (Physalia),

ŒÊø˘øÙ¬¸ (Cyanea), ¸œ-’…±øÚÀ˜±Ú (Actinia) ¤¬ı˛ øÚ˜±ÀÈ¬±ø¸ÀàÈ¬¬ı˛ é¬¬ı˛Ì¬ı˛¸ ø¬ı¯∏¬Û”Ì« ˝˚˛º ¤˝◊ √õ∂±Ìœ·≈ø˘
˜±Ú≈À¯∏¬ı˛ ¬ÛÀé¬› ˜±¬ı˛±Rfl¬ ˝ÀÓ¬ ¬Û±À¬ı˛º øfl¬Â√≈ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ ¸˜≈À^ √õ∂¬ı±˘¬Zœ¬Û ¸‘ø©Ü fl¬À¬ı˛º

5.3 øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

1. ’¬ı˛œ˚˛, ø¬Z ’¬ı˛œ˚˛ √õ∂øÓ¬¸±˜…Ó¬± ˚≈q¡ √õ∂±Ìœ ˚±À¬ı˛ Œ˜Ãø‡fl¬-¬Û¬ı˛À˜Ãø‡fl¬ ’é¬ ’±ÀÂ√º ˜d¬fl¬ ›
Œ˝‡G¬fl¬˝œÚ √õ∂±Ìœº

2. Œ˝ ≈øÈ¬ d¬¬ı˛ ˚≈q¡ ¬ıø˝–àÔ ¤ø¬ÛÎ¬±¬ı˛ø˜¸ ¤¬ı— ’ôL√–àÔ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸º Î¬◊ˆ¬˚˛ d¬À¬ı˛¬ı˛ ˜ÀÒ…
’Àfl¬±¯∏œ˚˛ Œ˜À¸±ø¢≠˚˛± ’±ÀÂ√º

3. ¤fl¬øÈ¬ ˜±S Œ˝·˝3¬ı˛ ¬ı± ø¸À˘ÚÀÈ¬¬ı˛Ú ’±ÀÂ√º ¤¬ı˛ øÂ√^øÈ¬ ¬ıv±ÀàÈ¬±À¬Û±¬ı˛ Ê±Ó¬ ’Ô«±» ˜≈‡øÂ√^º ’±˘±±
¬Û±˚˛≈øÂ√^ ŒÚ˝◊º

4. ’±Ì≈¬ıœé¬øÌfl¬ øÚ˜±ÀÈ¬±ø¸àÈ¬ ’±ÀÂ√º ¤·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ¤ø¬ÛÎ¬±¬ı˛ø˜À¸ Ô±Àfl¬º
5. ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ ’±¬ıÀÓ«¬ ’¸—‡… fl¬ø¯∏«fl¬± Ô±Àfl¬º
6. ‰”¬Ì«fl¬˜˚˛ ’Ô¬ı± ∆Ê¬ı¬ıd≈¬ øÀ˚˛ ∆Ó¬ø¬ı˛ ˝øÚ« [horny) ’ôL√–fl¬efl¬±˘ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
7. ¸—¬ı˝Ú, ù´¸Ú ¤¬ı— Œ¬ı˛‰¬Ú ¸•Ûøfl«¬Ó¬ Œfl¬±Ú› ’e· ŒÚ˝◊º
8. ’¸—‡… Œ˜¬ı˛≈˝œÚ ¶ß±˚˛≈Àfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¶ß±˚˛≈Ê±ø˘fl¬± ’±ÀÂ√º fl¬À˚˛fl¬øÈ¬ √õ∂±Ìœ¬ı˛ ‰¬é≈¬ ø¬ıµ≈ ’Ô¬ı±

àÈ¬…±ÀÈ¬±ø¸àÈ¬ Ú±À˜ ¸—À¬ıœ ’e· ’±ÀÂ√º
9. ’À˚ÃÚ › Œ˚ÃÚ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ÊÚÚ ˝ÀÓ¬ ¬Û±À¬ı˛º ˝±˝◊E±fl‘¬øÓ¬ ¬Ûø˘¬Û ’À˚ÃÚ ÊÚ≈¬ı˛ ¤¬ı— ‚KÈ¬±fl‘¬øÓ¬

Œ˜Î≈¬¸± Œ˚ÃÚ ÊÚ≈¬ı˛ √õ∂øÓ¬ˆ”¬ √õ∂±Ìœº Êœ¬ıÚ‰¬ÀflË¡ õ≠…±Ú≈˘± ˘±ˆ«¬± ’±ÀÂ√º
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10. øfl¬Â√≈ √õ∂Ê±øÓ¬ÀÓ¬ ¬ı˝≈¬ı˛”¬ÛÓ¬± ¤¬ı— Œ˜È¬±ÀÊÀÚø¸¸ Ú±À˜ ÊÚ≈flË¡˜ Œ‡± ˚±˚˛º
11. Œ˝ ˘¬ıX ¬ı± ¤fl¬fl¬ ·Í¬Ú˚≈q¡ ˝˚˛º
12. Ê˘œ˚˛ √õ∂±Ìœ-’øÒfl¬±—˙ ¸±˜≈ø^fl¬ ¤¬ı— fl¬À˚˛fl¬øÈ¬ √õ∂Ê±øÓ¬ ¶§±≈ÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛º

5.4 Œ|øÌø¬ıÚ…±¸ Â√fl¬

’±À˘±‰¬… Â√fl¬øÈ¬ ¬Û±fl«¬±¬ı˛ › ˝…±¸›À˚˛˘ (Parker & Haswell) √õ∂ÌœÓ¬ ¤¬ı— ˜±¬ı˛˙±˘ › Î¬◊˝◊ø˘˚˛±˜¸ƒ
(Marshall & Williams) fl¬Ó‘¬«fl¬ ̧ •Û±øÓ¬ (1972) Text Books of Zoology, Invertibrates, Vol.

I ŒÔÀfl¬ ŒÚ›˚˛± ˝À˚˛ÀÂ√º
¬Û¬ı« Œ|øÌ Î¬◊¬ÛÀ|øÌ
(Phylum) (Class) (Subclass)

˝±˝◊ÀE±ÀÊ±˚˛±
(Hydrozoa)

øÚÎ¬±ø¬ı˛˚˛± ¶®±˝◊ÀÙ¬±ÀÊ±˚˛±
(Cnidaria) (Scyphozoa) Œ˝'±Àfl¬±¬ı˛±ø˘˚˛±

(Hexacorallia)

’…±ÀKÔ±ÀÊ±˚˛± ’À"±Àfl¬±¬ı˛±ø˘˚˛±
(Anthozoa) (Octocorallia)

5.5 Î¬◊¬ÛÀ|Ìœ ¬Û˚«ôL√ ∆¬ıø˙©Ü… › Î¬◊±˝¬ı˛Ì¸˝ Œ|Ìœ ø¬ıÚ…±¸

5. 5.1 Œ|Ìœ ˝± ◊̋ÀE±ÀÊ± ˛̊±

1. ˘¬ıX ¬ı± ¤fl¬fl¬ˆ¬±À¬ı ¬ı±¸ fl¬À¬ı˛º
2. ’øÒfl¬±—˙ ˝±˝◊EÀ˚˛Î¬ ¬ı± ¬Ûø˘¬Û¬ı˛”¬Ûœ, ˚ø› øfl¬Â√≈ Œ˜Î≈¬¸±¬ı˛≈¬Ûœ ˝˚˛º
3. ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ’¢∂àÔ ¤À"±Î¬±˜« ¬Z±¬ı˛± Œ‚¬ı˛± ŒàÈ¬±À˜±øÎ¬˚˛±˜ ’—˙ ŒÚ˝◊º
4. ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ¬ı…¬ıÒ±˚˛fl¬ ¬Û«± ŒÚ˝◊º
5. Œ˜À¸±ø¢≠˚˛± ’Àfl¬±¯∏œ˚˛º
6. Œ˜Î≈¬¸± é≈¬^±fl‘¬øÓ¬¬ı˛ ¤¬ı— ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ’ôL«√ˆ¬±Ê ˚≈q¡ Ô±Àfl¬ ˚±Àfl¬ Œˆ¬˘±˜ ¬ıÀ˘º
7. ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ fl¬ø¯∏«fl¬± ’±ÀÂ√º
8. øfl¬Â√≈ √õ∂Ê±øÓ¬ ¶§±≈ ÊÀ˘ ¬Û±›˚˛± ˚±˚˛º

➤

➤

➤ ➤

➤
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                Î¬◊± – Hydra Vulgaris

Obelia geniculata

5.5.2 Œ|Ìœ ¶®±˝◊ÀÙ¬±ÀÊ±˚˛±

1. ¤fl¬fl¬ ’¬ıàÔ±˚˛ ¬ı±¸ fl¬À¬ı˛º
2. √õ∂Ò±ÚÓ¬– Œ˜Î≈¬¸±¬ı˛”¬Ûœ √õ∂±Ìœ Œ˚·≈ø˘ ÊÀ˘ Œˆ¬À¸ Œ¬ıÎ¬ˇ±˚˛º
3. ø¸À˘ÚÀÈ¬¬ı˛ÀÚ ŒàÈ¬±À˜±øÎ¬˚˛±˜ ŒÚ˝◊ øfl¬ôL≈√ ·…±øàÈò¬fl¬ Î¬◊¬Û¬ı‘øX ’±ÀÂ√º
4. ŒÊø˘¬ı˛ ˜ÀÓ¬± Œ˜À¸±ø¢≠˚˛±˚˛ øfl¬Â√≈ ’…±ø˜À¬ı±¸±˝◊È¬ ’±ÀÂ√º
5. Œ˜Î≈¬¸±˚˛ √õ∂fl‘¬Ó¬ Œˆ¬˘±˜ ŒÚ˝◊√√º
6. Œ˜Î≈¬¸±¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ fl¬ø¯∏«fl¬± ’±ÀÂ√º
7. ¸¬ı˛±¸ø¬ı˛ ’Ô¬ı± ’Ì≈√õ∂àÔ ø¬ıˆ¬±ÊÚ ¬Z±¬ı˛± Œ˜Î≈¬¸± Î¬◊»¬Û±Ú ‚ÀÈ¬º
8. ¸fl¬À˘˝◊ ¸±˜≈ø^fl¬ √õ∂±Ìœº

Î¬◊± – Aurelia aurita

pilema pulmo

5.5.3 Œ|Ìœ ’…±ÀKÔ±ÀÊ±˚˛±

1. ’øÒfl¬±—˙ ˘¬ıX √õ∂±Ìœ, øfl¬Â√≈ ¤fl¬fl¬ ’¬ıàÔ±˚˛ ¬ı±¸ fl¬À¬ı˛º
2. ¸fl¬À˘˝◊ ¬Ûø˘¬Û¬ı˛”¬Ûœ √õ∂±Ìœº
3. ˜≈‡ √õ∂±ôL√ ‰¬…±õI◊± ¤¬ı— Ù“¬±¬Û± fl¬ø¯∏«fl¬±·≈ø˘ ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ Ô±Àfl¬º
4. ˜≈‡øÂ√^ ŒàÈ¬±À˜±øÎ¬˚˛±˜ ¬ı± ·±À˘ÀÈ¬ ˜≈q¡ ˝˚˛º ·…±À˘ÀÈ¬ ø¸ø˘˚˛±˚≈q¡ ‡“±Ê ¬ı± ¸±˝◊Ù¬ÀÚ±ø¢≠fl¬ ’±ÀÂ√º
5. ø¸À˘ÚÀÈ¬¬ı˛ÀÚ Î¬◊~•§ ¬ı…¬ıÒ±˚˛fl¬ ¬ı± Œ¸õI◊± ’±ÀÂ√º Œ¸õI◊± øÚ˜±ÀÈ¬±ø¸àÈ¬ ˚≈q¡º
6. Œ˜À¸±ø¢≠˚˛± ¸—À˚±Êfl¬ fl¬˘±¬ı˛ ˜ÀÓ¬± ¤¬ı— ’z¬– fl¬efl¬±˘ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
7. ¸fl¬À˘˝◊ ¸±˜≈ø^fl¬ √õ∂±Ìœº

¬Î¬◊¬ÛÀ|øÌ Œ˝'±Àfl¬±¬ı˛±ø˘˚˛± ¬ı± ŒÊ±’…±KÔ±ø¬ı˛˚˛±

1. fl¬ø¯∏«fl¬± ¤¬ı— Œ˜À¸ÚÀÈ¬ø¬ı˛ ¸—‡…±˚˛ Œ¬ı˙œ ¤¬ı— Â√À˚˛¬ı˛ ·≈øÌÓ¬fl¬ ¸—‡…±˚˛ Ô±Àfl¬º
2. fl¬ø¯∏«fl¬± ¬¸¬ı˛˘, ’˙±‡ ¤¬ı— Ù“¬±¬Û±º
3. ¸±Ò±¬ı˛ÌÓ¬– ≈øÈ¬ ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ ’±ÀÂ√º
4. ’ôL√–fl¬efl¬±À˘ fl¬‡Ú› ø¶Ûøfl¬Î¬◊˘ Ô±Àfl¬ Ú±º

Î¬◊± – Adamsia palliata

Astramgia danae

Î¬◊¬ÛÀ|øÌ ’À"±Àfl¬±¬ı˛±ø˘˚˛± ¬ı± ’…±˘¸±À˚˛±Ú±ø¬ı˛˚˛±

1. fl¬ø¯∏«fl¬± ¤¬ı— Œ˜À¸ÚÀÈ¬ø¬ı˛ ¸—‡…±˚˛ fl¬˜ ¤¬ı— ¸±Ò±¬ı˛ÌÓ¬– ’±È¬øÈ¬ Ô±Àfl¬º
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2. fl¬ø¯∏«fl¬± ˙±‡±˚≈q¡ ¤¬ı— ˙±‡±·≈ø˘ ¸±˜…Ó¬± Œ‡±˚˛º
3. fl¬‡Ú› ¤fl¬øÈ¬¬ı˛ Œ¬ı˙œ ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ Ô±Àfl¬ Ú±º
4. ’ôL√–fl¬efl¬±À˘ Œ˜À¸±ø¢≠˚˛±Ê±Ó¬ ø¶Ûøfl¬Î¬◊˘ Ô±Àfl¬º

Î¬◊± – Tubipora musica

Corallium rubrum

5.6 ›À¬ıø˘˚˛±¬ı˛ fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

¸±˜≈ø^fl¬ √õ∂±Ìœ › ›À¬ıø˘˚˛±¬ı˛ ·Í¬Ú ∆¬ıø˙©Ü… Œ‡ÀÓ¬ ˝À˘ ¤fl¬È¬± ’Ì≈¬ıœé¬Ì ˚ÀLa¬ı˛ √õ∂À˚˛±ÊÚº fl¬±¬ı˛Ì
√õ∂±ÌœøÈ¬ ‡≈¬ı ŒÂ√±È¬º ¶§ä ·ˆ¬œ¬ı˛ ÊÀ˘¬ı˛ øÚÀ‰¬ ¬Û±ÔÀ¬ı˛¬ı˛ ·±À˚˛ ¤˝◊ √õ∂±ÌœøÈ¬ ˜”À˘¬ı˛ ˜Ó¬ ’—˙ øÀ˚˛ ’±È¬Àfl¬ Ô±Àfl¬º
›À¬ıø˘˚˛± √õ∂±ÌœøÈ¬ ̧ —‚¬ıXº fl¬±¬ı˛Ì ø¬ıøˆ¬iß ’±fl¬±¬ı˛ › fl¬±ÀÊ ̧ é¬˜ ̧ ˆ¬…·≈ø˘ (Zooid) ¤fl¬˝◊ ∆Êø¬ıfl¬ fl¬±Í¬±À˜±˚˛
ŒÔÀfl¬ |˜¬ıKÈ¬Ú ¬Z±¬ı˛± ˚±¬ıÓ¬œ˚˛ fl¬±Ê ¸•Û±Ú fl¬À¬ı˛ Œ¬ı“À‰¬ Ô±Àfl¬º ¤˝◊√√ ÊÚ… ›À¬ıø˘˚˛± ¸—‚ ¬ı± fl¬À˘±ÚœÀÓ¬
¬ı˝≈¬ı˛”¬ÛÓ¬± ¬ı± ¬Ûø˘˜¬ı˛øÙ¬Ê˜ (Polymorphism) Œ‡± ̊ ±˚˛º ›À¬ıø˘˚˛± fl¬À˘±Úœ¬ı˛ ¤fl¬øÈ¬ ̧ ˆ¬… ¬Ûø˘¬Û (Polyp)

¬ı± ¬˝± ◊̋E±KÔ (Hydranth) ‡±… ¸—¢∂À˝¬ı˛ ÊÚ… ø¬ıÀ˙¯∏ ·Í¬Ú˚≈q¡ ˝˚˛º ¬ıv±ÀàÈ¬±àÈ¬±˝◊˘ (Blastostyle ¸ˆ¬…
Œfl¬±¬ı˛Àfl¬±ƒ·À˜¬ı˛ ÊÚ… ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º Œfl¬±¬ı˛fl¬ ŒÔÀfl¬ Ó‘¬Ó¬œ˚˛ √õ∂fl¬±¬ı˛ ¸ˆ¬… Œ˜Î≈¬¸±¬ı˛ (Medusa) ’±ø¬ıˆ«¬±¬ı ˝˚˛º
Œ˜Î≈¬¸± Œ˚ÃÚ ÊÚÀÚ¬ı˛ ÊÚ… øÚÀ˚˛±øÊÓ¬ ˝˚˛º ¤˝◊ √õ∂±ÌœÀÓ¬ øÓ¬Ú√õ∂fl¬±¬ı˛ ¸ˆ¬… ¬ı± Ê≈’À˚˛Î¬¬ı˛ ’¬ÛøàÔøÓ¬¬ı˛ ÊÚ…
›À¬ıø˘˚˛±Àfl¬ ¬∏C±˝◊˜¬ı˛øÙ¬fl¬ fl¬À˘±Úœ ¬ıÀ˘º

5.6.1 √õ∂±ÌœÊ·ÀÓ¬ ›À¬ıø˘˚˛±¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – øÚÎ¬±ø¬ı˛˚˛±
Œ|øÌ – ˝±˝◊ÀE±ÀÊ±˚˛±
ø¬ı:±Ú ¸•úÓ¬ Ú±˜ – ›À¬ıø˘˚˛± ŒÊøÚfl≈¬˘±È¬± (Obelia geniculata)

5.6.2 ›À¬ıø˘˚˛±¬ı˛ ·Í¬Ú·Ó¬ ¬∆¬ıø˙á¬…

›À¬ıø˘˚˛±¬ı˛ ˝±{®± ¸±± ¬ı˛À„¬ı˛ Œ˝øÈ¬ ˙±‡±˚≈q¡ ˜”À˘¬ı˛ ˜ÀÓ¬± ˝±˝◊ÀE±¬ı˛±˝◊Ê± ¬Z±¬ı˛± ’±¬ıX Ô±Àfl¬º ŒÀ˝¬ı˛
Ÿ¬Ê≈ ¬ı± Œ¸±Ê± ’—˙Àfl¬ ˝±˝◊ÀE±fl¬˘±¸ ¬ıÀ˘º ¤˝◊ ’—˙øÈ¬ ø¬ıøˆ¬iß Ê≈’À˚˛Î¬ ¬ı˝Ú fl¬À¬ı˛º ˝±˝◊ÀE±¬ı˛±˝◊Ê± ›
˝±˝◊ÀE±fl¬˘±À¸¬ı˛ ·Í¬Ú ÚÀ˘¬ı˛ ˜Ó¬º ¸Êœ¬ı Œfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¤˝◊ Ú˘øÈ¬Àfl¬ ø¸ÀÚ±¸±fl«¬ ¬ıÀ˘º ø¸ÀÚ±¸±Àfl«¬¬ı˛
¬ı±˝◊À¬ı˛¬ı˛ ’±¬ı¬ı˛Ì fl¬±˝◊øÈ¬Ú Ú±À˜ ’Êœ¬ıœ˚˛ ¬ıd≈¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º ¤Àfl¬ Œ¬Ûø¬ı˛Î¬±˜« ¬ı± Œ¬Ûø¬ı˛¸±fl«¬ ¬ıÀ˘º Œ¬Ûø¬ı˛¸±fl«¬
ŒÀ˝¬ı˛ ø¬ıøˆ¬iß ’—À˙ ’±—øÈ¬¬ı˛ ˜ÀÓ¬± Œ¬Ûø¬ı˛Î¬±˜«±˘ ’…±Ú≈ø˘ ·Í¬Ú fl¬À¬ı˛º ø¸ÀÚ±¸±Àfl«¬¬ı˛ øˆ¬Ó¬À¬ı˛ ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛
·˝3¬ı˛ ’¬ıøàÔÓ¬º ·˝3¬ı˛øÈ¬  ̧ ˜d¬ ŒÀ˝ ’ø¬ıø2Âißˆ¬±À¬ı Ô±Àfl¬º ›À¬ıø˘˚˛±¬ı˛ ø¬ıøˆ¬iß ̧ ˆ¬… ¬ı± Ê≈’À˚˛Î¬·≈ø˘¬ı˛ ∆¬ıø˙©Ü…
˝˘ øÚ•ß¬ı˛”¬Ûñ

¬Ûø˘¬Û ¬ı± ˝±˝◊E±KÔ ¬ı± ·…±ÀàÈò¬±Ê≈’À˚˛ÀÎ¬¬ı˛ ∆¬ıø˙©Ü… –

1. ¤¬ı˛ ·Í¬Ú é≈¬^±fl‘¬øÓ¬ ˝±˝◊E±¬ı˛ ˜Ó¬º
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2. ˜≈q¡ √õ∂±ÀôL√¬ı˛ øflË¡Àfl¬±Ì±fl‘¬øÓ¬ Î¬◊¬Û¬ı‘øXÀfl¬ ˝±˝◊À¬Û±ÀàÈ¬±˜ ¬ıÀ˘ ˚±¬ı˛ Œfl¬Àf ˜≈‡øÂ√^øÈ¬ ’¬ıøàÔÓ¬º
3. √õ∂±˚˛ øS˙øÈ¬ fl¬ø¯∏«fl¬± ˝±˝◊À¬Û±ÀàÈ¬±˜Àfl¬ ¬ı‘M±fl¬±À¬ı˛ ø‚À¬ı˛ ’¬ıàÔ±Ú fl¬À¬ı˛
4. fl¬ø¯∏«fl¬±·≈ø˘ øÚÀ¬ı˛È¬ ¤¬ı— øÚÀÎ¬±¬ıv±àÈ¬ Ú±À˜ ø¬ıÀ˙¯∏ ¤fl¬√õ∂fl¬±¬ı˛ Œfl¬±¯∏ ¸˜‘Xº
5. ¬Ûø˘À¬Û¬ı˛ Œ·±Î¬ˇ±˚˛ Œ¬Ûø¬ı˛Î¬±˜«±˘ ’…±Ú≈øÚÀfl¬ ˝±ÀE±øÔfl¬± ¬ıÀ˘º
6. ¬Ûø˘À¬Û¬ı˛ ŒÀ˝¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ ·˝3¬ı˛øÈ¬Àfl¬ ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛ ·˝3¬ı˛ ¬ı± ø¸À˘ÚÀÈ¬¬ı˛Ú ¬ıÀ˘º
7. ˘•§À2ÂÀ ¬Ûø˘À¬Û¬ı˛ ¬ıø˝–àÔ ¤À"±Î¬±˜«, ’ôL√–àÔ ¤À`¬±Î¬±˜« ¬ı± ·…±Àà√∏C±Î¬±ø˜«¸ Œ‡± ˚±˚˛º Î¬◊ˆ¬˚˛

d¬À¬ı˛¬ı˛ ˜ÀÒ… Œ˜À¸±ø¢≠˚˛± Ô±Àfl¬º
fl¬±Ê – [i) ‡±…¬ıd≈¬ ¸—¢∂˝ fl¬À¬ı˛º

(ii) ¬Û±ø‰¬Ó¬ ‡±…¬ıd≈¬Àfl¬ fl¬À˘±Úœ¬ı˛ ø¬ıøˆ¬iß ’—À˙ ¸¬ı˛¬ı¬ı˛±˝ fl¬À¬ı˛º
(iii) øÚÀÎ¬±¬ıv±àÈ¬± Œfl¬±¯∏ ¸˜‘X fl¬ø¯∏«fl¬± ’±R¬ı˛é¬±ÀÔ«› ¬ı…¬ı˝‘Ó¬ ˝˚˛º

Œ·±ÀÚ±Ê≈À˚˛Î¬ ¬ı± ¬ıv±ÀàÈ¬±àÈ¬±˝◊À˘¬ı˛ ∆¬ıø˙©Ü… –

1. ¤¬ı˛ ·Í¬Ú ˘•§±fl‘¬øÓ¬ ¤¬ı— ·±¬ı˛ ˜Ó¬º
2. Œ˝øÈ¬ Œ·±ÀÚ±øÔfl¬± Ú±À˜ ’±¬ı¬ı˛Ì ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬º
3. ¤˝◊ Ê≈’À˚˛ÀÎ¬¬ı˛ ø¸ÀÚ±¸±Àfl«¬¬ı˛ √õ∂±‰¬œ¬ı˛ ŒÔÀfl¬ é≈¬^ é≈¬^ Œ˜Î≈¬¸± Œfl¬±¬ı˛fl¬ Î¬◊»¬Ûiß ˝˚˛º Œfl¬±¬ı˛fl¬·≈ø˘

ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ¸Àe· ˚≈q¡ Ô±fl¬±˚˛ ¬Û≈ø©Ü¬ıd≈¬ ¸˝ÀÊ˝◊ Œ¬ÛÀ˚˛ Ô±Àfl¬º
4. Œfl¬±¯∏ ø¬ıˆ¬±ÊÚ ¬Z±¬ı˛± Œ˜Î≈¬¸± flË¡À˜ ¬ı‘øX ¬Û±˚˛º
5. ¬Ûø¬ı˛ÌÓ¬ Œ˜Î≈¬¸±·≈ø˘ Œ·±ÀÚ±Ê≈’À˚˛ÀÎ¬¬ı˛ ˙œÀ¯«∏¬ı˛ øÀfl¬ Ô±Àfl¬º
6. Œ˜Î≈¬¸±·≈ø˘ Œ·±ÀÚ±øÔfl¬±¬ı˛ ’¢∂√õ∂±ÀôL√¬ı˛ Œ·±ÀÚ±À¬Û±¬ı˛ øÂ√^ øÀ˚˛ ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º
7. Œ·±ÀÚ±Ê≈ ’À˚˛ÀÎ¬¬ı˛ Œ·±Î¬ˇ±˚˛ Œ¬Ûø¬ı˛Î¬±˜«±˘ ’e·≈¬ı˛œ Ô±Àfl¬º

fl¬±Ê – [i)  ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ Œ˜Î≈¬¸±Àfl¬±¬ı˛fl¬ Î¬◊»¬Ûiß fl¬À¬ı˛º

˜Î≈¬¸±¬ı˛ ∆¬ıø˙©Ü… –

1. ¬Û”Ì«±e· Œ˜Î≈¬¸± é≈¬^±fl‘¬øÓ¬ [3 ø˜ø˘ø˜È¬±¬ı˛ ¬ı…±¸] ¬ı…±¸˚≈q¡ Â√±Ó¬±¬ı˛ ˜Ó¬º
2. ŒÀ˝¬ı˛ Î¬◊M˘ ’—˙Àfl¬ ¤'’±ÀLa˘±¬ı˛ ¬Û‘á¬ ¤¬ı— ’¬ıÓ¬˘ ’—˙Àfl¬ ¸±¬ı ’±ÀLa˘±¬ı˛ ¬Û‘á¬ ¬ıÀ˘º
3. ’¬ıÓ¬˘ ’—À˙¬ı˛ Œfl¬f ŒÔÀfl¬ Á≈¬˘ôL√, Ú˘±fl¬±¬ı˛ ˜…±Ú≈ø¬ıË˚˛±˜ ’¬ıàÔ±Ú fl¬À¬ı˛º ˜…±Ú≈ø¬ıË˚˛±À˜¬ı˛ ˙œÀ¯∏«

‰¬Ó≈¬À©®±Ú ˜≈‡øÂ√^ Ô±Àfl¬º
4. ˜≈‡øÂ√^ ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛ ·˝3À¬ı˛ ˜≈q¡¬ ˝˚˛º
5. ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛ ·˝3¬ı˛ ŒÀ˝¬ı˛ ‰¬±¬ı˛øÈ¬ ’¬ı˛œ˚˛Ú±˘œ Î¬◊»¬Ûiß fl¬À¬ı˛º
6. ’¬ı˛œ˚˛Ú±˘œ ŒÀ˝¬ı˛ øfl¬Ú±¬ı˛±˚˛ ¬ı‘M±fl¬±¬ı˛ Ú±˘œÀÓ¬ ø˜ø˘Ó¬ ˝˚˛º
7. ŒÀ˝¬ı˛ øfl¬Ú±¬ı˛±˚˛ ¸±¬ı ’±ÀLaÀ¬ıË˘±¬ı˛ Ó¬À˘¬ı˛ øˆ¬Ó¬À¬ı˛ øfl¬Â√≈ ’—˙ øˆ¬Ó¬À¬ı˛ Ï≈¬Àfl¬ Ó¬±Àfl¬¬ı˛ ˜Ó¬ ·Í¬Ú ¸‘ø©Ü

fl¬À¬ı˛º ¤Àfl¬ Œˆ¬˘±˜ ¬ıÀ˘º
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8. ¬ı˝≈ ¸—‡…fl¬ øÚÀ¬ı˛È¬ fl¬ø¯∏«fl¬± Œ˜Î≈¬¸±¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ’¬ıøàÔÓ¬º fl¬ø¯∏«fl¬±˚˛ Œ·±Î¬ˇ±˚˛ ¶£¬œÓ¬ ’—˙Àfl¬ ¬ı±{§
¬ıÀ˘ ¤¬ı— ¤‡±ÀÚ ’±À˘±fl¬ ¸≈À¬ıœ Œfl¬±¯∏ ’À¸~±¸ ’±ÀÂ√º √õ∂øÓ¬ ¤fl¬±ôL√¬ı˛ fl¬ø¯∏«fl¬±¬ı˛ Œ·±Î¬ˇ±˚˛
àÈ¬…±ÀÈ¬±ø¸àÈ¬ Ú±À˜ ˆ¬±¬ı˛¸±˜… ¬ı˛é¬±fl¬±¬ı˛œ ¸—À¬ıœ ’e· ’±ÀÂ√º

9. Œ˜Î≈¬¸± ¶aœ › ¬Û≈¬ı˛≈¯∏ √õ∂±ÌœÀÓ¬ ø¬ıÀˆ¬…º ’Ô«±» ¤øÈ¬ ¤fl¬ø˘e·º ÊÚÚ±Àe·¬ı˛ ¸—‡…± ‰¬±¬ı˛øÈ¬º Œ˚·≈ø˘
¸±¬ı ’±ÀLa˘±¬ı˛ ¬Û‘Àá¬ ’¬ıøàÔÓ¬º

fl¬±Ê – [i) Œ˜Î≈¬¸± Œ˚ÃÚÊÚÚ √õ∂øflË¡˚˛±˚˛ ’—˙ ¢∂˝Ì fl¬À¬ı˛º
(ii) ˆ¬±¸˜±Ú Œ˜Î≈¬¸± ¤fl¬àÔ±Ú ŒÔÀfl¬ ’Ú…àÔ±ÀÚ ¬Ûø¬ı˛¬ı±ø˝Ó¬ ˝À˘ ›À¬ıø˘˚˛± fl¬À˘±Úœ¬ı˛ ø¬ıd¬±¬ı˛ ‚È¬±˚˛º

5.6.3 ›À¬ıø˘˚˛±¬ı˛ Œ˝√õ∂±fl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß Œfl¬±¯∏ ¸˜”˝

›À¬ıø˘˚˛± Œfl¬±¯∏œ˚˛ Œ˝√õ∂±fl¬±¬ı˛ ¬ı± ø¸ÀÚ±¸±fl«¬ ≈øÈ¬ Œfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬º  ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬Àfl¬ ¤À"±Î¬±˜« ¤¬ı—
øˆ¬Ó¬À¬ı˛¬ı˛ d¬¬ı˛øÈ¬Àfl¬ ¤À`¬±Î¬±˜« ¬ı± ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ ¬ıÀ˘º ≈˝◊ Œfl¬±¯∏d¬À¬ı˛¬ı˛ ˜ÀÒ… Œ˜À¸±ø¢≠˚˛± Ú±À˜ ’Àfl¬±¯∏œ˚˛
ŒÊø˘¬ı˛ ˜Ó¬ ¬ıd≈¬ ’±ÀÂ√º ¤À"±Î¬±À˜« øÚ•ßø˘ø‡Ó¬ Œfl¬±¯∏ ’¬ıàÔ±Ú fl¬À¬ı˛ Œ˚˜Ú, ’±¬ı¬ı˛fl¬ Œ¬Û˙œ Œfl¡±¯∏ ¬ı±
¤ø¬ÛÀÔø˘› ˜±¶≈®˘±¬ı˛ Œfl¬±¯∏, ’±ôL√– Œfl¬±¯∏ ¬ı± ˝◊KÈ¬±¬ı˛øàÈ¬ø˙˚˛±˘ Œfl¬±¯∏, øÚÀÎ¬±¬ıv±àÈ¬ Œfl¬±¯,∏ ø˜Î¬◊fl¬±¸ é¬¬ı˛Ìfl¬±¬ı˛œ
Œfl¬±¯∏ ¤¬ı— ¶ß±˚˛≈Àfl¬±¯∏º ¤À¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Î¬◊À~‡À˚±·… ˝˘ øÚÀÎ¬±¬ıv±àÈ¬ Œfl¬±¯∏º ¤˝◊ Œfl¬±¯∏·≈À˘± √õ∂‰≈¬¬ı˛
¬Ûø¬ı˛˜±ÀÌ ¤À"±Î¬±À˜« ø¬ıÀ˙¯∏Ó¬– fl¬ø¯∏«fl¬±ÀÓ¬ Ô±Àfl¬º Œfl¬±¯∏·≈ø˘ Œ·±˘±fl‘¬øÓ¬ ¬ı± øÎ¬•§±fl‘¬øÓ¬¬ı˛ ˝˚˛º øÚÎ¬◊øflv¬˚˛±¸øÈ¬
ˆ”¬ø˜¬ı˛ øÀfl¬ ’¬ıøàÔÓ¬º Œfl¬±À¯∏¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ √õ∂±ÀôL√ øÚÀÎ¬±ø¸˘ Ú±À˜ ¸“≈À‰¬¬ı˛ ˜Ó¬ ’—˙ ’±ÀÂ√º øÚÀÎ¬±¬ıv±àÈ¬ Œfl¬±À¯∏¬ı˛
Œˆ¬Ó¬À¬ı˛ ¤fl¬øÈ¬ ¬Û“…±‰¬±ÀÚ± —˙fl¬ ¸”S ¸À˜Ó¬ ¤fl¬øÈ¬ øÚ˜±ÀÈ¬±ø¸àÈ¬ Ôø˘ ’±ÀÂ√º Ôø˘ ø¬ı¯∏±q¡ Ó¬¬ı˛˘ ¬Û±ÀÔ«
[Œfl¬±ø˘ÀÚàÈ¬±À¬ı˛Ê ¤¬ı— Ù¬¸ÀÙ¬±ÀÈ¬Ê] ¬Û”Ì« Ô±Àfl¬º ø˙fl¬±À¬ı˛¬ı˛ ¸—¶ÛÀ˙« ¤˘ ¸”SøÈ¬ √õ∂¸±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— ø¬ı¯∏
Œ¬ıø¬ı˛À˚˛ ’±À¸º øfl¬Â√≈é¬ÀÌ¬ı˛ ˜ÀÒ… ø˙fl¬±¬ı˛ √õ∂±ÌœøÈ¬ ’¸±Î¬ˇ ˝À˚˛ ˚±˚˛º ¤À`¬±Î¬±À˜« √õ∂Ò±ÚÓ¬ – ≈í√õ∂fl¬±À¬ı˛¬ı˛ Œfl¬±¯∏
Œ˚˜Ú, ¬Û≈ø©ÜÀ¬Û˙œ Œfl¬±¯∏ ¤¬ı— ¢∂øKÔÀfl¬±¯∏ ’±ÀÂ√º

5.6.4 ›À¬ıø˘˚˛±¬ı˛ ø˙fl¬±¬ı˛ ¸—¢∂˝ › ¬Û≈ø©Ü ¬ÛXøÓ¬

˝±˝◊E±KÔ › ¬Ûø¬ı˛ÌÓ¬ Œ˜Î≈¬¸± ˜±—¸±˙œ √õ∂±Ìœº fl¬ø¯∏«fl¬±¬ı˛ ¬¬Z±¬ı˛± √õ∂±ÌœøÈ¬ é≈¬^ flË¡±ÀàÈ¬±ø¸˚˛± › ø¬ıøˆ¬iß ˘±ˆ«¬±
ø˙fl¬±¬ı˛ fl¬À¬ı˛º øÚ˜±ÀÈ¬±ø¸àÈ¬ øÚ–¸‘Ó¬ ø¬ı¯∏±q¡ Ó¬¬ı˛˘¬ıd≈¬ ø˙fl¬±¬ı˛ √õ∂±ÌœÀfl¬ ’¸±Î¬ˇ fl¬À¬ı˛ Œ˚˛º ¤¬ı˛¬Û¬ı˛ ˝±˝◊E±KÔ
fl¬ø¯∏«fl¬±¬ı˛ ¸±˝±À˚… ‡±…¬ıd≈¬Àfl¬ ø¸À˘ÚÀÈ¬¬ı˛ÀÚ √õ∂À¬ı˙ fl¬¬ı˛±˚˛ ¤¬ı— √õ∂ÔÀ˜ ¬ıø˝–Àfl¬±¯∏œ˚˛ ¬Ûø¬ı˛¬Û±fl¬ ‚ÀÈ¬º ¢∂øKÔÀfl¬±¯∏
ŒÔÀfl¬ Î¬◊»À¸‰¬fl¬ ‡±…¬ıd≈¬Àfl¬ ¬Û±ø‰¬Ó¬ fl¬À¬ı˛º ¬Û≈ø©ÜÀ¬Û˙œÀfl¬±¯∏·≈ø˘ÀÓ¬ ‡±…¬ıd≈¬¬ı˛ ’ôL√–Àfl¬±¯∏œ˚˛ ¬Ûø¬ı˛¬Û±fl¬ ‚ÀÈ¬º
¬Û±ø‰¬Ó¬ ‡±…¬ıd≈¬ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ ŒÔÀfl¬ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ Œ˜À¸±ø¢≠˚˛± ¤¬ı— ¤¬ı˛¬Û¬ı˛ ¤À"±Î¬±À˜«¬ı˛ Œfl¬±¯∏·≈ø˘ÀÓ¬
Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº

5.6.5 ›À¬ıø˘˚˛±¬ı˛ ù´¸Ú √õ∂øflË¡˚˛±

›À¬ıø˘˚˛± √õ∂±Ìœ¬ı˛ øÚøV«©Ü Œfl¬±Ú ’e· ŒÚ˝◊ ˚±¬ı˛ ¬Z±¬ı˛± ù´¸Ú √õ∂øflË¡˚˛± ¸•Ûiß ˝ÀÓ¬ ¬Û±À¬ı˛º ÊÀ˘ ^¬ıœˆ≈¬Ó¬
’ø'ÀÊÚ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ ŒÀ˝¬ı˛ ¤À"±Î¬±˜« d¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º ¤Â√±Î¬ˇ± ø¸À˘ÚÀÈ¬¬ı˛Ú Ê˘ ¬Z±¬ı˛± ¬Û”Ì« Ô±Àfl¬º



131

¤¬ı˛ Ù¬À˘ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸¬ı˛ Œfl¬±¯∏·≈À˘±› ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ ’ø'ÀÊÚ Œ¬ÛÀ˚˛ Ô±Àfl¬º ¤fl¬˝◊ √õ∂øflË¡˚˛±
fl¬±¬ı«ÚÎ¬±˝◊’'±˝◊Î¬ Œ˝ ŒÔÀfl¬ ¬Ûø¬ı˛Ó¬…q¡ ˝˚˛º

5.6.6 ›À¬ıø˘˚˛±¬ı˛ ŒÀ˝ ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸

›À¬ıø˘˚˛± √õ∂±ÌœÀÓ¬ Œfl¬±Ú› ¸≈·øÍ¬Ó¬ ¶ß±˚˛≈Ó¬La ŒÚ˝◊º ¬ı˝≈À˜¬ı˛≈ ˚≈q¡ ¶ß±˚˛≈Àfl¬±¯∏·≈ø˘ ¤À"±Î¬±À˜« Ô±Àfl¬º ¤·≈ø˘
Œ˚ Œfl¬±Ú› øÀfl¬ Î¬◊ÀMÊÚ± ¬ı˝Ú fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤À¬ı˛ ’ÀÚÀfl¬ Œ√õ∂±ÀÈ¬±øÚÎ¬◊À¬ı˛±Ú ¬ıÀ˘ Ô±Àfl¬Úº ¤À"±Î¬±À˜«
¤˝◊ Œfl¬±¯∏·≈À˘± ¶ß±˚˛≈Ê±ø˘fl¬± ¬ı± Œõ≠'±¸ ·Í¬Ú fl¬À¬ı˛º Œ˜Î≈¬¸±¬ı˛ øfl¬Ú±¬ı˛±˚˛ ¶ß±˚˛≈Àfl¬±¯∏ ¬¤¬ı— Ó¬ôL≈√·≈ø˘ ¬ı‘M±fl¬±¬ı˛
¶ß±˚˛≈’e·≈¬ı˛œ ·Í¬Ú fl¬À¬ı˛º ¶ß±˚˛≈ ’e·≈¬ı˛œ ŒÔÀfl¬ Î¬◊»¬Ûiß Ó¬ôL≈√·≈ø˘ ¸—À¬ıœ ’Àe· ¤¬ı— ¸±¬ı ’±ÀLa˘±¬ı˛ ¬Û‘Àá¬ Â√øÎ¬ˇÀ˚˛
¬ÛÀÎ¬ˇº ’À¸~±¸ ¤¬ı— àÈ¬…±ÀÈ¬±ø¸àÈ¬ ›À¬ıø˘˚˛±¬ı˛ ¸—À¬ıœ ’e·¬ı˛”À¬Û fl¬±Ê fl¬À¬ı˛º

5.6.7 ›À¬ıø˘˚˛±¬ı˛ ÊÚÚ fl¬±Ê ¸•Ûøfl«¬Ó¬ ’e· › fl¬±Ê

›À¬ıø˘˚˛±¬ı˛ ¬ıv±ÀàÈ¬±àÈ¬±˝◊˘ ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ ’—˙¢∂˝Ì fl¬À¬ı˛º fl¬±¬ı˛Ì ¤˝◊ Ê≈’À˚˛Î¬ Œfl¬±¬ı˛À·±ƒ·˜
√õ∂øflË¡˚˛±˚˛ Œ˜Î≈¬¸± Î¬◊»¬Ûiß fl¬À¬ı˛º Œ˜Î≈¬¸±ÀÓ¬ Œ˚ÃÚ ÊÚÚ ’e· ’±ÀÂ√º Œ˜Î≈¬¸±¬ı˛ ¸±¬ı-’±ÀLa˘±¬ı˛ ’—À˙
’¬ı˛œ˚˛Ú±˘œ¬ı˛ ¸Àe· ˚≈q¡ ‰¬±¬ı˛øÈ¬ ˙≈flË¡±˙˚˛ ¬Û≈¬ı˛≈¯∏ Œ˜Î≈¬¸±ÀÓ¬ ¤¬ı— ‰¬±¬ı˛øÈ¬ øÎ¬•§±˙˚˛¶aœ Œ˜Î≈¬¸±ÀÓ¬ Ô±Àfl¬º √õ∂øÓ¬øÈ¬
ÊÚÚ ’e· ¤À"±Î¬±˜« ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬º ÊÚÚÀfl¬±¯∏·≈ø˘ ¤À"±Î¬±˜« ’Ô¬ı± ·…±ÀàÈò¬±Î¬±À˜«¬ı˛ ˝◊KÈ¬±¬ı˛øàÈ¬ø˙˚˛±˘
Œfl¬±¯∏ ŒÔÀfl¬ ¸‘ø©Ü ˝˚˛º ¬Û”Ì«Ó¬±√õ∂±5 ÊÚÚ±Àe·¬ı˛ ¤À"±Î¬±˜« ø¬ıœÌ« ˝˚˛ ¤¬ı— Ùv¬±ÀÊ˘±˚≈q¡ ˙≈flË¡±Ì≈ ¸˜≈^ÊÀ˘
øÚøé¬5 ˝˚˛º øÎ¬•§±Ì≈·≈ø˘› ¤fl¬˝◊ˆ¬±À¬ı ¸˜≈^ÊÀ˘ ˜≈q¡ ˝˚˛º ¸˜≈^ÊÀ˘ ˙≈flË¡±Ì≈ › øÎ¬•§±Ì≈ ø˜ø˘Ó¬ ˝À˚˛
¬ıø˝–øÚÀ¯∏fl¬ ’Ú≈øá¬Ó¬ ˝˚˛º

5.6.8 ›À¬ıø˘˚˛±¬ı˛ ¬Ûø¬ı˛¶£”¬¬ı˛Ì

›À¬ıø˘˚˛±¬ı˛ ¬ıø˝–øÚÀ¯∏Àfl¬¬ı˛ Ù¬À˘ Ê±˝◊À·±È¬ Î¬◊»¬Ûiß ˝˚˛º Ê±˝◊À·±È¬ ¬Û”Ì« flv¬œÀˆ¬Ê √õ∂øflË¡˚˛±˚˛ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛
¬ı˝≈Àfl¬±¯∏œ ¬ıv±àÈ¬≈˘±ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤¬ı˛¬Û¬ı˛ Œfl¬±¯∏œ˚˛ ’ôL√–‰¬˘ÀÚ¬ı˛ ˜±Ò…À˜ ¤À"±Î¬±˜« › ¤ÀG¬±Î¬±˜« ¸‘ø©Ü ˝˚˛º
¤˝◊ ’¬ıàÔ±Àfl¬ øàÈ¬ø¬ı˛›·…±àÈò¬˘± ¬ıÀ˘º fl¬±¬ı˛Ì ¤˝◊ ·…±àÈò¬≈˘±ÀÓ¬ ¬ıv±ÀàÈ¬±À¬Û±¬ı˛ ¬ı± ·…±ÀàÈò¬±ø¸˘ Î¬◊»¬Ûiß ˝˚˛ Ú±º
øàÈ¬ø¬ı˛›·…±àÈ¬≈˘± flË¡À˜ ˘•§±ÀÈ¬ ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı— ¸±˜ÀÚ¬ı˛ › Œ¬ÛÂ√ÀÚ¬ı˛ ’—˙ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ¸y√√¬ı ˝˚˛º ¤Àfl¬
õ≠…±Ú≈˘± ˘±ˆ«¬± ¬ıÀ˘º ¤˝◊ ˘±ˆ«¬±øÈ¬ øÎ¬•§±fl‘¬øÓ¬ › ¤À"±Î¬±˜« ø¸ø˘˚˛±˚≈q¡ ˝˚˛º ¤¬ı˛ ˜≈‡øÂ√^ › ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛
·˝3¬ı˛ Ô±Àfl¬ Ú±º ˘±ˆ«¬±øÈ¬ fl¬À˚˛fl¬‚KÈ¬± ¸“±Ó¬±¬ı˛ Œ›˚˛±¬ı˛ ¬Û¬ı˛ ¸˜≈À^¬ı˛ øÚÀ‰¬ Œfl¬±ÀÚ± fl¬øÍ¬Ú ¬ıd≈¬¬ı˛ ·±À˚˛ ’±È¬Àfl¬
Ô±Àfl¬º ”¬ı˛¬ıM«œ ˜≈q¡√õ∂±ÀôL√ ˜≈‡øÂ√^ › fl¬ø¯∏«fl¬±¬ı˛ Î¬◊»¬ÛøM ˝˚˛º ˝±˝◊E±¬ı˛ ¸Àe· ¸±‘˙…˚≈q¡ ¤˝◊ ’¬Ûø¬ı˛ÌÓ¬ ˙±øÈ¬Àfl¡¬
˝±˝◊E≥˘± ¬ıÀ˘º ˝±˝◊E≥˘± flË¡˜˙– Œfl¬±¬ı˛À·±·˜ ¬ÛXøÓ¬ÀÓ¬ ¬ı‘øX ¬Û±˚˛ ¤¬ı— ÚÓ≈¬Ú ›À¬ıø˘˚˛± fl¬À˘±Úœ Î¬◊»¬Ûiß
˝ ˛̊º

5.6.9 ›À¬ıø˘˚˛±¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Œ˜È¬±ÀÊÀÚø¸¸

ø¬ı:±Úœ Œ˝Àfl¬˘ 1866 ¸±À˘ ¸¬ı«√õ∂Ô˜ Œ˜È¬±ÀÊÀÚø¸¸ ˙søÈ¬ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛Úº ø¬ı:±Úœ ˝±È«¬˜…±Ú (1939)

ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ÊÚ≈flË¡˜ ¬ÛXøÓ¬¬ı˛ ˜ÀÒ… Œ˜È¬±ÀÊÀÚø¸¸Àfl¬› ’ôL√ˆ≈¬«q¡ fl¬À¬ı˛Úº ·…±À˜È¬ Î¬◊»¬Û±Úé¬˜ ÊÚ≈ [Œ˚ÃÚ
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ÊÚ≈] ¤¬ı— ’e·Ê √õ∂øflË¡˚˛±˚˛ [’À˚ÃÚ ÊÚ≈] ’—˙¢∂˝Ìfl¬±¬ı˛œ ÊÚ≈¬ı˛ ’±¬ıÓ«¬ÚÀfl¬ Œ˜È¬±ÀÊÀÚø¸¸ ¬ıÀ˘º øÚÀ‰¬¬ı˛
Â√Àfl¬ ›À¬ıø˘˚˛±¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Œ˚ÃÚ ÊÚ≈ ’À˚ÃÚ ÊÚ≈¬ı˛ ’±¬ıM«Ú Œ‡±ÀÚ± ˝˘ –

5.6.10 ¬Ûø˘¬Û › Œ˜Î≈¬¸±¬ı˛ ¬Û±Ô«fl¬…

¬Ûø˘¬Û

1. Œ˝Ú˘±fl¬±¬ı˛ ¤¬ı— ’ÚÎ¬ˇˆ¬±À¬ı fl¬À˘±Úœ¬ı˛ ¸Àe·
’±¬ıX Ô±Àfl¬º
2. ¤fl¬øÈ¬ ¬ı‘ôL√ ¬Z±¬ı˛± fl¬À˘±Úœ¬ı˛ ¸Àe· ˚≈q¡º
3. ˜≈‡øÂ√^ Œ·±˘±fl¬±¬ı˛º
4. fl¬ø¯∏«fl¬±¬ı˛ ¸—‡…± Œ¬ı˙œ Ô±Àfl¬º
5. ¸—À¬ıœ ’e· Ô±Àfl¬ Ú±º

6. Œ˜À¸±ø¢≠˚˛± ¸≈·øÍ¬Ó¬ Ú˚˛º
7. ¬Û≈ø©Ü fl¬±ÀÊ ¸˝±˚˛fl¬ ¸ˆ¬…º
8. ÊÚÚ±e· ŒÚ ◊̋º

Œ˜Î≈¬¸±

1. Œ˝ Â√±Ó¬±¬ı˛ ˜ÀÓ¬± ¤¬ı— ¶§±ÒœÚˆ¬±À¬ı ¸ôL√¬ı˛Ìé¬˜º

2. ’¬ı‘ôL√fl¬ › ¶§±ÒœÚÊœ¬ıœº
3. ˜≈‡øÂ√^ ‰¬Ó≈¬À©®±Ì±fl¬±¬ı˛º
4. fl¬ø¯∏«fl¬±¬ı˛ ¸—‡…± Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı fl¬˜ Ô±Àfl¬º
5. fl¬ø¯∏«fl¬±¬ı˛ Œ·±Î¬ˇ±˚˛ ’±À˘±fl¬ ¸—À¬ıœ ’e· › √õ∂øÓ¬
¤fl¬±ôL√¬ı˛ fl¬ø¯∏«fl¬±¬ı˛ Œ·±Î¬ˇ±˚˛ àÈ¬…±ÀÈ¬±ø¸àÈ¬ Ô±Àfl¬º
6. Œ˜À¸±ø¢≠˚˛± ¸≈·øÍ¬Ó¬º
7. Œ˚ÃÚ ÊÚÚfl¬±¬ı˛œ ¸ˆ¬…º
8. ÊÚÚ±e· ’±ÀÂ√º
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5.7 ’À¬ı˛ø˘˚˛±¬ı˛ fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ·≈ø˘¬ı˛ ˜ÀÒ… ëŒÊø˘ øÙ¬˙í ’±˜±À¬ı˛ √õ∂ÀÓ¬…Àfl¬¬ı˛˝◊ ¤fl¬øÈ¬ ¬Ûø¬ı˛ø‰¬Ó¬ √õ∂±Ìœº ¬Û‘øÔ¬ıœ¬ı˛  √õ∂±˚˛
¸¬ı ¸˜≈^Ó¬ÀÈ¬ ¤˝◊ √õ∂±ÌœøÈ¬Àfl¬ ¬Û±›˚˛± ˚±˚˛º ˚ø ’±¬ÛøÚ œ‚±¬ı˛ ¸˜≈^ Ó¬ÀÈ¬ ø·À˚˛ Ô±Àfl¬Ú Ó¬À¬ı ’¬ı˙…˝◊
Œfl¬±Ú›Ú± Œfl¬±Ú› ̧ ˜À˚˛ √õ∂±ÌœøÈ¬Àfl¬ ŒÀ‡ Ô±fl¬À¬ıÚº ̧ ˜≈À^¬ı˛ ŒÏ¬Î¬◊¤ √õ∂±Ìœ·≈ø˘ Œˆ¬À¸ Ó¬œÀ¬ı˛¬ı˛ fl¬±Â√±fl¬±øÂ√ ’±À¸
¤¬ı— ˆ“¬±È¬±¬ı˛ ¸˜À˚˛ ¬ı±˘≈fl¬±˜˚˛ Ó¬ÀÈ¬ ’±È¬Àfl¬ ¬ÛÀÎ¬ˇº ¬Û”Ì«±e· √õ∂±Ìœ·≈À˘± Êœ¬ıÚ‰¬ÀflË¡¬ı˛ Œ˜Î≈¬¸± ˙±¬ı˛ √õ∂øÓ¬ˆ≈¬º
¬Ûø˘¬Û˙± ˙≈Ò≈ ˜±S é≈¬^ ˘±ˆ«¬±·≈À˘±ÀÓ¬ ¸œ˜±¬ıX Ô±Àfl¬º Œ˜Î≈¬¸±·≈À˘± ø¬ı¬ı˛±È¬ ’±fl‘¬øÓ¬¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛º Œ˜Î≈¬¸±øÈ¬
√õ∂±˚˛ ≈˝◊ø˜È¬±¬ı˛ ¬Û˚«ôL√ ¬ı…±¸ ˝ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ √õ∂±Ìœ¬ı˛ Œ˜À¸±ø¢≠˚˛± d¬¬ı˛øÈ¬ ’Ó¬…ôL√ ¸≈·øÍ¬Ó¬ ˝˚˛ ¤¬ı— ¤¬ı˛ Ù¬À˘
¤À¬ı˛ Œ˝øÈ¬ Ôflƒ¬ÔÀfl¬ ŒÊø˘¬ı˛ ˜Ó¬ ˜ÀÚ ˝˚˛º ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ ŒÊø˘øÙ¬À¸¬ı˛ ˜ÀÒ… ’À¬ı˛ø˘˚˛± ’ø¬ı˛Ó¬± (Aurelia

aurita) √õ∂Ê±øÓ¬øÈ¬ ’Ó¬…ôL√ ¬Ûø¬ı˛ø‰¬Ó¬ √õ∂±Ìœº ¶®±˝◊ÀÙ¬±ÀÊ±˚˛± Œ|øÌ¬ı˛ √õ∂Ó¬œfl¬ √õ∂±Ìœ ø˝¸±À¬ı ¤À¬ı˛ ¬ıÌ«Ú± Œ›˚˛±
˝˘º

5.7.1 √õ∂±ÌœÊ·ÀÓ¬ ’À¬ı˛ø˘˚˛±¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – øÚÎ¬±ø¬ı˛˚˛±
Œ|øÌ – ¶®±˝◊ÀÙ¬±ÀÊ±˚˛±
ø¬ı:±Ú¸•úÓ¬ Ú±˜ – ’À¬ı˛ø˘˚˛± ’ø¬ı˛Ó¬± (Aurelia aurita)

5.7.2 ’À¬ı˛ø˘˚˛±¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…

’À¬ı˛ø˘˚˛±¬ı˛ Œ˝øÈ¬ Â√±Ó¬±¬ı˛ ˜Ó¬º ’À¬ı˛ø˘˚˛± ’ø¬ı˛Ó¬±¬ı˛ Œ˝øÈ¬ 7 Œ¸øKÈ¬ø˜È¬±¬ı˛ ŒÔÀfl¬ 10 Œ¸øKÈ¬ø˜È¬±¬ı˛
¬ı…±¸˚≈q¡ ˝˚˛º √õ∂±ÌœøÈ¬ ¸±± ’Ô¬ı± ˝±{®± Úœ˘±ˆ¬ ¬ı˛À„¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛º Œ˝øÈ¬ ’Ó¬…ôL√ ¶§2Â ˝›˚˛±¬ı˛ ÊÚ… ’ôL√–àÔ
√õ∂ÊÚÚ ’e··≈ø˘ ¬ı±˝◊À¬ı˛ ŒÔÀfl¬ ¶Û©Üˆ¬±À¬ı Œ¬ı±Á¬± ˚±˚˛º ŒÀ˝¬ı˛ Î¬◊M˘±fl¬±¬ı˛ ’—˙øÈ¬Àfl¬ ¤'’±ÀLa˘±¬ı˛ ¬Û‘á¬
¤¬ı— ’¬ıÓ¬˘±fl¬±¬ı˛ ’—˙øÈ¬Àfl¬ ¸±¬ı ’±ÀLa˘±¬ı˛ ¬Û‘á¬ ¬ıÀ˘º ŒÀ˝¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ’±È¬øÈ¬ ‡“±Ê ¤¬ı— ’¸—‡…
fl¬ø¯∏«fl¬± Ô±Àfl¬º ‡“±ÊøÈ¬ ‰¬±¬ı˛øÈ¬ ¬Û±¬ı˛À¬ı˛øÎ¬˚˛±˘ ¤¬ı— ’Ú… ‰¬±¬ı˛øÈ¬ ˝◊KÈ¬±¬ı˛À¬ı˛øÎ¬˚˛±˘ ’=À˘ ’¬ıøàÔÓ¬º √õ∂øÓ¬øÈ¬ ˝◊KÈ¬±¬ı˛
› ¬Û±¬ı˛À¬ı˛øÎ¬˚˛±˘ ‡“±ÀÊ¬ı˛ ≈ ¬Û±À˙ √õ∂±ôL√œ˚˛ ¬ı± ˜±øÊ«Ú±˘ ˘…±À¬ÛÈ¬ Ú±À˜ Î¬◊¬Û¬ı‘øX ’±ÀÂ√º √õ∂øÓ¬øÈ¬ ˜±øÊ«Ú±˘
˘…±À¬ÛÀÈ¬¬ı˛ Œ·±Î¬ˇ±˚˛ Œ˜±È¬ ’±È¬øÈ¬ ¸—À¬ıœ ’e· Œ¬ı˛±¬Û±ø˘˚˛±˜ ’±ÀÂ√º ¤‡±ÀÚ ’±À˘±fl¬ ¸≈À¬ıœ ‰¬é≈¬ø¬ıµ≈ ›
ˆ¬±¬ı˛¸±˜…¬ı˛é¬±fl¬±¬ı˛œ àÈ¬…±ÀÈ¬±ø¸àÈ¬ Ô±Àfl¬º ’À¬ı˛ø˘˚˛±¬ı˛ Â√±Ó¬±¬ı˛ ˜ÀÓ¬± Œ˝øÈ¬¬ı˛ ¬Ûø¬ı˛øÒ¬ı˛ √õ∂±ôL√ ¬ı¬ı˛±¬ı¬ı˛ Œˆ¬˘±ø¬ı˛˚˛±˜
Ô±Àfl¬ Œ˚ ¤ÀG¬±Î¬±˜« Œfl¬±¯∏¬Z±¬ı˛± ·øÍ¬Ó¬ ¤¬ı— Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ øfl¬Â√≈È¬± ’—˙ ¤‡±ÀÚ ŒÏ¬±fl¬±ÀÚ± Ô±Àfl¬º ¸±¬ı
’±ÀLa˘±¬ı˛ ¬Û‘Àá¬¬ı˛ ˜Ò…ˆ¬±· ŒÔÀfl¬ ¤fl¬øÈ¬ Á≈¬˘ôL√ ˜…±Ú≈ø¬ıË˚˛±˜ ’±ÀÂ√º ˜≈‡øÂ√^øÈ¬ ˜…±Ú≈ø¬ıË˚˛±À˜¬ı˛ ˙œÀ¯∏« ’¬ıøàÔÓ¬º
˜≈‡øÂ√^øÈ¬ ¬‰¬±¬ı˛Àfl¬±Ì ø¬ıø˙©Ü ¤¬ı— √õ∂øÓ¬øÈ¬ Œfl¬±Ú ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À¬ı˛ Œ˜Ãø‡fl¬ ¬ı±˝≈ Î¬◊»¬Ûiß ˝À˚˛ÀÂ√º ¤øÈ¬
¬Û±¬ı˛À¬ı˛øÎ¬˚˛±˘ ’=˘ ¬ı¬ı˛±¬ı¬ı˛ Â√øÎ¬ˇÀ˚˛ Ô±Àfl¬º ¬ı±˝≈¬ı˛ øfl¬Ú±¬ı˛±·≈À˘± ˆ“¬±Ê˚≈q¡ ¤¬ı— ¬ı˝≈ øÚ˜±ÀÈ¬±ø¸àÈ¬ ¬Z±¬ı˛± ¸˜‘Xº
¤Â√±Î¬ˇ± ¸±¬ı ’±ÀLa˘±¬ı˛ ¬Û‘Àá¬ ˝◊KÈ¬±¬ı˛À¬ı˛øÎ¬˚˛±˘ ’=À˘ ‰¬±¬ı˛øÈ¬ ÊÚÚ±e· › ’Ò–ÊÚÚ±e·œ˚˛ ¬ı± ¸±¬ıÀÊøÚÈ¬±˘
ø¬ÛÈ¬ ’±ÀÂ√º
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5.7.3 ’À¬ı˛ø˘˚˛±¬ı˛ Œ˝ √õ∂±fl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß Œfl¬±¯∏ ¸˜”˝

’À¬ı˛ø˘˚˛±¬ı˛ Œ˝õ∂±fl¬±À¬ı˛ ¸≈¶Û©Ü ¬ıø˝–àÔ ¤À"±Î¬±˜« ¤¬ı— ’ôL√–àÔ ¤ÀG¬±Î¬±˜« Œfl¬±¯∏d¬¬ı˛ Œ‡± ˚±˚˛º ¤¬ı˛
˜Ò…¬ıM«œ ’=À˘ ŒÊø˘¸‘˙ Œ˜À¸±ø¢≠˚˛± ’±ÀÂ√º ¤˝◊ d¬¬ı˛øÈ¬ ’À¬ı˛ø˘˚˛±¬ı˛ Œé¬ÀS ’Ó¬…ôL√ ¸≈·øÍ¬Ó¬º ¤˝◊ ’—À˙
¤À"±Î¬±˜« Î¬◊æ≥Ó¬ ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏ ¤¬ı— Ó¬ôL≈√ Ô±Àfl¬º ¤À"±Î¬±À˜« Œ¬Û˙œÀfl¬±¯∏, ¶ß±˚˛≈Àfl¬±¯∏ Ô±Àfl¬º ¬Û±fl¬àÔ˘œ
› ’¬ı˛œ˚˛ Ú±˘œ¬ı˛ ’ôL√–-√õ∂±‰¬œ¬ı˛ ø¸ø˘˚˛±˚≈q¡ ˚±Àfl¬ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ ¬ıÀ˘º

5.7.4 ’À¬ı˛ø˘˚˛±¬ı˛ ø˙fl¬±¬ı˛ ¸—¢∂˝ › ¬Û≈ø©Ü ¬ÛXøÓ¬

’À¬ı˛ø˘˚˛± ˜±—¸±˙œ √õ∂±Ìœº ¸˜≈À^ ˆ¬±¸˜±Ú é≈¬^ flË¡±ÀàÈ¬ø˙˚˛± [¸øKÒ¬Û √õ∂±Ìœ]º ø¬ıøˆ¬iß ˘±ˆ«¬±, ŒÂ√±È¬
˜±Â√ ˝◊Ó¬…±ø ’À¬ı˛ø˘˚˛±¬ı˛ ‡±…¬ıd≈¬º é≈¬^ ¬ıd≈¬·≈ø˘ √õ∂±˚˛˙˝◊ ¤' ’±ÀLa˘±¬ı˛ ¬Û‘á¬ ŒÔÀfl¬ øÚ–¸‘Ó¬ ø˜Î¬◊fl¬±¸ ¬Z±¬ı˛±
’±¬ıX ˝˚˛ ¤¬ı— √õ∂±ôL√œ˚˛ ˘…±À¬ÛÈ¬ ˝À˚˛ Œ˜Ãø‡fl¬ ¬ı±˝≈ÀÓ¬ Œ¬Û“√ÃÂ√±˚˛º ¤¬ı˛¬Û¬ı˛ ‡±…¬ıd≈¬ Œ˜Ãø‡fl¬ ¬ı±˝≈¬ı˛ øfl¬Ú±¬ı˛±˚˛
’¬ıøàÔÓ¬ ø¸ø˘˚˛±¬ı˛ ¸=±˘Ú ¬Z±¬ı˛± ˜≈‡øÂ√À^ ·‘˝œÓ¬ ˝˚˛º ¬ıÎ¬ˇ ’±fl¬±À¬ı˛¬ı˛ ‡±… ¬ıd≈¬ ˜Ãø‡fl¬ ¬ı±˝≈¬ı˛ ¸—¶ÛÀ˙« ’±À¸
› øÚ˜±ÀÈ¬±ø¸àÈ¬ øÚ–¸‘Ó¬ Ó¬¬ı˛˘ ¬Û±Ô« ¬Z±¬ı˛± ’¸±Î¬ˇ ˝À˚˛ ¬ÛÀÎ¬ˇº ¤˝◊ ’¸±Î¬ˇ ‡±…¬ıd≈¬ ¬Û¬ı˛¬ıÓ«¬œ ¬Û˚«±À˚˛ ˜≈‡øÂ√À^
› ·±À˘È¬ ’—À˙ Œ¬Û“√ÃÂ√±˚˛º ·±À˘È¬ ¤¬ı˛¬Û¬ı˛ ·…±øàÈò¬fl¬ ·˝3¬ı˛ ¬ı± ¬Û±fl¬àÔ˘œÀÓ¬ ø˜ø˘Ó¬ ˝˚˛º ·…±øàÈò¬fl¬
·˝3¬ı˛ ˝◊KÈ¬±¬ı˛À¬ı˛øÎ¬˚˛±˘ ’=À˘ ’¬ıøàÔÓ¬ ‰¬±¬ı˛øÈ¬ ·…±øàÈò¬fl¬ Ôø˘ Î¬◊»¬Ûiß fl¬À¬ı˛º √õ∂øÓ¬øÈ¬ Ôø˘ ŒÔÀfl¬ ¸≈ÀÓ¬±¬ı˛ ˜Ó¬
Î¬◊¬Û¬ı‘øX¬ı˛”À¬Û øÓ¬ÚøÈ¬ ’¬ı˛œ˚˛ Ú±˘œ Œ¬ı¬ı˛ ˝À˚˛ ’À¬ı˛ø˘˚˛±¬ı˛ Â√±Ó¬±¬ı˛ ˜Ó¬ ŒÀ˝¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ¬ı‘M±fl¬±¬ı˛
Ú±˘œÀÓ¬ ø˜ø˘Ó¬ ˝˚˛º ’¬ı˛œ˚˛ Ú±˘œ › Ó¬±¬ı˛ ˙±‡± √õ∂˙±‡± ø¸ø˘˚˛±˚≈q¡ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ Œfl¬±¯∏d¬¬ı˛ ¬Z±¬ı˛± Œ¬ıø©ÜÓ¬
Ô±Àfl¬º

‡±…¬ıd≈¬ ·±À˘È¬ ’øÓ¬flË¡˜ fl¬À¬ı˛ ·…±øàÈ¬Ë¡fl¬ ·˝3À¬ı˛ Œ¬Û“ÃÂ√±À˘ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Î¬◊»À¸‰¬Àfl¬¬ı˛ ¸—¶ÛÀ˙« ’±À¸º
¤˝◊ ¬Û˚«±À˚˛ ¬ıø˝–Àfl¬±¯∏œ˚˛ ¬Ûø¬ı˛¬Û±fl¬ ‚ÀÈ¬º ¤¬ı˛¬Û¬ı˛ ’Ò«¬Û±ø‰¬Ó¬ ‡±… ·…±øàÈò¬fl¬ Ôø˘ ŒÔÀfl¬ Î¬◊»¬Ûiß ø¬ıøˆ¬iß Ú±˘œ
¬ÛÀÔ ˚±˚˛º ¤˝◊ ¸˜À˚˛ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸¬ı˛ Œfl¬±¯∏d¬¬ı˛ ’Ò«¬Û±ø‰¬Ó¬ ‡±…fl¬Ì± Œ˙±¯∏Ì fl¬À¬ı˛ ŒÚ˚˛ ¤¬ı— ’Ú–Àfl¬±¯∏œ˚˛
ˆ¬±À¬ı ¬Ûø¬ı˛¬Û±fl¬ fl¬À¬ı˛º ’¬Û±ø‰¬Ó¬ ‡±…¬ıd≈¬ ¤fl¬˝◊ Ú±˘œ ¬ÛÀÔ¬ ø¸ø˘˚˛±¬ı˛ ¸=±˘Ú ¬Z±¬ı˛± ·…±øàÈò¬fl¬ ·˝3À¬ı˛ øÙ¬À¬ı˛
’±À¸ ¤¬ı— ˜≈‡øÂ√^ øÀ˚˛ ¬ıø˝–¬Ûø¬ı˛À¬ıÀ˙ ˜≈q¡ ˝˚˛º

5.7.5 ’À¬ı˛ø˘˚˛±¬ı˛ ù´¸Ú √õ∂øflË¡˚˛±

’À¬ı˛ø˘˚˛±¬ı˛ Œfl¬±Ú ¸≈øÚøV«©Ü ù´¸Ú ’e· ŒÚ˝◊º ¸˜d¬ Œ˝Ó¬˘ øÀ˚˛ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±¬ı˛ ù´¸Ú ¸•Ûiß ˝˚˛º
¤À"±Î¬±À˜«¬ı˛ Œfl¬±¯∏·≈À˘± ¤˝◊ √õ∂øflË¡˚˛±˚˛ ¸±˝±˚… fl¬À¬ı˛º ¤À`¬±Î¬±˜« Œfl¬±¯∏·≈À˘±› ø¬ıøˆ¬iß Ú±˘œ¬ÛÀÔ ¬Ûø¬ı˛w¬˜Ì¬ı˛Ó¬
Ó¬¬ı˛˘ ¬Û±Ô« ŒÔÀfl¬ ’ø'ÀÊÚ ¢∂˝Ì fl¬À¬ı˛ ¤¬ı— fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬ ¬Ûø¬ı˛Ó¬…±· fl¬À¬ı˛º ¬Û¬ı˛œé¬±¬ı˛ ¬Z±¬ı˛± √õ∂˜±øÌÓ¬
˝À˚˛ÀÂ√ Œ˚ ’À¬ı˛ø˘˚˛±¬ı˛ ’ø'ÀÊÚ ‰¬±ø˝±› ’Ó¬…ôL√ fl¬˜ ˝˚˛º

5.7.6 ’À¬ı˛ø˘˚˛±¬ı˛ ŒÀ˝ ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸

’À¬ı˛ø˘˚˛±¬ı˛ ŒÀ˝ ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ ’Ó¬…ôL√ ¸¬ı˛˘ √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º ¶ß±˚˛≈·≈À˘± Ê±ø˘fl¬±¬ı˛ ˜ÀÓ¬± Œõ≠'±¸ ·Í¬Ú
fl¬À¬ı˛º Œõ≠'±·≈À˘± ¸±¬ı ’±ÀLa˘±¬ı˛ Ó¬À˘¬ı˛ ¤À"±Î¬±˜« › Œ¬Û˙œÀfl¬±À¯∏¬ı˛ ’ôL√¬ıÓ«¬œ àÔ±ÀÚ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Œ‡¬±
˚±˚˛º ¤Â√±Î¬ˇ± ’À¬ı˛ø˘˚˛±¬ı˛ ’±È¬øÈ¬ ’¬ı˛œ˚˛ Ú±˘œ ¬ı¬ı˛±¬ı¬ı˛ Œõ≠'±¸·≈À˘± àÔ≤˘ √õ∂fl‘¬øÓ¬¬ı˛ ˝˚˛º ’À¬ı˛ø˘˚˛±¬ı˛ Â√±Ó¬±¬ı˛
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˜ÀÓ¬± ŒÀ˝¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ¤fl¬øÈ¬ ¶ß±˚˛≈’e·≈¬ı˛œ Ô±Àfl¬º ¤Â√±Î¬ˇ± √õ∂øÓ¬øÈ¬ Œ¬ı˛±¬Û±ø˘˚˛±À˜¬ı˛ fl¬±ÀÂ√ ¤fl¬øÈ¬ ¶ß±˚˛≈¢∂øKÔ
¬ı± ·…±—ø˘˚˛ÀÚ¬ı˛ ˜ÀÓ¬± ·Í¬Ú Œ‡± ˚±˚˛º

’À¬ı˛ø˘˚˛±¬ı˛ ŒÀ˝ ¸—¬ıœ ’e··≈ø˘ ’±È¬øÈ¬ ·≈À2Â Ô±Àfl¬º ˜±øÊ«Ú±˘ ¬ı± √õ∂±ôL√œ˚˛ ˘…±À¬ÛÀÈ¬¬ı˛ ‡“±ÀÊ
Œ¬ı˛±¬Û±ø˘˚˛±˜ ¬’¬ıøàÔÓ¬º ¤‡±ÀÚ ˆ¬±¬ı˛¸±˜…¬ı˛é¬±fl¬±¬ı˛œ àÈ¬…±ÀÈ¬±ø¸àÈ¬ ¤¬ı— ’±À˘±fl¬¸—À¬ıœ ’À¸~±¸ ¬ı± ‰¬é≈¬ø¬ıµ≈
¬Û±›˚˛± ˚±˚˛º

5.7.7 ’À¬ı˛ø˘˚˛±¬ı˛ ÊÚÚ fl¬±Ê ¸•Ûøfl«¬Ó¬ ’e· › fl¬±Ê

’À¬ı˛ø˘˚˛± ¤fl¬ø˘e· √õ∂±Ìœº øfl¬ôL≈√ √õ∂±ÌœøÈ¬ÀÓ¬ Œ˚ÃÚø¬Z¬ı˛”¬ÛÓ¬± Œ‡± ˚±˚˛ Ú±º ’Ô«±» ¬Û≈¬ı˛≈¯∏ › ¶aœ √õ∂±ÌœÀfl¬
¬ıø˝«Õ¬ıø˙À©Ü…¬ı˛ øˆ¬øMÀÓ¬ ¬Û±Ô«fl¬… fl¬¬ı˛± ¸y¬¬ı Ú˚˛º ¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ¬ı˛ ˘±˘À‰¬ ¬ı˛À„¬ı˛ ’ù´é≈¬¬ı˛±fl‘¬øÓ¬ ˙≈flË¡±˙˚˛ ›
øÎ¬•§±˙˚˛Àfl¬ ’±¬Û±Ó¬‘ø©ÜÀÓ¬ ¤fl¬˝◊ √õ∂fl¬±À¬ı˛¬ı˛ ˜ÀÚ ˝˚˛º Î¬◊ˆ¬À˚˛¬ı˛ ¸—‡…± ‰¬±¬ı˛øÈ¬ ¤¬ı— ·…±øàÈò¬fl¬ Ôø˘¬ı˛ Œ·±Î¬ˇ±¬ı˛
øÀfl¬ Ô±Àfl¬º ÊÚÚ±e· ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛º

¬Ûø¬ı˛ÌÓ¬ √õ∂±ÌœÀÓ¬ ˙≈flË¡±˙˚˛ › øÎ¬•§±˙˚˛ ŒÙ¬ÀÈ¬ ˚±˚˛ ¤¬ı— ˚Ô±flË¡À˜ ˙≈flË¡±Ì≈ › øÎ¬•§±Ì≈ ·…±øàÈò¬fl¬ ·˝3À¬ı˛
¬Ûø¬ı˛Ó¬…q¡ ˝˚˛º ¤¬ı˛¬Û¬ı˛ ·…±À˜È¬·≈ø˘ ˜≈‡øÂ√^ øÀ˚˛ Ê˘œ˚˛ ¬Ûø¬ı˛À¬ıÀ˙ ˜≈q¡ ˝˚˛º ¤‡±ÀÚ Î¬◊À~‡… Œ˚ ’Ò–ÊÚÚ
’e·œ˚˛ øÂ√^ ¬ı± ¸±¬ıÀÊøÚÈ¬±˘ ø¬ÛÀÈ¬¬ı˛ ·…±À˜È¬ øÚ–¸¬ı˛ÀÌ Œfl¬±Ú› ˆ”¬ø˜fl¬± ŒÚ˝◊º ¸±˜≈ø^fl¬ ¬Ûø¬ı˛À¬ıÀ˙ øÎ¬•§±Ì≈·≈ø˘
øÚø¯∏q¡ ˝˚˛º ’ÀÚfl¡Àé¬ÀS ˙≈√flË¡±Ì≈ ˜≈‡øÂ√^ ¡Z±¬ı˛± ·…±øà√∏Cfl¡ ·˝3√√À¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— øÎ¬•§±˙˚˛ ˜Ò…àÔ øÎ¬•§±Ì≈
øÚø¯∏q¡ ˝√√˚˛º øÚø¯∏q¡ øÎ¬•§±Ì≈ ˜≈‡øÂ√^ øÀ˚˛ ¬ı±˝◊À¬ı˛ ’±À¸º øÎ¬•§±Ì≈ Œ˜Ãø‡fl¬ ¬ı±˝≈¬ı˛ ‡“±ÀÊ ¬Ûø¬ı˛¶£≈¬ø¬ı˛Ó¬ ˝˚˛º
Ê±˝◊À·±È¬ Œ˝±ÀÈ¬±¬ıv±øàÈ¬fl¬ øflv¬Àˆ¬Ê √õ∂øflË¡˚˛±˚˛ øÚÀ¬ı˛È¬ ¬ıÀ˘¬ı˛ ˜Ó¬ ˜¬ı˛≈˘± ¤¬ı— ¬Û¬ı˛¬ıøÓ«¬fl¬±À˘ Ù“¬±¬Û± ¬ıv±àÈ¬≈˘±˚˛
¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤¬ı˛¬Û¬ı˛ Œfl¬±¯∏œ˚˛ ’ôL√–‰¬˘Ú ¬Z±¬ı˛± ø¬Z-d¬¬ı˛˚≈q¡ ·…±àÈò¬≈˘±¬ı˛ ’±ø¬ıˆ«¬±¬ı ‚ÀÈ¬º flË¡À˜ w¬ÌøÈ¬ œ‚«±ø˚˛Ó¬
˝À˚˛ ø¸ø˘˚˛±˚≈q¡ õ≠…±Ú≈˘± ˘±ˆ«¬±ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º õ≠…±Ú≈˘± ˘±ˆ«¬±øÈ¬ ‰¬±¬ı˛ ¬Û“±‰¬øÚ ÊÀ˘ ¸“±Ó¬±¬ı˛ Œfl¬ÀÈ¬ ¶§±ÒœÚ
Êœ¬ıÚ˚±¬ÛÚ fl¬À¬ı˛º flË¡˜˙– õ≠…±Ú≈˘± ˘±ˆ«¬± Œfl¬±Ú› ˙q¡ àÔ±ÀÚ ’±¬ıX ˝˚˛ ¤¬ı— ¬Ûø˘¬Û˙± √õ∂±5 ˝˚˛º ¤Àfl¬
¶®±˝◊øÙ¬ÀàÈ¬±˜± ¬ı± ˝±˝◊E±øÈ¬Î¬◊¬ı± ¬ıÀ˘º ¶®±˝◊øÙ¬ÀàÈ¬±˜± ¤¬ı˛¬Û¬ı˛ ’Ú≈√õ∂àÔ ø¬ıˆ¬±ÊÚ ¬ı± àÈò¬ø¬ıÀ˘˙Ú √õ∂øflË¡˚˛±¬ı˛
¸±˝±À˚… ’¸—‡… ‰¬±fl¬øÓ¬¬ı˛ ˜Ó¬ ˝◊Ù¬±˝◊¬ı˛± ˘±ˆ«¬± Î¬◊»¬Ûiß fl¬À¬ı˛º ¤·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ Œ¬Û˙œ ¬Z±¬ı˛± ˚≈q¡ Ô±Àfl¬º
¤¬ı˛¬Û¬ı˛ Œ¬Û˙œ d¬¬ı˛ ø¬ıø2Âiß ˝À˚˛ ˝◊Ù¬±˝◊¬ı˛± ˘±ˆ«¬± ¸±˜≈ø^fl¬ ¬Ûø¬ı˛À¬ıÀ˙ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº ˝◊Ù¬±˝◊¬ı˛± øfl¬Â√≈øÚ ¬Û¬ı˛ ¬Û”Ì«±e·
’À¬ı˛ø˘˚˛±ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

5.7.8 ’À¬ı˛ø˘˚˛±¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Œ˜È¬±ÀÊÀÚø¸¸

’À¬ı˛ø˘˚˛±¬ı˛ Êœ¬ıÚ‰¬ÀflË¡› Œ˜È¬±ÀÊÀÚø¸¸ ø‰¬ø˝êÓ¬ fl¬¬ı˛± ˚±˚˛º ’Ô«±» Œ˚ÃÚ ÊÚÚé¬˜ Œ˜Î≈¬¸± ˙± [¬Ûø¬ı˛ÌÓ¬
’À¬ı˛ø˘˚˛±] ¤¬ı— ’e· ¬ı± ÊÚÚé¬˜ ¬Ûø˘¬Û˙±¬ı˛ [¶®±˝◊øÙ¬ÀàÈ¬±˜± ˘±ˆ«¬±] øÚ˚˛ø˜Ó¬ ’±¬ıÓ«¬Ú ‚ÀÈ¬ Ô±Àfl¬º ¬Ûø¬ı˛ÌÓ¬
’À¬ı˛ø˘˚˛± √õ∂±ÌœÀÓ¬ ˙≈flË¡±˙˚˛ › øÎ¬•§±˙˚˛ ˚≈q¡ ¤¬ı— Œ˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ ¬ı—˙ ø¬ıd¬±¬ı˛ fl¬À¬ı˛º øÚÀ¯∏fl¬ √õ∂øflË¡˚˛±˚˛
Î¬◊»¬Ûiß Ê±˝◊À·±ÀÈ¬¬ı˛ ¬Ûø¬ı˛¶£”¬¬ı˛Ì ‚ÀÈ¬ ¤¬ı— õ≠…±Ú≈˘± ˘±ˆ¬«±¬ı˛ ˜±Ò…À˜ ¶®±˝◊øÙ¬ÀàÈ¬±˜± ˘±ˆ«¬± ∆Ó¬ø¬ı˛ ˝˚˛º ¤˝◊ ˘±ˆ«¬±
¬Ûø˘¬Û ˙±¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º ¶®±˝◊øÙ¬ÀàÈ¬±˜± Œfl¬±¬ı˛Àfl¬±ƒ·˜ Ú±À˜ ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ ˝◊Ù¬±˝◊¬ı˛± ˘±ˆ«¬±˚˛
¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ˝◊Ù¬±˝◊˚˛± ˘±ˆ«¬± flË¡˜˙– ¬Ûø¬ı˛ÌÓ¬ ˝À˚˛ ¬Û”Ì«±e· ’À¬ı˛ø˘˚˛± ¬√õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛º
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5.7.9 ›À¬ıø˘˚˛± Œ˜Î≈¬¸± ¤¬ı— ’À¬ı˛ø˘˚˛±¬ı˛ Ó≈¬˘Ú±˜”˘fl¬ ’±À˘±‰¬Ú±

5.8  ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ fl¬±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

Œ|øÌ ’…±ÀKÔ±ÀÊ±˚˛±¬ı˛ ’ôL√·«Ó¬ Œ˝'±Àfl¬±¬ı˛±ø˘˚˛± ¬ı± ŒÊ±’…±KÔ±ø¬ı˛˚˛±¬ı˛ ¸¸…·≈À˘±¬ı˛ ˜ÀÒ… √õ∂±˚˛ ¤fl¬
˝±Ê±¬ı˛ √õ∂Ê±øÓ¬¬ı˛ ¸œ-’…±øÚÀ˜±Ú Ù≈¬À˘¬ı˛ ˜ÀÓ¬± ·Í¬Ú ø¬ıø˙©Üº ¤¬ı˛ ø¬ıøˆ¬iß √õ∂Ê±øÓ¬¬ı˛ ¬ıÌ«Õ¬ıø‰¬S… ¸˝ÀÊ˝◊ ‘ø©Ü
’±fl¬¯∏«Ì fl¬À¬ı˛º √õ∂‰≈¬¬ı˛ ¸œ-’…±øÚÀ˜±Ú ˚‡Ú ¬Û±˙±¬Û±ø˙ Ô±Àfl¬ Ó¬‡Ú ¸˜≈^Ó¬È¬Àfl¬ Ù≈¬À˘¬ı˛ ¬ı±·±ÀÚ¬ı˛ ˜Ó¬ ˜ÀÚ
˝˚˛º ¸œ-’…±øÚÀ˜±Ú √õ∂±Ìœ·≈À˘± ˝˘ ¬Ûø˘¬Û ˙±¬ı˛ √õ∂øÓ¬øÚøÒº øfl¬ôL≈√ øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ’Ú…±Ú… Œ·±á¬œ¬ı˛ ¬Ûø˘¬Û ŒÔÀfl¬
¸œ-’…±øÚÀ˜±Ú¬ı˛”¬Ûœ ¬Ûø˘¬Û·≈À˘± ’±fl¬±À¬ı˛ ’ÀÚfl¬ ¬ıÎ¬ˇ ˝˚˛º Œ˜ø¬∏CøÎ¬˚˛±˜ Œ¸Ú±˝◊˘ √õ∂Ê±øÓ¬¬ı˛ ¸œ-’…±øÚÀ˜±Ú
¤fl¬øÈ¬ ¬Ûø¬ı˛ø‰¬Ó¬ √õ∂Ó¬œfl¬ √õ∂±Ìœº ˚ø› ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ¤˝◊ √õ∂Ê±øÓ¬øÈ¬¬ı˛ ¬ıÌ«Õ¬ıø‰¬S… Î¬◊À~‡À˚±·… Ú˚˛º
Œ˜ø¬∏CøÎ¬˚˛±˜ ¸±Ò±¬ı˛ÌÓ¬– ˝±{®± ¬ı±±˜œ ¬ı˛À„¬ı˛ ˝˚˛º

5.8.1 √õ∂±ÌœÊ·ÀÓ¬ ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – øÚÎ¬±ø¬ı˛˚˛±
Œ|øÌ – ’…±ÀKÔ±ÀÊ±˚˛±
Î¬◊¬ÛÀ|øÌ – Œ˝'±Àfl¬±¬ı˛±ø˘˚˛± ¬ı± ŒÊ±’…±KÔ±ø¬ı˛˚˛±
ø¬ı:±Ú ¸•úÓ¬ Ú±˜ – Œ˜ø¬∏CøÎ¬˚˛±˜ Œ¸Ú±˝◊˘ (Netridium senile)

5.8.2 ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ·Í¬Ú ∆¬ıø˙©Ü…

Œ˜ø¬∏CøÎ¬˚˛±˜ √õ∂Ê±øÓ¬øÈ¬ ¸˜≈À^¬ı˛ ’·ˆ¬œ¬ı˛ ÊÀ˘ ¸±Ò±¬ı˛ÌÓ¬– ¬ı±ø˘ÀÓ¬ ’±¬ıX ’¬ıàÔ±˚˛ Ô±Àfl¬º √õ∂±ÌœøÈ¬
Ê˘ ŒÔÀfl¬ ‡±…¢∂˝ÀÌ¬ı˛ ¸˜˚˛ fl¬ø¯∏«fl¬±·≈ø˘Àfl¬ √õ∂¸±ø¬ı˛Ó¬ fl¬À¬ı˛ ¬ı˛±À‡ ¤¬ı— Ó¬‡Ú ¤Àfl¬ ŒÙ¬±È¬± Ù≈¬À˘¬ı˛ ˜Ó¬ ˜ÀÚ
˝˚˛º ¤À¬ı˛ Œ˝øÈ¬Àfl¬ øÓ¬ÚøÈ¬ ’—À˙ ø¬ıˆ¬q¡ fl¬¬ı˛± ˚±˚˛ñ¬Û±‰¬flË¡, Œ˝d¬y√√ ¤¬ı— Œ˜Ãø‡fl¬ ‰¬flË¡º

›À¬ıø˘˚˛± Œ˜Î≈¬¸±

1. ’±fl¬±À¬ı˛ ŒÂ√±È¬º
2. Œˆ¬˘±˜ ’±ÀÂ√º øfl¬ôL≈√ ¤ÀÓ¬ ¤ÀG¬±Î¬±˜«±˘ Ú±ø˘fl¬±
ŒÚ ◊̋º
3. Œ˜Ãø‡fl¬ ¬ı±˝≈ ŒÚ˝◊º
4. Œ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛ ·˝3¬ı˛ ¸¬ı˛˘ › Î¬◊¬Û¬ı‘øX ŒÚ˝◊º

5. Œ˜À¸±ø¢≠˚˛± Œfl¬±¯∏ ø¬ı˝œÚº
6. ¸—À¬ıœ ’e·øÈ¬Àfl¬ àÈ¬…±ÀàÈ¬±ø¸àÈ¬ ¬ıÀ˘º
7. ÊÚÚ±e· ’¬ı˛œ˚˛ Ú±ø˘fl¬±˚˛ Ô±Àfl¬º
8. ÊÚÚÀfl¬±¯∏ ¤À"±Î¬±˜« ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛º

’À¬ı˛ø˘˚˛±

1. ’±fl¬±À¬ı˛ ¬ıÎ¬ˇº
2. Œˆ¬˘±ø¬ı˛˚˛±˜ ’±ÀÂ√º ¤ÀÓ¬ ¤ÀG¬±Î¬±˜«±˘ Ú±ø˘fl¬±
’±ÀÂ√º
3. ‰¬±¬ı˛øÈ¬ Œ˜Ãø‡fl¬ ¬ı±˝≈ ’±ÀÂ√º
4. ·…±ÀàÈò¬±ˆ¬±¶≈®˘±¬ı˛ ·˝3¬ı˛øÈ¬ ¬Û±fl¬àÔ˘œ, ·…±øàÈò¬fl¬
Ôø˘ ¤¬ı— ¸”ÀÓ¬±¬ı˛ ˜ÀÓ¬± Î¬◊¬Û¬ı‘øX øÚÀ˚˛ ·øÍ¬Ó¬º
5. Œ˜À¸±ø¢≠˚˛±˚˛ ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏ ¤¬ı— Ó¬ôL≈√ Ô±Àfl¬º
6. ¸—À¬ıœ ’e·Àfl¬ Œ¬ı˛±¬Û±ø˘˚˛±˜ ¬ıÀ˘º
7. ÊÚÚ±e· ¬Û±fl¬àÔ˘œ¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¬º
8. ÊÚÚÀfl¬±¯∏ ¤ÀG¬±Î¬±˜« ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛º
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(a) ¬Û±‰¬flË¡ñ¤øÈ¬ ŒÀ˝¬ı˛ ¸¬ıÀ‰¬À˚˛ øÚÀ‰¬¬ı˛ ’—˙ ¤¬ı— Œ˝øÈ¬Àfl¬ ’±È¬Àfl¬ ¬ı˛±‡ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ¤˝◊
’=˘øÈ¬ ’Ó¬…ôL√ Œ¬Û˙œ¬ı˝≈˘ › ¤fl¬ Ò¬ı˛ÀÌ¬ı˛ ’±Í¬±À˘± ¬ıd≈¬ [ø˜Î¬◊fl¬±¸] é¬¬ı˛ÀÌ¬ı˛ Ù¬À˘ ø¬Ûø2Â˘ ˝˚˛º

(b) Œ˝d¬y√√ñŒÀ˝¬ı˛ Ú˘±fl‘¬øÓ¬ ’—˙Àfl¬ Œ˝d¬y√√ ¬ıÀ˘º ¤¬ı˛ ”¬ı˛¬ıÓ«¬œ › ¸—øé¬5 ’—˙Àfl¬ fl¬…±ø¬ÛÈ≈¬˘±˜
¤¬ı— øÚÀ‰¬¬ı˛ ¬Û≈¬ı˛≈ √õ∂±‰¬œ¬ı˛ ø¬ıø˙©Ü ’—˙Àfl¬ ¶®…±¬Û±¸ ¬ıÀ˘º ¤˝◊ ≈øÈ¬ ’—˙ ¤fl¬øÈ¬ ˆ“¬±Ê ¬ı± fl¬˘±¬ı˛ ¤¬ı—
¤fl¬øÈ¬ ’·ˆ¬œ¬ı˛ ‡“±Ê ¬ı± Ù¬À¸ øÀ˚˛ ¬Û±Ô«fl¬… fl¬¬ı˛± Ô±Àfl¬º ¶®±¬Û±À¸¬ı˛ √õ∂±‰¬œÀ¬ı˛ ŒÂ√±È¬ ŒÂ√±È¬ øÂ√^
ø¸Úflv¬±˝◊Î¬¸ƒ ’±ÀÂ√º Œ˝d¬y√√øÈ¬Àfl¬ ˘•§À2Â fl¬¬ı˛À˘ Œ‡± ˚±˚˛ Œ˚ ˜≈‡øÂ√^øÈ¬ ¤fl¬øÈ¬ ¸—øé¬5 Ú±˘œÀÓ¬
Î¬◊iú≈q¡ ˝˚˛º ¤Àfl¬ ·±À˘È¬ ¬ı± ŒàÈ¬±À˜±øÎ¬˚˛±˜ ¬ıÀ˘º ŒàÈ¬±À˜±øÎ¬˚˛±À˜¬ı˛ ·±À˚˛ ø¸ø˘˚˛±˚≈q¡ ≈øÈ¬
’Ì≈Õ‚«… ‡“±Ê ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ ’±ÀÂ√º ·±À˘È¬ ¤¬ı˛ øÚÀ‰¬ ’¬ıøàÔÓ¬ ø¸À˘ÚÀÈ¬¬ı˛Ú ·˝3À¬ı˛ ø˜ø˘Ó¬ ˝˚˛º
·±À˘È¬ › ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ Î¬◊~•§ˆ¬±À¬ı ’¬ıøàÔÓ¬ Œ˜À¸ÚÈ¬±¬ı˛œ Ú±À˜ ø¬ıÀˆ¬fl¬ ¬Û«±
’±ÀÂ√º ∆‚«… ’Ú≈˚±˚˛œ  ¤·≈À˘± ’±¬ı±¬ı˛ √õ∂±˝◊˜±¬ı˛œ [¸¬ıÀ‰¬À˚˛ ¬ıÎ¬ˇ], Œ¸Àfl¬G¬±¬ı˛œ [˜±Á¬±ø¬ı˛ ∆À‚«…¬ı˛]
¤¬ı— È¬±¬ı˛ø˙˚˛±¬ı˛œ [‡≈¬ı fl¬˜ ∆À‚«…¬ı˛] √õ∂fl¬±À¬ı˛¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛º Œ¸À˜ÚÈ¬±¬ı˛œ ¬Z±¬ı˛± ø¬ıÀˆ¬øÓ¬ √õ∂Àfl¬±á¬·≈À˘±
’øàÈ¬˚˛± Ú±À˜ øÂ√^ ¬Z±¬ı˛± ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ Ô±Àfl¬º Œ˜À¸ÚÈ¬±¬ı˛œ¬ı˛ ˜≈q¡ √õ∂±ôL√·≈À˘± ¸≈ÀÓ¬±¬ı˛ ˜Ó¬ ’—˙
’…±fl¬Úø¸˚˛±˜ Î¬◊»¬Ûiß fl¬À¬ı˛º

(c) Œ˜Ãø‡fl¬ ‰¬√flË¡ ñ¤Àfl¬ Œ¬Ûø¬ı˛ÀàÈ¬±˜› ¬ı˘± ̋ ˚˛º ¤øÈ¬ ̧ œ-’…±øÚÀ˜±ÀÚ¬ı˛ ŒÀ˝¬ı˛ ̧ ¬ıÀ‰¬À˚˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—˙
·Í¬Ú fl¬À¬ı˛º ¤¬ı˛ øÍ¬fl¬ ˜Ò… ’—À˙ ¸±˜±Ú… Î¬◊“‰≈¬ÀÓ¬ ˜≈‡øÂ√^øÈ¬ ’¬ıøàÔÓ¬º ’ÀÚfl¬·≈À˘± ¬Ù“¬±¬Û± fl¬ø¯∏«fl¬±
˜≈‡øÂ√^øÈ¬Àfl¬ ø‚À¬ı˛ ’¬ıàÔ±Ú fl¬À¬ı˛º ’±¬Û±Ó¬‘ø©ÜÀÓ¬ fl¬ø¯∏«fl¬±¬ı˛ ø¬ıÚ…±¸ ’øÚ˚˛ø˜Ó¬ ˜ÀÚ ˝À˘› ¤¬ı˛±
øÚ˚˛ø˜Ó¬ˆ¬±À¬ı ¬ı‘M±fl¬±¬ı˛ ¸±ø¬ı˛ÀÓ¬ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º fl¬ø¯∏«fl¬±·≈À˘± øÚÀÎ¬±¬ıv±àÈ¬ Œfl¬±¯∏ ¸˜‘Xº √õ∂‰≈¬¬ı˛ ¸—‡…fl¬
’±Í¬±À˘± ¢∂øKÔ› fl¬ø¯∏«fl¬±·≈À˘±ÀÓ¬ Ô±Àfl¬º

5.8.3 ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ Œ˝ √õ∂±fl¬±À¬ı˛¬ı˛ ø¬ıøˆ¬iß Œfl¬±¯∏¸˜”˝

√õ∂±ÌœøÈ¬¬ı˛ Œ˝Qfl¬ ’Ú…±Ú… øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ ˜Ó¬ ¤À"±Î¬±˜« › ¤ÀG¬±Î¬±˜« Œfl¬±¯∏d¬¬ı˛ øÀ˚˛ ·øÍ¬Ó¬º ¤˝◊
≈˝◊ d¬À¬ı˛¬ı˛ ˜ÀÒ… Œ˜À¸±ø¢≠˚˛± Ô±Àfl¬º fl¬ø¯∏«fl¬±·≈À˘±› ¤fl¬˝◊ ¬ı˛fl¬˜ ·Í¬Ú˚≈q¡ ˝˚˛º ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ Œ˜À¸±ø¢≠˚˛±
d¬¬ı˛øÈ¬ ¸≈·øÍ¬Ó¬ ˝˚˛º ¤ÀÓ¬ ¶ß±˚˛≈Àfl¬±¯∏, ø¬ıøé¬5 ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏ Œ‡± ˚±˚˛º √õ∂±ÌœøÈ¬¬ı˛ fl¬ø¯∏«fl¬±¬ı˛ ¤À"±Î¬±˜«
› Œ˜À¸ÚÈ¬±¬ı˛œ¬ı˛ ˜≈q¡ √õ∂±ÀôL√ ’¸—‡… øÚ˜±ÀÈ¬±ø¸àÈ¬ Ô±Àfl¬º ¤˝◊ —˙fl¬ ’e·øÈ¬  ¤fl¬√õ∂fl¬±¬ı˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬
˝◊KÈ¬±¬ı˛øàÈ¬ø˙˚˛±˘ Œfl¬±¯∏ øÚÀÎ¬±¬ıv±ÀàÈ¬¬ı˛ øˆ¬Ó¬À¬ı˛ ’¬ıøàÔÓ¬º ’¸À˜±øÈ¬fl¬ ‰¬±¬ÛÊøÚÓ¬ fl¬±¬ı˛ÀÌ øÚ˜±ÀÈ¬±ø¸àÈ¬ ¸≈ÀÓ¬±øÈ¬
¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º øÚÎ¬±ø¬ı˛˚˛± √õ∂Ê±øÓ¬ÀÓ¬ fl¬˜¬ÛÀé¬ 18 √õ∂fl¬±À¬ı˛¬ı˛ øÚ˜±ÀÈ¬±ø¸ÀàÈ¬¬ı˛ ¸KÒ±Ú ¬Û±›˚˛± Œ·ÀÂ√º
Œ˜ø¬∏CøÎ¬˚˛±˜ √õ∂Ê±øÓ¬ÀÓ¬ ‰¬±¬ı˛ √õ∂fl¬±À¬ı˛¬ı˛ øÚ˜±ÀÈ¬±ø¸àÈ¬ ¬Û±›˚˛± ˚±˚˛º

5.8.4  ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ø˙fl¬±¬ı˛ ¸—¢∂˝ › ¬Û≈ø©Ü ¬ÛXøÓ¬

¸œ-’…±øÚÀ˜±Ú ˜±—¸±˙œ √õ∂±Ìœº ¸±Ò±¬ı˛ÌÓ¬ ŒÂ√±È¬ ŒÂ√±È¬ flË¡±À©Ü±ø˙˚˛± Œ˚˜Ú ø‰¬—øÎ¬ˇ, ŒÂ√±È¬ ˜±Â√ ‡±… ø˝¸±À¬ı
¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ Œ¬ı˙œ ¬ÛÂ√µº ¤·≈ø˘ fl¬ø¯∏«fl¬± øÀ˚˛ ¸—¢∂˝ fl¬À¬ı˛ √õ∂±ÌœøÈ¬ ˜≈‡·˝3À¬ı˛¬ı˛ øÀfl¬ ŒÍ¬À˘ Œ˚˛º ·±À˘È¬
› ¸±˝Ù¬ÀÚ±ø¢≠ÀÙ¬¬ı˛ ø¸ø˘˚˛±·≈ø˘ ‡±…¬ıd≈¬Àfl¬ ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ø√Àfl¡ ¬Ûø¬ı˛‰¬±ø˘Ó¬ fl¡À¬ı˛º Œ˜À¸ÚÈ¬±¬ı˛œÀÓ¬
’¬ıøàÔÓ¬ øÚ˜±ÀÈ¬±ø¸àÈ√√ ¸—·‘˝√√œÓ¬ ‡±√…¬ıd≈¬Àfl¡ ’¸±Î¬ˇ fl¡À¬ı˛ ŒÙ¬À˘º ¤¬ı˛¬Û¬ı˛ ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ¢∂øKÔÀfl¬±¯∏ ŒÔÀfl¬
Î¬◊»À¸‰¬fl¬ é¬ø¬ı˛Ó¬ ˝À˚˛ ‡±…¬ıd≈¬Àfl¬ ¬Û±ø‰¬Ó¬ fl¬À¬ı˛º ¬Ûø¬ı˛¬Û±fl¬øflË¡˚˛±¬ı˛ ’øÒfl¬±—˙˝◊ ¬ıø˝–Àfl¬±¯∏œ˚˛º Ó¬À¬ı
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·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸¬ı˛ øfl¬Â√≈ Œfl¬±À¯∏ ’ôL√– Œfl¬±¯∏œ˚˛ ¬Û±‰¬Ú› ˝À˚˛ Ô±Àfl¬º ¬Û±ø‰¬Ó¬ ‡±… ¬ıd≈¬ Œ˜À¸ÚÈ¬±¬ı˛œ Œfl¬±¯∏·≈ø˘
¬Z±¬ı˛± Œ˙±ø¯∏Ó¬ ˝˚˛º

5.8.5 ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ù´¸Ú √õ∂øflË¡˚˛±

¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ¤À"±Î¬±˜« ¤¬ı— ¤ÀG¬±Î¬±˜« Œfl¬±¯∏·≈ø˘ ÊÀ˘¬ı˛ ¸—¶ÛÀ˙«˝◊ Ô±Àfl¬º Ù¬À˘ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛
ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’ø'ÀÊÚ Œfl¬±À¯∏ √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— fl¬±¬ı«ÚÎ¬±˝◊’'±˝◊Î¬ Œ˝Àfl¬±¯∏ ŒÔÀfl¬ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ ¬ı±˝◊À¬ı˛
Œ¬ıø¬ı˛À˚˛ ˚±˚˛º ¤‡±ÀÚ ˜ÀÚ ¬ı˛±‡± √õ∂À˚˛±ÊÚ Œ˚ ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ Œfl¬±Ú› ù´¸Ú ’e· ŒÚ˝◊º

5.8.6  ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ŒÀ˝ ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸
¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ ’Ó¬…ôL√ ¸¬ı˛˘ ¤¬ı— ’Ú…±Ú… øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ ’Ú≈¬ı˛”¬Ûº ¶ß±˚˛≈·≈ø˘¬ı˛

¤À"±Î¬±À˜«¬ı˛ ø¬ıøˆ¬iß àÔ±ÀÚ ¶ß±˚˛≈Ê±ø˘fl¬± ·Í¬Ú fl¡À¬ı˛º ¤Â√±Î¬ˇ± ·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸› ¶ß±˚˛≈Ê±ø˘fl¬± Œ‡± ˚±˚˛º
Œ˜Ãø‡fl¬ ‰¬ÀflË¡ ¤¬ı— fl¬ø¯∏«fl¬±ÀÓ¬ ¶ß±˚˛≈ ¸—‡…± Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ’±ÀÂ√º

¸œ-’…±øÚÀ˜±ÀÚ¬ı̨ Œfl¬±Ú› ≈̧øÚø«©Ü ¸—À¬ıœ ’e· ŒÚ ◊̋º ¤ø¬ÛÎ¬±¬ı̨ø˜À¸¬ı̨ ¸¬ı«S ø¬ıÀ˙ ∏̄Ó¬– fl¬ø ∏̄«fl¬±, Œ˜Ãø‡fl¬
‰¬flË¡ ¤¬ı— ¬Û‰¬±fl¬øÓ¬ øÚÎ¬◊À¬ı̨±¸—À¬ıœ Œfl¬± ∏̄ ¸ ‘̃X ˝˚̨º ¤ ◊̋ Œ˝±—˙·≈À˘± Î¬◊ÀMÊÚ± ¢∂˝Ì fl¬¬ı̨ÀÓ¬ ¸é¬˜ ˝˚̨º

5.8.7 ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ÊÚÚfl¬±Ê ¸•Ûøfl«¬Ó¬ ’e· › fl¬±Ê
¸œ-’…±øÚÀ˜±Ú ’À˚ÃÚ › Œ˚ÃÚ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ÊÚÀÚ ¸é¬˜º
’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛ ¤˝◊ √õ∂±ÌœøÈ¬ ¬Û-ŒÂ√Ú ¬ı± ‡G¬œˆ¬¬ıÚ √õ∂øflË¡˚˛±˚˛ ø¬ıˆ¬q¡ ˝À˚˛ ¬ÛÀÎ¬ˇº ¤fl¬ ¤fl¬øÈ¬

‡G¬ ¬Û≈Ú¬ı˛≈»¬Û±Ú ÛXøÓ¬ÀÓ¬ ÚÓ≈¬Ú ’¬ÛÓ¬… ¸‘ø©Ü fl¬À¬ı˛º Œ˜ø¬∏CøÎ¬˚˛±˜ √õ∂±ÌœøÈ¬ÀÓ¬ ’ÀÚfl¬ ¸˜À˚˛ ¬Û±‰¬flË¡ ŒÔÀfl¬
Œfl¬±¬ı˛fl¬ Î¬◊»¬Ûiß ˝ÀÓ¬› Œ‡± ˚±˚˛º ¤Â√±Î¬ˇ± ’Ì≈Õ‚«… ¬ı± ’Ì≈√õ∂àÔø¬Zø¬ıˆ¬±ÊÚ ¬ÛXøÓ¬¬ı˛ ¬Z±¬ı˛±› ¸œ-’…±øÚÀ˜±Ú
¬ı—˙ ø¬ıd¬±¬ı˛ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

Œ˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±¬ı˛ ¬Z±¬ı˛± ¸œ-’…±øÚÀ˜±Ú ¬ı—˙ø¬ıd¬±¬ı˛ fl¬À¬ı˛º Œ˜ø¬∏CøÎ¬˚˛±˜ Œ¸Ú±˝◊˘ ¤fl¬ø˘e· ˝˚˛º ’Ô«±»
¤À¬ı˛ ¶aœ › ¬Û≈¬ı˛≈¯∏ √õ∂±Ìœ ’±˘±± Ô±Àfl¬º √õ∂ÊÚÚ ’e· ·…±ÀàÈò¬±Î¬±¬ı˛ø˜¸ ŒÔÀfl¬ ¸‘ø©Ü ˝˚˛ ¤¬ı— Œ˜À¸ÚÈ¬±¬ı˛œ¬ı˛
¬Ûø¬ı˛øÒ √õ∂±‰¬œÀ¬ı˛ ’Ì≈Õ‚«… øÙ¬Ó¬±¬ı˛ ˜ÀÓ¬± Ô±Àfl¬º ¬Û≈¬ı˛≈¯∏ √õ∂±ÌœÀÓ¬ ˙≈flË¡±Ì≈·≈À˘± ˜≈‡øÂ√^ øÀ˚˛ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º
’Ú≈¬ı˛”¬Û ˆ¬±À¬ı ¶aœ √õ∂±Ìœ ŒÔÀfl¬› ¤fl¬˝◊ˆ¬±À¬ı øÎ¬•§±Ì≈·≈À˘± ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝˚˛º ’Ô«±» ¤Àé¬ÀS ¬ıø˝–øÚÀ¯∏fl¬ ‚ÀÈ¬º
øfl¬Â√≈ √õ∂Ê±øÓ¬¬ı˛ ¸œ-’…±øÚÀ˜±ÀÚ ˙≈flË¡±Ì≈·≈À˘± ¶aœ √õ∂±Ìœ¬ı˛ ˜≈‡øÂ√^ øÀ˚˛ øˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— ’ôL√–øÚÀ¯∏fl¬
’Ú≈øá¬Ó¬ ˝˚˛º

øÚÀ¯∏fl¬ √õ∂øflË¡˚˛±˚˛ Ê±˝◊À·±È¬ Î¬◊»¬Ûiß ˝˚˛º ¤¬ı˛¬Û¬ı˛ ¬ıv±àÈ¬≈˘±, ·…±à√∏C≥˘± w≈¬ÀÌ¬ı˛ ˜±Ò…À˜ õ≠…±Ú≈˘± ˘±ˆ«¬± ·øÍ¬Ó¬
˝˚˛º ¤˝◊ ˘±ˆ«¬±øÈ¬  √õ∂ÔÀ˜ øfl¬Â√≈fl¬±˘ ¸˜≈^ ÊÀ˘ ¶§±ÒœÚˆ¬±À¬ı ¸“±Ó¬±¬ı˛ fl¬±ÀÈ¬ ¤¬ı— ¬ÛÀ¬ı˛ Œfl¬±Ú› fl¬øÍ¬Ú ¬ıd≈¬¬ı˛
¸Àe· ’±¬ıX ˝À˚˛ ¬ÛÀÎ¬ˇº flË¡˜˙– ŒàÈ¬±À˜±øÎ¬˚˛±˜, Œ˜À¸ÚÈ¬±¬ı˛œ › ’Ú…±Ú… ’e··≈À˘± ·øÍ¬Ó¬ ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı—
¬Û”Ì«±e· √õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º Œ˜ø¬∏CøÎ¬˚˛±À˜¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Œ˜È¬±ÀÊÀÚø¸¸ √õ∂øflË¡˚˛±øÈ¬ Œ¬ı±Á¬± ˚±˚˛ Ú±º

’Ú≈̇ œ˘Úœ

ÚœÀ‰¬¬ı˛ Ó¬±ø˘fl¬± ŒÔÀfl¬ Î¬◊¬Û˚≈q¡ ˙s ¬ı± ˙s·≈2Â øÚÀ˚˛ ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –
(1) ’±˘efl¬±ø¬ı˛fl¬ ·≈¬ı˛≈Q ’±ÀÂ√ ¤˜Ú ¤fl¬øÈ¬ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ Ú±˜ ññº
(2) øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ¤ø¬ÛÎ¬±¬ı˛ø˜¸ › ·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸¬ı˛ ˜ÀÒ… ññ ’±ÀÂ√º
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(3) ññ ˝˘ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ ¤fl¬øÈ¬ øÂ√^˚≈q¡ Œ˝·˝3¬ı˛º
(4) øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛  ññ ’e· ŒÚ˝◊º
(5) øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ ññ ˝˘ ¤fl¬øÈ¬ ¸—À¬ıœ ’e·º
(6) ›À¬ıø˘˚˛± √õ∂±Ìœ¬ı˛ ’Êœ¬ıœ˚˛ Œ˝d¬¬ı˛øÈ¬Àfl¬ ññ ¬ıÀ˘º
(7) ›À¬ıø˘˚˛± √õ∂±Ìœ¬ı˛ Œ˝2ÂS ¬ı¬ı˛±¬ı¬ı˛ ññ ’±ÀÂ√º
(8) ññ ˝˘ ’À¬ı˛ø˘˚˛±¬ı˛ ¸—À¬ıœ ’e·º
(9) ’À¬ı˛ø˘˚˛± ’Ì≈√õ∂àÔ ø¬ıˆ¬±ÊÀÚ¬ı˛ ¬Z±¬ı˛± ññ ˘±ˆ«¬± Î¬◊»¬Ûiß fl¬À¬ı˛º
(10) ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ ŒàÈ¬±À˜±øÎ¬˚˛±À˜¬ı˛ ·±À˚˛ ø¸ø˘˚˛±˚≈q¡ ’Ì≈Õ‚«… ‡“±ÊÀfl¬ ññ ¬ıÀ˘º
(11) ññ Œfl¬±Ú› øÚø«©Ü ¸—À¬ıœ ’e· ŒÚ˝◊º
(12) ¸œ-’…±øÚÀ˜±Ú ññ ¬Z±¬ı˛± ’À˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı—˙ ø¬ıd¬±¬ı˛ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

[àÈ¬…±ÀÈ¬±ø¸àÈ¬, Œ¬ı˛‰¬Ú, ø¸À˘ÚÀÈ¬¬ı˛Ú, Œ˜À¸±ø¢≠˚˛±, √õ∂¬ı±˘, Œ¬Ûø¬ı˛¸±fl«¬, ˝◊Ù¬±˝◊¬ı˛±, ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬, Œ¬ı˛±¬Û±ø˘˚˛±˜,
Œˆ¬˘±˜, ’Ì≈Õ‚«… ø¬ıˆ¬±ÊÚ, ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛º]

5.9 ¸±¬ı˛±—˙

¤ ◊̋ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛÚ±¬ı˛± ø˙‡ÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú Œ˚,

l øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ·≈À˘± ’¬ı˛œ˚˛ √õ∂øÓ¬¸±˜…Ó¬±˚≈q¡, ø¬Z-d¬¬ı˛œ˚˛ ˜”˘ ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ √õ∂øÓ¬øá¬Ó¬ ˝À˘› ¤À¬ı˛
’±fl¬±¬ı˛ › ¬ıÌ«Õ¬ıø‰¬S… Î¬◊À~‡ fl¬¬ı˛±¬ı˛ ˜Ó¬º øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ ˜±S˝◊ ˜≈‡øÂ√^øÈ¬ fl¬ø¯∏«fl¬± ¬Ûø¬ı˛¬ı‘Ó¬ Ô±Àfl¬
¤¬ı— Œ¬ÛÃø©Üfl¬ Ú±˘œøÈ¬ ¤fl¬øÈ¬ øÂ√^˚≈q¡ ˝˚˛º ¸¬ı øÚÎ¬±ø¬ı˛˚˛± ¸ˆ¬…À¬ı˛ ŒÀ˝ øÚ˜±ÀÈ¬±ø¸àÈ¬ Ô±Àfl¬º

l øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ¸ˆ¬…·≈ø˘ √õ∂±Ôø˜fl¬ˆ¬±À¬ı ˜±—¸±˙œ √õ∂±Ìœº ø˙fl¬±¬ı˛ Ò¬ı˛±¬ı˛ fl¬±ÀÊ øÚ˜±ÀÈ¬±ø¸àÈ¬ ¸˜‘X
fl¬ø¯∏«fl¬±·≈À˘± ø¬ıÀ˙¯∏ˆ¬±À¬ı ¸±˝±˚… fl¬À¬ı˛º

l ¬ı˝≈Àfl¬±¯∏œ ¬Ûø¬ı˛ÀÙ¬¬ı˛± √õ∂±ÌœÀ¬ı˛ Ó≈¬˘Ú±˚˛ øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀÓ¬˝◊ √õ∂Ô˜ ¶ß±˚˛≈ › Œ¬Û˙œ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ø‰¬ø˝êÓ¬
˝˚˛º øfl¬ôL≈√ Œfl¬±Ú› ¸Àˆ¬…¬ı˛ ˜ÀÒ…˝◊ Œfl¬fœ˚˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ Î¬◊æ¬ı ‚ÀÈ¬øÚº ¶ß±˚˛≈·≈À˘± ¸≈øÚø«©Ü ¶ß±˚˛≈Ê±ø˘fl¬±
∆Ó¬ø¬ı˛ fl¬À¬ı˛º ¶ß±˚˛≈·≈À˘± ø¬ZÀ˜¬ı˛≈ ¬ı± ¬ı±˝≈À˜¬ı˛≈ √õ∂fl¬±À¬ı˛¬ı˛ ˝˚˛º

l øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ Œfl¬±Ú› ¸Àˆ¬…¬ı˛ ¸≈øÚø«©Ü ¸—¬ı˝Ú ’e·, ù´¸Ú ’e· Œ¬ı˛‰¬Ú ’e· ŒÚ˝◊º
l Êœ¬ıÚ‰¬ÀflË¡ ¬Ûø˘¬Û › Œ˜Î≈¬¸± ˙± Œ‡± ˚±˚˛º ˝±˝◊E± ’±fl‘¬øÓ¬¬ı˛ ¬Ûø˘¬Û ˙± ’À˚ÃÚ › Œ˚ÃÚ ÊÚÚ

fl¬À¬ı˛º ˝±˝◊ÀE±ÀÊ±˚˛±  › ’…±ÀKÔ±ÀÊ±˚˛± Œ·±á¬œ¬ı˛ ¬Û”Ì«±e· ¬Ûø˘¬Û¬ı˛”¬Ûœº ‚KÈ¬± ¬ı± Â√±Ó¬±¬ı˛ ˜ÀÓ¬±
Œ·±˘±fl¬±¬ı˛ Œ˜Î≈¬¸± ˙±¬ı˛ Œ˚ÃÚ ÊÚÀÚ¬ı˛ é¬˜Ó¬± ’±ÀÂ√º Œ˜Î≈¬¸± ¶aœ › ¬Û≈¬ı˛≈¯∏ ˝ÀÓ¬ ¬Û±À¬ı˛º
¶®±˝◊ÀÙ¬±ÀÊ±˚˛±  Œ·±á¬œ¬ı˛ ¬Û”Ì«±e· √õ∂±Ìœ¬ı˛± Œ˜Î≈¬¸±¬ı˛”¬Ûœº Êœ¬ıÚ‰¬ÀflË¡ Œ˜È¬±ÀÊÀÚø¸¸ √õ∂øflË¡˚˛± øfl¬Â√≈
√õ∂±ÌœÀÓ¬ ‡≈¬ı ˆ¬±À˘±ˆ¬±À¬ı ’Ú≈Ò±¬ıÚ fl¬¬ı˛± ˚±˚˛º

5.10 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1. ˝±˝◊E± √õ∂±ÌœøÈ¬Àfl¬ øfl¬ øfl¬ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øMÀÓ¬ ’±¬ÛøÚ ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±ÀÓ¬ ’ôL√ˆ≈¬«q¡ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛Ú∑
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2. ¬Û”¬ı«¬ıM«œ √õ∂±Ìœ ¬Û¬ı«·≈À˘±¬ı˛ Ó≈¬˘Ú±˚˛ ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ¬Û“±‰¬øÈ¬ Î¬◊ißÓ¬ ∆¬ıø˙©Ü… ø˘ø¬Û¬ıX fl¬¬ı˛≈Úº
3. ¬ı“± øÀfl¬ ø˘ø¬Û¬ıX ’e··≈À˘± Î¬±ÚøÀfl¬¬ı˛ Î¬◊¬Û˚≈q¡ øÚÎ¬±ø¬ı˛˚˛± √õ∂±Ìœ¬ı˛ ¸ˆ¬…·≈À˘±¬ı˛ ¸Àe· ø˜ø˘À˚˛

ø˘‡≈Úº

      ’efl¬ õ∂±Ìœ

(a) ˝±˝◊ÀE±øÔfl¬± ñ ’À¬ı˛ø˘˚˛±
(b) Œˆ¬˘±˜ ñ ¸œ-’…±øÚÀ˜±Ú
(c) Œ˜Ãø‡Ú ¬ı±˝≈ ñ ’…±Î¬±˜ø¸˚˛±
(d) ˙±‡±˚≈q¡ fl¬ø¯∏«fl¬± ñ øÈ¬Î¬◊ø¬ıÀ¬Û±¬ı˛±
(e) fl¬ø¯∏«fl¬± ¬ZÀ˚˛¬ı˛ ·≈øÌÓ¬fl¬ ¸—‡…± ñ ›À¬ıø˘˚˛±¬ı˛ ¬Ûø˘¬Û
(f) Œfl¬±¬ı˛ƒ·˜ ñ ¶®±˝◊øÙ¬ÀàÈ¬±˜±
(g) ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ ñ ›À¬ıø˘˚˛±¬ı˛ Œ˜Î≈¬¸±

4. øÚÀ‰¬¬ı˛ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœ¬ı˛± Œfl¬±Ú ø¬ıøˆ¬iß Œ|øÌˆ≈¬q¡ Î¬◊À~‡ fl¬¬ı˛≈Ú –

    √õ∂±Ìœ Œ|øÌ
(a) ˝±˝◊E± ñ
(b) ’À¬ı˛ø˘˚˛± ñ
(c) ¸±·¬ı˛ fl≈¬¸≈˜ ñ
(d) √õ∂¬ı±˘ ñ

5. øÚ•ßø˘ø‡Ó¬ ’e··≈ø˘ Œfl¬±Ú øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀÓ¬ ¬Û±›˚˛± ˚±˚˛∑

(i) ’Àfl¬±¯∏œ˚˛ Œ˜À¸±ø¢≠˚˛± (ii) ŒàÈ¬±À˜±øÎ¬˚˛±˜˝œÚ ø¸À˘ÚÀÈ¬¬ı˛Ú (iii) ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ ˚≈q¡ ·±À˘È¬
(iv) Œ˜À¸±ø¢≠˚˛±Ê±Ó¬ ø¶Ûøfl¬Î¬◊˘º
6. øÚÀ‰¬¬ı˛ √õ∂ùü·≈À˘±¬ı˛ ¸—øé¬5 Î¬◊M¬ı˛ øÚ –

(i) Œ|øÌ ˝±˝◊ÀE±ÀÊ±˚˛±¬ı˛ √õ∂Ò±Ú ∆¬ıø˙©Ü…·≈À˘± øfl¬  øfl¬∑
(ii) ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ øÓ¬ÚøÈ¬ Œ|øÌ¬ı˛ ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ∆¬ıø˙©Ü… øfl¬∑
(iii) ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ øÓ¬ÚøÈ¬ Œ|øÌ¬ı˛ Œ˜À¸±ø¢≠˚˛±¬ı˛ ∆¬ıø˙©Ü… øfl¬∑

5.11 Î¬◊M¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ –

(1) ¬√õ∂¬ı±˘ (2) Œ˜À¸±ø¢≠˚˛± (3) ø¸À˘ÚÀÈ¬¬ı˛Ú (4) Œ¬ı˛‰¬Ú (5) àÈ¬…±ÀÈ¬±ø¸àÈ¬ (6) Œ¬Ûø¬ı˛¸±fl«¬ (7) Œˆ¬˘±˜
(8) Œ¬ı˛±¬Û±ø˘˚˛±˜ (9) ˝◊Ù¬±˝◊¬ı˛± (10) ¸±˝◊Ù¬ÀÚ±ø¢≠Ù¬ (11) ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ (12) ’Ú≈Õ‚«… ø¬ıˆ¬±ÊÚº
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¸¬ı«À˙À¯∏ √õ∂ùü±¬ı˘œ –
1. øÚ•ßø˘ø‡Ó¬ ∆¬ıø˙À©Ü…¬ı˛ øˆ¬øMÀÓ¬ ˝±˝◊E±Àfl¬ ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ’ôL√ˆ≈¬«q¡ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

(a) Œ˝ ¬ıø˝–àÔ ¤ø¬ÛÎ¬±¬ı˛ø˜¸ ¤¬ı— ’ôL√–àÔ ·…±ÀàÈò¬±Î¬±¬ı˛ø˜À¸ ø¬ıˆ¬q¡º ˜ÀÒ… ’Àfl¬±¯∏œ˚˛ Œ˜À¸±ø¢≠˚˛±
’±ÀÂ√º
(b) ¤fl¬øÈ¬ ˜±S øÂ√^˚≈q¡ ø¸À˘ÚÀÈ¬¬ı˛Ú ’±ÀÂ√º
(c) ’±Ì≈¬ıœé¬øÌfl¬ øÚ˜±ÀÈ¬±ø¸àÈ¬ ’±ÀÂ√º
(d) ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ fl¬ø¯∏«fl¬± ’±ÀÂ√º

2. ¬Û¬ı«øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ¬Û“±‰¬øÈ¬ Î¬◊ißÓ¬ ∆¬ıø˙©Ü… ’±ÀÂ√ñ
(a) ŒÀ˝ ≈øÈ¬ d¬¬ı˛ › ˜ÀÒ… ’Àfl¬±¯∏œ˚˛ Œ˜À¸±ø¢≠˚˛± ’±ÀÂ√º
(b) ø¸À˘ÚÀÈ¬¬ı˛Ú ’±ÀÂ√º
(c) ‡±…¬ıd≈¬ ¸—¢∂À˝¬ı˛ ÊÚ… ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ fl¬ø¯∏«fl¬± ’±ÀÂ√º
(d) ¶ß±˚˛≈Àfl¬±¯∏ ’±ÀÂ√º
(e) ¬ı˝≈¬ı˛”¬ÛÓ¬± ¬ı± ¬Ûø˘˜¬ı˛øÙ¬Ê˜ƒ ’±ÀÂ√º

3. (a) ›À¬ıø˘˚˛±¬ı˛ ¬Ûø˘¬Û,  (b) ›À¬ıø˘˚˛±¬ı˛ Œ˜Î≈¬¸±,  (c) ’À¬ı˛ø˘˚˛±, (d) øÈ¬Î¬◊ø¬ıÀ¬Û±¬ı˛±,
(e) ’…±Î¬±˜ø¸˚˛±, (f) ¶®±˝◊øÙ¬ÀàÈ¬±˜±,  (g) ¸œ-’…±øÚÀ˜±Ú

4. (a) ˝±˝◊ÀE±ÀÊ±˚˛±  (b) ¶®±˝◊ÀÙ¬±ÀÊ±˚˛± (c) ’…±ÀKÔ±ÀÊ±˚˛± (d) ’…±ÀKÔ±ÀÊ±˚˛±
5. (i) ˝±˝◊E± (ii) ’À¬ı˛ø˘˚˛± (iii) ¸±·¬ı˛fl≈¬¸≈˜ (iv) Œfl¬±¬ı˛±ø˘˚˛±˜
6. (i) Œ|øÌ ˝±˝◊ÀE±ÀÊ±˚˛±¬ı˛ √õ∂Ò±Ú ∆¬ıø˙©Ü…·≈À˘± ˝˘ –

(1) ’øÒfl¬±—˙˝◊ ˝±˝◊EÀ˚˛Î¬ ¬ı± ¬Ûø˘¬Û¬ı˛≈¬Ûœ
(2) ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ŒàÈ¬±À˜±øÎ¬˚˛±˜ ’—˙ ŒÚ˝◊
(3) Œ˜À¸±ø¢≠˚˛± ’Àfl¬±¯∏œ˚˛
(4) ˜≈‡øÂ√^Àfl¬ ø‚À¬ı˛ fl¬ø¯∏«fl¬± ’±ÀÂ√º
(ii) ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ øÓ¬ÚøÈ¬ Œ|øÌ¬ı˛ ø¸À˘ÚÀÈ¬¬ı˛ÀÚ¬ı˛ ∆¬ıø˙©Ü… ˝˘ –

Œ|øÌ ˝±˝◊ÀE±ÀÊ±˚˛± Œ|øÌ ¶®±˝◊ÀÙ¬±ÀÊ±˚˛± Œ|øÌ ’…±ÀKÔ±ÀÊ±˚˛±
1. ŒàÈ¬±À˜±øÎ¬˚˛±˜ ’—˙ ŒÚ˝◊º 1. ŒàÈ¬±À˜±øÎ¬˚˛±˜ ŒÚ˝◊ øfl¬ôL≈√ 1. ŒàÈ¬±À˜±øÎ¬˚˛±˜ ’±ÀÂ√º

·…±øàÈò¬fl¬ Î¬◊¬Û¬ı‘øX ’±ÀÂ√º
2. ¤ÀÓ¬ ¬ı…¬ıÒ±˚˛fl¬ ¬Û«± Ô±Àfl¬ Ú±º 2. ¬ı…¬ıÒ±˚˛fl¬ ¬Û«± ŒÚ˝◊º 2. ¬ı…¬ıÒ±˚˛fl¬ ¬Û«± ¬ı±

Œ¸õI◊± ’±ÀÂ√º
(iii) ¬Û¬ı« øÚÎ¬±ø¬ı˛˚˛±¬ı˛ øÓ¬ÚøÈ¬ Œ|øÌ¬ı˛ Œ˜À¸±ø¢≠˚˛±¬ı˛ ∆¬ıø˙©Ü… ˝˘ –
Œ|øÌ ˝±˝◊ÀE±ÀÊ±˚˛± Œ|øÌ ¶®±˝◊ÀÙ¬±ÀÊ±˚˛± Œ|øÌ ’…±ÀKÔ±ÀÊ±˚˛±
1. Œ˜À¸±ø¢≠˚˛± ’-Œfl¬±¯∏œ˚˛º 1. Œ˜À¸±ø¢≠˚˛±˚˛ øfl¬Â√≈ 1. Œ˜À¸±ø¢≠˚˛± ’ÀÚfl¬È¬±

’…±ø˜À¬ı±¸±˝◊È¬ ’±ÀÂ√º ¸—À˚±Êfl¬ fl¬˘±¬ı˛ ˜ÀÓ¬±
¤¬ı— ¤ÀÓ¬ ’ôL√–fl¬efl¬±˘
Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
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ø‰¬S Ú— 5.1 – fl¬À˚˛fl¬øÈ¬ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ √õ∂±Ìœº
1. ˝±˝◊E± 2. Ù¬±˝◊À¸ø˘˚˛± 3 ’À¬ı˛ø˘˚˛± 4. ¸±·¬ı˛-fl≈¬¸≈˜ 5. Œ¬ÛÚ±È≈¬…˘± 6. ·¬ı˛·øÚ˚˛±º
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ø‰¬S Ú— 5.3 – ›À¬ıø˘˚˛±¬ı˛ ·…±Àà√∏C±Ê√ ›À˚˛ÀÎ¬¬ı˛ ˘•§À26√√

ø‰¬S Ú— 5.2 – ›À¬ıø˘˚˛± fl¡À˘±Úœ¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…
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ø‰¬S Ú— 5.5 – ›À¬ıø˘˚˛± Œ˜Î≈¬¸±¬ı˛ ·Í¬Ú [’±—ø˙fl¡ ¬ı…¬ıÀ26√ø√Ó¬]º

ø‰¬S Ú— 5.4 – ›À¬ıø˘˚˛±¬ı˛ Œ·±ÀÚ±Ê≈√›À˚˛Î¬ [¬ı±À˜] › Œ·±ÀÚ±Ê≈√›À˚˛ÀÎ¬¬ı˛ ˘•§À26√√ [√øé¬ÀÌ]
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ø‰¬S Ú— 5.7 – ›À¬ıø˘˚˛± Ê√œ¬ıÚ‰¬√flË¡ › ø¬ıøˆ¬iß √˙±º

ø‰¬S Ú— 5. – ›À¬ıø˘˚˛± Ê√œ¬ıÚ‰¬√flË¡ › ø¬ıøˆ¬iß √˙±.
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ø‰¬S Ú— 5.10 – ’À¬ı˛ø˘˚˛±¬ı˛ ¸±¬ı ’±ÀLa˘±¬ı˛ Ó¬À˘¬ı˛ ¶ß±˚˛≈ Ê√±˘fl¡º

ø‰¬S Ú— 5.8 – ’À¬ı˛ø˘˚˛±¬ı˛ ’efl¡œ˚˛ √˙±º

ø‰¬S Ú— 5.9 – õ∂àÔÀ26√À√ ’À¬ı˛ø˘˚˛±¬ı˛ Œ˜À¸±ø¢ü˚˛± › ·…±Àà√∏C±Î¬±ø˜«¸ d¬¬ı˛º



147

ø‰¬S Ú— 5.12 – ¸œ ’…±øÚÀ˜±ÀÚ¬ı˛ ·Í¬Ú ∆¬ıø˙©Ü… [’±—ø˙fl¡ ¬ı…¬ıÀ26√ø√Ó¬]

ø‰¬S Ú— 5.11 – ’À¬ı˛ø˘˚˛±¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ø¬ıøˆ¬iß √˙±¸˜”˝√√º
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ø‰¬S Ú— 5.14 – ·±À˘È¬ ’—À˙¬ı˛ Œ˜À¸ÚÈ¬±¬ı˛œ¬ı˛ õ∂àÔÀ26√√ ‘√˙…º

ø‰¬S Ú— 5.13 – ¸œ ’…±øÚÀ˜±ÀÚ¬ı˛ ·±À˘È¬ ¬ı¬ı˛±¬ı¬ı˛ õ∂àÔÀ26√À√¬ı˛ ø‰¬S › Œ√˝√√QÀfl¡¬ı˛ ¬ıøÒ«Ó¬ ‘√˙…º
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ø‰¬S Ú— 5.17 – ¸œ-’…±øÚÀ˜±ÀÚ¬ı˛ Ê√œ¬ıÚ ‰¬√flË¡º
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¤fl¬fl¬ 6 q ‰¬…±õI◊± fl‘¬ø˜ ¬ı± õ≠±øÈ¬À˝˘ø˜ÚøÔ¸
(Platyhelminthes)

·Í¬Ú

6.1 √õ∂d¬±¬ıÚ±
6.2 Î¬◊ÀV˙…
6.3 ‰¬…±õI◊± fl‘¬ø˜¬ı˛ Œ|Ìœø¬ıÚ…±¸

6.4.1 √õ∂Ó¬œfl¬ √õ∂±Ìœ 1 – õ≠…±ÀÚ±ø¬ı˛˚˛±
6.4.2 √õ∂Ó¬œfl¬ √õ∂±Ìœ 2 – ˚fl‘¬» fl‘¬ø˜
6.4.3 √õ∂Ó¬œfl¬ √õ∂±Ìœ 3 – øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜
6.4.4 fl¬¬À˚˛fl¬ √õ∂fl¬±¬ı˛ ‰¬…±õI◊± fl‘¬ø¯∏ ¸•ÛÀfl«¬ ¬Ûø¬ı˛ø‰¬øÓ¬
6.4.5 øÙ¬Ó¬±fl‘¬ø˜ ¸•ÛÀfl«¬ fl¬À˚˛fl¬øÈ¬ Ó¬Ô…
6.5.1 ¸±¬ı˛±—˙ - 1

6.5.2 ¸±¬ı˛±—˙ - 2

6.5.3 ¸±¬ı˛±—˙ - 3

6.6.1 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ - 1

6.6.2 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ - 2

6.6.3 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ - 3

6.7.1 Î¬◊M¬ı˛˜±˘± - 1
6.7.2 Î¬◊M¬ı˛˜±˘± - 2
6.7.3 Î¬◊M¬ı˛˜±˘± - 3

6.1 √õ∂d¬±¬ıÚ±

√õ∂±Ìœ Ê·ÀÓ¬¬ı˛ ’ôL√˝œÚ ∆¬ıø‰¬ÀS…¬ı˛ ˜ÀÒ… fl‘¬ø˜Ê±Ó¬œ˚˛ √õ∂±Ìœ¬ı˛± ¤fl¬øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« Œfl¬ÃÓ≈¬˝À˘±Vœ¬Ûfl¬ Œ·±á¬œº
¸—‡…± ’Ú≈¬Û±ÀÓ¬ ¸øKÒ¬Û √õ∂±ÌœÀ¬ı˛ ¬Û¬ı˛ ¤¬ı˛±˝◊ ¸À¬ı«±2‰¬ àÔ±Ú±øÒfl¬±¬ı˛œº ˜±Ú≈¯∏ › ˜±Ú≈À¯∏¬ı˛ Î¬◊¬ÛÀˆ¬±·…
Êœ¬ıfl≈¬À˘¬ı˛ é¬øÓ¬fl¬±¬ı˛œ › Œ¬ı˛±·¸‘ø©Üfl¬±¬ı˛œ √õ∂±ÌœÀ¬ı˛ Ó¬±ø˘fl¬±˚˛ ¤À¬ı˛ àÔ±Ú ˝À˘› ¤À¬ı˛ ’ÀÚÀfl¬ Î¬◊¬Ûfl¬±¬ı˛›
fl¬À¬ı˛º Œ˝±¬ı˚˛¬ı › ’±fl‘¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛ ¸˜¢∂ fl‘¬ø˜fl”¬˘Àfl¬ ”íøÈ¬ √õ∂±Ôø˜fl¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛-‰¬…±õI◊±
fl‘¬ø˜ › ¸”Ó¬±fl‘¬ø˜º ‰¬…±õI◊± fl‘¬ø˜¬ı˛ Œ˝ ¬Û±Ó¬±¬ı˛ Ù¬˘Àfl¬¬ı˛ ˜Ó¬ ’Ô¬ı± øÙ¬Ó¬±¬ı˛ ˜Ó¬º ¤À¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ Œ|Ìœ¬ı˛
√õ∂±Ìœ¬ı˛± ¶§±ÒœÚÊœ¬ıœ ¬ı±øfl¬¬ı˛± ¬Û¬ı˛Êœ¬ıœ › ¬Û¬ı˛±|˚˛œº ¬Û¬ı˛Êœ¬ıœ ˝›˚˛±˚˛ ¤À¬ı˛ Œ˝·Í¬ÀÚ › ˙±¬ı˛œ¬ı˛¬ı‘ÀM ˚ÀÔ©Ü
› ’øˆ¬À˚±ÊÚ ˝À˚˛ÀÂ√º
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¸≈Ó¬±fl‘¬ø˜¬ı˛± Œ‡ÀÓ¬ Œ·±˘ › ˘•§±º ¤À¬ı˛ ∆ø˝fl¬ ·Í¬Ú ‰¬…±õI◊± fl‘¬ø˜À¬ı˛ Œ‰¬À˚˛ ’±¬ı˛› ¤fl¬È≈¬ Î¬◊ißÓ¬º ¤˝◊
√õ∂±Ìœ Œ·±á¬œ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ Œ‰¬À˚˛ Î¬◊ißÓ¬ ’±¬ı±¬ı˛ ’e·≈¬ı˛œ˜±˘ √õ∂±ÌœÀ¬ı˛ Œ‰¬À˚˛ ’Ú≈ißÓ¬º ’Ô«±»
√õ∂±ÌœÊ·ÀÓ¬ ¤À¬ı˛ àÔ±Ú øÚÎ¬±ø¬ı˛˚˛± › ’e·≈¬ı˛œ˜±˘ ¬Û¬ı« ≈øÈ¬¬ı˛ ˜±ÀÁ¬º ¤À¬ı˛ Œ˝ ø¬Z¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜º

¤À¬ı˛ Œ¬˝ øÓ¬ÚøÈ¬ w≈¬Ìœ˚˛-Œfl¬±¯∏d¬¬ı˛ øÀ˚˛ ·øÍ¬Ó¬º Ó¬±˝◊ ¤À¬ı˛ ø¬∏CÀõ≠±¬ıv±øàÈ¬fl¬ ¬ı±˝◊˘…±È¬±ø¬ı˛˚˛± ¬ıÀ˘º w≈¬Ìœ˚˛
Œfl¬±¯∏d¬¬ı˛ øÓ¬ÚøÈ¬ ˝í˘ ¤À"±Î¬±˜«, Œ˜À¸±Î¬±˜« › ¤À`¬±fl¡±˜«º Î¬◊ißÓ¬ √õ∂±ÌœÀ¬ı˛ Œé¬ÀS Œ˜À¸±Î¬±˜« ≈ˆ¬±À· ˆ¬±·
˝À˚˛ ˜±ÀÁ¬ ¤fl¬øÈ¬ ·˝3À¬ı˛¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊√õ∂fl¬¬±¬ı˛ Œ˝·˝3¬ı˛Àfl¬ ¬ıÀ˘ ø¸À˘±˜ [Coelom)º ‰¬…±õI◊± fl‘¬ø˜À¬ı˛
¤¬ı˛fl¬˜ Œfl¬±Ú ø¸À˘±˜ ŒÚ˝◊º ˙≈Ò≈ Ó¬±˝◊ Ú˚˛, ¤À¬ı˛ ¸—¬ı˝ÚÓ¬La › ¸≈øÚø«©Ü ù´¸ÚÓ¬La ŒÚ˝◊º ’ÀÚÀfl¬¬ı˛ ‡±…Ú±˘œ
Ô±fl¬À˘› Ó¬± øÚÎ¬±ø¬ı˛˚˛±À¬ı˛ ˜Ó¬º ’Ô«±» ˙≈Ò≈˜±S ˜≈‡øÂ√^ ’±ÀÂ√ ¬Û±˚˛≈ ŒÚ˝◊º ¤À¬ı˛ ¶ß±˚˛≈Ó¬La ¸≈·øÍ¬Ó¬ ˝À˚˛ÀÂ√
øfl¬ôL≈√ Ó¬± øÚÎ¬±ø¬ı˛˚˛± √õ∂±ÌœÀ¬ı˛ Œ‰¬À˚˛ ¤fl¬È≈¬ Î¬◊ißÓ¬ › øÚø«©Ü ¬ı˛7¬¬¬≈ › ¢∂øKÔ ¸‘ø©ÜÀÓ¬ ¸œ˜±¬ıXº

6.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ fl‘¬ø˜À¬ı˛ ¸•ÛÀfl«¬ ø¬ı˙ ¬Ûø¬ı˛ø‰¬øÓ¬ › :±Ú ’Ê«Ú fl¬¬ı˛À¬ıÚ ¤¬ı— Ó¬Ô…
¸˝À˚±À· øÚÀ‰¬¬ı˛ ø¬ı¯∏˚˛·≈ø˘ ¬ı≈øÁ¬À˚˛ øÀÓ¬ ¬Û±¬ı˛À¬ıÚ –

l ¤À¬ı˛ Œ˝·Í¬Ú
l Œ|Ìœø¬ıÚ…±¸ › √õ∂±ÌœÕ¬ıø‰¬S…
l Êœ¬ıÚ‰¬flË¡
l Û¬ı˛Êœ¬ıœÓ¬±ÊøÚÓ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú
l é¬øÓ¬fl¬±¬ı˛fl¬ fl¬À˚˛fl¬√õ∂fl¬±¬ı˛ fl‘¬ø˜

6.3 ‰¬…±õI◊± fl‘¬ø˜¬ı˛ Œ|Ìœø¬ıÚ…±¸ [Classification of Platyhelminthes)

¬Û¬ı« - √õ≠±øÈ¬À˝˘ø˜ÚøÔ¸ƒ [Platyhelminthes) ¬ı± ‰¬…±õI◊±fl‘¬ø˜
∆¬ıø˙©Ü… [Characteristics) – õ≠±øÈ¬À˝˘ø˜ÚøÔ¸ƒ ¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ √õ∂Ò±Ú √õ∂Ò±Ú ∆¬ıø˙©Ü…·≈ø˘ ˝í˘

1. Œ√˝√√ ¬Û‘á¬-’efl¬œ˚˛À˙ ¬ı¬ı˛±¬ı¬ı˛ ‰¬…±õI◊±, ˘•§±ÀÈ¬ › ø¬Z¬Û±˙«œ˚˛ √õ∂øÓ¬¸˜º ŒÀ˝¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ Ô±Àfl¬
˜d¬fl¬º

2. Œ˝±¬ı¬ı˛Ìœ Ú¬ı˛˜, Œ˙±¯∏Úé¬˜º ¶§±ÒœÚÊœ¬ıœ¬ı˛ Œé¬ÀS ø¸ø˘˚˛±˚≈q¡º
3. Œ˝ øSw≈¬Ìœ˚˛d¬¬ı˛ ø¬ıø˙©Ü, ’Ô«±» ¤À"±, Œ˜À¸± ¤¬ı— ¤À`¬±Î«¬±˜ ’±ÀÂ√º Œfl¬±Ú Œ˝·˝3¬ı˛ ŒÚ˝◊º Œfl¬±Ú

√õ∂fl¬±¬ı˛ ø¸À˘±˜ ŒÚ˝◊º
4. Œ˝√√ √õ∂fl‘¬Ó¬ ‡G¬fl¬˚≈q¡ Ú˚˛º øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œé¬ÀS ¬ı±ø˝…fl¬ ‡G¬fl¬˚≈q¡º
5. Œ¬ÛÃø©Üfl¬Ú±˘œ øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ Ú…±˚˛ ’¸•Û”Ì«, ’Ô¬ı± ¤Àfl¡¬ı±À¬ı˛˝◊ Ô±Àfl¬ Ú±º
6. øÚø«©Ü ¸—¬ı˝ÚÓ¬La, ¬Û±˚˛≈øÂ√^ ¬ı± ù´¸ÚÓ¬La Ú±˝◊º
7. Œ¬ı˛‰¬ÚÓ¬La Œ√õ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛± øÚÀ˚˛ ·øÍ¬Ó¬º ¤ÀÓ¬ ø¬ıÀ˙¯∏Ò¬ı˛ÀÚ¬ı˛ ŒÙv¬˜À¸˘ ¬ı± ø˙‡±Àfl¬±¯∏ Ô±Àfl¬º
8. ¶ß±˚˛≈Ó¬La ·øÍ¬Ó¬ ˝À˚˛ÀÂ√ ¤¬ı— ˜˝◊À˚˛¬ı˛ Ú…±˚˛ Ò±À¬Û Ò±À¬Û ø¬ıÚ…d¬º
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9. ¤À¬ı˛ Œ˚ÃÚ ¤¬ı— ’À˚ÃÚ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ √õ∂ÊÚÚ ˝˚˛º
10. ≈-‰¬±¬ı˛øÈ¬ ¬ı±À ¸fl¬À˘˝◊ Î¬◊ˆ¬ø˘e· ¬ı± ˝±˜«±À√ÙË¬±Î¬±˝◊È¬º
11. ¤À¬ı˛ øÎ•§¬fl¬ Œ˚Ãø·fl¬√õ∂fl‘¬øÓ¬¬ı˛ Œ‡±˘fl¬˚≈q¡º
12. ¤¬ı˛±˝◊ √õ∂Ô˜ ’e· › Ó¬La ø¬ıø˙©Ü √õ∂Ô˜ d¬À¬ı˛¬ı˛ ¬ı˝≈Àfl¬±¯∏œ √õ∂±Ìœº
13. ¤¬ı˛± ’øÒfl¬±—˙˝◊ ¬ıø˝– ¬ı± ’ôL√–¬Û¬ı˛Êœ¬ıœº

Œ|Ìœø¬ıÚ…±¸ [Classification)

õ≠±øÈ¬À˝˘ø˜ÚøÔ¸ƒ ¬Û¬ı«Àfl¬ øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ˆ¬±· fl¬¬ı˛± ˝˚˛º ˚Ô±-È¬±¬ı˛À¬ı~…±ø¬ı˛˚˛±, ˜ÀÚ±ÀÚøÚ˚˛±, ø¬∏C˜±ÀÈ¬±Î¬±
› Œ¸àÈ¬øÎ¬˚˛±º

Œ|Ìœ 1. È¬±¬ı˛À¬ı~…±ø¬ı˛˚˛± [Turbellaria)

1. ¤¬ı˛± ’øÒfl¬±—˙˝◊ ¶§±ÒœÚÊœ¬ıœ, Œfl¬Î¬◊ Œfl¬Î¬◊ ’ôL√– ¬ı± ¬ıø˝– ø˜ÀÔ±Êœ¬ıœ, ’±¬ı±¬ı˛ Œfl¬Î¬◊ ¬Û¬ı˛Êœ¬ıœº
2. Œ√˝ ‡G¬fl¬˚≈q¡ Ú˚˛, Œfl¬±Ú Œ‰¬±¯∏fl¬ ŒÚ˝◊º
3. ¬ıø˝¬ı˛±¬ı¬ı˛Ì ¬ı˛?fl¬˚≈q¡ › ø¸ø˘˚˛± ¸˜øi§Ó¬º
4. ’…±ø¸˘± ¬ıÀ·«¬ı˛ √õ∂±Ìœ¬ı˛± Â√±Î¬ˇ± ¸fl¬À˘¬ı˛˝◊ ’La ’±ÀÂ√º
5. ˜≈‡øÂ^ ’efl¬ÀÀ˙ ’¬ıøàÔÓ¬º

¤˝◊  Œ|Ìœ¬ı˛ ’øÒÀÚ ¬Û“±‰¬øÈ¬ ¬ı·« ’±ÀÂ√º
¬ı·« 1. ’…±ø¸˘± [Acoela)

Î¬◊±˝¬ı˛Ì- fl¬Úˆ¬˘≈¬…È¬±, ¸±¬ı˛·±ø¸ƒ¸ √õ∂ˆ‘¬øÓ¬º
¬ı·« 2. ¬ı˛…±¬ıÀÎ¬±ø¸˘± [Rhabdocoela)

Î¬◊±˝¬ı˛Ì - fl¬…±ÀÈ¬Ú≈…˘±, ŒÈ¬˜ÀÚ±À¸Ù¬±˘± √õ∂ˆ‘¬øÓ¬º
¬ı· «3. ¬∏C±˝◊flv¬±øÎ¬Î¬± [Tricladida)

Î¬◊±˝¬ı˛Ì- õ≠…±ÀÚø¬ı˛˚˛±, Î≈¬À·ø¸˚˛±, ¬ı±˝◊ø¬Ûø˘˚˛±˜, ¤À"±õ≠…±Ú± √õ∂ˆ‘¬øÓ¬º
¬ı·« 4. ¤ø~ø¸˘± (Alloecoela)

Î¬◊±˝¬ı˛Ì- ˝±˝◊ÀE±ø˘˜…±', ˝Ùƒ¬¸ÀÈ¬±øÚ˚˛± √õ∂ˆ‘¬øÓ¬º
¬ı·« 5. ¬ Ûø˘flv¬±øÎ¬Î¬± [Polycladida)

Î¬◊±˝¬ı˛Ì- ŒÚ±ÀÈ¬±õ≠…±Ú±, Ô±˝◊¸±ÀÚ±Ê≈Ú √õ∂ˆ‘¬øÓ¬º

Œ|Ìœ 11. ø¬∏C˜±ÀÈ¬±Î¬± [Trematoda)

1. ¤¬ı˛± ¬ıø˝–’Ô¬ı± ’ôL√– ¬Û¬ı˛Êœ¬ıœº Œ˝øÈ¬ ¬Û±Ó¬±¬ı˛ Ú…±˚˛ Î¬◊¬Û¬ı˛-øÚÀ‰¬ ‰¬…±õI◊±, ø¬Z¬Û±ù´«œ˚˛ √õ∂øÓ¬¸˜º Œfl¬±Ú
‡G¬fl¬ ŒÚ˝◊º 0.5 ø˜ø˜ ŒÔÀfl¬ 2.4 Œ¸øKÈ¬ø˜È¬±¬ı˛ ¬Û˚«ôL√ ˘•§± Œ˝º

2. ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ Œ‰¬±¯∏fl¬ ¬ı± ¸±fl¬±¬ı˛ Ô±Àfl¬º ¸±˜ÀÚ ˜≈À‡¬ı˛ ‰¬±¬ı˛øÀfl¬¬ı˛ Œ‰¬±¯∏fl¬øÈ¬Àfl¬ ¬ıÀ˘ ›¬ı˛±˘ ¸±fl¬±¬ı˛º
¬Û(±» √õ∂±ÀôL√ ’Ô¬ı± ’efl¬ ˜Ò…ÀÀ˙ ’¬ıøàÔÓ¬ Œ‰¬±¯∏fl¬Àfl¬ ¬ıÀ˘ ’…±ø¸È¬±¬ı≈…˘±˜ ¬ı± ’efl¬œ˚˛ Œ‰¬±¯∏fl¬º

3. Œ‰¬±¯∏Àfl¬¬ı˛ ˜ÀÒ…¬ı˛ ·˝3¬ı˛Àfl¬ ¬ıÀ˘ ø¬∏C˜± [trema)º Œ¸fl¬±¬ı˛ÀÌ ¤˝◊ √õ∂±Ìœ Œ·±á¬œÀfl¬ ¬ıÀ˘ ø¬∏C˜±ÀÈ¬±Î¬±º
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4. Œ˝±¬ı¬ı˛Ì Ú¬ı˛˜, øfl¬Î¬◊øÈ¬fl¬˘ƒ ø¬ı˝œÚ › ø¸ø˘˚˛±ø¬ı˝œÚº
5. ≈-¤fl¬øÈ¬ Â√±Î¬ˇ± ¸fl¬À˘˝◊ Î¬◊ˆ¬ø˘e·º

¤À¬ı˛ øÓ¬ÚøÈ¬ ¬ıÀ·« ˆ¬±· fl¬¬ı˛± ˝˚˛º

¬ı·« 1. ˜ÀÚ±øÊøÚ˚˛± [Monogenea)

1. ¤¬ı˛± ¬ıø˝–¬Û¬ı˛Êœ¬ıœº ¸±Ò±¬ı˛ÌÓ¬– ˜±ÀÂ√¬ı˛ Ù≈¬˘fl¬± ’Ô¬ı± ·±À˚˛ Œ˘À· Ô±Àfl¬º
2. ¤À¬ı˛ ›¬ı˛±˘ ¸±fl¬±¬ı˛ ¬ı± ˜≈‡À‰¬±¯∏fl¬ ŒÚ˝◊º ’±fl¬À˘› Ó¬± ‡≈¬ı˝◊ é¬œÌº
3. ŒÀ˝¬ı˛ ¬Û(±»√õ∂±ÀôL√ Œ¬ı˙ ¬ıÎ¬ˇ ‰¬±fl¬øÓ¬¬ı˛ ˜Ó¬ ’=˘ Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ ˝…±õI◊¬ı˛º ¤˝◊ ’=À˘ ¬Û¬ı˛¬Û¬ı˛

Â√˚˛øÈ¬ ¬ı± Ó¬ÀÓ¬±øÒfl¬ ¸±fl¬±¬ı˛ ¬ı± Œ‰¬±¯∏fl¬ Ô±Àfl¬º ˜±ÀÁ¬¬ı˛ Œ‰¬±¯∏Àfl¬¬ı˛ ·±À˚˛ Ô±Àfl¬  ¤fl¬ÀÊ±Î¬ˇ± ˝≈fl¬º
4. ¤À¬ı˛ Êœ¬ıÚ‰¬flË¡ ̧ ¬ı˛˘º Œfl¬±Ú ̃ Ò…¬ıM«œ Œ¬Û±¯∏fl¬√õ∂±Ìœ ŒÚ˝◊º Î¬◊±˝¬ı˛Ì- Î¬±"±˝◊À˘±·±˝◊¬ı˛±¸, ̃ ÀÚ±fl¬È¬±˝◊˘

√õ∂ˆ‘¬øÓ¬º

¬ı·« 2. ’…±¸ø¬ÛÀÎ¬±¬ıøÔË˚˛± (Aspidobothria)

1. ›¬ı˛±˘ ¸±fl¬±¬ı˛ Ô±Àfl¬ Ú±º ’efl¬œ˚˛ Œ‰¬±¯∏fl¬ ¬ı± ’…±ø¸È¬±¬ı≈…˘±˜ Œ¬ı˙ ¬ıÎ¬ˇ ¤¬ı— fl¬À˚˛fl¬øÈ  ‡G¬Àfl¬ ø¬ıˆ¬q¡º
2. ˝≈fl¬ Ô±Àfl¬ Ú±º
3. ·˘ø¬ı˘ Î¬◊ißÓ¬, Êœ¬ıÚ‰¬flË¡ ¸¬ı˛˘, Œfl¬±Ú Œ·ÃÌ Œ¬Û±¯∏fl¬ Ô±Àfl¬ Ú±, √õ∂Ó¬…é¬ ¬¬ı‘øX ˝˚˛º
4. ¤¬ı˛± Ê˘Ê ˙±˜≈fl¬, ˜±Â√ › fl¬2ÂÀ¬Û¬ı˛ ¬Û¬ı˛Êœ¬ıœº Î¬◊±˝¬ı˛Ì-’…±¸ø¬ÛÀÎ¬±·…±àÈ¬±¬ı˛, àÈ¬±˝◊À˘±àÈ¬±˝◊˘

√õ∂ˆ‘¬øÓ¬º

¬ı·« 3.  Î¬±˝◊ÀÊøÚ˚˛± (Digenea)

1. ¤¬ı˛± ’ôL√–¬Û¬ı˛Êœ¬ıœº ≈øÈ¬ ¸±fl¬±¬ı˛ ¬ı± Œ‰¬±¯∏fl¬ Ô±Àfl¬, Œfl¬±Ú ˝≈fl¬ Ô±Àfl¬ Ú±º
2. ŒÀ˝¬ı˛ ¬Û(±»√õ∂±ÀôL√ ¤fl¬øÈ¬ Œ¬ı˛‰¬Ú øÂ^ ¤¬ı— ’…±ø¸È¬±¬ı≈˘±˜ ¤¬ı˛ ¸±˜ÀÚ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ÊÚÚøÂ√^

Ô±Àfl¬º ¤À¬ı˛ ˆ¬…±Ê±˝◊Ú± Ô±Àfl¬ Ú±º
3. ˝◊Î¬◊ÀÈ¬¬ı˛±¸ ˘•§± ¤¬ı— ¤øÈ¬ ’ÀÚfl¬ ¬Ûø¬ı˛˜±Ú øÎ¬•§Àfl¬ ¬Û”Ì« Ô±Àfl¬º
4. Êœ¬ıÚ‰¬flË¡ ÊøÈ¬˘ ¤¬ı— ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬ Ô±Àfl¬º √õ∂Ô˜ Œ·ÃÌ Œ¬Û±¯∏fl¬ ’¬ı˙…˝◊ ¤fl¬øÈ¬

˙±˜≈fl¬ Ê±Ó¬œ˚˛ ¬¬√õ∂±Ìœº Œ·ÃÌ Œ¬Û±¯∏fl¬À¬ı˛ ŒÀ˝ ’À˚ÃÚ √õ∂øflË¡˚˛±˚˛ ’øÒfl¬ ¸—‡…fl¬ ¬˘±ˆ«¬± ¸‘ø©Ü ˝˚˛º
Î¬◊±˝¬ı˛Ì- ø˘ˆ¬±¬ı˛ Ùv≈¬fl¬, ø¸ÀàÈ¬±À¸±˜± Œflv¬±ÀÚ±¬ı˛øfl¬¸ √õ∂ˆ‘¬øÓ¬º

Œ|Ìœ III. Œ¸àÈ¬˚˛øÎ¬˚˛± [Cestoidea)

1. Œ˝øÈ¬ øÙ¬Ó¬±¬ı˛ Ú…±˚˛ Œ‡ÀÓ¬, 1 ø˜ø˜ ŒÔÀfl¬ 30 ø˜ ¬Û˚«ôL√ ˘•§± ¤¬ı— ¤fl¬±øÒfl¬ Œ˝‡G¬fl¬ øÀ˚˛ ∆Ó¬ø¬ı˛º
2. Œ˝øÈ¬ ‡G¬ ‡G¬ øÀ˚˛ ∆Ó¬ø¬ı˛ ¬ıÀ˘ ¤Àfl¬ ¬ıÀ˘ àÈò¬ø¬ı˘± [Strobilla)º ’ÀÚfl¬·≈ø˘ Œ˝‡G¬fl¬ Ô±fl¬À˘¬

Ó¬±Àfl¬ ¬ıÀ˘ ¬Ûø˘ÀÊ±˝◊fl¬ (ployzoic) ¤¬ı— Œfl¬±Ú ‡G¬fl¬  Ú± Ô±fl¬À˘ Ó¬±À¬ı˛ ¬ıÀ˘ ˜ÀÚ±Ê±˝◊fl¬
[monozoic)º √õ∂øÓ¬øÈ¬ Œ˝‡G¬fl¬Àfl¬ ¬ıÀ˘ Œ√õ∂±¢≠øÈ¬Î¬º

3. √õ∂øÓ¬ Œ√õ∂±¢≠øÈ¬ÀÎ¬ ¬Û≈— › ¶aœ Î¬◊ˆ¬˚˛ ÊÚÚ’e· Ô±Àfl¬º
4. ¤¬ı˛± ¸fl¬À˘˝◊ Œ˜¬ı˛≈G¬œ √õ∂±Ìœ¬ı˛ ‡±…Ú±˘œÀÓ¬ › Ó¬»¸—˘¢ü Ù“¬±fl¬±àÔ±ÀÚ Ô±Àfl¬º
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5. ¤À¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ˜d¬fl¬, ˜d¬Àfl¬ Œ‰¬±¯∏fl¬ › ’efl≈¬˙ Ô±Àfl¬º ¤·≈ø˘ øÀ˚˛ ‡±…Ú±˘œ¬ı˛ √õ∂±fl¬±À¬ı˛
’±È¬Àfl¬ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º

6. ¤À¬ı˛ ‡±…Ú±˘œ › ˜≈‡øÂ√^ ŒÚ˝◊º Œ˝·±S øÀ˚˛ ‡±… Œ˙±ø¯∏Ó¬ ˝˚˛º
7. Êœ¬ıÚ‰¬flË¡ ÊøÈ¬˘º ¸±Ò±¬ı˛ÌÓ¬– ≈øÈ¬ Œ¬Û±¯∏fl¬ √õ∂±Ìœ¬ı˛ √õ∂À˚˛±ÊÚº Î¬◊±˝¬ı˛Ì - øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜,

¤fl¬±˝◊ÀÚ±fl¬!¬±¸, ¬ı±øÈ«¬À˚˛˘± √õ∂ˆ‘¬øÓ¬º

6.4.1.0 √õ∂Ó¬œfl¬ √õ∂±Ìœ 1 – õ≠…±ÀÚø¬ı˛˚˛± [Type specimen : Planaria gonocephala)

∆¬ı:±øÚfl¬ Ú±˜ - Bipalium kewense

Œ|Ìœ- È¬±¬ı˛À¬ı~…±ø¬ı˛˚˛±; ¬ı·«-¬∏C±˝◊flv¬±øÎ¬Î¬±; ·Ì - õ≠…±ÀÚø¬ı˛˚˛±, Î≈¬À·ø¸˚˛± › ¬ı±˝◊¬Û…±ø˘˚˛±˜

6.4.1.1 ¸±Ò±¬ı˛Ì ¬Ûø¬ı˛ø‰¬øÓ¬ (General Introduction)

È¬±¬ı˛À¬ı~±ø¬ı˛˚˛± Œ|Ìœˆ≈¬q¡ ¸fl¬˘ ‰¬…±õI◊±fl‘¬ø˜˝◊ ¶§±ÒœÚÊœ¬ıœ, ’¬ı˙… ¸±˜±Ú… øfl¬Â√≈ Â√±Î¬ˇ±º ¤À¬ı˛ Œ˝·Í¬Ú
‰¬…±õI◊±fl‘¬ø˜¬ı˛ ’±˙« ·Í¬ÀÚ¬ı˛ ’Ú≈¬ı˛≈¬Ûº õ≠…±ÀÚø¬ı˛˚˛± ¬ı˘ÀÓ¬ fl¬À˚˛fl¬øÈ¬ ·ÀÌ¬ı˛ √õ∂±ÌœÀ¬ı˛ ¸±Ò±¬ı˛Ì  Ú±˜ ø˝¸±À¬ı
¬ı≈Á¬±ÀÚ±› ˝À˚˛ Ô±Àfl¬º

6.4.1.2 ¶§ˆ¬±¬ı › ¬ı¸øÓ¬ (Habit and habitat)

õ≠…±ÀÚø¬ı˛˚˛± ¸±Ò±¬ı˛Ì ø˜ø©ÜÊÀ˘¬ı˛ ¬Û≈fl≈¬À¬ı˛, Ê˘±˙À˚˛, ÒœÀ¬ı˛ √õ∂¬ı±ø˝Ó¬ Úœ Ú±˘±˚˛ Ô±Àfl¬º ˜±øÈ¬ÀÓ¬, ¬Û±Ó¬±¬ı˛
øÚÀ‰¬, ¬Û±ÔÀ¬ı˛¬ı˛ Ó¬˘±˚˛ Ô±Àfl¬ › ˝±˜±·≈øÎ¬ˇ øÀ˚˛ ‰¬À˘º ¤fl¬ È≈¬fl¬À¬ı˛± ˜±—¸ ÊÀ˘ ŒÙ¬À˘ ¬ı˛±‡À˘˝◊ ’ÀÚfl¬ ¸—‡…fl¬
õ≠…±ÀÚø¬ı˛˚˛± ¤˝◊ ˜±—¸ È¬≈¬fl¬À¬ı˛±Àfl¬ ø‚À¬ı˛ ŒÙ¬À˘º ’ÀÚfl¬ õ≠…±ÀÚø¬ı˛˚˛± Î¬±e·±˚˛ Ô±Àfl¬º ¬ı±·±ÀÚ› ø¬ıøˆ¬iß √õ∂Ê±øÓ¬¬ı˛
õ≠…±ÀÚø¬ı˛˚˛± Ô±Àfl¬º

6.4.1.3 ¬ıø˝¬ı˛±fl‘¬øÓ¬ [External features)

õ≠…±ÀÚø¬ı˛˚˛±¬ı˛± Œ‡ÀÓ¬ ˘•§±ÀÈ¬, ¬Û±Ó¬±¬ı˛ ˜Ó¬ ‰¬…±õI◊±, øÚÀ¬ı˛È¬ › ø¬Z¬Û±˙«œ˚˛ ¸≈¯∏˜º ¤¬ı˛± 2 ø˜ø˜ ŒÔÀfl¬ 60

Œ¸ø˜ ¬Û˚«ôL√ ˘•§± ˝ÀÓ¬ ¬Û±À¬ı˛º ¬ı±˝◊¬Û…±ø˘˚˛±˜ øfl¬Î¬◊À˚˛Úø¸ [Bipalium kewense) Ú±˜fl¬ àÔ˘ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛±
√õ∂± ˛̊ 25 Œ¸ø˜ ¬Û˚«ôL√ ˘•§± ˝˚˛º ’ÀÚfl¬ õ≠…±ÀÚø¬ı˛˚˛± ¤Ó¬ ŒÂ√±È¬ ˝˚˛ Œ˚ ’Ú≈¬ıœé¬Ì ˚ÀLa Œ‡À˘ Ó¬À¬ı˝◊ ˆ¬±˘ˆ¬±À¬ı
Œ‡± ˚±˚˛º

õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ Œ˝ Ú±Ú±¬ıÀÌ« ø‰¬øSÓ¬ Ô±Àfl¬º àÔ˘ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ŒÀ˝ ¸±±, ˝˘≈ › fl¬˜˘± ¬ı˛À„¬ı˛ ŒÎ¬±¬ı˛±
±· Ô±Àfl¬º ’ÀÚÀfl¬ ˙≈Ò≈ ¸±± ¬ıÀÌ«¬ı˛ ˝˚˛º ¤˝◊ ¬ıÌ« ¤À¬ı˛ QÀfl¬¬ı˛ ¤ø¬ÛÎ¬±¬ı˛ø˜À¸ ’¬ıøàÔÓ¬ øfl¬Â√≈ ¬ı˛?Àfl¬¬ı˛ ÊÚ…˝◊
˝À˚˛ Ô±Àfl¬º

¤À¬ı˛ ‰¬…±õI◊± ŒÀ˝¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øfl¬øÈ¬ ˝˘ ¬Û‘á¬À˙ ¤¬ı— øÚÀ‰¬¬ı˛ øfl¬øÈ¬ ˝˘ ’efl¬À˙º ¬Û‘á¬À˙øÈ¬ ‚Ú
¬ıÌ« ˚≈q¡ ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬ıÀÌ«¬ı˛ ¸Àe· ø˜ø˘À˚˛ ¸‘©Üº ’¬Û¬ı˛¬ÛÀé¬ ’efl¬ÀÀ˙¬ı˛ ¬ıÌ« ˝±˘fl¬±º ¸±˜ÀÚ¬ı˛ øfl¬øÈ¬
‰¬›Î¬ˇ±, Œˆ“¬±Ó¬±, ˜±ÀÁ¬ Œfl¬±Ìƒ ˚≈q¡ › øSÀfl¬±Ú±fl¬±¬ı˛º ¤øÈ¬ ˜d¬fl¡º ˜d¬Àfl¬¬ı˛ ¬Û‘á¬ÀÀ˙ ¤fl¬ÀÊ±Î¬ˇ± ‰¬é≈¬ ’±ÀÂ√º
˜d¬Àfl¬ øfl¬Â√≈ :±ÀÚøf˚˛› Ô±Àfl¬º ˜d¬Àfl¬¬ı˛ ≈Ò±À¬ı˛ ’¬ıøàÔÓ¬ ≈øÈ¬ fl¬±ÀÚ¬ı˛ ˜Ó¬ ¬ıø˝–¬ı‘øXÀfl¬ ’ø¬ı˛fl¬˘ƒ [auricles)
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¬ıÀ˘, ˚±¬ı˛ ’Ô« ˝˘ fl¬±Úº ˜d¬Àfl¬¬ı˛ ¬ÛÀ¬ı˛¬ı˛ ¤fl¬È≈¬ ‡“±ÀÊ¬ı˛ ˜Ó¬ ’—˙Àfl¬ ¬ıÀ˘ ‚±Î¬ˇº ¤¬ı˛ ¬ÛÀ¬ı˛¬ı˛ Œ˝±—˙øÈ¬ flË¡À˜
¸¬ı˛≈ ̋ À˚˛ ø¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ Â√≈‰¬À˘± Œ˘Ê √õ∂±ÀôL√ Œ˙¯∏ ̋ ˚˛º ’efl¬À˙øÈ¬ ’¸—‡… ¢∂øKÔ ̧ ˜ø¬i§Ó¬º ¤˝◊ ¢∂øKÔ¬ı˛ øÚ–¸¬ı˛Ì
√õ∂±ÌœøÈ¬Àfl¬ ˜±øÈ¬¬ı˛ ¸±ÀÔ Œ˘À· Ô±fl¬ÀÓ¬ ¤¬ı— ˝Î¬ˇøfl¬À˚˛ ‰¬˘±˚˛ ¸±˝±˚… fl¬À¬ı˛º ¤Â√±Î¬ˇ± ’efl¬Ó¬À˘ ’¸—‡… ø¸ø˘˚˛±
Ô±Àfl¬ Œ˚·≈ø˘¬ı˛ ¸=±˘Ú √õ∂±ÌœøÈ¬¬ı˛ ·˜ÀÚ ¸±˝±˚… fl¬À¬ı˛º

˜≈‡øÂ√^øÈ¬ ’¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ŒÀ˝¬ı˛ ˜±Á¬±˜±øÁ¬ ’efl¬¬Û‘Àá¬ ’¬ıøàÔÓ¬º ˜≈‡øÂ√^øÈ¬ øˆ¬Ó¬À¬ı˛ ø¸ø˘G¬±À¬ı˛¬ı˛ Ú…±˚˛
·˘ø¬ı˘ ’—À˙ ˜≈q¡ ˝˚˛º ·˘ø¬ı˘øÈ¬ ˜≈‡øÂ√^ øÀ˚˛ ¬ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ Œ√õ∂±À¬ı±ø¸À¸¬ı˛ Ú…±˚˛ Œ¬ıø¬ı˛À˚˛ ’±À¸
[ø‰¬S 6.1.1]º

ø‰¬S Ú— 6.1.1 & 6.1.2 : A-C õ≠…±ÀÚø¬ı˛˚˛±º A-¬Û‘á¬ ‘˙…, B-¬Û±ù´« ‘˙…, C-’efl¬ ‘˙…, D-¬ı±˝◊À¬Ûø˘˚˛±˜º

≈̃‡øÂ√À^¬ı̨ ¸±˜±Ú… ø¬ÛÂÀÚ ’efl¬ ¬Û‘Àá¬ ÊÚÚøÂ√̂  Ô±Àfl¬º Œfl¬¬ı˘˜±S ¬Ûø¬ı̨ÌÓ¬ √õ∂±ÌœÀÓ¬ ◊̋ ÊÚÚøÂ√̂  Œ‡± ˚±˚̨º

6.4.1.4 Œ˝±¬ı¬ı˛Ì (Body wall)

¤À¬ı˛ Œ˝±¬ı¬ı˛Ì ¤ø¬ÛÎ¬±¬ı˛ø˜¸, ¸±¬ı¤ø¬ÛÎ¬±¬ı˛˜±˘ ¢∂øKÔ, ˜±—¸À¬Û˙œ › ¬Û…±À¬ı˛Úfl¬±˝◊˜± ¬ı± Œ˜À¸Úfl¬±˝◊˜ƒ
øÀ˚˛ ·øÍ¬Ó¬º

1. Œ˝±¬ı¬ı˛ÀÌ¬ı˛ √õ∂Ô˜ d¬¬ı˛øÈ¬ ˝˘ ø¸ø˘˚˛±˚≈q¡ ¤fl¬d¬¬ı˛ø¬ıø˙©Ü øfl¬Î¬◊¬ı˚˛Î¬±˘ (cuboidal) ¬ı± fl¬˘±˜Ú±¬ı˛
(columnar) Œfl¬±¯∏ øÀ˚˛ ∆Ó¬ø¬ı˛º ¤˝◊ ¤ø¬ÛÎ¬±¬ı˛˜±˘ Œfl¬±¯∏·≈ø˘¬ı˛ ˜±ÀÁ¬ ˜±ÀÁ¬ ¸—À¬ıfl¬ Œfl¬±¯∏ › ø˜Î¬◊fl¬±¸-
¢∂øKÔ Œfl¬±¯∏ Ô±Àfl¬º õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¤˝◊ Œfl¬±¯∏·≈ø˘¬ı˛ ¤fl¬ ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü… ˝˘ ¤ÀÓ¬ ¤fl¬±øÒfl¬ ÀG¬¬ı˛ Ú…±˚˛
¬ı˛±¸±˚˛øÚfl¬ øÚ–¸¬ı˛Ì Ô±Àfl¬º ¤À¬ı˛ ¬ıÀ˘ ¬ı˛…±¬ıÎ¬±˝◊È¬ (rhabdite)º ¤˝◊ ¬ı˛…±¬ıÎ¬±˝◊È¬·≈ø˘ ¤ø¬ÛÎ¬±¬ı˛˜˘ Œfl¡±À¯∏›
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Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ ’±¬ı±¬ı˛ Œ˜À¸Úfl¡±˝◊√√À˜ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º õ∂ÔÀ˜±q¡·≈ø˘Àfl¡ ¬ıÀ˘ ¤ø¬ÛÎ¬±¬ı˛˜±˘ ¬ı˛…±¬ıÎ¬±˝◊√√È¬ ¤¬ı—
¬ÛÀ¬ı˛¬ı˛·≈ø˘Àfl¬ ¬ıÀ˘ ’…±øEÚ±˘ ¬ı˛…±¬ıÎ¬±˝◊È¬º Œ‰¬±¯∏fl¬ ’=À˘ [adhesive zone) ø¸ø¬˘˚˛± ¤¬ı— ¬ı˛…±¬ıÎ¬±˝◊È¬ Ô±Àfl¬
Ú±º ¤˝◊ ¬ı˛…±¬ıÎ¬±˝◊È¬·≈ø˘ ˝Î¬ˇ˝ÀÎ¬ˇ, ¬¬Û≈¬ı˛≈, Ôflƒ¬ÔÀfl¬ øÚ–¸¬ı˛Ì ¸‘ø©Ü fl¬À¬ı˛ Ù¬À˘ √õ∂±ÌœøÈ¬ ˝Î¬ˇøfl¬À˚˛ ‰¬˘ÀÓ¬ ¬Û±À¬ı˛º
¤Â√±Î¬ˇ± ø¸àÈ¬ ∆Ó¬ø¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ¤fl¬øÈ¬ Œ¬ı¸À˜KÈ¬ Œ˜À•§Ú ¤ø¬ÛÎ¬±¬ı˛ø˜¸Àfl¬ Œ˜À˘Úfl¬±˝◊˜± ŒÔ¬Àfl¬ ’±˘±±
fl¬À¬ı˛ ¬ı˛±À‡º

ø‰¬S Ú— 6.1.3 – ¤fl¬øÈ¬ ø˜ø©Ü ÊÀ˘¬ı˛ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ √õ∂àÔÀ2ÂÀ¬ı˛ ø‰¬S¬ı˛≈¬Ûº

ø‰¬S Ú— 6.1.2 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Û‘á¬ õ∂±fl¡±À¬ı˛¬ı˛ ˘•§À26√À√¬ı˛ ø‰¬S¬ı˛”¬Ûº
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2. ¸±¬ı¤ø¬ÛÎ¬±¬ı˛˜…±˘ [subepidermal) ¢∂øKÔ·≈ø˘ ¤fl¬Àfl¬±¯∏œ ¢∂øKÔº ¤·≈ø˘ ¤ø¬ÛÎ¬±¬ı˛ø˜À¸ ¤¬ı—
Œ¬ıø˙¬ı˛ˆ¬±· Œ˜À¸Úfl¬±˝◊À˜ Ô±Àfl¬º ¤À¬ı˛ ˘•§±ÀÈ¬ Œ˝ ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛ ¤¬ı— ø˜Î¬◊fl¬±¸ øÚ–¸¬ı˛Ì fl¬À¬ı˛º

3. ˜±—¸À¬Û˙œ-Œ¬ı¸À˜KÈ¬ ¬Û«±¬ı˛ øÚÀ‰¬ Ô±Àfl¬º ¤øÈ¬ ¬ı±˝◊À¬ı˛¬ı˛ ¬ı‘M±fl¬±¬ı˛ Ó¬ôL≈√ ¤¬ı— øÚÀ‰¬ Î¬◊˘•§ Ó¬ôL√≈ øÀ˚˛ ∆Ó¬ø¬ı˛º
¸˜d¬ Œ˜À¸Úfl¬±˝◊˜ Ê≈≈ÀÎ¬ˇ˝◊ ¬Û‘á¬ ’efl¬ Œ¬Û˙œ Â√Î¬ˇ±ÀÚ± Ô±Àfl¬º

4. Œ˜À¸Úfl¬±˝◊˜± ˝˘ Œ˝Qfl¬ › ‡±…Ú±˘œ¬ı˛ ˜±ÀÁ¬¬ı˛ ¸—À˚±Êfl¬ fl¬˘± øÀ˚˛ ∆Ó¬ø¬ı˛ ˝±˘fl¬± Ê±˘fl¬±fl¬±À¬ı˛
ø¬ıÚ…d¬ Œ¬Û˙œº ¤Àfl¬ ¬Û…±À¬ı˛Úfl¬±˝◊˜± ¬ı± Œ˜À¸Úfl¬±˝◊˜± d¬¬ı˛ ¬ıÀ˘º ¤˝◊ d¬¬ı˛øÈ¬ ’…±ø˜¬ıÀ˚˛Î¬ Œfl¬±¯∏, øfl¬Â√≈
øfl¬Â√≈ √õ∂˙±‡±˚≈q¡ øàÔ¬ı˛Àfl¬±¯∏ ¤¬ı— ¬¬ı˛À¸ ˆ¬øM« Ô±Àfl¬º

6.4.1.5 ·˜Ú [Locomotion) ¤À¬ı˛ ·˜Ú ≈ˆ¬±À¬ı ˝˚˛º
1. ø¸ø˘˚˛±¬ı˛œ ¬ı± ¢≠±˝◊øÎ¬— [ciliary or gliding) ‰¬˘Ú- ŒÀ˝¬ı˛ ’efl¬ ¬Û‘Àá¬¬ı˛ ¢∂øKÔ ŒÔÀfl¬ ø¬Ûø2Â˘ ø˜Î¬◊fl¬±¸

Œ¬ı¬ı˛ ˝À˚˛ øˆ¬øM¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¬øÈ¬ ø¬Ûø2Â˘ d¬¬ı˛ ·Í¬Ú fl¬À¬ı˛º Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÀ˚˛ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ø¸ø˘˚˛±·≈ø˘
¸=±˘ÀÚ¬ı˛ Ù¬À˘  √õ∂±ÌœøÈ¬ Òœ¬ı˛·øÓ¬ÀÓ¬ ¸±˜ÀÚ¬ı˛ øÀfl¬ ¤ø·À˚˛ ‰¬À˘º ¤˝◊¬ı˛≈≈¬Û ‰¬˘ÚÀfl¬ ¬ıÀ˘ ¢≠±˝◊øÎ¬—
‰¬˘Ú ¬ı± ˝Î¬ˇøfl¬À˚˛ ‰¬˘±º

2. Œ¬Û˙œ‰¬˘Ú - ŒÀ˝¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬Ú-√õ∂¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ √õ∂±ÌœøÈ¬ ø˜Î¬◊fl¬±À¸¬ı˛ Î¬◊¬Û¬ı˛ øÀ˚˛
¤ø·À˚˛ ‰¬˘ÀÓ¬ ¬Û±À¬ı˛º ¤Â√±Î¬ˇ± Œ˝Àfl¬ ø¬ıøˆ¬iß ˆ¬±À¬ı ¬ı“±fl¬±ÀÓ¬› ¤˝◊ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬Ú-¬¬√õ∂¸±¬ı˛Ì
√õ∂À˚˛±ÊÚº

6.4.1.6 ¬Û≈ø©ÜÓ¬La (Digestive System) ‡±… ¸—¬ı˝ÚÓ¬La ˜≈‡, ·˘ø¬ı˘ › ’La øÚÀ˚˛ ·øÍ¬Ó¬º ŒÀ˝¬ı˛
’efl¬¬Û‘Àá¬ ˜±Á¬‡±ÀÚ¬ı˛ øÚÀ‰¬ ˜≈‡øÂ√^øÈ¬ ’¬ıøàÔÓ¬º ˜≈‡øÂ√^øÈ¬ ¤fl¬øÈ¬ ø¸ø˘`¬±À¬ı˛¬ı˛ Ú…±˚˛ ˘•§±ÀÈ¬ √õ∂Àfl¬±Àá¬ ˜≈q¡
˝˚˛º ¤˝◊ √õ∂Àfl¬±á¬øÈ¬Àfl¬ ¬ıÀ˘ ·˘ø¬ı˘œ˚˛ √õ∂Àfl¬±á¬ (pharyngeal pouch)º ·˘ø¬ı˘œ˚˛ ¬√õ∂Àfl¬±Àá¬¬ı˛ ·±S ŒÔÀfl¬

ø‰¬S Ú— 6.1.4 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Ûø¬ı˛¬Û±fl¬Ó¬Laº ø‰¬S Ú— 6.1.5 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ Œ¬ı˛‰¬ÚÓ¬La [¬ı±À˜]; ¤fl¬øÈ¬ ø˙‡±Àfl¬±¯∏ [Î¬±ÀÚ]
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·˘ø¬ı˘ Î¬◊»¬Ûiß ˝˚˛º ·˘ø¬ı˘øÈ¬ ˜≈‡øÂ√^ øÀ˚˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ Œ√õ∂±À¬ı±ø¸À¸¬ı˛ Ú…±˚˛ Œ¬ıø¬ı˛À˚˛ ’±¸ÀÓ¬ ¬Û±À¬ı˛º
·˘ø¬ı˘øÈ¬ Œ¬ÛÂ√ÚøÀfl¬ é≈¬^ ¢∂±¸Ú±˘œ ¬ı± ˝◊À¸±ÀÙ¬·±À¸¬ı˛ ¸±ÀÔ ˚≈q¡º ˝◊À¸±ÀÙ¬·±¸ ’ÀLa¬ı˛ ¸±ÀÔ ˚≈q¡º ’La
øÓ¬ÚøÈ¬ √õ∂Ò±Ú ˆ¬±À· ø¬ıˆ¬q¡ ˝˚˛º ¤˝◊ fl¬±¬ı˛ÀÌ ¤À¬ı˛ Ú±˜ ¬∏C±˝◊flv¬±øÎ¬Î¬± [Tricladida)º ’ÀLa¬ı˛ ¤fl¬øÈ¬ ˙±‡±
¸±˜ÀÚ ¤¬ı— ¬ı±fl¬œ ≈øÈ¬ ˙±‡± ŒÀ˝¬ı˛ ø¬ÛÂ√Ú øÀfl¬ ·˘ø¬ıÀ˘¬ı˛ ¬Û±˙ øÀ˚˛ ø¬ıd¬‘Ó¬º √õ∂ÀÓ¬…fl¬ ˙±‡± ŒÔÀfl¬ ’¸—‡…
¬Û±ù´« √õ∂˙±‡± ¬ı± Î¬±˝◊ˆ¬±øÈ«¬fl≈¬…˘± [diverticula) Œ¬ı¬ı˛ ˝˚˛º  ’La-˙±‡± › Î¬±˝◊ˆ¬øÈ«¬fl≈¬…˘±·≈ø˘¬ı˛ √õ∂±ÀôL√ Œfl¬±Ú øÂ√^
Ô±Àfl¬ Ú±º ·˘ø¬ı˘ › ’La√õ∂±fl¬±À¬ı˛¬ı˛ ¤ø¬ÛÀÔø˘˚˛±˜ Œfl¬±¯∏d¬À¬ı˛ øfl¬Â√≈ ¢∂øKÔÀfl¬±¯∏ Â√±Î¬ˇ± ¶ß±˚˛≈√õ∂±ôL√ Ô±Àfl¬º ¤˝◊
Ó¬LaøÈ¬ Œ˜À¸Úfl¬±˝◊À˜¬ı˛ ˜ÀÒ… ·“±Ô± Ô±Àfl¬ [ø‰¬S 6.1.4)º

¤À¬ı˛ ‡±…Ó¬±ø˘fl¬±˚˛ Ô±Àfl¬ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ’±Ì≈¬ıœé¬øÌfl¬¬ √õ∂±Ìœ, Êœ¬ı±Ì≈, ¬Û‰¬± ˜±—¸ ˝◊Ó¬…±øº ˜≈‡ øÀ˚˛
Œˆ¬Ó¬¬ı˛ ŒÔÀfl¬ Œ¬ıø¬ı˛À˚˛ ’±¸± Œ√õ∂±À¬ı±ø¸¸ øÀ˚˛ ‡±… ·˘ø¬ıÀ˘¬ı˛ ˜ÀÒ… ’±À¸, Œ¸‡±ÀÚ ’±¬ı˛› é≈^ é≈¬^ ’—À˙
ø¬ıˆ¬q¡ ˝˚˛º ’ÀLa¬ı˛ é≈¬^ é≈¬^ √õ∂˙±‡± Ú±˘œÀÓ¬ ‡±… √õ∂À¬ı˙ fl¬¬ı˛À˘ ’ÀLa¬ı˛ Œfl¬±¯∏·≈ø˘ Ó¬±À¬ı˛ é¬Ì¬Û øÀ˚˛
¤˝◊ é≈¬^ é≈¬^ ‡±…fl¬Ì±·≈À˘±Àfl¬ ¢∂˝Ì fl¬À¬ı˛º Œfl¬±À¯∏¬ı˛ ˜ÀÒ… ¤˝◊ ‡±…fl¬Ì±·≈ø˘¬ı˛ ¬Ûø¬ı˛¬Û±fl¬ ¸•Ûiß ˝˚˛º ¤˝◊
√õ∂fl¬±¬ı˛ ¬Ûø¬ı˛¬Û±fl¬Àfl¬ ¬ıÀ˘ ’ôL√–Àfl¬± ∏̄œ ˛̊ ¬Ûø¬ı˛¬Û±fl¬ [intracellular digestion)º ¤À¬ı˛ Œfl¬±Ú√õ∂fl¬±¬ı˛ ¬Ûø¬ı˛¬ı˝¬ÚÓ¬La
¬ı‘øX ˝˚˛øÚº ¬Ûø¬ı˛¬Û±fl¬ ˝›˚˛± ‡±…·≈ø˘ ’La·±ÀS¬ı˛ Œfl¬±¯∏ ŒÔÀfl¬ Œ˜À¸Úfl¬±˝◊À˜ àÔ±Ú±ôL√ø¬ı˛Ó¬ ˝À˚˛ ŒÀ˝¬ı˛ ¸fl¬˘
Œfl¬±À¯∏ Œ¬Û“ÃÂ√±˚˛º ¤À¬ı˛ ¬Û±˚˛≈øÂ√^ ŒÚ˝◊º Œ¸fl¬±¬ı˛ÀÌ ¤À¬ı˛ ’LaÀfl¬ øÚÎ¬±ø¬ı˛˚˛±¬ı˛ ø¸À˘ÚÀÈ¬¬ı˛Ú ¬ı± ·…±ÀàÈò¬±ˆ¬±¸fl≈¬˘±¬ı˛
√õ∂Àfl¬±Àá¬¬ı˛ ’Ú≈¬ı˛≈¬Û ¬ı˘± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ’¬Û±‰¬… ¬ıd≈¬ ˜≈‡øÂ√^ øÀ˚˛ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛º

õ≠…±ÀÚø¬ı˛˚˛±¬ı˛± ’ÀÚfl¬øÚ˝◊ ‡±…¢∂˝Ì Â√±Î¬ˇ± ¬ı“±‰¬ÀÓ¬ ¬Û±À¬ı˛º Ó¬À¬ı flË¡À˜ Œ˝øÈ¬ Ó¬‡Ú ŒÂ√±È¬ ˝ÀÓ¬ Ô±Àfl¬º

6.4.1.7 ù´¸Ú [Respiration) ¤À¬ı˛ Œfl¬±Ú√õ∂fl¬±¬ı˛ ø¬¬ıÀ˙¯∏ ù´¸Ú’e· ŒÚ˝◊º Œ˝±¬ı¬ı˛Ì øÀ˚˛ O
2
 ›

CO
2
 ¤¬ı˛ ø¬ıøÚ˜˚˛ ˝˚˛º ‰¬…±õI◊± ¬Û±Ó¬˘± ŒÀ˝¬ı˛ ¸¬ı CO

2
 › Ú±˝◊À¬∏C±ÀÊÚ‚øÈ¬Ó¬ ¬ıÊ«… ¸˝ÀÊ Œ˝Qfl¬ øÀ˚˛

¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ Œ˝ ŒÔÀfl¬ Œ¬ı¬ı˛ ˝À˚˛ ˚±˚˛º

6.4.1.8 Œ¬ı˛‰¬Ú › ’¸À˜±À¬ı˛·≈À˘˙Ú [Excretion and osmoregulation) Œ¬ı˛‰¬ÚÓ¬LaøÈ¬ ˙±‡±-
√õ∂˙±‡±˚≈q¡ Ú±ø˘fl¬± › ø˙‡± Œfl¬±¯∏ ¬ı± ŒÙv¬˜À¸˘ øÀ˚˛ ·øÍ¬Ó¬º ŒÀ˝¬ı˛ ≈¬Û±À˙ ¤fl¬ ŒÔÀfl¬ ‰¬±¬ı˛øÈ¬ fl¬À¬ı˛ Ú±˘œ
Ê±˘fl¬±fl¬±À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬º ¸±˜ÀÚ Œ‰¬±À‡¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬ ≈¬Û±À˙¬ı˛ ˙±‡±Ú±˘œ¬·≈ø˘ ¤fl¬øÈ¬ Ú±˘œ ¬Z±¬ı˛± ˚≈q¡
Ô±Àfl¬º ø¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ ¤¬ı˛± ˚≈q¡ ˝˚˛ Ú±º ¤˝◊ ¬Û±ù´«Ú±˘œ ŒÔÀfl¬ ’¸—‡… ˙±‡± √õ∂˙±‡± Ú±ø˘fl¬± Œ¬ı¬ı˛ ˝˚˛, ˚±À¬ı˛
˜±Ô±˚˛ ¤fl¬øÈ¬ fl¬À¬ı˛ ø˙‡± Œfl¬±¯∏ ˚≈q¡ Ô±Àfl¬º ¬Û±ù´« Œ¬ı˛‰¬Ú Ú±˘œ·≈ø˘ ŒÔÀfl¬ ˜±ÀÁ¬ ˜±ÀÁ¬ √õ∂˙±‡± Ú±˘œ Œ¬ı¬ı˛
˝À˚˛ ŒÀ˝¬ı˛ ¬Û‘á¬ÀÀ˙ øÂ√^¬ÛÀÔ ˜”q¡ ˝˚˛º ¤˝◊ øÂ√^·≈ø˘Àfl¬ Œ¬ı˛‰¬Ú øÂ√^ ¬ı± ŒÚøÙË¬øÎ¬›À¬Û±¬ı˛ (nephridiopore)

¬ıÀ˘ [ø‰S 6.1.5)º
ø˙‡± Œfl¬±¯∏·≈ø˘¬ı˛ ¬Û±˙±¬Û±ø˙ ’—˙·≈ø˘ ŒÔÀfl¬ Œ¬ı˛‰¬Ú¬Û±Ô« ø˙‡±Àfl¬±À¯∏¬ı˛ ˜ÀÒ… ¬¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ √õ∂À¬ı˙

fl¬À¬ı˛ ¤¬ı— Ú±˘œ ¬ÛÀÔ ŒÚøÙË¬øÎ¬›À¬Û±¬ı˛ øÀ˚˛ ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º ø˙‡± Œfl¬±¯∏·≈ø˘ Œ˝ ŒÔÀfl¬ Œ¬ı˛‰¬Ú¬Û±Ô« Â√±Î¬ˇ±›
ŒÀ˝¬ı˛ ’øÓ¬ø¬ı˛q¡ Ê˘ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ fl¬À¬ı˛ øÀÓ¬ ¬Û±À¬ı˛º Ù¬À˘ ŒÀ˝¬ı˛ ’¸À˜±À¬ı˛·≈À˘˙ÀÚ› ¸±˝±˚… fl¬À¬ı˛º

6.4.1.9 ¶ß±˚˛≈Ó¬La (Nervous System) Œ‰±À‡¬ı˛ ø¬ÛÂ√ÀÚ ¤ø¬ÛÎ¬±¬ı˛ø˜À¸¬ı˛ øÚÀ‰¬ ¤fl¬øÈ¬ ≈˝◊ Œ˘±¬ı˚≈q¡
˜d¬fl¬ ¬ı± Œ¬ıËÚ Ô±Àfl¬º √õ∂±ÌœÊ·ÀÓ¬ ¤˝◊ √õ∂Ô˜ ˜d¬Àfl¬¬ı˛ Ú…±˚˛ Œfl¬±Ú ’e· Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ¤˝◊√õ∂fl¬±¬ı˛ ˜d¬fl¬
¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛±Àfl¬ ¬ıÀ˘ Œfl¬Ù¬±˘±˝◊ÀÊ˙±Ú (Cephalization)º ¤˝◊ ≈øÈ¬ ø˙¬ı˛¶ß±˚˛≈¢∂øKÔ (cerebral ganglion)

ŒÔÀfl¬ ’¸—‡… ¶ß±˚˛≈¬ı˛7¬¬¬≈ Œ¬ıø¬ı˛À˚˛ ¸±˜ÀÚ¬ı˛ øÀfl¬, Œ¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ ¤¬ı— ¬Û±À˙¬ı˛ øÀfl¬ ø¬ıd¬‘Ó¬ ˝˚˛º ≈øÈ¬ Œ˜±È¬±



159

¶ß±˚˛≈¬ı˛7¬¬¬≈ Œ¬ÛÂ√Ú √õ∂±ôL√  ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ Ô±Àfl¬, ø¬ıÀ˙¯∏Ó¬ Î≈¬À·ø¸˚˛± [Dugesia) Ú±˜fl¬ √õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ Œé¬ÀSº ¤˝◊
¶ß±˚˛≈¬ı˛7¬¬¬≈ ≈øÈ¬ ¬Û¬ı˛¶Û¬ı˛ ’¸—‡… ¶ß±˚˛≈¸”≈S øÀ˚˛ ’±Î¬ˇ±’±øÎ¬ˇ ˚≈q¡ ˝À˚˛ ˜˝◊À˚˛¬ı˛ Ú…±˚˛ ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ ¶ß±˚˛≈Ó¬La
ŒÔÀfl¬ ¸fl¬˘ ’Àe·˝◊ ¶ß±˚˛≈¸≈ÀS¬ı˛ ¸—À˚±· Ô±Àfl¬ [ø‰S 6.1.6]º

6.4.1.10 :±ÀÚøf˚˛ (Sense organ) ø¸ø˘˚˛±˚≈q¡ ‡“±Ê ·˝3¬ı˛ ¤¬ı— Œ‰¬±‡ ¬ı± ›À¸ø˘·≈ø˘ ˝˘
:±ÀÚøf˚˛º

1. ø¸ø˘˚˛±˚≈q¡ ‡“±Ê › ·˝3¬ı˛·≈ø˘ ˜d¬fl¬ ’=À˘ ’¬ıøàÔÓ¬ ¤¬ı— Œfl¬À˜±ø¬ı˛À¸¬ÛÈ¬±¬ı˛ (Chemoreceptor)

¬ı± ¬ı˛¸±˚˛Ú ¬ı± ¸—À¬ıœ ’e·º ¤˝◊ ’e··≈ø˘ÀÓ¬ ¢∂øKÔÀfl¬±¯∏ › ¬ı˛…±¬ıÎ¬±˝◊È¬ Ô±Àfl¬ Ú±º ¤·≈ø˘ Œ·±˘±fl¬±¬ı˛
·Ó«¬ø¬ıÀ˙¯∏, ø¸ø˘˚˛±˚≈q¡ ¤¬ı— ¶ß±˚˛≈Ó¬ôL≈√˚≈q¡º ¤·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬– àÔ˘ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ŒÀ˝ Ô±Àfl¬ ¤¬ı— ‡±À…¬ı˛
Î¬◊¬ÛøàÔøÓ¬ Î¬◊¬Û˘øtÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

2. ‰¬é≈¬ ¬ ¬ı± ›À¸˘±¸ (Ocellus) - ˜±Ô±¬ı˛ Î¬◊¬ÛÀ¬ı˛ ≈øÈ¬ fl¬±À˘± ±· Ô±Àfl¬, ¤Àfl¬ ¬ıÀ˘ Œ‰¬±‡ ¬ı± ‰¬é≈¬º
‰¬é≈¬ ≈øÈ¬ Î¬◊åÈ¬±ÀÚ± fl¬±À¬Û¬ı˛ ˜Ó¬º √õ∂øÓ¬ ‰¬é≈¬ fl¬Ó¬fl¬·≈ø˘ ¬ı˛?fl¬ Œfl¬±¯∏ øÀ˚˛ ∆Ó¬ø¬ı˛º øfl¬Â√≈ ’±À˘±fl¬ ¸—À¬ıœ ›
øfl¬Â√≈ ¶ß±˚˛≈¬¸—À¬ıfl¬ Œfl¬±¯∏ øÀ˚˛ fl¬±À¬Û¬ı˛ ˜Ó¬ ’=˘ ∆Ó¬ø¬ı˛ ˝À˚˛ÀÂ√ Œ˚·≈ø˘ ¤¬ı˛ øÂ√^¬ÛÀÔ ¬ı±˝◊À¬ı˛¬ı˛ ¸±ÀÔ ˚≈q¡º
¤˝◊ ’±À˘±fl¬¸—À¬ıœ (photoreceptive) ¬ı± Œ¬ı˛øÈ¬Ú…±˘ Œfl¬±¯∏·≈ø˘ ø¬ZÀ˜¬ı˛≈ ¸˜øi§Ó¬ ˚±À¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ øÀfl¬¬ı˛
‰¬…±õI◊± √õ∂±ôL√·≈ø˘ ŒÎ¬±¬ı˛±˚≈q¡ ¤¬ı— ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ √õ∂±ôL√·≈ø˘ Œfl¬fœ˚˛ ¶ß±˚˛≈¬ı˛ ¸Àe· ˚≈q¡º ¤˝◊

ø‰¬S Ú— 6.1.7 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ Œ‰¬±À‡¬ı˛ √õ∂àÔÀ2ÂÀ¬ı˛ ø‰¬S¬ı˛≈¬Ûº

 ø‰S Ú— 6.1.6 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¶ß±˚˛≈Ó¬Laº
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Œ‰¬±‡ ’±À˘±¬ı˛ ¬Û±Ô«fl¬… ¬ı≈Á¬ÀÓ¬ ¬Û±À¬ı˛ øfl¬ôL≈√ Œfl¬±Ú√õ∂fl¬±¬ı˛ √õ∂øÓ¬ø¬ı•§ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± [ø‰¬S 6.1.7]º
6.4.1.11 √õ∂ÊÚÚÓLa (Reproductive System) Î≈¬À·ø¸˚˛± Ú±˜fl¬ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ √õ∂ÊÚÚ ¸•Ûiß ˝˚˛ Œ˚ÃÚ,
’À˚ÃÚ ¤¬ı— ¬Û≈Ú¬ı˛≈»¬Û±Ú √õ∂øflË¡˚˛±˚˛º
6.4.1.11.1 Œ˚ÃÚ ÊÚÚ- ¢∂œÀÉ¬ı˛ √õ∂Ô˜øÀfl¬ Œ˚ÃÚ ÊÚÀÚ¬ı˛ ÊÚ… ¸±˜ø˚˛fl¬ˆ¬±À¬ı Î≈¬À·ø¸˚˛±¬ı˛ ÊÚÚ ’e··≈ø˘¬ı˛
¬ı‘øX › ¬Ûø¬ı˛ÌøÓ¬ ‚ÀÈ¬º  ¤¬ı˛± Î¬◊ˆ¬ø˘e· √õ∂±Ìœº øfl¬ôL≈√ ¤À¬ı˛ ¬Û¬ı˛øÚÀ¯∏fl¬ ˝˚˛º Œ˜À¸Úfl¬±˝◊À˜ ˜≈q¡ Œfl¬±¯∏·≈ø˘
ŒÔÀfl¬ ÊÚÚ Œfl¬±¯∏·≈ø˘ ¬ı‘øX Œ¬ÛÀ˚˛ ¤fl¬øÈ¬ øÚø«©Ü àÔ±ÀÚ ¬ıøÒ«Ó¬ ˝˚˛ ¤¬ı— ·…±À˜ÀÈ¬±ÀÊÀÚø¸¸ √õ∂øflË¡˚˛±˚˛ ÊÚÚ
Œfl¬±¯∏ Î¬◊»¬Ûiß fl¬À¬ı˛º ÊÚÚ Ÿ¬Ó≈¬¬ı˛ Œ˙À¯∏ ÊÚÚ ’e· ’¬ı˘≈5 ˝˚˛º ÊÚÚ Ÿ¬Ó≈¬¬ı˛ ¬ÛÀ¬ı˛ ¤¬ı˛± ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛
¬ı—˙¬ı‘øX fl¬À¬ı˛º
6.4.1.11.1.1 ¶aœÊÚÚ ’e· – Î≈¬À·ø¸˚˛±¬ı˛ ¶aœÊÚÚÓ¬La ¤fl¬ÀÊ±Î¬ˇ± ŒÂ√±È¬ Œ·±˘ øÎ¬•§±˙˚˛, ›Àˆ¬±ˆ¬±˝◊ÀÈ¬˘±˝◊Ú
Ú±˘œ › øÎ¬•§Ú±˘œ øÀ˚˛ ·øÍ¬Ó¬º øÎ¬•§±˙˚˛ ≈øÈ¬ ˜d¬Àfl¬¬ı˛ ø¬ÛÂ√ÀÚ ≈¬Û±À˙ ’¬ıøàÔÓ¬º ¬√õ∂ÀÓ¬…fl¬ øÎ¬•§±˙˚˛ ŒÔÀfl¬
¤fl¬øÈ¬ fl¬À¬ı˛ ›Àˆ¬±ˆ¬±˝◊ÀÈ¬˘±˝◊Ú Ú±˘œ Î¬◊æ≥Ó¬ ˝À˚˛ ŒÀ˝¬ı˛ ≈¬Û±˙ øÀ˚˛ Œ¬ÛÂ√Ú ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ˝˚˛ ¤¬ı— ≈¬Û±À˙¬ı˛
Ú±˘œ ≈øÈ¬ ¤fl¬¸±ÀÔ ø˜À˘ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ›Àˆ¬±ˆ¬±˝◊ÀÈ¬˘±˝◊Ú Ú±˘œ ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ¸±Ò±¬ı˛Ì Ú±˘œøÈ¬ ˜≈À‡¬ı˛
¸±˜±Ú… øÚÀ‰¬ ÊÚÚ √õ∂Àfl¬±á¬ ¬ı± ŒÊøÚÈ¬…±˘ ¤ø¬∏C˚˛±À˜ ˜≈q¡ ˝˚˛º Î¬◊»¬ÛøM àÔ±ÀÚ¬ı˛ ¸±˜±Ú… øÚÀ‰¬˝◊ øÎ¬•§Ú±˘œ¬Z˚˛
¸±˜±Ú… ¶£¬œÓ¬ ̋ ˚˛º ¤˝◊ ¶£¬œÓ¬ ’=˘Àfl¬ ¬ıÀ˘ Œ¸ø˜Ú…±˘ ø¬ı˛À¸õI◊±fl¬˘ƒ [Seminal receptacle) ¬ı± ̇ ≈flË¡¸=˚˛œ
Ôø˘º øÎ¬•§Ú±˘œ¬ı˛ ∆‚«¬ı¬ı˛±¬ı¬ı˛ ’¸—‡… Ôø˘¬ı˛ ˜ÀÓ¬± Î¬◊¬Û¬ı‘øX › ¢∂øKÔ Ô±Àfl¬º ¤À¬¬ı˛ ¬ıÀ˘ fl≈¬¸≈˜¢∂øKÔ ¬ı±
ˆ¬±˝◊ÀÈ¬˘±˝◊Ú ¢∂øKÔº ¤˝◊ ¢∂øKÔ·≈ø˘ÀÓ¬ Î¬◊»¬Û±±øÓ¬ fl≈¬¸≈˜ Œfl¬±¯∏ ¸¬ı˛±¸ø¬ı˛ øÎ¬•§fl¬Ú±˘œÀÓ¬ ˜≈q¡ ˝˚˛º ’¸—‡…
ø¸À˜KÈ¬ ¢∂øKÔ› øÎ¬•§Ú±˘œÀÓ¬ ˜≈q¡ ˝˚˛º ¤fl¬øÈ¬ ˘•§± ·±fl‘¬øÓ¬¬ı˛ ¸—·˜ ¬ı±¸«± (Copulatory bursa) ÊÚÚ
√õ∂Àfl¬±Àá¬ ˜≈q¡ ˝˚˛º ¤fl¬øÈ¬ ˜±—¸˘ Ôø˘› ÊÚÚ √õ∂Àfl¬±Àá¬ ˜≈q¡ ˝˚˛º

ø‰S Ú— 6.1.8 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ÊÚÚÓ¬ÀLa¬ı˛ ø‰¬S¬ı˛≈¬Ûº
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6.4.1.11.1.2 ¬Û≈¬ı˛≈¯∏ ÊÚÚ’e· – Î≈¬À·ø¸˚˛±¬ı˛ ŒÀ˝¬ı˛ ≈¬Û±À˙¬ı˛ ’=À˘ ’¸—‡… ŒÂ√±È¬ Ôø˘¬ı˛ Ú…±˚˛ ˙≈flË¡±˙˚˛
Ô±Àfl¬º √õ∂øÓ¬ ˙≈flË¡±˙˚˛ ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À¬ı˛ Ú±ø˘fl¬± [vas efferens) Î¬◊»¬Ûiß ˝À˚˛ ˙≈flË¡Ú±˘œ ¬ı± ¶Û±˜«Î¬±"
[Spermduct) ¬ı± ˆ¬±¸ øÎ¬Ù¬±À¬ı˛Úƒ¸ ¤ ˜≈q¡ ˝˚˛º √õ∂øÓ¬ ¬Û±À˙¬ı˛ ˙≈flË¡±˙˚˛ Ú±˘œ ø¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ Ôø˘¬¬ı˛ ˜Ó¬
˙≈flË¡±˙˚˛ Ôø˘ (seminal vesicle) ·Í¬Ú fl¬À¬ı˛º ¤˝◊ Ôø˘¬ı˛ ˜ÀÒ… ˙≈flË¡ Ê˜± Ô±Àfl¬º ≈¬Û±À˙¬ı˛ ≈øÈ¬ ˙≈flË¡±˙˚˛
Ôø˘ ˜≈À‡¬ı˛ øÍ¬fl¬ Œ¬ÛÂ√ÀÚ ø˜ø˘Ó¬ ˝˚˛ ¤¬ı— ¤fl¬øÈ¬ ¬Û≈¬ı˛≈√õ∂±fl¬±¬ı˛ ø¬ıø˙©Ü ø¸¬ı˛±¸ ¬ı± ø˙Àùü ˜≈q¡ ˝˚˛º ø˙Àùü¬ı˛ ≈øÈ¬
’—˙ñŒ¬Û˙œ ¢∂øKÔ˘ ’—˙ ¤¬ı— Œ¬Û˙œ¬ı˝≈˘ ’—˙º √õ∂Ô˜±—˙Àfl¬ ¬ıÀ˘ Œ¬ÛøÚ¸ ¬ı±{§ [penis bulb)º  ¤¬ı˛
˜ÀÒ… Œ√õ∂±ÀàÈ¬È¬ ¢∂øKÔ Ô±Àfl¬º ¬Û¬ı˛¬ıÓ«¬œ ’—˙øÈ¬ Œ¬ÛøÚ¸ ¬Û…±ø¬Û˘± ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ ’—˙ ÊÚÚ√õ∂Àfl¬±Àá¬ ˜≈¬q¡
˝˚˛ ¤¬ı— ¸—·À˜¬ı˛ ¸˜À˚˛ ¸±Ò±¬ı˛Ì ÊÚÚøÂ√^ øÀ˚˛ √õ∂ø¬ı©Ü ˝˚˛ [ø‰¬S 6.1.8]º
6.4.1.11.1.3 øÚÀ¯∏fl¬ñ¸—·À˜¬ı˛ ¸˜˚˛ ≈øÈ¬
√¬õ≠…ÀÚø¬ı˛˚˛± ø¬ÛÂ√ÀÚ¬ı˛ øfl¬ fl¬±Â√±fl¬±øÂ√ ’±ÀÚ,
˜±Ô± ≈øÈ¬ ≈øÀfl¬ Ô±Àfl¬º ≈øÈ¬ √õ∂±Ìœ¬ı˛ ÊÚÚøÂ√^
≈øÈ¬ ¤fl¬¸±ÀÔ ø˜ø˘Ó¬ ˝˚˛º ¤fl¬øÈ¬ √õ∂±Ìœ¬ı˛
Œ¬ÛøÚ¸¬Û…±ø¬Û˘± ’Ú…¬√õ∂±Ìœ¬ı˛ ÊÚÚøÂ^ øÀ˚˛
√õ∂ø¬ı©Ü ˝À˚˛ fl¬¬Û≈À˘È¬¬ı˛œ ¬ı±¸±«¬ı˛ ˜ÀÒ… √õ∂À¬ı˙
fl¬À¬ı˛º ’Ú…√õ∂±ÌœøÈ¬¬ı˛  Œé¬ÀS ¤¬ı˛≈¬Û¬ ˝˚˛ ¤¬ı—
Î¬◊ˆÀ˚˛˝◊ ˙≈flË¡ øÚ–¸¬ı˛Ì fl¬À¬ı˛º ˙≈flË¡±Ì≈·≈”ø˘
fl¬Û≈À˘È¬¬ı˛œ ¬ı±¸«±˚˛ ¸±˜ø˚˛fl¬ ¸=˚˛ Ô±Àfl¬º flË¡À˜
¸±˜ÀÚ¬ı˛ øÀfl¬ ˙≈flË¡Ôø˘fl¬±˚˛ Œ¬Û“ÃÂ√±˚˛º øÎ¬•§±Ì≈
øÚ–¸‘Ó¬ ˝À˚˛ ˙≈flË¡Ôø˘fl¬± ¬ı± Œ¸ø˜Ú…±˘
ø¬ı˛À¸õI◊±fl¬˘-¤ Œ¬Û“ÃÂ√±˚˛ ¤¬ı— ˙≈flË¡±Ì≈¬ı˛ ¬Z±¬ı˛
øÚø¯∏q¡ ˝˚˛º ¤˝◊√õ∂fl¬±¬ı˛ øÚÀ¯∏fl¬Àfl¬ ¬ıÀ˘
’±ˆ¬…ôL√¬ı˛œÚ øÚÀ¯∏fl¬ (internal fertiliza-

tion)º øÚø¯∏q¡ øÎ¬•§fl¬ ¬ı± Ê±˝◊À·±È¬ flË¡À˜
øÎ¬•§Ú±˘œ¬ı˛ ˜ÀÒ… øÚÀ‰¬¬ı˛ øÀfl¬ ¸=±ø˘Ó¬ ˝˚˛º
¤˝◊ ¸˜À˚˛ øÎ¬•§fl¬Ú±˘œ¬ı˛ ˜ÀÒ… øÚ–¸‘Ó¬ fl≈¬¸≈˜
Œfl¬±¯∏·≈ø˘ øÎ¬•§Àfl¬¬ı˛ ¸±ÀÔ ¸±ÀÔ ¸=±ø˘Ó¬ ˝˚˛º øÎ¬•§fl¬ › fl≈¬¸≈˜Àfl¬±¯∏·≈ø˘ ÊÚÚ √õ∂Àfl¬±Àá¬ Œ¬Û“ÃÂ√±ÀÚ±¬ı˛ ¬Û¬ı˛˝◊
¤fl¬øÈ¬ Œ‡±˘Àfl¬ ’±¬ı‘Ó¬ ˝˚˛º Ó¬‡Ú ¤Àfl¬ fl¬fl≈¬Ú ¬ı± fl¬…±¬Û¸≈…˘ ¬ıÀ˘º ¤˝◊ fl¬…±¬Û¸≈…˘·≈ø˘ ÊÚÚøÂ√^ øÀ˚˛ ¬ı±˝◊À¬ı˛
’±À¸ ¤¬ı— Ú≈øÎ¬ˇ, ¬Û±Ô¬ı˛ ˝◊Ó¬…±ø¬ı˛ Ó¬˘±˚˛ √õ∂øé¬5 ˝˚˛º ¤fl¬ ¤fl¬øÈ¬ fl¬…±¬Û¸”…À˘¬ı˛  ˜ÀÒ… ’ÀÚfl¬ øÎ¬•§fl¬ Ô±Àfl¬
¤¬ı— Ó¬±À¬ı˛ ø‚À¬ı˛ ˝±Ê±¬ı˛ ˝±Ê±¬ı˛ fl≈¬¸≈˜ Œfl¬±¯∏ Ô±Àfl¬º fl≈¬¸≈˜ Œfl¬±¯∏·≈ø˘ w≈¬ÀÌ¬ı˛ ‡±… Œ˚±·±˚˛º ¤fl¬ ¤fl¬øÈ¬ ÊÚÚ
Ÿ¬Ó≈¬ÀÓ¬ √õ∂±Ìœ¬ı˛±  ’ÀÚfl¬¬ı±¬ı˛ ¸e·À˜ ø˘√5 ˝˚˛ ¤¬ı— øfl¬Â√≈øÚ ¬ı±À ¬ı±À ¤ˆ¬±À¬ı fl¬fl≈¬Ú ¬Û±ÀÎ¬ˇº

6.4.1.11.1.4 ¬ı‘øXñ¬¤À¬ı˛ ¬ı‘øX √õ∂Ó¬…é¬º Œfl¬±Ú ˘±ˆ«¬±˙± Ô±Àfl¬ Ú±º ¤À¬ı˛ øÎ¬•§fl¬·≈ø˘¬ı˛ ¬ı±˝◊À¬ı˛ fl≈¬¸≈˜
Ô±Àfl¬ ¬ıÀ˘ ¤¬ı≈̨¬Û øÎ¬•§fl¬·≈ø˘Àfl¬ ¬ıÀ˘ ¤À"±À˘ø¸Ô…±˘ (ectolecithal) ¬ı± ¤ÚÀÈ¬±˘…±±ø¸Ô…±˘ (entolecithal)º
¤À¬ı˛ øflv¬Àˆ¬Ê ¶Û±˝◊¬ı˛…±˘ ¬ı± ¬Û“…±‰¬±ÀÚ± √õ∂fl¬±À¬ı˛¬ı˛º Î≈¬À·ø¸˚˛±¬ı˛ Œé¬ÀS øfl¬Â√≈ ¬ıv…±ÀàÈ¬±ø˜˚˛±¬ı˛ ‰¬…±õI◊± ̋ À˚˛ ¬ıø˝¬ı˛±¬ı¬ı˛Ì
¸‘ø©Ü fl¬À¬ı˛ ¤¬ı— ’¬ıø˙©Ü ¬ıv…±ÀàÈ¬±ø˜˚˛±¬ı˛ › fl≈¬¸≈˜ Œfl¬±¯∏·≈ø˘Àfl¬ ø‚À¬ı˛ ŒÙ¬À˘º øfl¬Â√≈ ¬ıv±ÀàÈ¬±ø˜˚˛±¬ı˛ w≈¬Ìœ˚˛ ·˘ø¬ı˘

ø‰¬S Ú— 6.1.9 – õ≠…±ÀÚø¬ı˛˚˛± ; A- ¸e·À˜¬ı˛ √õ∂Ô˜±¬ıàÔ±, B-

¸e·˜¬ı˛Ó¬ C-¸¬ı‘ôL√ fl¬…±¬Û¸≈…˘ ŒÔÀfl¬ ø˙˙≈ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬ıø˝·«˜Úº
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¸‘ø©Ü fl¬À¬ı˛º  ¬ıv±ÀàÈ¬±ø˜˚˛±¬ı˛·≈ø˘¬ı˛ ¬Û≈Ú– ¬Û≈Ú– ø¬ıˆ¬±ÊÀÚ¬ı˛ ¬Û¬ı˛ ¤·≈ø˘ øÓ¬ÚøÈ¬ À˘ ø¬ıˆ¬q¡ ˝˚˛º ¸¬ıÀ‰¬À˚˛ Œˆ¬Ó¬À¬ı˛¬ı˛
˘øÈ¬ ¤À`¬±Î¬±À˜«¬ı˛ ¸˜±Ú ¤¬ı— ’La¸‘ø©Ü fl¬À¬ı˛º Œfl¬fœ˚˛ ˘øÈ¬ ¤À"±Î¬±À˜«¬ı˛ ¸˜Ó≈¬˘ ¤¬ı— ¶ß±˚˛≈Ó¬La ¸‘ø©Ü fl¬À¬ı˛º
’¬ıø˙©Ü ˘øÈ¬ Œ˜À¸Úfl¬±˝◊˜ ·Í¬Ú fl¬À¬ı˛ ¤¬ı— Œ¬Û˙œ, ¢∂øKÔ Œfl¬±¯∏ › ÊÚÚ±e· ·Í¬Ú fl¬À¬ı˛º ≈-øÓ¬Ú ¸5±˝ ¬ÛÀ¬ı˛
w≈¬ÌøÈ¬ ¤fl¬øÈ¬ é≈^ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º ¤fl¬øÈ¬ fl¬fl≈¬Ú ŒÔÀfl¬ ¤¬ı˛fl¬˜ ’¸—‡… é≈¬^ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º
¤fl¬øÈ¬ fl¬fl≈¬Ú ŒÔÀfl¬ ¤¬ı˛fl¬˜ ’¸—‡… é≈¬^ õ≠…±ÀÚø¬ı˛˚˛± Œ¬ıø¬ı˛À˚˛ ’±À¸ [ø‰¬S 6.1.11]º

ø‰¬S Ú— 6.1.11 – õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú;

A-øS‡øG¬Ó¬ fl¬¬ı˛±¬ı˛ ¬Û¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú √õ∂øflË¡˚˛±˚˛ øÓ¬ÚøÈ¬ ¸•Û”Ì« õ≠…±À¬ı˛ø¬ı˛˚˛±¬ı˛ ¸‘ø©Ü, B-˜d¬Àfl¬ Œ2Â Œ›˚˛±¬ı˛ ¬Û¬ı˛ ≈øÈ¬
õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú ; C- ’ÀÚfl¬ ˜d¬fl¬ ¸‘ø©Ü ¬ı± Œ˝È¬±À¬ı˛±˜¬ı˛ÀÙ¬±ø¸¸º
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6.4.1.11.2 ’À˚ÃÚ ÊÚÚ (Asexual reproduction) ’À˚ÃÚ ÊÚÀÚ Œ˝øÈ¬ ’±Î¬ˇ±’±øÎ¬ˇ ·˘ø¬ıÀ˘¬ı˛ øÚÀ‰¬
¸—fl≈¬ø‰¬Ó¬ ˝˚˛ ¤¬ı— flË¡À˜ ≈ˆ¬±À· ˆ¬±· ˝À˚˛ ≈øÈ¬ √õ∂±Ìœ ¸‘ø©Ü fl¬À¬ı˛º ≈ˆ¬±À· ˆ¬±· ˝›˚˛±¬ı˛¬ ¬ÛÀ¬ı˛˝◊ ≈øÈ¬ ’Ò« ’¬ıø˙©Ü
’—˙ ¸‘ø©Ü fl¬À¬ı˛ ≈√øÈ¬ ¬Û”Ì«±e· √õ∂±Ìœ¬ı˛ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤fl¬øÈ¬ ¬Û¬ı˛œé¬±˚˛ Œ‡± Œ·ÀÂ√ øÓ¬ÚøÈ¬ õ≠…±ÀÚø¬ı˛˚˛±
flË¡˜±·Ó¬  ø¬ZÒ±ø¬ıˆ¬q¡ ˝À˚˛ 18 ¸5±À˝ 66 øÈ¬ √¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ √õ∂±ÌœÀ¬ı˛ fl¬±¬ı˛› ˜ÀÒ…
Œfl¬±Ú¬ı˛≈¬Û Œ˚ÃÚ ÊÚÀÚ¬ı˛ √õ∂¬ıÚÓ¬± Œ‡± ˚±˚˛øÚº
6.4.1.11.3.  ¬Û≈Ú¬ı˛≈»¬Û±Ú (Regeneration) ̧ fl¬˘ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛˝◊ ’¶§±ˆ¬±ø¬ıfl¬ ¬Û≈Ú¬ı˛≈»¬Û±Ú é¬˜Ó¬± ’±±ÀÂ√º
˚ø ¤fl¬øÈ¬ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ˜±Á¬±˜±±øÁ¬ Œfl¬ÀÈ¬ Œ›˚˛± ˝˚˛ Ó¬±˝À˘ ¸±˜ÀÚ¬ı˛ ’—˙ Œ˘Ê ’—˙ ¸‘ø©Ü fl¬À¬ı˛ ŒÚ˚˛
¤¬ı— Œ˘Ê ’—˙ ˜d¬Àfl¬¬ı˛ øfl¬ ¸‘ø©Ü fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛º ˚ø øÓ¬Ú ’—À˙ ˆ¬±· fl¬À¬ı˛ Œ›˚˛± ˝˚˛ Ó¬±˝À˘ ˜Ò…
’—˙ Œ˘Ê › ˜d¬fl¬ Î¬◊ˆ¬˚˛ ’—˙˝◊ ¸‘ø©Ü fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛º ˚ø ¸±˜ÀÚ¬ı˛ øfl¬ ˘•§±˘ø•§ˆ¬±À¬ı ’ÀÚfl¬·≈ø˘
’—À˙ Œfl¬ÀÈ¬ Œ›˚˛± ˝Ó¬ Ó¬±˝À˘ √õ∂±ÌœøÈ¬ ’ÀÚfl¬·≈ø˘ ˜d¬fl¬ø¬ıø˙©Ü ∆Ó¬… ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬
¬ıÀ˘ Œ˝È¬±À¬ı˛±˜¬ı˛Ù¬ø¸¸ (heteromorphosis)º ˚ø Œfl¬±Ú ¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ¬ı˛ ·˘ø¬ı˘ › ¸e·˜ ’Àe·¬ı˛ ˜±ÀÁ¬
ø¬ıø2Âiß fl¬¬ı˛± ˝˚˛ Ó¬±˝À˘ ¤¬ı˛ ÊÚÚ’e· ’¬ı˘≈5 ˝˚˛ ¤¬ı— √õ∂øÓ¬‡G¬ ¤fl¬øÈ¬ fl¬À¬ı˛ ’À˚ÃÚÀ˝, ¸‘ø©Ü fl¬À¬ı˛º ˚ø
˜d¬Àfl¬¬ı˛ ¤fl¬È≈¬ ’—˙ Œfl¬ÀÈ¬ øÚÀ˚˛ Œ¬ÛÂ√ÀÚ¬ı˛ Œfl¬±Ú ’—À˙ àÔ±¬ÛÚ fl¬¬ı˛± ˝˚˛ Ó¬±˝À˘ Œ‡± ˚±À¬ı ¤fl¬øÈ¬ ˜d¬fl¬
¸‘©Ü ˝À˚˛ÀÂ√º ¤˝◊ˆ¬±À¬ı ˜Ò…¬ıÓ¬œ« Œfl¬±¯∏ ¬ı± ˝◊KÈ¬±¬ı˛øàÈ¬ø¸˚˛±˘ Œfl¬±¯∏·≈ø˘¬ı˛ fl¬±ÀÊ¬ı˛ Ù¬À˘ ŒÀ˝¬ı˛ ’¬ıø˙©Ü±—˙ ¸‘ø©Ü
fl¬À¬ı˛ ŒÚ›˚˛±¬ı˛ √õ∂øflË¡˚˛±Àfl¬¬ ¬ıÀ˘ ¬Û≈Ú¬ı˛≈»¬Û±Ú ¬ı± ø¬ı˛ÀÊÚ±À¬ı˛˙±Úº

6.4.2.0 √õ∂Ó¬œfl¬ √õ∂±Ìœ 2 – ˚fl‘¬» fl‘¬ø˜ (Liver fluke)

∆¬ı:±øÚfl¬ Ú±˜ - Fasciola hepatica ŒÙ¬ø¸›˘± Œ˝¬Û±øÈ¬fl¬±

¬Û¬ı« - õ≠…±øÈ¬À˝˘ø˜ÚøÔ¬¸ (Phylum - Platyhelminthes), Œ|Ìœ - ø¬∏C˜±ÀÈ¬±Î¬± [Class -

Trematoda), ¬ı·« - Î¬±˝◊ÀÊøÚ˚˛± (Order - Digenea), ·Ì - Ù¬…±ø¸›˘± (Genus - Fasciola), √õ∂Ê±øÓ¬
- Œ˝¬Û±øÈ¬fl¬± (Species - hepatica)

6.4.2.1 ∆¬ıø˙©Ü… –

¬Û¬ı« - õ≠…±øÈ¬À˝˘ø˜ÚøÔ¸
1. Œ˝-ø¬Z-√¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜, ø¬∏CÀõ≠±¬ıv±øàÈ¬fl¬, ø¸À˘±˜˝œÚ, Ú¬ı˛˜, ¬Û±Ó¬±¬ı˛ Ú…±˚˛ ‰¬…±õI◊±, ‡G¬fl¬ø¬ı˝œÚº
2. ¸≈øÚø«©Ü ¸—˝¬ıÚÓ¬La › ù´¸ÚÓ¬La Ú±˝◊º
3. Î¬◊ˆ¬ø˘e· √õ∂±Ìœº Œ¬ı˛‰¬ÚÓ¬ÀLa ŒÙv¬˜ Œ¸˘ ¬ı± ø˙‡± Œfl¬±¯∏ Ô±Àfl¬º

Œ|Ìœ-ø¬∏C˜±ÀÈ¬±Î¬±

1. ≈˝◊øÈ¬ ¸±fl¬±¬ı˛ ¬ı± Œ‰¬±¯∏fl¬ ’±ÀÂ√; ¤fl¬øÈ¬ ˜≈À‡¬ı˛ ‰¬±¬ı˛øÀfl¬ ø‚À¬ı˛ Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ ›¬ı˛±˘ ¸±fl¬±¬ı˛, ’¬Û¬ı˛øÈ¬
¬Û(±» √õ∂±ÀôL√ ’Ô¬ı± ’efl¬œ˚˛ ˜Ò… ŒÀ˙ Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ ¬Û(±» Œ‰¬±¯∏fl¬ ¬ı± ’…±ø¸È¬±¬ı≈…˘±˜º

2. Œ˝±¬ı¬ı˛Ì Ú¬ı˛˜, ø¸Ú¸±˝◊øÈ¬˚˛±˜˚≈q¡ › ø¬ıÀ˙¯∏Ìé¬˜º
3. Œ¬ÛÃø©Üfl¬ Ú±˘œÀÓ¬ ¬Û±˚˛≈ ŒÚ˝◊º
4. ¤¬ı˛± ¸fl¬À˘˝◊ ¬Û¬ı˛Êœ¬ıœº
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¬ı·« - Î¬± ◊̋ÀÊøÚ ˛̊±
1. ¤¬ı˛± ’ôL√–¬Û¬ı˛Êœ¬ıœº
2. Êœ¬ıÚ‰¬flË¡ ÊøÈ¬˘º ≈˝◊ ¬ı± Ó¬ÀÓ¬±øÒfl¬ Œ·ÃÌÀ¬Û±¯∏fl¬ Ô±Àfl¬º ˘±ˆ«¬± ˙± ‰¬±¬ı˛ √õ∂fl¬±¬ı˛º √õ∂Ô˜ Œ·ÃÌ Œ¬Û±¯∏fl¬

’¬ı˙…˝◊ Ê˘Ê ˙±˜≈fl¬º
6.4.2.2 ¬Ûø¬ı˛ø‰¬øÓ¬ (General Introduction)– ̊ fl‘¬» fl‘¬ø˜¬ı˛ Œ˝ ¬Û±Ó¬±¬ı˛ Ú…±˚˛ ‰¬…±õI◊± ¬ıÀ˘ ̋ ◊—¬ı˛±ÊœÀÓ¬
¤Àfl¬ ëÙv≈¬fl¬í (fluke) ¬ıÀ˘º ¤˝◊ Œ|Ìœ¬ı˛ √õ∂±ÌœÀ¬ı˛ ŒÀ˝ øÓ¬ÚøÈ¬ øÂ√^ Ô±Àfl¬º ŒÀ˝¬ı˛ ’¢∂√õ∂±ÀôL√ Ô±Àfl¬ ˜≈‡øÂ√^º
¤¬ı˛ ¬Û(±ÀÓ¬ ’efl¬œ˚˛ Œ‰¬±¯∏Àfl¬¬ı˛ ¸±˜ÀÚ Ô±Àfl¬ ÊÚÚ øÂ√^ ¤¬ı— ¬Û(±» √õ∂±ÀôL√ Ô±Àfl¬ Œ¬ı˛‰¬ÚøÂ√^º ¤¬ı˛± Œˆ¬Î¬ˇ±¬ı˛
ø¬ÛMÚ±˘œÀÓ¬ ’ôL√–¬Û¬ı˛Êœ¬ıœ ø˝¸±À¬ı ¬ı¸¬ı±¸ fl¬À¬ı˛º Œ¸fl¬±¬ı˛ÀÌ ¤À¬ı˛ ø˘ˆ¬±¬ı˛ Ùv≈¬fl¬ ¬ıÀ˘º ¤¬ı˛± ˚fl‘¬ÀÓ¬ ¬ı¸¬ı±¸
fl¬À¬ı˛ ¤¬ı— ø˘ˆ¬±¬ı˛ ¬ı˛È¬ [liver rot) Ú±˜fl¬ Œ¬ı˛±· ¸‘ø©Ü fl¬À¬ı˛ º  Œˆ¬Î¬ˇ± Â√±Î¬ˇ±, ·¬ı±ø ¬Û˙≈, Â√±·˘, ·±Ò±, Œ‚±Î¬ˇ±,
‡¬ı˛À·±¸, ˝±øÓ¬ ¤˜Úøfl¬ ˜±Ú≈À¯∏¬ı˛› ¤˝◊  ¸—flË¡˜Ú ˝ÀÓ¬ ¬Û±À¬ı˛º ¤¬ı˛± Œ¬¬Û±¯∏Àfl¬¬ı˛ ø¬ÛM › ¬ı˛q¡ ‡±… ø˝¸±À¬ı
¢∂˝Ì fl¬À¬ı˛º ¤À¬ı˛ Êœ¬ıÚ‰flË¡ ¸•Û”Ì« fl¬¬ı˛ÀÓ¬ Ê˘Ê  ˙±˜≈Àfl¬¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º Ê˘‰¬¬ı˛ ˙±˜≈fl¬øÈ¬¬ı˛ Ú±˜ ø˘˜øÚ˚˛±
¬∏C…±Àefl¬È≈¬˘± [Lymmaea truncatula) º ø˘˜øÚ˚˛±¬ı˛  ŒÀ˝ ˘±ˆ«¬±˙±·≈ø˘¬ı˛ ¬ı‘øX ˝˚˛º ’À˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛±˚˛
¤˝◊ Œ·ÃÌ Œ¬Û±¯∏Àfl¬¬ı˛ ŒÀ˝ ¤À¬ı˛ ̧ —‡…±˚˛ ¬ı‘øX ¬Û±˚˛º ¤˝◊¬ı˛≈¬Û ¬ı‘øXÀfl¬ ¬ıÀ˘ ¬Ûø˘¤•§™±˚˛øÚ [polyembryony)º

ŒÎ¬ø¬ıË (De Brie) 1379  ‡ËœàÈ¬±Às √õ∂Ô˜ ˚fl¬¬‘» fl‘¬ø˜¬ı˛ ø¬ı¬ı¬ı˛Ì ŒÚº ¤øÈ¬˝◊ √õ∂Ô˜ Œfl¬±Ú ‰¬…±õI◊± fl‘¬ø˜¬ı˛
ø˘ø¬Û¬ıX ø¬ı¬ı¬ı˛Ìº ̧ ±¬ı˛±ø¬ıÀù´˝◊ ø¬ıÀ˙¯∏ fl¬À¬ı˛ Œˆ¬Î¬ˇ± ¬ı± ·¬ı±ø ¬Û˙≈¬ı˛ ‰¬±¬ı˛Ìˆ≈¬ø˜ ’±ÀÂ√ ¤¬ı˛fl¬˜ àÔ±ÀÚ ¤À¬ı˛ ’øÒfl¬
¬Û±›˚˛± ˚±˚˛º ˜±Ú≈À¯∏¬ı˛ ¸—flË¡˜ÀÌ¬ı˛ ˝◊øÓ¬˝±¸ ¸±¬ı˛± ø¬ıÀù´˝◊ ’±ÀÂ√º ¬Û±Ó«¬ø¬ı˛Àfl¬± ŒÔÀfl¬˝◊ 50 øÈ¬ ¸—flË¡˜ÀÌ¬ı˛ ‚È¬Ú±
Ê±Ú± Œ·ÀÂ√º

6.4.2.3 ¬ıø˝¬ı˛±fl‘¬øÓ¬ (External Feature) – ˚fl‘¬» fl‘¬ø˜¬ı˛ Œ√˝√√ øÙ¬Àfl¬ Œ·±˘±¬Ûœ ¬ıÀÌ«¬ı˛, Œfl¬±˜˘ ¬Û±Ó¬±¬ı˛
˜ÀÓ¬±, ø¬Z-¬Û±ù´œ«˚˛ √õ∂øÓ¬¸˜, ‡G¬fl¬ø¬ı˝œÚ, ¸•ú≈‡ˆ¬±·
› ¬Û(±ƒˆ¬±· ¸¬ı˛≈ › ˜Ò…ˆ¬±· √õ∂˙d¬º ¸•ú≈‡ ˆ¬±À·¬ı˛
¸¬ı≈̨ ̇ ±efl¬¬ı±fl‘¬øÓ¬ ’—˙øÈ¬Àfl¬ ¬ıÀ˘ ø˙¬ı˛̇ efl≈¬ ¬ı± Cepha-

lic Coneº ¤¬ı˛ ˜±ÀÁ¬ Ô±Àfl¬ ˜≈‡øÂ√^º ˜≈‡øÂ√^Àfl¬
Œ¬ı©ÜÚ fl¬À¬ı˛ Ô±Àfl¬ ›¬ı˛±˘ ¸±fl¬±¬ı˛ (Oral sucker) ¬ı±
Œ˜Ãø‡fl¬ Œ‰¬±¯∏fl¬º ¤˝◊ Œ‰±¯∏fl¬øÈ¬¬ı˛ 3-4 ø˜ø˜ ø¬ÛÂ√ÀÚ
ŒÀ˝¬ı˛ ’efl¬ÀÀ˙ ’±¬ı˛ ¤fl¬øÈ¬ ¬ıÎ¬ˇ Œ‰¬±¯∏fl¬ Ô±Àfl¬º ¤¬ı˛
Ú±˜ ¬Û(±»À‰¬±¯∏fl¬ (posterior sucker) ¬ı±
’…±ø¸È¬±¬ı≈˘±˜ (Acetabulum) ¬ı± ’efl¬ Œ‰¬±¯∏fl¬
(Ventral sucker)º Œ‰¬±¯∏fl¬≈øÈ¬¬ı˛ ¬Ûø¬ı˛˜±¬Û ˚Ô±flË¡À˜
√õ∂±˚˛ 1.0 › 1.6 ø˜ø˜º ˚fl¬¬‘» fl¬‘ø˜ ˘•§±˚˛ 18 ŒÔÀfl¬
51 ø˜ø˜º ¤¬ı— ˜Ò…ˆ¬±À·¬ı˛ Œ¬ıÎ¬ˇ 4 ŒÔÀfl¬ 15 ø˜ø˜
’…±ø¸È¬±¬ı≈˘±˜øÈ¬ fl¬±À¬Û¬ı˛ Ú…±˚˛ ˜±—¸˘ › øÂ√^ø¬ı˝œÚº
¤øÈ¬ fl‘¬ø˜Àfl¬ ø¬ÛMÚ±˘œ¬ı˛ √õ∂±fl¬±À¬ı˛ ’±È¬Àfl¬ Ô±fl¬ÀÓ¬
¸±˝±˚… fl¬À¬ı˛º Œ‰¬±¯∏fl¬ ≈øÈ¬¬ı˛ ˜±ÀÁ¬ ÊÚÚ øÂ√^ Ô±Àfl¬º ŒÀ˝¬ı˛ ¬Û(±» √õ∂±ÀôL√ ¬Û‘á¬ÀÀ˙ ’±¬ı˛ ¤fl¬øÈ¬ øÂ√^ Ô±Àfl¬º

ø‰¬S Ú— 6.2.1 – ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¬¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬

Œ¬ı˛‰¬Ú øÂ√^

≈̃‡øÂ√̂

≈̃‡À‰¬± ∏̄fl¬

ÊÚÚ øÂ√^

’…±ø¸È¬±¬ı≈̆ ±˜
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¤Àfl¬ ¬ıÀ˘ Œ¬ı˛‰¬Ú øÂ√^º ÊÚÚ ŸÓ≈¬ÀÓ¬ ¬Û‘á¬ÀÀ˙ ¸±˜ø˚˛fl¬ˆ¬±À¬ı ¤fl¬øÈ¬ øÂ√^¬ÛÔ ¸‘ø©Ü ˝˚˛º ¤Àfl¬ ¬ıÀ˘ ˘¬ı˛±¬ı˛
Ú±˘œ¬ı˛ øÂ√^ ¬ÛÔ [Laurer’s canal opening) [ø‰¬S 6.2.10)º
6.4.2.4 Œ˝±¬ı¬ı˛Ì (Tegument) – Œ˝±¬ı¬ı˛ÌøÈ¬ ≈øÈ¬ d¬¬ı˛ øÀ˚˛ ·øÍ¬Ó¬º ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ¤fl¬øÈ¬ ̧ ±˝◊ÀÈ¬±õ≠±Ê˜
¸˜øi§Ó¬ ø¸Ú¸±˝◊øÈ¬˚˛±˜ (Syncitium) d¬¬ı˛º ¤˝◊ d¬¬ı˛øÈ¬  ’ôL√d¬À¬ı˛¬ı˛ ¸±ÀÔ ¸±˝◊ÀÈ¬±õ≠±Ê˜ ¬ı˛7¬¬¬≈ øÀ˚˛ ˚≈q¡º ’ôL√–
d¬¬ı˛øÈ¬ÀÓ¬ øÚÎ¬◊øflv¬˚˛±¸ ˚≈q¡ Œfl¬±¯∏ ¬ı± ¸±˝◊È¬Ú Ô±Àfl¬º ≈øÈ¬ d¬À¬ı˛¬ı˛ ˜±ÀÁ¬ Ô±Àfl¬ Œ¬Û˙œd¬¬ı˛º ¤Àfl¬ ¬ıÀ˘ Œ¬ı¸±˘
˘…±ø˜Ú±º ¬ıø˝–d¬À¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ ¤fl¬øÈ¬ øS-¤fl¬fl¬d¬¬ı˛œ˚˛ ’±¬ı¬ı˛Ìœ Ô±Àfl¬º ¤˝◊ õ≠±Ê˜ ¬Û«±øÈ¬ ŒÔÀfl¬ ˜±˝◊ÀflË¡±øˆ¬ø˘
Î¬◊»¬Ûiß ˝˚˛º ø¸Ú¸±˝◊øÈ¬˚˛±˜ d¬À¬ı˛ ˜±˝◊ÀÈ¬±fl¬ø`ò¬˚˛±, ¬ı˛±˝◊À¬ı±ÀÊ±˜, ·˘ø·¬ıd≈¬, ¤À`¬±õ≠±Êø˜fl¬ Œ¬ı˛øÈ¬fl≈¬˘±˜ Â√±Î¬ˇ±
Ú±Ú±√õ∂fl¬±¬ı˛ é¬ø¬ı˛Ó¬, ¸ø=Ó¬ › Œ˙±ø¯∏Ó¬ ¬Û±Ô« Ô±Àfl¬º

Œ˝Àfl¬ ¬ı±˝◊À¬ı˛¬ı˛ ’±‚±Ó¬ ŒÔÀfl¬ ¬ı˛é¬± Â√±Î¬ˇ±› Œ˝±¬ı¬ı˛Ì (i) ¬Û≈ø©Ü¬ı˛ Œ˙±¯∏Ì, (ii) ø¬ıøˆ¬iß ¬ıd≈¬¬ı˛ ¸—Àù≠¯∏ ›
é¬¬ı˛Ì, (iii) ’¸À˜±À¬ı˛·≈À˘˙Ú › Œ¬ı˛‰¬Ú ¤¬ı— (iv) ¸—À¬ıÚ ¢∂˝ÀÌ ’—˙¢∂˝Ì fl¬À¬ı˛º Œ˝±¬ı¬ı˛ÀÌ¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ d¬À¬ı˛
¢≠±˝◊Àfl¬±fl¬…±ø˘' Ú±˜fl¬ ˙fl«¬¬ı˛±Ê±Ó¬œ˚˛ ¬ıd≈¬¬ı˛ d¬¬ı˛ Ô±Àfl¬º ¤˝◊ d¬¬ı˛øÈ¬ Œ¬Û±¯∏fl¬ √õ∂±Ìœ¬ı˛ Ê±¬ı˛fl¬ ¬ı˛¸ ŒÔÀfl¬ ¤˝◊
¬Û¬ı˛Êœ¬ıœÀ¬ı˛ ¸≈¬ı˛é¬± fl¬À¬ı˛º ’±¬ı¬ı˛ÌœÀÓ¬ ’ÀÚfl¬ ¸˜˚˛ fl¬KÈ¬fl¬, ¬Û…±ø¬Û˘± ¤¬ı— é≈¬^ é≈¬^ ¸—À¬ıÚ ’e· Ô±Àfl¬º

ø‰¬S Ú— 6.2.2 – ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¬¬ı˛ Œ˝±¬ı¬ı˛ÀÌ¬ı˛ √õ∂àÔÀ2ÂÀ¬ı˛ ˝◊À˘fl¬¬∏CÚ ’±Ì≈¬ıœé¬øÚfl¬ ø‰¬S¬ı˛≈¬Ûº

ø‰S Ú— 6.2.3 – ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¬¬ı˛ √õ∂àÔÀ2ÂÀ¬ı˛ ø‰¬S¬ı˛≈¬Ûº
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Œ¬ı¸±˘ ˘…±±ø˜Ú± øÓ¬ÚøÈ¬ Œ¬Û˙œd¬¬ı˛ øÀ˚˛ ·øÍ¬Ó¬º ¬ı±˝◊À¬ı˛¬ı˛ øfl¬ ŒÔÀfl¬ √õ∂Ô˜ d¬¬ı˛øÈ¬ ¬ı‘M±fl¬±¬ı˛ Œ¬Û˙œ¬ı˛º ¤¬ı˛
¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘˝◊ Œ˝øÈ¬ ˘•§± ˝˚˛º ¬ı‘M±fl¬±¬ı˛ Œ¬Û˙œ¬ı˛ ¬ÛÀ¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ˝í˘ Î¬◊˘•§ Œ¬Û˙œ d¬¬ı˛º ¤˝◊ d¬À¬ı˛¬ı˛
¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ ŒÀ˝¬ı˛ ¬Ûø¬ı˛øÒ ¬ı‘øX¬Û±˚˛, Œ˝øÈ¬ ˝ò¶§ ˝˚˛º ¤Àfl¬¬ı±À¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ˝˘ øÓ¬˚«fl¬ Œ¬Û˙œd¬¬ı˛º
¬ıø˝¬¬ı˛±¬ı¬ı˛Ì › ¤À`¬±Î¬±À˜«¬ı˛ ˜Ò…àÔ˘øÈ¬ ’¸—¬ıX ¬Û…±À¬ı˛Úfl¬±˝◊˜± fl¬˘± øÀ˚˛ ¬Û”Ì« Ô±Àfl¬º ¤˝◊ ¬Û…±À¬ı˛Úfl¬±˝◊˜±
fl¬˘±˚˛ ’±ˆ¬…ôL√¬ı˛œÚ ’e·¸˜”˝ ¢∂øÔÓ¬ Ô±Àfl¬º
6.4.2.5 Œ¬ÛÃø©Üfl¬Ó¬La (Alimentary system) – ˚fl‘¬» fl‘¬ø˜¬ı˛ Œ¬ÛÃø©Üfl¬Ó¬La ’ÀÛé¬±fl‘¬Ó¬ ¸¬ı˛˘ ¤¬ı—
˜≈‡øÂ√^ › ‡±…Ú±˘œ ˘˝◊˚˛± ·øÍ¬Ó¬º

˜≈‡øÂ√^øÈ¬ ø˙¬ı˛˙efl≈¬¬ı˛ ˜Ò…àÔÀ˘ ’efl¬ÀÀ˙ ’¬ıøàÔÓ¬ ¤¬ı— Œ˜Ãø‡fl¬ Œ‰¬±¯∏fl¬ ¬Z±¬ı˛± Œ¬ıø©ÜÓ¬º ¤øÈ¬ ¤fl¡øÈ¬
’øÓ¬ é≈¬^ ‰≈¬øe·¬ı˛ Ú…±˚˛ ˜≈‡ø¬ı¬ıÀ¬ı˛ ˜≈q¡ ˝˚˛º ˜≈‡ø¬ı¬ı¬ı˛ ·˘ø¬ıÀ˘¬ı˛ ¸Àe· ˚≈q¡ ˝˚˛º ·˘ø¬ı˘øÈ¬ Œ·±˘±fl¬±¬ı˛ ¬Û≈¬ı˛≈
˜±—¸˘ √õ∂±fl¬±¬ı˛˚≈q¡º √õ∂±fl¬±À¬ı˛ øfl¬Â√≈ ¬Ûø¬ı˛˜±Ú ¬¢∂øKÔ Ô±Àfl¬º ·˘ø¬ıÀ˘¬ı˛ ’¬Û¬ı˛√õ∂±ÀôL√ ¢∂±¸Ú±˘œ¬ı˛ ¸Àe· ˚≈q¡º
¢∂±¸Ú±˘œ¬ı˛ √õ∂±fl¬±¬ı˛ ¬Û±Ó¬˘± ¤¬ı— ¤øÈ¬ ¤fl¬øÈ¬ ‡≈¬ı˝◊ é≈¬^ ’—˙º ¢∂±¸Ú±˘œ ’ÀLa¬ı˛ ¸Àe· ˚≈q¡ ˝˚˛º ’LaøÈ¬ ≈ˆ¬±À·
ø¬ıˆ¬q¡º ’La ≈øÈ¬ ¬ı‘˝±fl¬±¬ı˛, ˙±‡±øi§Ó¬ Ôø˘fl¬±¬ı˛ Ú…±˚˛ Î¬±Ú ¬ı±˜ Œ˘±À¬ı ø¬ıˆ¬q¡º √õ∂øÓ¬øÈ¬ ’±øLa√fl¬ Ôø˘ ¬Û≈Ú¬ı˛±˚˛
’ÀÚfl¬·≈ø˘ ˙±‡±-√õ∂˙±‡± ¸‘ø©Ü fl¬À¬ı˛ ŒÀ˝¬ı˛ ¬Û(±»√õ∂±ôL√ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º ¤˝◊√õ∂fl¬±¬ı˛ ’¸—‡… ˙±‡±-√õ∂˙±‡± ¸˜øi§Ó¬
ø¸fl¬±˜ Ô±fl¬±˚˛ ŒÀ˝ ‡±… ¬Ûø¬ı˛À¬ı˙Ú › ¬¬Ûø¬ı˛¬Û±fl¬ øflË¡˚˛±¬ı˛ ¸≈ø¬ıÀÒ ˝À˚˛ÀÂ√º ‡±…Ú±˘œ¬ı˛ ˜ÀÒ… ¬Ûø¬ı˛¬Û±fl¬ ˝›˚˛±
¬Û≈ø©Ü Œ˙±ø¯∏Ó¬ ˝˚˛ ‡±…Ú±˘œ √õ∂±fl¬±À¬ı˛º ¤À¬ı˛ ¬Û±˚˛≈øÂ√^ ŒÚ˝◊º Ó¬±˝◊ ’À˙±ø¯∏Ó¬ ¬ıÊ«…¬ıd≈¬ ˜≈‡øÂ√^ ¬ÛÀÔ ¬ı±˝◊À¬ı˛
Œ¬ıø¬ı˛À˚˛ ˚±˚˛º

ø‰¬S Ú— 6.2.4 – Ù¬…±ø¸›˘±¬ı˛ ‡±±…Ú±˘œÓ¬Laº
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˚fl‘¬» fl‘¬ø˜ ø¬ÛMÚ±˘œ¬ı˛ ̃ ÀÒ… ¬ı¸¬ı±¸ fl¬À¬ı˛º ¤À¬ı˛ ·˘ø¬¬ıÀ˘¬ı˛ Œ‰¬±¯∏fl¬ é¬˜Ó¬± Ô±fl¬±˚˛ Œfl¬±À¯∏¬ı˛ ’—˙, é¬ø¬ı˛Ó¬
¬ı˛¸¸˜”˝, ø¬ÛM, ¬ı˛q¡, ˘ø¸fl¬± ˝◊Ó¬…±ø Œ˙±¯∏Ú fl¬À¬ı˛º Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ ŒÔÀfl¬ Œ˙±ø¯∏Ó¬ ¬Û≈ø©Ü¬ı˛ Î¬◊¬ÛÀ˚±·œ ‡±…¬ıd≈¬
¢≠±˝◊Àfl¬±ÀÊÚ ¤¬ı— ‰¬ø¬ı«¬ı˛≈À¬Û ŒÀ˝¬ı˛ ̃ ÀÒ… ̃ Ê≈Ó¬ Ô±Àfl¬º Ó¬¬ı˛˘ ¬ıÊ«…¬ıd≈¬ ¬ı…¬ÛÚ √õ∂øflË¡˚˛±˚˛ ¬Û…±À¬ı˛Úfl¬±˝◊˜± Œfl¬±¯∏d¬À¬ı˛
¤À¸ Ê˜± ˝˚˛º

˚fl‘¬» fl‘¬ø˜¬ı˛ ¬ıø˝¬ı˛±¬ı¬ı˛Ì› ¸ø√flË¡˚˛ˆ¬±À¬ı ¬Û≈ø©Ü Œ˙±¯∏ÀÌ ¸±˝±˚… fl¬À¬ı˛º Œ˝±¬ı¬ı˛Ì ŒÔÀfl¬ øÚ–¸‘Ó¬ ø¬ıøˆ¬iß
Î¬◊»À¸‰¬Àfl¬¬ı˛ øflË¡˚˛±˚˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛˝◊ Œ¬Û±¯∏fl¬ fl¬˘±¬ı˛ ’—˙ ø¬ıÀ˙À¯∏¬ı˛ Ê±¬ı˛Ì øflË¡˚˛± ̇ ≈¬ı˛≈ ̋ ˚˛º ¤˝◊ √õ∂fl¬±¬ı˛ ’Ò«Ê±ø¬ı˛Ó¬
¬ı± ¬Û”Ì«Ê±ø¬ı˛Ó¬ ¬Û≈ø©Ü ˚fl‘¬» fl‘¬ø˜¬ı˛ ’±¬ı¬ı˛Ì øÀ˚˛ Œ˙±ø¯∏Ó¬ ˝˚˛º
6.4.2.6 Œ¬ı˛‰¬Ú (Exeretion) – ŒÀ˝¬ı˛ ’é¬À¬ı˛‡± ¬ı¬ı˛±¬ı¬ı˛ ø¬ıd¬‘Ó¬ ¤fl¬øÈ¬ Œ¬ı˛‰¬ÚÚ±˘œ ¤¬ı— ¤¬ı˛ ŒÔÀfl¬ ŒÀ˝¬ı˛
≈¬Û±À˙ ø¬ıd¬‘Ó¬ ’Ú≈Õ‚«… fl¬Ó¬fl¬·≈ø˘ Ú±ø˘fl¬± › Ó¬±À¬ı˛ ̇ ±‡±-√õ∂˙±‡± øÚÀ˚˛ Œ¬ı˛‰¬Ú ’e· ·øÍ¬Ó¬º ŒÀ˝¬ı˛ ’é¬À¬ı˛‡±
¬ı¬ı˛±¬ı¬ı˛ Œ˚ Ú±ø˘øÈ¬ ø¬ıd¬‘Ó¬ Ó¬±Àfl¬ ¬ıÀ˘ Œ√õ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛±˘ Ú±ø˘ (Protonephridial duct)º ¤˝◊ Ú±ø˘øÈ¬
ŒÀ˝¬ı˛ ¬Û(±»ˆ¬±À· ˜Ò… ’efl¬œ˚˛ ’=À˘ ¤fl¬øÈ¬ Œ¬ı˛‰¬Ú øÂ√À^¬ı˛ ˜±Ò…À˜ ¬ı±ø˝À¬ı˛ ˜≈q¡ ˝˚˛º Œ¬ı˛‰¬ÚÚ±˘œ¬ı˛ ¸•ú≈‡
’=˘ ŒÔÀfl¬ 4øÈ¬ ˙±‡± Ú±ø˘ Œ¬ı¬ı˛ ˝À˚˛ÀÂ√º Œ¬ı˛‰¬ÚÚ±˘œ ŒÔÀfl¬ ˙±‡± Ú±ø˘ ¤¬ı— ˙±‡± Ú±˘œ ŒÔÀfl¬ ’ÀÚfl¬
√õ∂˙±‡± Ú±ø˘fl¬± Œ¬ı¬ı˛ ˝˚˛º ¤˝◊ ¸”Ñ ¸”Ñ √õ∂˙±‡± Ú±ø˘fl¬±¬ı˛ ˜±Ô±˚˛ ¤fl¬øÈ¬ fl¬À¬ı˛ ŒÙv¬˜ Œfl¬±¯∏ ¬ı± ø˙‡± Œfl¬±¯∏
˚≈q¡ Ô±Àfl¬º ŒÙv¬˜ Œfl¬±¯∏·≈ø˘ ¬ıÎ¬ˇ ¬ıÎ¬ˇ¬ ø¸ø˘˚˛±ø¬ıø˙©Ü øÚÎ¬◊øflv¬˚˛±¸ ¸˜øi§Ó¬ ¤fl¬ ¤fl¬øÈ¬ ¬ıÎ¬ˇ Œfl¬±¯∏º ¤¬ı˛ ˜±Á¬‡±ÀÚ
Ù“¬±¬Û± ’=˘ Ô±Àfl¬º ¤˝◊ Œfl¬±¯∏  ¬Û…±À¬ı˛Úfl¬±˝◊˜± ŒÔÀfl¬ Ó¬¬ı˛˘ Œ¬ı˛‰¬Ú ¬Û±Ô« Œ˙±¯∏Ú fl¬À¬ı˛º Œ¬ı˛‰¬Ú¬Û±Ô« flË¡À˜
√õ∂˙±‡± › Œ¬ı˛‰¬ÚÚ±˘œÀÓ¬ ¤À¸ Ê˜± ˝˚˛ ¤¬ı— Œ¬ı˛‰¬Ú øÂ√À^¬ı˛ ˜±Ò…À˜ ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º

ø‰S Ú— 6.2.5 – Ù¬…±ø¸›˘±¬ı˛ Œ¬ı˛‰¬ÚÓ¬ÀLa¬ı˛ ø¬ıÚ…±¸ [¬ı±À˜]; ¤fl¬øÈ¬ ø˙‡± Œfl¬±¯∏ [Î¬±˝◊ÀÚ]º
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6.4.2.7 ¶ß±˚˛≈Ó¬La (Nervous system) – ˚fl¬‘» fl‘¬ø˜¬ı˛  ¶ß±˚˛≈Ó¬La ˚ÀÔ©Ü ¸≈·øÍ¬Ó¬ ¤¬ı— øÚÎ¬±ø¬ı˛˚˛± ¬ÛÀ¬ı«¬ı˛
√õ∂±ÌœÀ¬ı˛ ŒÔÀfl¬ Î¬◊ißÓ¬º ¢∂±¸Ú±˘œÀfl¬ ø‚À¬ı˛ ¶ß±˚˛≈ ’e·≈¬ı˛œ¬ı˛ ¸‘ø©Ü ˝À˚˛ÀÂ√º ¤Àfl¬ ¬ıÀ˘ Œ¸ø¬ı˛¬ıË±˘ ø¬ı˛— (cerebral

ring) ¬ı± ø˙¬ı˛ ’e·≈¬ı˛œº ¤˝◊ ø˙¬ı˛’e·≈¬ı˛œ¬ı˛ ¬Û‘á¬-¬Û±ù´œ«˚˛ ˆ¬±À· ¤fl¬ÀÊ±Î¬ˇ± ø˙¬ı˛-¢∂øKÔ (cerebral ganglion)

› ’efl¬ÀÀ˙ ¤fl¬øÈ¬ ’efl¬œ˚˛ ¶ß±˚˛≈ ¢∂øKÔ ’±ÀÂ√º ¤˝◊ ø˙¬ı˛-¶ß±˚˛≈¢∂øKÔÀfl¬ ˜ød¬©®› ¬ı˘± ˚±˚˛º ¤˝◊ ¢∂øKÔ·≈ø˘
ŒÔÀfl¬ øÓ¬ÚÀÊ±Î¬ˇ± ¶ß±˚˛≈¬ı˛7¬¬¬≈ ˘•§±˘ø•§ˆ¬±À¬ı ŒÀ˝ ¬Û(±ƒ ˆ¬±· ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ˝À˚˛ÀÂ√º ¬Û‘á¬œ˚˛, ’efl¬œ˚˛ ›
¬Û±ù´œ«˚˛º ¤À¬ı˛ ˜ÀÒ… ¬Û±ù´œ«˚˛ ¶ß±˚˛≈¬ı˛7¬¬¬≈ ŒÊ±Î¬ˇ± ø¬ıÀ˙¯∏ ¸≈·øÍ¬Ó¬º ˘•§± ¶ß±˚˛≈¬ı˛7¬¬¬≈·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe·
fl¬Ó¬fl¬·≈ø˘ ’Ú≈√õ∂àÔ ˙±‡± ¶ß±˚˛≈¬ı˛ ¬Z±¬ı˛± ˚≈q¡º √õ∂øÓ¬øÈ¬ ¶ß±˚˛≈¬ı˛7¬¬¬≈ ŒÔÀfl¬ fl¬Ó¬·≈ø˘ ˙±‡± ¶ß±˚˛≈ Œ¬ı¬ı˛ ˝À˚˛ ø¬ıøˆ¬iß
’Àe· ø¬ıd¬‘Ó¬ Ô±Àfl¬º ’øÒfl¬±—˙ ¶ß±˚˛≈Àfl¬±¯∏˝◊ ø¬ZÀ˜¬ı˛≈ ø¬ıø˙©Üº ŒÀ˝¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ø˙¬ı˛’e·≈¬ı˛œ ŒÔÀfl¬ ŒÂ√±È¬
ŒÂ√±È¬ ¶ß±˚˛≈ Œ¬ı¬ı˛ ˝À˚˛ ø¬ıd¬‘Ó¬ ˝˚˛º

 ø‰S Ú— 6.2.7 – Ù¬…±ø¸›˘±¬ı˛ fl‘¬ø˜¬ı˛ ¬Û≈¬ı˛≈¯∏ › ¶aœ ÊÚÚ ’Àe·¬ı˛ ø¬ıÚ…±¸º

˚fl¬‘» fl‘¬ø˜¬ı˛ ¸≈øÚø«©Ü :±ÀÚøfÀ˚˛¬ı˛ fl¬Ô± Ê±Ú± ŒÚ˝◊º Ó¬À¬ı, ¸±¬ı˛± ŒÀ˝ ‰¬À˜«¬ı˛ Î¬◊¬Û¬ı˛ ˝◊Ó¬d¬Ó¬– ø¬ıøé¬5
¶Û˙«À¬ı±Òfl¬ (tactile) ’efl¬ ¬ı± È¬…±Àe·±ø¬ı˛À¸¬ÛÈ¬¬ı˛ (tangoreceptor) Ô±Àfl¬º ˙±‡± › √õ∂˙±‡± ¶ß±˚˛≈¬ı˛ √õ∂±ôL√·≈ø˘
¬ı±˘ƒÀ¬ı¬ı˛ Ú…±˚˛ ¶£¬œÓ¬ ˝À˚˛ ¤·≈ø˘ ·øÍ¬Ó¬º

6.4.2.8 ù´¸ÚÓ¬La (Respiratory System) – ̊ fl‘¬» fl‘¬ø˜¬ı˛ ’¬ı±Ó¬ ù´¸Ú ̋ ˛̊º ¤ ◊̋ √õ∂øflË¡ ˛̊± ˛̊ ¢≠± ◊̋Àfl¬±ÀÊÀÚ¬ı˛
¢≠±˝◊Àfl¬±ø˘ø¸À¸¬ı˛ Ù¬À˘ fl¬±¬ı«Ú Î¬±˝◊-’'±˝◊Î¬ › ˘…±fl¬øÈ¬fl¬ ’…±ø¸Î¬ Î¬◊»¬Ûiß ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛±˚˛ Î¬◊»¬Ûiß CO

2
,

Œ˝Qfl¬ øÀ˚˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛ ’±¬ı˛ ˘…±fl¬øÈ¬fl¡ ’…±ø¸Îƒ¬ Œ¬ı˛‰¬Ú Ó¬La øÀ˚˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛º

ø‰¬S Ú— 6.2.6 – Ù¬…±ø¸›˘± fl‘¬ø˜¬ı˛ ¶ß±˚˛≈ ø¬ıÚ…±¸º
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6.4.2.9 ÊÚÚÓ¬La [Reproductive system) – ˚fl‘» fl‘¬ø˜ Î¬◊ˆ¬ø˘e· ˜ÀÚ±¤ø¸˚˛±¸ (monoecious)

¬ı± ˝±¬ı˛À˜±ÀÙË¬±Î¬±˝◊È¬ [hermaphrodite) √õ∂±Ìœº ¤À¬ı˛ ¶aœ ¬Û≈¬ı˛≈¯∏ Œˆ¬ ŒÚ˝◊º ¤fl¬˝◊ ŒÀ˝ ¶aœ › ¬Û≈¬ı˛≈¯∏ Î¬◊ˆ¬˚˛
ÊÚÚ±e·˝◊ ’±ÀÂ√º
6.4.2.9.1 ¬ Û≈¬ı˛≈¯∏ ÊÚÚÓ¬Laa (Male reproductive system) – ¤˝◊ ÊÚÚÓ¬La ¤fl¬ÀÊ±Î¬ˇ± ˙≈flË¡±˙˚˛,
¤fl¬ÀÊ±Î¬ˇ± ˙≈flË¡Ú±˘œ, ˙≈√flË¡Ôø˘ ¬ı± Œ¸ø˜Ú…±˘ Œˆ¬ø¸fl¬˘ƒ , Œé¬¬ÛÚÚ±˘œ ¬ı± ˝◊Ê±fl≈¬À˘È¬±¬ı˛œ Ú±˘œ ¤¬ı— ø¸¬ı˛±¸
¬ı± ø˙ùü øÀ˚˛ ·øÍ¬Ó¬º

1. ˙≈flË¡±˙˚˛ (Testis) - ˙≈flË¡±˙˚˛ ≈øÈ¬ ’Ó¬…ôL√ ˙±‡±-√õ∂˙±‡± ¸˜øi§Ó¬ ¤¬ı— ¤fl¬øÈ¬ ’¬Û¬ı˛øÈ¬¬ı˛ ø¬ÛÂ√ÀÚ
’¬ıøàÔÓ¬º ¤˝◊ ˙≈flË¡±˙˚˛ ≈øÈ¬ ŒÀ˝¬ı˛ ˜Ò…ˆ¬±· › ¬Û(±»ˆ¬±À·¬ı˛ ’øÒfl¬±—˙ ’=˘ Ê≈ÀÎ¬ˇ ’¬ıøàÔÓ¬º ˙≈flË¡±˙À˚˛
˙±‡± Ú±ø˘fl¬±·≈ø˘¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ ·±À˚˛¬ı˛ Œfl¬±¯∏·≈ø˘ ŒÔÀfl¬ ˙≈flË¡ (Spermatozoa) Î¬◊»¬Ûiß ˝˚˛º

2. ˙≈flË¡Ú±˘œ (Vasa deferensia) - √õ∂ÀÓ¬…fl¬ ˙≈flË±˙˚˛ ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À¬ı˛ ¸¬ı˛≈ é¬œÌ ˙≈flË¡Ú±˘œ ¬ı±
¶Û±˜«Î¬±" ¬ı± ˆ¬±¸øÎ¬Ù¬±À¬ı˛k Œ¬ı¬ı˛ ˝À˚˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ø·À˚˛ ’…±ø¸È¬±¬ı≈…˘±À˜¬ı˛ øÚfl¬È¬¬ıÓ«¬œ ’=À˘ ≈¬Û±À˙¬ı˛
≈øÈ¬ ¤fl¬ÀS ø˜ø˘Ó¬  ˝˚˛º ¤˝◊ ø˜˘ÚàÔ˘øÈ¬ ¶£¬œÓ¬ ˝À˚˛ ¤fl¬øÈ¬ œ‚«±fl¬±¬ı˛ Œ¬Û˙œ˜˚˛ Ôø˘fl¬± ·Í¬Ú fl¬À¬ı˛º ¤˝◊
Ôø˘fl¬±øÈ¬Àfl¬ ¬ıÀ˘ ˙≈flË¡Ôø˘ ¬ı± Œ¸ø˜Ú…±˘ Œˆ¬ø¸fl¬˘ƒ [Seminal vesicle) º ¤˝◊ Œ¸ø˜Ú…±˘ Œˆ¬ø¸fl¬˘ƒ-¤
˙≈flË¡ ¸±˜ø˚˛fl¬ˆ¬±À¬ı Ê˜± Ô±Àfl¬ [ø‰¬S 6.2.8)º

3. Œé¬¬ÛÚ Ú±ø˘ (Ejaculatory duct) › ø˙ùü (penis) ¬ı± ø¸¬ı˛±¸ (cirrus) –
Œ¸ø˜Ú…±˘ Œˆ¬ø¸fl¬˘ƒ ŒÔÀfl¬ ’øÓ¬ ¸”Ñ › ’øÓ¬˙˚˛ ¬Û±fl¬±ÀÚ± ¤fl¬øÈ¬ Ú±ø˘fl¬± Î¬◊æ≥Ó¬ ˝À˚˛ ø˙Àùü¬ı˛ ¸±ÀÔ

˚≈q¡ ˝˚˛º ¤Àfl¬ Œé¬¬ÛÚ Ú±˘œ ¬ı± ˝◊Ê±fl≈¬À˘È¬±¬ı˛œ Ú±ø˘ ¬ıÀ˘º ¤˝◊ Ú±ø˘Àfl¬ ø‚À¬ı˛ ’¸—‡… ¸”Ñ ¤fl¬Àfl¬±¯∏œ ¢∂øKÔ
Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ √õ∂ÀàÈ¬È¬ ¢∂øKÔ (prostate gland)º ¤˝◊ ¢∂øKÔ¬ı˛ é¬ø¬ı˛Ó¬ ¬ı˛¸ Œé¬¬ÛÚ Ú±ø˘ÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇº
ø¸¬ı˛±¸ ¬ı± ø˙ùü ¤fl¬øÈ¬ Œ¬Û˙œ˜˚˛ ’e·º ¤øÈ¬ ¸—·˜ ’e· ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º ø¸¬ı˛±¸ ÊÚÚ ·˝3À¬ı ̨(genital

atrium) ˜≈q¡ ˝˚˛º ø˙ùü, Œ¸ø˜Ú…±˘ Œˆ¬ø¸fl¬˘ › Œ√õ∂±ÀàÈ¬È¬¢∂øKÔ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ’±¬ı¬ı˛Ìœ øÀ˚˛ ’±¬ı‘Ó¬ Ô±Àfl¬º
¤˝◊ ’±¬ı¬ı˛ÌœÀfl¬ ¬ıÀ˘ ø¸¬ı˛±¸ ¸…±fl¬ (cirrus sac) ¬ı± ø¸¬ı˛±¸ ’±¬ı¬ı˛Ìœ [ø‰¬S 6.2.8)º

4. ÊÚÚ ·˝3¬ı˛ (Genital atrium)- ¬Û≈¬ı˛≈¯∏ › ¶aœ Î¬◊ˆ¬˚˛ ÊÚÚ ’e··≈ø˘ ø¸¬ı˛±¸ Ôø˘¬ı˛ ¸±˜ÀÚ ¤fl¬øÈ¬
¸±Ò±¬ı˛Ì àÔ±ÀÚ ø˜ø˘Ó¬ ˝˚˛, ¤Àfl¬ ¬ıÀ˘ ÊÚÚ·˝3¬ı˛ ¬ı± ŒÊøÚÈ¬…±˘ ¤ø√√√∏C˚˛±˜º ¤˝◊ ÊÚÚ ·˝3¬ı˛øÈ¬ ’…±ø¸È¬…¬ı≈…˘±À˜¬ı˛
¸±˜ÀÚ ’efl¬ÀÀ˙ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì ÊÚÚ øÂ√^¬ÛÀÔ ¬ı±ø˝À¬ı˛ ˜≈q¡ ˝˚˛º

6.4.2.9.2 ¶aœ ÊÚÚÓ¬La (Female reproductive organ) – Ù¬…±±ø¸›˘±¬ı˛ ¶aœÊÚÚÓ¬La ¤fl¬øÈ¬
øÎ¬•§±˙˚˛, ˝◊Î¬◊ÀÈ¬¬ı˛±¸, fl≈¬¸≈˜ ¢∂øKÔ, Œ˜˝ø˘¸ ¢∂øKÔ › ˘¬ı˛±¬ı˛ Ú±ø˘ øÀ˚˛ ·øÍ¬Ó¬º

1. øÎ¬•§±˙˚˛ (Ovary) - øÎ¬•§±˙˚˛øÈ¬ Ú±ø˘fl¬±fl¬±¬ı˛, ’øÓ¬˙˚˛ ˙±‡±øi§Ó¬, ŒÀ˝¬ı˛ ¸•ú≈‡ ’—À˙¬ı˛ øé¬Ìˆ¬±À·
’¬ıøàÔÓ¬º ¤˝◊ Ú±ø˘fl¬±·≈ø˘¬ı˛ ·±À˚˛¬ı˛ Œfl¬±¯∏·≈ø˘ ŒÔÀfl¬ øÎ¬•§fl¬ Î¬◊»¬Ûiß ˝˚˛º øÎ¬•§±˙˚˛ ŒÔÀfl¬ ¸¬ı˛≈ Ú±ø˘ Î¬◊»¬Ûiß
˝˚˛, ¤Àfl¬ ¬ıÀ˘ øÎ¬•§Ú±ø˘ ¬ı± ›øˆ¬Î¬±" (oviduct)º

2. ÿÈ¬±˝◊¬Û (Ootype)- øÎ¬•§Ú±˘œ¬ı˛ ¤fl¬È≈¬ ’—˙ ¶£¬œÓ¬ ˝˚˛º ¤˝◊ ’—˙Àfl¬ ¬ıÀ˘ ÿÈ¬± ◊̋¬Ûº ÿÈ¬±˝◊¬ÛÀfl¬
ø‚À¬ı˛ ’¸—‡… ¤fl¬Àfl¬±¯∏œ ¢∂øKÔ Ô±Àfl¬º ¤À¬ı˛ ¬ıÀ˘ Œ˜˝ø˘¸ƒ ¢∂øKÔ (Mehlis gland) ¬ı± Œ‡±˘fl¬ ¢∂øKÔ (Shell

gland) Œ˜˝ø˘¸ ¢∂øKÔ¬ı˛¸ øÎ¬•§fl¬ Œ‡±˘fl¬ ∆Ó¬ø¬ı˛ÀÓ¬ ¸˝±˚˛Ó¬± fl¬À¬ı˛ ¤¬ı— øÎ¬•§Ú±˘œ¬ı˛ ˜ÀÒ… øÎ¬•§Àfl¬¬ı˛ ‰¬˘±‰¬À˘¬ı˛
ÊÚ… ¬ÛÔ ø¬Ûø2Â˘ fl¬À¬ı˛º ÿÈ¬±˝◊¬Û ŒÔÀfl¬ ¤fl¬øÈ¬ Ú±˘œ Î¬◊æ≥Ó¬ ˝À˚˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ¸¬ı˛±¸ø¬ı˛ Î¬◊iú≈q¡ ˝˚˛º ¤˝◊
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Ú±ø˘øÈ¬Àfl¬ ¬ıÀ˘ ˘¬ı˛±¬ı˛ fl¬…±Ú±˘ ¬ı± Ú±˘œ (Laurer’s canal)º ¤øÈ¬ é¬ø˚˛c≈ Œ˚±øÚ¬ı˛≈À¬Û ¬ıÓ«¬˜±Ú ¬ıÀ˘ ’Ú≈˜±Ú
fl¬¬ı˛± ˝˚˛º ¤Â√±Î¬ˇ± √õ∂À˚˛±ÊÀÚ øÎ¬•§±Ì≈ øÚ©ç¬˜ÀÚ ¸˝±˚˛Ó¬± fl¬À¬ı˛ ¤¬ı— ’øÓ¬ø¬ı˛q¡ ¸—·˜ àÔ±Ú ø˝¸±À¬ı› ø‰¬ø˝êÓ¬º

3. fl≈¬¸≈˜¢∂øKÔ (Vitelline gland) - ˚fl‘¬» fl‘¬ø˜¬ı˛ ≈¬Û±À˙¬ı˛ øfl¬Ú±¬ı˛±¬ı˛ øÀfl¬ ¸±˜ÀÚ ŒÔÀfl¬ ø¬ÛÂ√Ú ¬Û˚«ôL√
’¸—‡… ±Ú±±Ú± é≈¬^ é≈¬^ Ôø˘¬ı˛ Ú…±˚˛ ˆ¬±˝◊ÀÈ¬˘±˝◊Ú ¢∂øKÔ ¬ı± fl≈¬¸≈˜ ¢∂øKÔ ’¬ıøàÔÓ¬º ¤˝◊ ¢∂øKÔ·≈ø˘ √õ∂øÓ¬¬Û±Àù´«
é≈¬^ é≈¬^ Ú±ø˘fl¬± øÀ˚˛ ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡º √õ∂øÓ¬¬Û±À˙ ¤fl¬øÈ¬ ¬Û±ù´« Ú±˘œ Ô±Àfl¬º é≈¬^ é≈¬^ Ú±ø˘fl¬±·≈ø˘ ¤˝◊
¬Û±ù´«Ú±˘œ¬ı˛ ¸±ÀÔ ø˜ø˘Ó¬ ˝˚˛º ¬≈¬Û±À˙¬ı˛ ≈øÈ¬ Ú±˘œ ŒÀ˝¬ı˛ ˜±Á¬‡±ÀÚ ¤fl¬øÈ¬ ’±Î¬ˇ±’±øÎ¬ˇ Ú±˘œ øÀ˚˛ ¬Û¬ı˛¶Û¬ı˛
˚≈q¡º ¤˝◊ ’±Î¬ˇ±’±øÎ¬ˇ Ú±˘œøÈ¬¬ı˛ ˜±Á¬‡±ÀÚ ¤fl¬È≈¬ ¶£¬œÓ¬ ’—˙ Ô±Àfl¬ ¤Àfl¬ ¬ıÀ˘ fl≈¬¸≈˜ ¸=˚˛œ Ôø˘ (Yolk

reservoir) º ¤˝◊ ’—˙ ŒÔÀfl¬ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì fl≈¬¸≈˜ Ú±˘œ ÿÈ¬±˝◊À¬Û ¤À¸ ø˜ø˘Ó¬ ˝˚˛º Ù¬À˘ fl≈¬¸≈˜¢∂øKÔ
ŒÔÀfl¬ ¸—·‘˝œÓ¬ fl≈¬¸≈˜ Œfl¬±¯∏·≈ø˘ ÿÈ¬±˝◊À¬Û  ¤À¸ ¬ÛÀÎ¬ˇº ÿÈ¬±˝◊¬Û ˝˘ øÎ¬•§Ú±˘œ, ˘¬ı˛±¬ı˛ fl¬…±Ú±˘, fl≈¬¸≈˜Ú±˘œ
› Ê¬ı˛±˚˛≈¬ı˛ ø˜˘Ú àÔ±Úº ¤‡±ÀÚ˝◊ øÎ¬•§Àfl¬±¯∏ Ó¬±¬ı˛ √õ∂À˚˛±ÊÚœ¬˚˛ ‡±… [fl≈¬¸≈˜] › Œ‡±˘Àfl¬¬ı˛ Î¬◊¬Û±±Ú ˘±ˆ¬
fl¬À¬ı˛ ¤¬ı— Œ‡±˘Àfl¬ ’±¬ı‘Ó¬ ˝˚˛º

ø‰¬S Ú— 6.2.8 – Ù¬…±ø¸›˘± fl‘¬ø˜¬ı˛ ¶aœÊÚÚ Ó¬Laº ¬ı±À˜ - øÎ¬•§ ¸‘ø©Ü¬ı˛ ’±À·; Î¬±˝◊ÀÚ-ø¸¬ı˛±˜
Ôø˘ ¤¬ı— ¶aœ › ¬Û≈¬ı˛≈¯∏ ÊÚÚÓ¬ÀLa¬ı˛ ¸•Ûfl«¬º

4. Ê¬ı˛±˚˛≈ (Uterus) - ÿÈ¬±˝◊À¬Û¬ı˛ ¤fl¬√õ∂±ôL√ ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛ Ê¬ı˛±˚˛≈ ¬ı± ˝◊Î¬◊ÀÈ¬¬ı˛±¸º Ê¬ı˛±˚˛≈ ¸±˜ÀÚ¬ı˛
øÀfl¬ Œ˚ÃÚ √õ∂Àfl¬±Àá¬ (genital atrium) ˜≈q¡ ˝˚˛ [ø‰S 6.2.8, 6.29) º Ê¬ı˛±˚˛≈ÀÓ¬ øÚø¯∏q¡ øÎ¬•§Àfl¬¬ı˛ Œ‡±˘¸
’±¬ı¬ı˛Ì ∆Ó¬ø¬ı˛ ˝˚˛ ¤¬ı— Œ‡±˘À¸¬ı˛ ˜ÀÒ… øÎ¬•§Àfl¬¬ı˛ ¬Ûø¬ı˛ÌøÓ¬ ˝À˚˛ w≈¬Ì ¬ıøÒ«Ó¬ ˝˚˛º Ê¬ı˛±˚˛≈ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ
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øÎ¬•§fl¬ ‚Ú¸øißø¬ı©Ü Ô±Àfl¬º ˚Ô±¸˜À˚˛ ÊÚÚøÂ√À^¬ı˛ ˜±Ò…À˜ ˜≈q¡ ˝À˚˛ Œ¬Û±¯∏Àfl¬¬ı˛ ø¬ÛMÚ±˘œÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇº
Œ¸‡±ÀÚ ŒÔÀfl¬ ’ÀLa ’±À¸ ¤¬ı— ’¬ıÀ˙À¯∏ ˜À˘¬ı˛ ¸±˝±À˚… ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º

6.4.2.9.3 øÚÀ ∏̄fl¬ (Fertilization) – ˚fl‘¬» fl‘¬ø˜ ˝±¬ı˛˜±ÀÙË¬±Î¬±˝◊È¬ ¬ı± Î¬◊ˆ¬ø˘e· √õ∂±Ìœ ˝À˘› ¤À¬ı˛ ¬Û¬ı˛
øÚÀ¯∏fl¬ ˝˚˛º ¸e·À˜¬ı˛ ¸˜À˚˛ ¤fl¬øÈ¬ Ùv≈¬Àfl¬¬ı˛ ø˙ùü ’¬Û¬ı˛¬ Ùv≈¬Àfl¬¬ı˛ ˘¬ı˛±¬ı˛ Ú±˘œ¬ı˛ ˜ÀÒ… √õ∂ø¬ı©Ü ˝˚˛º ˘¬¬ı˛±¬ı˛ Ú±ø˘¬ı˛
˜ÀÒ… øÚøé¬5 ˙≈flË¡±Ì≈·≈ø˘ øÎ¬•§Ú±ø˘ÀÓ¬ ¬√õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— Œ¸‡±ÀÚ ’À¬Ûé¬˜±Ú øÎ¬•§±Ì≈·≈ø˘ÀÓ¬ øÚø¯∏q¡ fl¬À¬ı˛º
¤À¬ı˛ ’¬ı˙… √õ∂À˚˛±ÊÀÚ ¶§øÚÀ¯∏fl¬ ˝˚˛º ¤Àé¬ÀS ‹ Ùv≈¬Àfl¬ ˙≈flË¡±Ì≈·≈ø˘ ¶aœÊÚÚ øÂ√^ ¬ÛÀÔ Ê¬ı˛±˚˛≈¬ı˛ ˜ÀÒ… √õ∂À¬ı˙
fl¬À¬ı˛ ¤¬ı— flË¡À˜ Ê¬ı˛±˚˛≈¬ı˛ √õ∂Ô˜±—À˙ ø·À˚˛ øÎ¬•§±Ì≈·≈ø˘Àfl¬ øÚø¯∏q¡ fl¬À¬ı˛º
6.4.2.10 Êœ¬ıÚ‰¬flË¡ (Life cycle) – ˚fl‘¬» fl‘¬ø˜ ≈˝◊øÈ¬ øˆ¬iß √õ∂fl¬±¬ı˛ Œ¬Û±¯∏fl¬ ŒÀ˝ Êœ¬ıÚ‰¬flË¡ ¸•Û”Ì« fl¬À¬ı˛º
¤¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ Œˆ¬Î¬ˇ±, ’¬Û¬ı˛øÈ¬ ø˘˜øÚ˚˛± ¬∏C±Àefl¬¬È≈¬˘± Ú±˜fl¡ Ê˘Ê ˙±˜≈fl¬º Œˆ¬Î¬ˇ±¬ı˛ ˚fl‘¬ÀÓ¬ ¬Û”Ì«±e· fl‘¡ø˜
¬Û¬ı˛Êœ¬ıœ ø˝¸±À¬ı ¬ı±¸ fl¬À¬ı˛ ¤¬ı— Œ˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ √õ∂ÊÚÚ fl¬À¬ı˛º Ó¬±˝◊ Œˆ¬Î¬ˇ±Àfl¬ √õ∂±Ôø˜fl¬ Œ¬Û±¯∏fl¬ (Primary

host) ¬ıÀ˘º ’¬Û¬ı˛¬ÛÀé¬, ̇ ±˜≈Àfl¬¬ı˛ ŒÀ˝ ø¬ıøˆ¬iß√õ∂fl¬±¬ı˛ ̆ ±ˆ«¬± ˙± Î¬◊æ≥Ó¬ ̋ ˚˛º Ó¬±˝◊ ̇ ±˜≈fl¬Àfl¬ ¬ıÀ˘ Œ·ÃÌ Œ¬Û±¯∏fl¬
¬ı± ˜±Ò…ø˜fl¬ Œ¬Û±¯∏fl¬ ¬ı± Intermediate hostº Œ˚ √¸¬ı√õ∂±Ìœ¬ı˛ Êœ¬ıÚ‰¬flË¡ ¸•Û”Ì« ˝ÀÓ¬ ¤¬ı˛fl¬˜ ≈øÈ¬ Œ¬Û±¯∏fl¬
√õ∂±Ìœ¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ Ó¬±À¬ı˛ Êœ¬ıÚ‰¬flË¡Àfl¡ ¬ıÀ˘ Î¬±˝◊ÀÊÀÚøÈ¬fl¬ (digenetic) ¬ı± ø¬Z-Œ¬Û±¯∏fl¬ ¬Û≈©Ü Êœ¬ıÚ‰¬flË¡
[ø‰¬S 6.2.17)º

1. ˚fl‘» fl‘¬ø˜ Œˆ¬Î¬ˇ±¬ı˛ ŒÀ˝ √õ∂À¬ıÀ˙¬ı˛ ¬Û¬ı˛ ŒÔÀfl¬ øÓ¬Ú ˜±À¸¬ı˛ ˜ÀÒ…˝◊ øÎ¬˜¬Û±Î¬ˇ± ˙≈¬ı˛≈ fl¬À¬ı˛ ¤¬ı— √õ∂±˚˛ ¤·±¬ı˛
¬ı»¸¬ı˛ ˚±¬ı» flË¡˜±i§À˚˛ 3000 ŒÔÀfl¬ 35000 ¬Û˚«ôL√ øÎ¬˜ ¬Û±ÀÎ¬ˇº

2. øÎ¬•§fl¬ - øÚø¯∏q¡ øÎ¬•§fl¬ ˝±˘ƒfl¬± ¬ı±±˜œ ¬ı˛À„¬ı˛, ˘•§±˚˛ 130-150µm ¤¬ı— √õ∂ÀàÔ 63-93µmº øÎ¬À˜¬ı˛
¤fl¬√õ∂±ÀôL√ ¤fl¬øÈ¬ Ï¬±fl¬Ú± Ô±Àfl¬º ¬Ûø¬ı˛ÌÓ¬ ¬Û”Ì«±e· øÎ¬˜Àfl¬ ¬ıÀ˘ fl¬…±¬Ûø¸Î¬◊˘º Ê¬ı˛±˚˛≈¬ı˛ ˜ÀÒ… Ô±fl¬±¬ı˛ ¸˜À˚˛˝◊
øÎ¬•§Àfl¬¬ı˛ ¬ı‘øX ¬˝˚˛ ¤¬ı— ¤¬ı˛ ˜ÀÒ…˝◊ w≈¬ÀÌ¬ı˛ ¬ı‘øX ˝ÀÓ¬ Ô±Àfl¬º øÎ¬À˜¬ı˛ ˜ÀÒ…˝◊ ˘±ˆ«¬±¬ı˛ ¬Ûø¬ı˛¬Û”Ì« ¬ı‘øX ˝˚˛º ¤˝◊
¬ı‘øX¬ı˛ ÊÚ… ¬Ûø¬ı˛ø˜Ó¬ ¬Ûø¬ı˛˜±ÀÚ ’±^«Ó¬± √õ∂À˚˛±ÊÚº w¬≈Ì √õ∂Ô˜ ¬˘±ˆ«¬±˙±˚˛ Œ¬Û“ÃÂ√±ÀÓ¬ ¬Ûø¬ı˛À¬ı˙ Œˆ¬À, ¸˜˚˛
ŒÚ˚˛ Ú˚˛ ŒÔÀfl¬ ¬ÛÀÚÀ¬ı˛± øÚº

ø‰¬S Ú— 6.2.10 – Ù¬…±ø¸›˘±¬ı˛ √õ∂àÔÀ2ÂÀ
¶aœÊÚÚ ’Àe·¬ı˛ ’¬ıàÔ±Ú › ˘¬ı˛±¬ı˛-Ú±˘œ¬ı˛ ¬ÛÔº

ø‰¬S Ú— 6.2.9 – Ù¬…±ø¸›˘±¬ı˛ ÊÚÚÓ¬ÀLa¬ı˛ √õ∂Ò±Ú ’e·º
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¤¬ı˛fl¬˜ w≈¬Ì ¸À˜Ó¬ øÎ¬•§fl¬·≈ø˘ ˜À˘¬ı˛ ¸±ÀÔ Œ¬Û±¯∏fl¬ Œ˝ ŒÔÀfl¬ ¬ı±˝◊À¬ı˛ ¤À¸ ÊÀ˘¬ı˛ ¸—¶ÛÀ˙« ¤À˘
øÎ¬•§Àfl¬¬ı˛ ˜ÀÒ…¬ı˛ ¬Ûø¬ı˛ÌÓ¬ ˘±ˆ«¬± øÎ¬•§Àfl¬¬ı˛ ’¬Û±¬ı˛fl≈¬˘±˜ ¬ı± Ï¬±fl¬Ú± ŒÍ¬À˘ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º ¤˝◊ ˘±ˆ«¬±
˙±Àfl¬ ¬ıÀ˘ ø˜¬ı˛±ø¸øÎ¬˚˛±˜º ¤˝◊ ˘±ˆ«¬±¬ı˛ Œ˝ øÚ–¸‘Ó¬ ¤fl¬√õ∂fl¬±¬ı˛ Œ√õ∂±øÈ¬›˘±˝◊øÈ¬fl¬ Î¬◊»À¸‰¬fl¬ øÎ¬•§Àfl¬¬ı˛ Ï¬±fl¬Ú±
‡≈˘ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

ø‰¬S Ú— 6.2.12 – ˚fl‘¬» fl‘¬ø˜¬ı˛ ø˜¬ı˛±ø¸øÎ¬˚˛± ˘±ˆ«¬± ˙± ; A-¬ıø˝–‘À˙… ¤ø¬ÛÊ±¬ı˛˜±˘ ¬Û±Ó¬; B-øˆ¬Ó¬À¬ı˛¬ı˛ ’e·¸˜”À˝¬ı˛ ø‰¬S¬ı˛≈¬Ûº

3. ø˜¬ı˛±ø¸øÎ¬˚˛±˜ [Miracidium)- ¤øÈ¬˝◊ ˝í˘ ˚fl‘¬Ó¬ fl‘¬ø˜¬ı˛ √õ∂Ô˜ ¶§±ÒœÚ ¸ôL√¬ı˛Ú˙œ˘ ˘±ˆ«¬± ˙±º
ø˜¬ı˛±ø¸øÎ¬˚˛±˜ ˙±efl¬¬ı±fl‘¬øÓ¬, ’øÓ¬é≈¬^, √õ∂±˚˛ 0.13 ø˜ø˜ ˘•§±, ø¸ø˘˚˛±˚≈q¡ ˘±ˆ«¬±º ¤À¬ı˛ ŒÀ˝¬ı˛ ’±¬ı¬ı˛ÀÌ

ø‰¬S Ú— 6.2.11 – Ù¬…±ø¸›˘±¬ı˛ fl‘¬ø˜¬ı˛ ¤fl¬øÈ¬ ¬Ûø¬ı˛ÌÓ¬ w≈¬Ì˚≈q¡ øÎ¬•§fl¬º
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21 øÈ¬ ¤ø¬ÛÎ¬±˜«±˘ ¬Û±Ó¬ ¬Û“±‰¬øÈ¬ ¸±ø¬ı˛ÀÓ¬ Œ·±˘±fl¬±À¬ı˛ ¸±Ê±ÀÚ± Ô±Àfl¬º ¤˝◊ ¬Û±Ó¬·≈ø˘ÀÓ¬ ’¸—‡… ø¸ø˘˚˛±
Ô±Àfl¬º ŒÀ˝¬ı˛ ’¢∂√õ∂±ôL√ ˙±efl¬¬ı±fl‘¬øÓ¬¬ı˛º ¤Àfl¬ ¬ıÀ˘ ø˙¬ı˛·≈{ú ¬ı± ¤ø¬Ûfl¬…±˘ ¬Û…±ø¬Û˘± (apical papilla) º
¤˝◊ ’=À˘ Œfl¬±Ú ø¸ø˘˚˛± Ô±Àfl¬ Ú±º ŒÀ˝¬ı˛ ¸±˜ÀÚ ’—À˙ ¤fl¬ÀÊ±Î¬ˇ± ¤fl¬Àfl¬±¯∏œ ø˙¬ı˛-¢∂øKÔ ¬ı± Œfl¬Ù¬±ø˘fl¬
¢∂øKÔ [caphalic gland) ¬ı± Œ¬ÛøÚÀ¬∏C˙±Ú (penetration) ¢∂øKÔ ¬ı± ’Ú≈√õ∂À¬ı˙œ ¢∂øKÔ Ô±Àfl¬º ¤Â√±Î¬ˇ± ¸±˜ÀÚ
øÀfl¬ ¤fl¬ÀÊ±Î¬ˇ± ¬ıÌ«±˘ ‰¬é≈¬ Ô±Àfl¬º ¤À¬ı˛ ¤fl¬ÀÊ±Î¬ˇ± ŒÙv¬˜ Œ¸˘ øÀ˚˛ Œ¬ı˛‰¬Ú ¸•Ûiß ˝˚˛º ŒÀ˝√√¬ı˛ ¬Û(±»’ÀÒ«
fl¬À˚˛fl¬øÈ¬ ¬ıÎ¬ˇ ¬ıÎ¬ˇ Ê±˜« Œfl¬±¯∏ ¬ı± ÊÚÚ Œfl¬± ∏̄ Ô±Àfl¬º

øÎ¬•§fl¬ Œ‡±˘fl¬ ŒÔÀfl¬ ˜≈q¡ ˝À˚˛ ø˜¬ı˛±ø˜øÎ¬˚˛±˜ ˘±ˆ«¬± ø¸ø˘˚˛±¬ı˛ ¸±˝±À˚… ÊÀ˘ ¸“±Ó¬±¬ı˛ øÀÓ¬ Ô±Àfl¬º
Œfl¬±Ú¬ı˛≈¬Û ‡±… ¢∂˝ÀÌ¬ı˛ ¬ı…¬ıàÔ± ŒÚ˝◊º 4 ŒÔÀfl¬ 30 ‚KÈ¬± ¬Û˚«ôL√ ¤¬ı˛fl¬˜ ¸“±Ó¬±¬ı˛ fl¬±È¬ÀÓ¬ ¬Û±À¬ı˛º ˝◊øÓ¬˜ÀÒ… Œfl¬±Ú
√õ∂±Ôø˜fl¬ Œ·ÃÌ Œ¬Û±¯∏Àfl¬¬ı˛ ̧ —¶ÛÀ˙« ¤À˘ Ó¬±¬ı˛ ŒÀ˝ ¬√õ∂À¬ı˙ fl¬À¬ı˛º ¤À¬ı˛ √õ∂±Ôø˜fl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬ ̋ ˘ ø˘˜øÚ˚˛±
¬∏C±Àefl¬È≈¬˘± [Lymnaea truncatula) Ú±˜fl¬ Ê˘Ê ˙±˜≈fl¬º ˚ø ¤˝◊ ¸˜À˚˛¬ı˛ ˜ÀÒ… Œfl¬±Ú Œ·ÃÌ-Œ¬Û±¯∏Àfl¬¬ı˛
¸—¶ÛÀ˙« Ú± ’±À¸ Ó¬±˝À˘ ¤¬ı˛± ˜±¬ı˛± ˚±˚˛º ø˜¬ı˛±ø¸øÎ¬˚˛± ˘±ˆ«¬±¬ı˛ Œ¬ÛøÚÀ¬∏C˙±Ú ¢∂øKÔ ŒÔÀfl¬ øÚ–¸‘Ó¬ ¬ı˛¸ Ê˘
˙±˜≈Àfl¬¬ı˛ ‰¬±˜Î¬ˇ± Œˆ¬ fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ¤˝◊ ˘±ˆ«¬± ˙±˜≈Àfl¬¬ı˛ ŒÀ˝ √õ∂À¬ı˙ fl¬¬ı˛±¬ı˛ ¸±ÀÔ ¸±ÀÔ˝◊ ¬ı±˝◊À¬ı˛¬ı˛
ø¸ø˘˚˛±d¬¬ı˛ ˜≈q¡ ˝˚˛, Ôø˘¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛, ˚fl‘¬», › ’Ú…±Ú… ’Àe· ’±|˚˛ ŒÚ˚˛ ¤¬ı— flË¡À˜ Ú±Ú±ˆ¬±À¬ı
¬ı‘øX √õ∂±5 ˝À˚˛ ¬Û¬ı˛¬ıÓ«¬œ ˘±ˆ«¬± ˙± Œ¶Û±À¬ı˛±ø¸ÀàÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

ø‰S Ú— 6.2.14 – ˚fl‘¬» fl‘¬ø˜¬ı˛ Œ¬ı˛øÎ¬˚˛± ˘±ˆ«¬± ˙±º
A- ŒÀ˝¬ı˛ ˜ÀÒ… Œ·ÃÌ Œ¬ı˛øÎ¬˚˛± ˚≈q¡,

B-ŒÀ˝¬ı˛ ˜ÀÒ… ¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬± ˙± ¸‘ø©Ü ˝À˚˛ÀÂ√º
ø‰¬S Ú— 6.2.13 – ˚fl‘¬» fl‘¬ø˜¬ı˛ Œ¶Û±À¬ı˛±ø¸àÈ¬ ˘±ˆ«¬±

˙±º



174

4. Œ¶Û±À¬ı˛±ø¸àÈ¬ (Sporocyst)- ø˜¬ı˛±ø¸øÎ¬˚˛± ˘±ˆ«¬± ¤ø¬ÛÎ¬±¬ı˛˜±˘ Œfl¬±¯∏d¬¬ı˛, ø¸ø˘˚˛±, ø˙¬ı˛ ¢∂øKÔ ›
‰¬é≈¬ ˜≈q¡ ˝À˚˛ ˙±˜≈Àfl¬¬ı˛ Ú¬ı˛˜ ’Àe·¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ Ôø˘¬ı˛ ¬ı± ø¸ÀàÈ¬¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ú fl¬À¬ı˛º √õ∂øÓ¬¬Û±À˙¬ı˛ ø˙‡±
Œfl¬±¯∏·≈ø˘ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ≈ÀÈ¬± ˝˚˛ ¤¬ı— ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì Ú±˘œ¬ı˛ ˜±Ò…À˜ ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛
˜ÀÒ… Ê±˜«±Àfl¬±¯∏·≈ø˘ flË¬À˜ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ¬¬ıv±àÈ¬≈˘±, ·…±àÈ¬≈˘± ˝◊Ó¬…±ø ˙±¬ı˛ ˜Ò…øÀ˚˛ ¬Û¬ı˛¬ıÓ«¬œ ˘±ˆ«¬± ˙±¬ı˛
Êiú Œ˚˛º ¤˝◊ ¬Û¬ı˛¬ıÓ«¬œ ˘±ˆ«¬± ˙±¬ı˛ Ú±˜ Œ¬ı˛øÎ¬˚˛±º

5. Œ¬ı˛øÎ¬˚˛± (Redia)- √õ∂øÓ¬ Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ŒÀ˝ ¤˝◊  Ê±˜«Àfl¬±¯∏·≈ø˘ ŒÔÀfl¬ ¬Û“±‰¬ ŒÔÀfl¬ ’±È¬øÈ¬
Œ¬ı˘Ú±fl¬±¬ı˛ ¬ı± ø¸ø˘`¬±À¬ı˛¬ı˛ ˜Ó¬ Œ¬ı˛øÎ¬˚˛± ˘±ˆ«¬±¬ı˛ Êiú ˝˚˛º ¤·≈ø˘ ˘•§±˚˛ 1.3 ŒÔÀfl¬ 1.6 ø˜ø˜º ¤À¬ı˛ Œ˝
¤fl¬øÈ¬ ¬Û±Ó¬˘± ’±¬ı¬ı˛ÀÌ ’±¬ı‘Ó¬ Ô±Àfl¬º ŒÀ˝¬ı˛ ’√¢∂ˆ¬±À· ’±—øÈ¬¬ı˛ ˜Ó¬ Œ·±˘±fl¬±¬ı˛ ¤fl¬øÈ¬ Œ¬ıÎ¬ˇ Ô±Àfl¬º ¤Àfl¬
¬ıÀ˘ fl¬˘±¬ı˛ (collar)º ŒÀ˝¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ¸•ú≈‡ Œ‰¬±¯∏fl¬ ¬ı± Œ˜Ãø‡fl¬ Œ‰¬±¯∏fl¬ (oral sucker) ˜≈‡øÂ√^,
·˘ø¬ı˘ › ŒÂ√±È¬ Ôø˘¬ı˛ ˜Ó¬ ’La Ô±Àfl¬º ø¬ÛÂ√ÚøÀfl¬ ¤fl¬ÀÊ±Î¬ˇ± ¬Û±ù´«Î¬◊¬Û±e· ¬ı± ˘…±À¬ÛÈ¬ Ô±Àfl¬º ¸¬ı ø˜ø˘À˚˛
Œ‡ÀÓ¬ ¶Û≈È¬øÚÀfl¬¬ı˛ ˜Ó¬º ŒÀ˝¬ı˛ ˜ÀÒ… ø˙‡± Œfl¬±¯∏·≈ø˘ ≈Ò±À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬º ŒÀ˝¬ı˛ ˜±Á¬ ŒÔÀfl¬ ø¬ÛÂ√ÀÚ¬ı˛
øÀfl¬ ’ÀÚfl¬ ¬Ê±˜«Àfl¬±¯∏ ¬ı± ÊÚÚÀfl¬±¯∏ Ô±Àfl¬º Œ¬ı˛øÎ¬˚˛±¬ı˛ ˜ÀÒ…¬ı˛ ¤˝◊ ÊÚÚ Œfl¬±¯∏·≈ø˘ ¬ıøÒ«Ó¬ › ø¬ıˆ¬±øÊÓ¬
˝À˚˛ ¬Û≈¬Ú¬ı˛±˚˛ ¤¬ı˛fl¬˜ 8-12 øÈ¬ Œ¬ı˛øÎ¬˚˛± ˘±ˆ«¬± ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ’Ô¬ı± ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ıÀ˙ ¬Û¬ı˛¬ıÓ«¬œ ˘±ˆ«¬±
˙± ¸±¬ı˛Àfl¬ø¬ı˛˚˛±˘±ˆ«¬± ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Œ¬ı˛øÎ¬˚˛±·≈ø˘ Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ÊÚÚøÂ√^ ¬ı± ÊiúøÂ√^ (birthpore)

øÀ˚˛ ¬ı±˝◊À¬ı˛ ¤À¸ ˚fl‘¬ÀÓ¬¬ı˛ ’Ú…±Ú… ’—À˙ ’¬ıàÔ±Ú fl¬À¬ı˛º Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ˜Ó¬ ¤À¬ı˛ ŒÀ˝› ¤fl¬øÈ¬ ÊiúøÂ√^
¬ı± ¬ı±Ô«À¬Û±¬ı˛ Ô±Àfl¬º

ø‰¬S Ú— 6.2.15 – ¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬± ˙±;
A- ’efl¬ ‘̇ …, B- ¬Û±ù´« ‘˙…

ø‰¬S Ú— 6.2.16 – ˚fl‘¬» fl‘¬ø˜¬ı˛ ¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬± ˙±;
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Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ˜ÀÒ… Œ¬ı˛øÎ¬˚˛±¬ı˛ ¸‘ø©Ü ’¬Û≈—ÊøÚ ¬ı± ¬Û±¬ı˛ÀÔÀÚ±ÀÊÀÚø¸¸ (Parthenogenesis)

√õ∂øflË¡˚˛±˚˛ ¸•Ûiß ˝˚˛º Œfl¬±Ú Œfl¬±Ú Œé¬ÀS Œ¶Û±À¬ı˛±ø¸àÈ¬ ¬Û≈Ú¬ı˛±˚˛ 5-8 øÈ¬ Œ¬ı˛øÎ¬˚˛±¬ı˛ Êiú Œ˚˛º ˝◊È¬±ø˘¬ı˛
ø¬ı:±Úœ Œ¬¬ı˛øÎ¬ (Redi 1626-1697) ¤˝◊ ˘±ˆ«¬± ˙± ’±ø¬ı©®±¬ı˛ fl¬À¬ı˛Úº Ó¬±˝◊ ¤À¬ı˛ Ú±˜fl¬¬ı˛Ì fl¬¬ı˛±

˝À˚˛ÀÂ√ Œ¬ı˛øÎ¬˚˛±º

6. ¸±¬ı˛Àfl¬ø¬ı˛˚˛± (Cercaria) - Œ¬ı˛øÎ¬˚˛±¬ı˛ ˜ÀÒ… Ê±˜«Àfl¬±¯∏·≈ø˘ ø¬ıˆ¬±øÊÓ¬ › ¬ıøÒ«Ó¬ ˝À˚˛ ŒÂ√±È¬
ŒÂ√±È¬ ¬ı…±„±ø‰¬¬ı˛ ˜Ó¬ Œ˘Ê˚≈q¡ ¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬± ¸‘ø©Ü ˝˚˛º ¸±¬ı˛Àfl¬ø¬ı˛˚˛± 0.25 ŒÔÀfl¬ 0.35 ø˜ø˜ ˘•§±º
Œ˝øÈ¬¬ı˛ ≈øÈ¬ ’—˙º ¸±˜ÀÚ¬ı˛ ˘•§±ÀÈ¬ ¬ı± Œ·±˘ Œ˝ ¤¬ı— ø¬ÛÂ√ÀÚ ¸¬ı˛≈ ˘•§± Œ˘¬Ê Ô±Àfl¬º Œ˝øÈ¬ÀÓ¬

¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ¬ı˛ ¸fl¬˘ ’Àe·¬ı˛˝◊ é≈¬^ ¸—¶®¬ı˛Ì Ô±Àfl¬º ¸±˜ÀÚ Œ˜Ãø‡fl¬ Œ‰¬±¯∏fl¬, ¤flÈ≈¬ ø¬ÛÂ√ÀÚ
’…±ø¸È¬±¬ı≈…˘±˜ Ô±Àfl¬º Œ˜Ãø‡fl¬ Œ‰¬±¯Àfl¬¬ı˛ ˜±ÀÁ¬ ˜≈‡øÂ√^, Ó¬±¬ı˛ ø¬ÛÂ√ÀÚ ·˘ø¬ı˘, ˝◊À¸±ÀÙ¬·±¸ ›
’…±ø¸È¬±¬ı≈˘±À˜¬ı˛ ≈¬Û±˙ øÀ˚˛ ø¬ıd¬‘Ó¬ ≈ˆ¬±À· ø¬ıˆ¬q¡ ’±øLafl¬ ø¸fl¬±˜ ’±ÀÂ√º ø˙‡±Àfl¬±¯∏·≈ø˘
≈¬Û±À˙ ’±¬ı˛› ¸—‡…± ˛̊ ¬ı‘øX ¬Û±˚˛ ¤¬ı— ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì Ú±˘œ øÀ˚˛ ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝˚˛º ¤˝◊ Œ¬ı˛‰¬ÚÚ±˘œ
Œ˘ÀÊ¬ı˛ Œ·±Î¬ˇ±˚˛ ˜≈q¡ ˝˚˛º Œ˝øÈ¬ ¬Û±Ó¬˘± ¶§2Â ’±¬ı¬ı˛ÌœÀÓ¬ ’±¬ı‘Ó¬ Ô±Àfl¬º Œ˝±¬ı¬ı˛Ìœ¬ı˛ øÚ•ßd¬À¬ı˛˝◊
√õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ú ¤fl¬Àfl¬±¯∏œ ¢∂øKÔ ’±ÀÂ√º ¤À¬ı˛ ¬ıÀ˘ ø¸ÀàÈ¬±ÀÊÚ±¸ ¢∂øKÔ (Cystogenous gland)º

¤Â√±Î¬ˇ± ŒÀ˝¬ı˛ ˜ÀÒ… ’ÀÚfl¬·≈ø˘ ÊÚÚ Œfl¬±¯∏ Ô±Àfl¬º ¤˝◊ ÊÚÚ Œfl¬±¯∏·≈ø˘ ŒÔÀfl¬ ¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ¬ı˛ ÊÚÚ
’e· ¸‘ø©Ü ˝˚˛º

¸±¬ı˛Àfl¬ø¬ı˛˚˛±·≈ø˘ Œ¬ı˛øÎ¬˚˛±¬ı˛ ŒÀ˝¬ı˛ ÊiúøÂ√^ øÀ˚˛ Œ¬ıø¬ı˛À˚˛ Ê˘˙±˜≈Àfl¬¬ı˛ ˜…±KÈ¬˘ ·˝3À¬ı˛ ¤À¸ ÊÀ˜º
¤¬ı— ¤fl¬¸˜˚˛ ’ÀÚfl¬ ¸—‡…±˚˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º Œ‡ÀÓ¬ ¸±± ¸±± Œ¬Û±d¬±Ú±¬ı˛ ˜Ó¬º Œ˘ÀÊ¬ı˛ ¸±˝±À˚…

flË¡˜±·Ó¬ ¸“±Ó¬±¬ı˛ fl¬±ÀÈ¬º Œfl¬±Ú ‡±… ¢∂˝Ì fl¬À¬ı˛ Ú±º ¤ ’¬ıàÔ±˚˛ 2-3 øÚ ¸“±Ó¬±¬ı˛ fl¬±È¬±¬ı˛ ¬Û¬ı˛ ÊÀ˘¬ı˛
øfl¬Ú±¬ı˛±˚˛ Œfl¬±Ú ‚±À¸¬ı˛ ¬Û±Ó¬±˚˛ Œ˘À· ø·À˚˛ ¬ı˛≈¬Û ¬Ûø¬ı˛¬ıÓ«¬Ú fl¬À¬ı˛º ¤fl¬øÈ¬ ‚±À¸¬ı˛ ¬Û±Ó¬¬±¬ı˛ Ù¬˘Àfl¬ 1000

’¬ıøÒ ¸±¬ı˛Àfl¬ø¬ı˛˚˛± Œ˘À· Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ¤ ’¬ıàÔ±˚˛ ¸±¬ı˛Àfl¬ø¬ı˛˚˛±¬ı˛ Œ˘Ê ‡À¸ ˚±˚˛º ø¸ÀàÈ¬±ÀÊÚ±¸
¢∂øKÔ ŒÔÀfl¬ ¬ı˛¸ øÚ–¸‘Ó¬ ˝À˚˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ¤fl¬øÈ¬ ’±¬ı¬ı˛Ìœ ∆Ó¬ø¬ı˛ fl¬À¬ı˛º ¤˝◊¬ı˛≈¬Û Œ·±˘±fl¬±¬ı˛ ’±¬ı¬ı˛Ìœ
¬ı± ø¸ÀàÈ¬¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ˘±ˆ«¬±øÈ¬Àfl¬ ¬ıÀ˘ Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬±º

7. Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± (Metacercaria) - Œ·±˘ Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛±¬ı˛ ¬Ûø¬ı˛øÒ √õ∂±˚˛ 0.2 ø˜ø˜º ¤À¬ı˛
ø˙‡±Àfl¬±¯∏·≈ø˘ ¬ıøÒ«Ó¬ ˝˚˛º ¤ ’¬ıàÔ±˚˛ ¤À¬ı˛ ’±¬ı˛ Œfl¬±Ú¬ı˛fl¬˜ ¬Ûø¬ı˛¬ıÓ¬«Ú › ¬Ûø¬ı˛¬ıÒ«Ú ˝˚˛ Ú±º œ‚«
¸˜˚˛ ¤ ’¬ıàÔ±˚˛ ¤¬ı˛± Œ¬ı“À‰¬ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
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8. Œˆ¬Î¬ˇ±¬ı˛ ŒÀ˝ ¸—flË¡˜Ì [Transfer to sheep) - fl¬À˚˛fl¬ ¸5±À˝¬ı˛ ˜ÀÒ… ˚ø Œfl¬±Ú Œˆ¬Î¬ˇ± ¬Û≈fl≈¬À¬ı˛¬ı˛
Ò±À¬ı˛¬ı˛ ¤ˆ¬±À¬ı ¸—flË¡ø˜Ó¬ ‚±¸¬Û±Ó¬± ‡±˚˛ Ó¬±˝À˘ ˙Ó¬ ˙Ó¬ Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± Œˆ¬Î¬ˇ±¬ı˛ ‡±…Ú±˘œÀÓ¬ √õ∂À¬ı˙
fl¬¬ı˛À¬ıº Œˆ¬Î¬ˇ±¬ı˛ Î≈¬›ÀÎ¬Ú±À˜¬ı˛ ¬Û±‰¬fl¬ ¬ı˛À¸ Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛±¬ı˛ ø¸àÈ¬ √õ∂±fl¬±¬ı˛øÈ¬ ø¬ıÚ©Ü ̋ ˚˛ ¤¬ı— é≈¬^±fl¬±¬ı˛ ̊ fl‘¬»fl‘¬ø˜
¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º ‡±…Ú±˘œ Œˆ¬ fl¬À¬ı˛ Œ˝¬Û±øÈ¬fl¬ Œ¬Û±È¬«±˘ ø˙¬ı˛±¬ı˛ ˜±Ò…À˜ øÓ¬ÚøÀÚ¬ı˛ ˜ÀÒ…˝◊ ˚fl‘¬ÀÓ¬
Œ¬Û“ÃÂ√±˚˛º ¤‡±ÀÚ ˚fl‘¬» fl¬˘± ˆ¬é¬Ì fl¬À¬ı˛ ¬Û“±‰¬-Â√˚˛ øÀÚ˝◊ ¬ıøÒ«Ó¬ ˝À˚˛ ø¬ÛMÚ±˘œÀÓ¬ ’±|˚˛ ¢∂˝Ì fl¬À¬ı˛º Œ˚ÃÚ

ø‰¬S Ú— 6.2.17
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é¬˜Ó¬± ’Ê«Ú fl¬À¬ı˛ øÎ¬•§fl¬ Î¬◊»¬Û±Ú fl¬¬ı˛ÀÓ¬ ¤À¬ı˛ ¸˜˚˛ ˘±À· ¸—flË¡±˜ÀÌ¬ı˛ ¬Û¬ı˛ ŒÔÀfl¬ 11- 13 ¸5±˝º
ø¬ÛMÚ±˘œÀÓ¬ ¬¤¬ı˛± ¸≈œ‚« ¬ı»¸¬ı˛ ¬ı“±À‰¬º

ø¸àÈ¬˚≈q¡
Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛±

[Œˆ¬Î¬ˇ±¬ı˛ ‡±…Ú±˘œÀÓ¬] ¬Ûø¬ı˛ÌÓ¬ Ùv≈¬fl¬ øÎ¬•§fl¬
Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± [Œˆ¬Î¬ˇ±¬ı˛ ø¬ÛMÚ±˘œÀÓ¬] [˜À˘¬ı˛ ¸±ÀÔ]

[‚±À¸¬ı˛ ¬Û±Ó¬±˚˛ ø¸àÈ¬]

ø˜¬ı˛±ø¸øÎ¬˚˛± ˘±ˆ«¬±
¸±¬ı˛Àfl¬ø¬ı˛˚˛± [¬Û≈¬fl≈¬À¬ı˛¬ı˛ ÊÀ˘ ¶§±ÒœÚÊœ¬ıœ]

¸±¬ı˛Àfl¬ø¬ı˛˚˛± [ÊÀ˘ ¶§±ÒœÚÊœ¬ıœ] Êœ¬ıÚ‰¬ÀflË¡¬ı˛ Â√fl¬
[ø˘˜ø˘˚˛±¬ı˛ ˜…±KÈ¬˘ ·˝3À¬ı˛, Œ¬ıøÓ¬˚˛±¬ı˛
Œ˝·˝3À¬ı˛ ¬ıÒ«Ú˙œ˘ ’¬ıàÔ±]

Œ·ÃÌ √õ∂±Ôø˜fl¬
Œ¬ı˛øÎ¬ ˛̊± Œ¬ı˛øÎ¬ ˛̊± Œ¶Û±À¬ı˛±ø¸àÈ¬

[ø˘˜øÚ˚˛±¬ı˛ ŒÀ˝] [ø˘˜øÚ˚˛±¬ı˛ ŒÀ˝] [ø˘ø˜øÚ˚˛±¬ı˛ ŒÀ˝]

6.4.2.11 Êœ¬ıÚ‰¬ÀflË¡¬ı˛ fl¬À˚˛fl¬øÈ¬ ∆¬ıø˙©Ü… [Some Characteristics of Life Cycle) –
1. ˚fl‘» fl‘¬ø˜¬ı˛ ˙≈Ò≈˜±S ¤fl¬øÈ¬ øÎ¬˜ ŒÔÀfl¬ √õ∂±˚˛ 300 øÈ¬ ˘±ˆ«¬± ˝˚˛º ’Ô«±» ¤fl¬øÈ¬ øÎ¬˜ ŒÔÀfl¬ 300 øÈ¬

˚fl‘¬» fl‘¬ø˜ ¸‘ø©Ü¬ı˛ ¸y√√±¬ıÚ± ’±ÀÂ√º ¤fl¬ ¤fl¬øÈ¬ ˚fl‘¬» fl‘¬ø˜ Êœ¬ıÚ»fl¬±À˘ √õ∂±˚˛ ≈˝◊ ˘Àé¬¬ı˛› Œ¬ıø˙ øÎ¬˜ ¬Û±ÀÎ¬ˇº
2. ¤À¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ ≈øÈ¬ ¶§±ÒœÚÊœ¬ıœ ˘±ˆ«¬± ¸‘ø©Ü ˝˚˛º √õ∂Ô˜øÈ¬ ø˜¬ı˛±ø¸øÎ¬˚˛±˜ ˘±ˆ«¬± ¤¬ı— ø¬ZÓ¬œ˚˛øÈ¬

¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ¬«±º ¤À¬ı˛ ÊÚ≈–flË¡˜ ‚ÀÈ¬ Œ˚ÃÚ √õ∂Êiú › ’¬Û≈—ÊøÚ √õ∂ÊÀiú¬ı˛ ˜±Ò…À˜º ¤˝◊ √õ∂fl¬±¬ı˛ ÊÚ≈–flË¡˜Àfl¬
¬ıÀ˘ Œ˝È¬±À¬ı˛±·…±˜œ [heterogamy)º

3. Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ŒÀ˝ ’¬Û≈—ÊøÚ √õ∂øflË¡˚˛±˚˛ Œ¬ı˛øÎ¬˚˛± ˘«±ˆ¬± Î¬◊»¬Ûiß ˝˚˛º Œ¶Û±À¬ı˛±ø¸àÈ¬ ¤fl¬øÈ¬ ˘±ˆ«¬±
˙±º ˘±ˆ«¬±˙±˚˛ ¤ˆ¬±À¬ı ÊÚÚÀfl¬±¯∏ Î¬◊»¬Ûiß ˝À˚˛ ’±¬ı±¬ı˛ ’±¬ı˛ ¤fl¬√õ∂fl¬±¬ı˛ ˘±ˆ«¬± ¸‘ø©Ü ˝˚˛º ¤˝◊ ‚È¬Ú±Àfl¬ ¬ıÀ˘
øÚ›ÀÈ¬øÚ (Neoteny) ¬ı± ’fl¬±˘ Œ˚ÃÚ ¬Ûø¬ı˛ÌøÓ¬ ¬ı± ø¬ÛÀÎ¬±ÀÊÀÚø¸¸ [Paedogenesis)º

4. ˚fl‘¬» fl‘ø˜¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ˜ÀÒ… Ê±˜«Àfl¬±¯∏ ŒÔÀfl¬ fl¬À˚˛fl¬øÈ¬ Œ¬ı˛øÎ¬˚˛± ˘±ˆ«¬±¬ı˛ Î¬◊æ¬ı ˝˚˛º
’±¬ı±¬ı˛ Œ¬ı˛øÎ¬˚˛±¬ı˛ Ê±˜«Àfl¬±¯∏·≈ø˘ ŒÔÀfl¬ ’ÀÚfl¬ Œ·ÃÌ Œ¬ı˛øÎ¬˚˛± ’Ô¬ı± ¸±¬ı˛Àfl¬ø¬ı˛˚˛± ¸‘ø©Ü ˝˚˛º ¤fl¬øÈ¬ ˜±S øÚø¯∏q¡
øÎ¬•§Àfl¬¬ı˛ Ê±˜«Àfl¬±¯∏ ŒÔÀfl¬ ’À˚ÃÚ √õ∂øflË¡˚˛±˚˛ ¤ˆ¬±À¬ı ’ÀÚfl¬·≈ø˘ ¬ıœÊÀfl¬±¯∏ ¬ı± ’ÀÚfl¬√õ∂fl¬±¬ı˛ w≈¬Ì ¸‘ø©Ü ˝›˚˛±Àfl¬
¬ıÀ˘ ¬Ûø˘¤•§™±˚˛øÚ (polyembryony) ¬ı± ¬ı˝≈w≈¬Ì ¸‘ø©Üº

➤ ➤

➤ ➤

➤

➤

➤

➤
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6.4.2.12 ø¬ıfl¬±¬ı˛Ó¬M3 (Pathogenecity) – ˚fl¬‘» fl‘¬ø˜ √õ∂±øÌÀÀ˝ ø˘ˆ¬±¬ı˛ ¬ı˛È¬ ¬ı± ˚fl‘¬»¬Û‰¬Ú Œ¬ı˛±· ‚È¬±˚˛º
ø¬ÛMÚ±˘œ¬ı˛ ¬ÛÔ ¬ıKÒ ˝À˚˛ ˚±˚˛º ø¬ÛM ‰¬˘±‰¬˘ ¬ıKÒ ˝À˚˛ Œ¬Û±¯∏fl¬ ¬√õ∂±Ìœ¬ı˛ é¬øÓ¬ ˝˚˛º ˜±Ú≈À¯∏¬ı˛ Ù¬…±ø¸›˘± ¸—flË¡˜Ì
˝À˘ ø¬ÛMÊøÚÓ¬ ¬ı…±Ô±, ¬ıø˜, ¤fl¬Ú±·±ÀÎ¬ˇ ¬Û±Ó¬˘± ±d¬ ˝ÀÓ¬ Ô±Àfl¬º

6.4.2.13 øÚ˚˛LaÌ [Control) – ¸—flË¡ø˜Ó¬ › ’¸≈àÔ √õ∂±ÌœÀ¬ı˛ Ò√ı—¸ fl¬¬ı˛± ¤¬ı— Œ·ÃÌ Œ¬Û±¯∏fl¬ Ê˘Ê ˙±˜≈fl¬
ø˘˜øÚ˚˛±¬ı˛ ø¬ıÚ±˙ fl¬¬ı˛± ¤˝◊ Œ¬ı˛±· √õ∂øÓ¬À¬ı˛±ÀÒ¬ı˛ √õ∂Ò±Ú Î¬◊¬Û±˚˛º

6.4.3.0 √õ∂Ó¬œfl¬ √õ∂±Ìœ 3 – øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ (Taenia solium)

∆¬ı:±øÚfl¬ Ú±˜ - (Taenia solium)

¬Û¬ı« - õ≠…±øÈ¬À˝˘ø˜ÚøÔ¸, Œ|Ìœ - Œ¸àÈ¬˚˛øÎ¬˚˛±, ’Ò–À|Úœ - ˝◊Î¬◊À¸ÀàÈ¬±Î¬±, ¬ı·« - ¸±˝◊Àflv¬±Ù¬±˝◊ø˘øÎ¬˚˛±,
·Ì ¬ı± ŒÊÚ±¸ - øÈ¬øÚ˚˛±, √õ∂Ê±øÓ¬ ¬ı± Œ¶Ûø¸¸ - Œ¸±ø˘˚˛±˜

6.4.3.1 ¸±Ò±¬ı˛Ì ¬Ûø¬ı˛ø‰¬øÓ¬ [General Introduction) – ¸fl¬˘ øÙ¬Ó¬±fl‘¬ø˜˝◊ ¬Ûø¬ı˛ÌÓ¬ ˙±˚˛ ’Ú…±Ú…
Œ˜¬ı˛≈G¬œ √õ∂±Ìœ › ˜±Ú≈À¯∏¬ı˛¬ ’ÀLa ¬ı±¸ fl¬À¬ı˛º ¤À¬ı˛ ˜d¬fl¬øÈ¬ ‡±…Ú±˘œ √õ∂±fl¬±À¬ı˛¬ı˛ ¸±¬ı ø˜Î¬◊fl¬±¸ d¬À¬ı˛ ¢∂øÔÓ¬
Ô±Àfl¬º ’±¬ı˛ ¸±¬ı˛±À˝ ‡±…Ú±˘œÀÓ¬ Á≈¬˘ÀÓ¬ Ô±Àfl¬º ‰¬…±õI◊± fl‘¬ø˜À¬ı˛ ˜ÀÒ… ¤¬ı˛± ‡≈¬ı˝◊ ø¬ıÀ˙ø¯∏Ó¬º ¤À¬ı˛
‡±…Ú±˘œ ŒÚ˝◊º Œ˝±¬ı¬ı˛Ì øÀ˚˛˝◊ ¸¬ı¬ı˛fl¬˜ ¬Û≈ø©Ü ¸—·‘˝œÓ¬ ˝˚˛º ¤¬ı˛± ‡±…Ú±˘œ¬ı˛ Î≈¬›ÀÎ¬Ú±˜ › Ó¬±¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ
’—À˙˝◊ ¸—˘¢ü Ô±Àfl¬º  ‡±… Ú±˘œ¬ı˛ ¤˝◊ ’—À˙ ’ø'ÀÊÚ ŒÚ˝◊, fl¬±¬ı«Ú Î¬±˝◊-’'±˝◊Î¬˝◊ ’øÒfl¬ √√¬Ûø¬ı˛˜±ÀÚ
Ô±Àfl¬º øÙ¬Ó¬±fl‘¬ø˜ ¤˝◊ fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ ŒÔÀfl¬ ŒÀ˝ ¬√õ∂À˚˛±ÊÚœ˚˛ ˙fl«¬¬ı˛± Î¬◊»¬Ûiß fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊
√õ∂øflË¡˚˛±Àfl¬ CO

2
  øàÔøÓ¬fl¬¬ı˛Ì (fixation) ¬ıÀ˘º

˜±Ú≈À¯∏¬ı˛ ‡±…Ú±˘œÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬ ‰¬±¬ı˛ √õ∂fl¬±¬ı˛ øÙ¬Ó¬± fl‘¬ø˜ ¬Û±›˚˛± ˚±˚˛º øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ [Taenia

solium), øÈ¬øÚ˚˛± Œ¸øÊÚ…±È¬± (Taenia saginata), ˆ¬…±˜¬Û±˝◊À¬ı˛±À˘ø¬Û¸ Ú±Ú± (Vampirolepisnana)

› ˝±˝◊Œ˜ÀÚ±À˘ø¬Û¸ øÎ¬ø˜Ú≈È¬± [Hymenolepis diminuta)º ¤À¬ı˛ Êœ¬ıÚ‰¬flË¡ ≈˝◊ ¬ı± Ó¬ÀÓ¬±øÒfl¬ √õ∂±Ìœ¬ı˛ ˜ÀÒ…
¸•Û”Ì« ˝˚˛º ’Ô«±» ¤fl¬  ¬ı± ¤fl¬±øÒfl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬ √õ∂±Ìœ ’±ÀÂ√º øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±ÀÚ¬ı˛ Œé¬ÀS Œ·ÃÌ Œ¬Û±¯∏fl¬
˝˘ ˙≈fl¬¬ı˛, øÈ¬øÚ˚˛± ¸…±øÊÀÚÈ¬±¬ı˛ ·¬ı˛≈º ’Ô«±» ˙”≈fl¬À¬ı˛¬ı˛ ˜±—¸ ŒÔÀfl¬ ˜±Ú≈À¯∏¬ı˛ ŒÀ˝ ¸—flË¡ø˜Ó¬ ˝˚˛ øÈ¬øÚ˚˛±
Œ¸±ø˘˚˛±˜ ’±¬ı˛ ·¬ı˛≈¬ı˛ ˜±—¸ ŒÔÀfl¬ ¸—flË¡±ø˜Ó¬  ˝˚˛ øÈ¬øÚ˚˛± ¸…±øÊÚ…±È¬±º ¤¬ı˛fl¬˜ ø¬ıøˆ¬iß √õ∂Ê±øÓ¬¬ı˛ øÙ¬Ó¬±fl¬‘ø˜
’±˜±À¬ı˛ Œ¬Û±¯∏± √õ∂±Ìœ, ·¬ı±ø ¬Û˙≈, ˜≈¬ı˛·œ, ˝“±¸, Ú±Ú±¬ı˛fl¬˜ ¬Û±ø‡ ¸¬ı±À˚˛¬ı˛˝◊ ’ÀLa  ¬Û±›˚˛± ˚±˚˛ º ¸±¬ı˛± ø¬ıÀù´˝◊
øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ ¬Û±›˚˛± ˚±˚˛º ø¬ıÀ˙¯∏Ó¬ ˚±¬ı˛± fl“¬±‰¬± ’Ô¬ı± ’ø¸X ˙”fl¬À¬ı˛¬ı˛ ˜±—¸ ˆ¬é¬Ì fl¬À¬ı˛ Ó¬±À ı˛ ŒÀ˝˝◊
¤˝◊ fl‘¬ø˜ Œ¬ıø˙ Œ‡± ˚±˚˛º

¶§ˆ¬±¬ı › ¬ı±¸àÔ±Ú [Habit and Habitat) –

˜±Ú≈À¯∏¬ı˛ é≈¬^±ÀôL√¬ı˛ Î≈¬›ÀÎ¬Ú±˜ ’Ô¬ı± Ó¬±¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ ’—À˙ ‡±…Ú±˘œ √õ∂±fl¬±À¬ı˛ ¸±¬ıø˜Î¬◊fl¬±¸ d¬À¬ı˛
øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ̃ d¬fl¬ √õ∂ø¬ı©Ü Ô±Àfl¬º ¬ı±øfl¬ ̧ ±¬ı˛±À˝√√ ‡±…Ú±˘œÀÓ¬ Á≈¬˘ÀÓ¬ ’Ô¬ı± ̂ ¬±¸ÀÓ¬ Ô±Àfl¬º ̆ ±ˆ«¬± ˙± ̇ ”fl¬À¬ı˛¬ı˛
˜±—¸ Œ¬Û˙œÀÓ¬ ¬ıøÒ«Ó¬ ˝˚˛º
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ø‰¬S Ú— 6.2.18 – ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ Ùv≈¬fl¬ fl‘¬ø˜º
A- ¬Ûø˘ÀàÈ¬±˜±˜ [˜ÀÚ±ÀÊÀÚøÈ¬fl¬]; B- ¬Û…±¬ı˛±À·±øÚ˜±¸ [Î¬±˝◊ÀÊÀÚøÈ¬fl¬];

C- Œflv¬±ÀÚ±¬ı˛øfl¬¸ [Î¬±˝◊ÀÊÀÚøÈ¬fl¬]; D- ø¸ÀàÈ¬±À¸±˜± [¬ı˛q¡fl‘¬ø˜, Î¬±˝◊ÀÊÀÚøÈ¬fl¬]
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6.4.3.2 Œ˝·Í¬Ú [Morphology) – ¬Û”Ì«±e· fl‘¬ø˜ øÙ¬Ó¬±¬ı˛ Ú…±˚˛, ‡G¬fl¬ ˚≈q¡, ∆À‚« 2-3 ø˜È¬±¬ı˛º Œ˝øÈ¬
øÓ¬ÚøÈ¬ ’—À˙ ø¬ıÀˆ¬øÓ¬ - ˜d¬fl¬, ¶®KÒ ¬ı± ·˘± › ŒàÈò¬±ø¬ı˘±º ˜d¬fl¬øÈ¬ é≈¬^, Œ·±˘±fl¬±¬ı˛ › √õ∂±˚˛ ¤fl¬ ø˜ø˜
¬ı…±¸±ÀÒ«¬ı˛ ¬¤¬ı— Œ‡ÀÓ¬ ø¬ÛÀÚ¬ı˛ ˜Ó¬ ˝˚˛º ¤Àfl¬ ¬ıÀ˘ Œ¶®±À˘' [Scolex)º Œ¶®±À˘À'¬ı˛ ‰¬±¬ı˛øÀfl¬ ‰¬±¬ı˛øÈ¬
‰¬˙˜±¬ı˛ ˜Ó¬  Œ·±˘ Œ‰¬±¯∏fl¬ Ô±Àfl¬º ‰¬±¬ı˛øÈ¬ Œ‰¬±¯∏Àfl¬¬ı˛ ˜±ÀÁ¬¬ı˛ ’—˙ ¸±˜ÀÚ¬ı˛ øÀfl¬ Î¬◊“√‰≈¬º ¤˝◊ àÔ±ÚÀfl¬ ¬ıÀ˘
Œ¬ı˛±ÀàÈ¬˘±˜ (rostellum)º Œ¬ı˛±ÀàÈ¬˘±À˜ 25 ŒÔÀfl¬ 50 øÈ¬ ’efl≈¬˙ ¬ı± ˝≈fl¬ ≈˝◊ ¸±ø¬ı˛ÀÓ¬ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º ˜d¬fl¬øÈ¬
¸±˜±Ú… ¸—fl≈¬ø‰¬Ó¬ › √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ¸±˜±Ú… ÚÎ¬ˇ±‰¬Î¬ˇ± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

˜d¬Àfl¬¬ı˛ ¬ÛÀ¬ı˛¬ı˛ ’—˙ ‚±Î¬ˇ ¬ı± ¶®KÒ ’=˘ (neck region)º ¤˝◊ ’—˙øÈ¬ ¸¬ı˛≈, ŒÂ√±È¬ ¤¬ı— √õ∂±˚˛ 5 ŒÔÀfl¬
10 ø˜ø˘ø˜È¬±¬ı˛ ˘•§± ˝˚˛º ¤˝◊ ’—˙øÈ¬ ‡≈¬ı˝◊ ¸¬ı˛≈ ˚±¬ı˛ Ù¬À˘ ¤¬ı˛ ˜ÀÒ… ‡G¬·≈ø˘ ¶Û©Ü Ú˚˛º

ø‰¬S Ú— 6.3.1 – øÈ¬øÚ˚˛ Œ¸±ø˘˚˛±˜º
A- ¬Ûø¬ı˛ÌÓ¬ fl‘¬ø˜, B- Œ¶®±À˘À'¬ı˛ ¬Û±ù´«‘˙… › ’efl≈¬˙, C- Œ¶®±À˘À'¬ı˛ ¸•ú≈‡ ‘˙…, D- ¤fl¬øÈ¬ ¬Ûø¬ı˛ÌÓ¬

Œ√õ∂±¢≠øÈ¬ÀÎ¬ ¬Û≈— › ¶aœ ÊÚÚ ’e·; E- ¤fl¬øÈ¬ ¢∂±øˆ¬Î¬ Œ√õ∂±¢≠øÈ¬Î¬º
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¸±¬ı˛±À˝øÈ¬ ¬ı˝≈ ‡`¬ ‡`¬ ŒÂ√±È¬ ¬Û±ÀÓ¬¬ı˛ Ú…±˚˛ ’—˙ ŒÊ±Î¬ˇ± øÀ˚˛ ·øÍ¬Ó¬º ¤˝◊ ’—˙Àfl¬ ¬ıÀ˘ ŒàÈò¬±ø¬ı˘±
(strobila)º ŒàÈò¬±ø¬ı˘±¬ı˛ ‡`¬·≈ø˘Àfl¬ ¬ıÀ˘ Œ√õ∂±À¢≠±øÈ¬Î¬ [proglottid)º ¶®ÀKÒ¬ı˛ Œ√õ∂±À¢≠±øÈ¬Î¬·≈≈ø˘ ‡≈¬ı ŒÂ√±È¬ ¤¬ı—
flË¡˜±i§À˚˛ ¬Û(±»øÀfl¬ Œ√õ∂±À¢≠±øÈ¬Î¬·≈ø˘ √õ∂˙d¬ ˝˚˛º Œ√õ∂±À¢≠±øÈ¬Î·≈ø˘¬ı˛ ˜ÀÒ… ¸±˜ÀÚ¬ı˛ øÀfl¬¬ı˛·≈ø˘¬ı˛ ∆‚«…
’À¬Ûé¬± √õ∂ÀàÔ Œ¬ıø˙, ˜ÀÒ…¬ı˛·≈ø˘ ¬ı·«Àé¬S±fl¬±¬ı˛ ¤¬ı— Œ¬ÛÂ√Ú øÀfl¬¬ı˛·≈ø˘¬ı˛ ∆‚«… ¬√õ∂ÀàÔ¬ı˛ ø¬Z·≈Ìº ¸±˜ÀÚ¬ı˛
Œ√õ∂±À¢≠±øÈ¬Î¬·≈ø˘ ’¬Ûø¬ı˛ÌÓ¬, øfl¬ôL≈√ ø¬ÛÂ√ÀÚ¬ı˛·≈ø˘ flË¡À˜˝◊ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤Àfl¬¬ı±À¬ı˛ Œ˙À¯∏¬ı˛ Œ√õ∂±À¢≠±øÈ¬Î¬·≈ø˘
’À¬Ûé¬±fl‘¬Ó¬ Œ¬ıø˙ ¬Ûø¬ı˛ÌÓ¬º ¤À¬ı˛ ¬ıÀ˘ ¢∂±øˆ¬Î¬ Œ√õ∂±À¢≠±øÈ¬Î¬ [gravid proglottid)º ¤˝◊ ¢∂±øˆ¬Î¬
Œ√õ∂±À¢≠±øÈ¬Î¬·≈ø˘ Œ˝ ŒÔÀfl¬ ¸˝ÀÊ˝◊ ‡≈À˘ ø·À˚˛ ˜À˘¬ı˛  ¸±ÀÔ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝ÀÓ¬ ¬Û±À¬ı˛º øÈ¬øÚ˚˛±
Œ¸±ø˘˚˛±À˜¬ı˛ ŒÀ˝ 800-850 øÈ¬ ¬Û˚«ôL√ Œ√õ∂±À¢≠±øÈ¬Î¬ Ô±Àfl¬º ¬Ûø¬ı˛ÌÓ¬ Œ√õ∂±À¢≠±øÈ¬Î¬·≈ø˘¬ı˛ ¤fl¬¬Û±À˙ ¤fl¬øÈ¬
Î¬◊“‰≈¬àÔ±Ú Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ ŒÊøÚÈ¬…±˘ ¬Û…±ø¬Û˘± [genital papilla)º ŒÊøÚÈ¬…±˘ ¬Û…±ø¬Û˘±˚˛ ŒÊøÚÈ¬…±˘
’…±ø¬∏C˚˛±˜ [genital atrium) Ú±˜fl¬ √õ∂Àfl¬±á¬ Ô±Àfl¬º ¤˝◊ √õ∂Àfl¬±Àá¬ ¬Û≈¬ı˛≈¯∏ › ¶aœ Î¬◊ˆ¬˚˛ ÊÚÚÚ±˘œ ˜≈q¡ ˝˚˛º
6.4.3.3 Œ˝±¬ı¬ı˛Ìœ (Integument) – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ˝±¬ı¬ı˛Ìœ Ú¬ı˛˜, Ùv≈¬fl¬fl‘¬ø˜¬ı˛ ·Í¬ÀÚ¬ı˛ ˜Ó¬˝◊º ¤À¬ı˛
Œ˝±¬ı¬ı˛ÌœÀÓ¬› ≈øÈ¬ øÚø«©Ü d¬¬ı˛ ’±ÀÂ√º ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ø¸Ú¸±˝◊øÈ¬˚˛±˜ ·Í¬Ú fl¬À¬ı˛ÀÂ√ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ÀÓ¬
øÚÎ¬◊øflv¬˚˛±¸˚≈q¡ Œ¬Ûø¬ı˛fl¬…±ø¬ı˛˚˛Ú ¬ı± ¸± ◊̋È¬Ú Ô±Àfl¬º ¤˝◊d¬¬ı˛ ≈øÈ¬ Œ¬Û˙œd¬¬ı˛ øÀ˚˛ ¬Û‘Ôfl¬ Ô±Àfl¬ ¤¬ı— ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬
ø¬ˆ¬Ó¬¬À¬ı˛¬ı˛ d¬¬ı˛øÈ¬¬ı˛ ¸±ÀÔ fl¬À˚˛fl¬øÈ¬ ¸±˝◊ÀÈ¬±õ≠±Ê˜ Ú±ø˘fl¬± øÀ˚˛ ˚≈q¡ Ô±Àfl¬º ¬ıø˝–d¬À¬ı˛¬ı˛ ¬ıø˝¬ı˛±¬ı¬ı˛ÀÌ¬ ’¸—‡…
˜±˝◊ÀflË¡±øˆ¬ø˘ Ô±Àfl¬º ¤·≈ø˘Àfl¬ ¬ıÀ˘ ˜±˝◊ÀflË¡±ø¬∏CÀ‰¬¸ƒ [microtriches)º Œ‡ÀÓ¬ ¬ı±fl¬±ÀÚ± fl“¬±È¬±¬ı˛ ˜ÀÓ¬±º ¸±¬ı˛±
Œ˝±¬ı¬ı˛Ìœ¬ı˛ ¬ı± ◊̋À¬ı˛¬ı˛ d¬À¬ı˛ ¤fl¬øÈ¬ ¬ı‘̋ » ̇ fl«¬¬ı˛± ’Ì≈¬ı˛ ‚Ú d¬¬ı˛ Ô±Àfl¬º ¤Àfl¬ ¬ıÀ˘ ¢≠± ◊̋Àfl¬±fl¬…±ø˘' (glycocalyx)º
¤˝◊ d¬¬ı˛øÈ¬ Œ¬Û±¯∏fl¬ √õ∂±Ìœ¬ı˛ øÚ–¸‘Ó¬ Œ√õ∂±øÈ¬Ú › ø˘ø¬ÛÎ¬ Ê±¬ı˛fl¬ Î¬◊»À¸‰¬Àfl¬¬ı˛ ¬√õ∂ˆ¬±¬ı ŒÔÀfl¬ Œ˝Àfl¬ ¬¸≈¬ı˛é¬± fl¬¬À¬ı˛º
¤Â√±Î¬ˇ± ¬Û≈ø©Ü Œ˙±¯∏ÀÌ ¤¬ı— ¬Û¬ı˛Êœ¬ıœ¬ı˛ Œ˝·Í¬Ú ¬ı˛é¬±˚˛  ’—˙¢∂˝Ì fl¬À¬ı˛º ¬ıø˝–d¬À¬ı˛ ˜±˝◊ÀÈ¬±fl¬ø`ò¬˚˛±, ·˘ø·¬ıd≈¬,
¬ı˛±˝◊À¬ı±À¸±˜, ¤À`¬±õ≠±Êø˜fl¬ Œ¬ı˛øÈ¬fl≈¬˘±˜, ’ÀÚfl¬ ¬ı˛fl¬˜ ˆ¬…±fl≈¬›˘, Ôø˘ ¬¤¬ı— ¢≠±˝◊Àfl¬±ÀÊÚ ±Ú± Ô±Àfl¬º ¤˝◊
d¬À¬ı˛ ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¬Ûø¬ı˛¬Û±fl¬ Î¬◊»À¸‰¬fl¬ ¬Û±›˚˛± ˚±˚˛º

ø‰¬S Ú— 6.3.2 – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ’±¬ı¬ı˛ÀÌ¬ı˛ √õ∂àÔÀ2ÂÀ¬ı˛ ˝◊À˘fl¬¬∏CÚ ’±Ì≈¬ıœé¬Ìœfl¬ ø‰¬S¬ı˛≈¬Ûº
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¬ıø˝–d¬À¬ı˛¬ı˛ ¬ÛÀ¬ı˛˝◊ Ô±Àfl¬ fl¬±ÀÚfl¬øÈ¬ˆ¬ øÈ¬¸≈… øÀ˚˛ ∆Ó¬ø¬ı˛ Œ¬Û˙œd¬¬ı˛ ¬ı± Œ¬ı¸±˘ ˘…±ø˜Ú±º Œ¬ı¸±˘ ˘…±ø˜Ú±¬ı˛
˜±ÀÁ¬ Ô±Àfl¬ ‰¬flË¡±fl¬±¬ı˛ Œ¬Û˙œ (Circular muscle) d¬¬ı˛ Ó¬±¬ı˛ øÚÀ‰¬ Ô±Àfl¬ ˘•§±fl¬±À¬ı˛ ø¬ıÚ…d¬ Œ¬Û˙œ
(longitidinal muscle) d¬¬ı˛º

Œ˝±¬ı¬ı˛Ìœ¬ı˛ ¬ÛÀ¬ı˛¬ı˛ ’—˙ ˝±˘fl¬±ˆ¬±À¬ı ø¬ıÚ…d¬ ¬Û…±À¬ı˛Úfl¬±˝◊˜± fl¬˘±˚˛ ˆ¬øÓ«¬ Ô±Àfl¬ ˚±¬ı˛ ˜ÀÒ… ÊÚÚ ’e·,
Œ¬ı˛‰¬Ú’e·, Œ¬Û˙œ › ¶ß±˚˛≈À¬Û˙œ ¢∂øÔÓ¬ Ô±Àfl¬º ¬Û…±À¬ı˛Úfl¬±˝◊˜± fl¬˘±˚˛ ¢≠±˝◊Àfl¬±ÀÊÚ ¸—Àù≠¯∏ › ¸ø=Ó¬ ˝˚˛º

¸˜¢∂ Œ˝±¬ı¬ı˛Ìœ øÀ˚˛ ¬Û≈ø©Ü Œ˙±ø¯∏Ó¬ ˝˚˛º ¤À¬ı˛ Œfl¬±Ú ¸≈øÚø«ø©Ü ‡±…Ú±˘œ ŒÚ˝◊º
6.4.3.4 ¶ß±˚˛≈Ó¬La [Nervous system) – øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ ¶ß±˚˛≈Ó¬La ‡≈¬ı˝◊ ’Ú≈ißÓ¬º ˜d¬Àfl¬ ¤fl¬ÀÊ±Î¬ˇ±
ŒÂ√±È¬ ·…±—ø¢≠˚˛± [ganglia) ¬¬ı± ¶ß±˚˛≈¢∂øKÔ Ô±Àfl¬º ·…±—ø¢≠˚˛± ≈øÈ¬ ¤fl¬øÈ¬ ¸¬ı˛≈ ¶ß±˚˛≈À˚±Êfl¬ øÀ˚˛ ’±Î¬ˇ±’±øÎ¬ˇ ˚≈q¡
Ô±Àfl¬º ¤˝◊ ·…±—ø¢≠˚˛± ≈øÈ¬ ŒÔÀfl¬ ¸¬ı˛≈ ¸¬ı˛≈ ¶ß±˚˛≈¸”S Œ‰¬±¯∏fl¬ › Œ¬ı˛±ÀàÈ¬˘±À˜ ˚±˚˛º ¤Â√±Î¬ˇ± ¤fl¬ÀÊ±Î¬ˇ± ¶ß±˚˛≈¬ı˛7¬¬¬≈
˘•§±˘ø•§ˆ¬±À¬ı √õ∂øÓ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ≈¬Û±˙ øÀ˚˛ Œ˙¯∏ Œ√õ∂±À¢≠±øÈ¬Î¬ ¬Û˚«ôL√ ’ø¬ıø2Âißˆ¬±À¬ı ø¬ıd¬‘Ó¬ Ô±Àfl¬¬º ¤À¬ı˛
ø¬ıÀ˙¯∏ Œfl¬±Ú :±ÀÚøf˚˛ ’±ÀÂ√ øfl¬Ú± Ê±Ú± ŒÚ˝◊º

ø‰¬S Ú— 6.3.3 – øÙ¬Ó¬±fl‘¬ø˜ Œ¶®±À˘À' ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±±¸º ø‰¬S Ú— 6.3.4 – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ¬ı˛‰¬Ú ’e·º

6.4.3.5 Œ¬ı˛‰¬ÚÓ¬La (Excretory system) – ¤À¬ı˛ Œ¬ı˛‰¬ÚÓ¬La ¬ı˝≈ ˙±‡±˚˛ ø¬ıˆ¬q¡ Œ¬ı˛‰¬ÚÚ±˘œ øÀ˚˛ ¬·øÍ¬Ó¬º
ŒÀ˝¬ı˛ ¸±˜ÀÚ¬ı˛ ’—À˙ ‰¬±¬ı˛øÈ¬  Œ¬ı˛‰¬ÚÚ±˘œ Ô±Àfl¬ - ≈øÈ¬ ¬Û±ù´œ«˚˛, ¤fl¬øÈ¬ ¬Û‘á¬œ˚˛ › ¤fl¬øÈ¬ ’efl¬œ˚˛º Œ¬ÛÂ√ÀÚ¬ı˛
øÀfl¬¬ı˛ ‡`¬·≈ø˘ÀÓ¬ ¬Û‘á¬œ˚˛ › ’efl¬œ˚˛ Ú±˘œ ≈øÈ¬ Ú©Ü ˝À˚˛ ˚±˚˛º ¬Û±ù´œ«˚˛ Ú±˘œ ≈øÈ¬ Œ˙¯∏ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬ ¤À¸
¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ø˜ø˘Ó¬ ˝À˚˛ ¤fl¬øÈ¬ ¶ÛµÚ˙œ˘ Ôø˘fl¬± ·Í¬Ú fl¬À¬ı˛º ¤˝◊ Ôø˘fl¬±¬ı˛ øÂ√^ øÀ˚˛ Œ¬ı˛‰¬Ú¬Û±Ô«
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¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º ¬Û±ù´«Ú±ø˘fl¬± ≈øÈ¬ ¸±˜ÀÚ ˜d¬Àfl¬ é≈¬^ ’e·≈ø¬ı˛¬ı˛ Ú…±˚˛ Ú±ø˘fl¬± øÀ˚˛ ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡º ¤˝◊ √õ∂Ò±Ú
Ú±˘œ≈øÈ¬ ŒÔÀfl¬ ’¸—‡…  ˙±‡±-Œ¬ı˛‰¬ÚÚ±˘œ ¸‘©Ü ˝˚˛º ˙±‡± Ú±˘œ·≈ø˘ ŒÔÀfl¬ Î¬◊æ≥Ó¬ ˝˚˛ √õ∂˙±‡± Ú±ø˘fl¬±º √õ∂˙±‡±
Ú±ø˘fl¬±·≈ø˘ ŒÙv¬˜Àfl¬±¯∏ ¬ı± ø˙‡±Àfl¬±¯∏ Ú±˜fl¬ Œ¬ı˛‰¬Ú Œfl¬±À¯∏ Œ˙¯∏ ˝˚˛º ŒÙv¬˜Àfl¬±¯∏ ¸˜¢∂ ¬Û…±À¬ı˛Úfl¬±˝◊˜±
’=˘Ê≈ÀÎ¬ˇ ˝◊Ó¬d¬Ó¬– ø¬ıøé¬5ˆ¬±À¬ı ’¬ıøàÔÓ¬, ¤˝◊ Œfl¬±¯∏·≈ø˘ ¬Û±˙±¬Û±ø˙ ’=˘ ŒÔÀfl¬ Œ¬ı˛‰¬Ú ¬Û±Ô« ¸—¢∂¬˝
fl¬À¬ı˛ Œ¬ı˛‰¬Ú Ú±ø˘fl¬±˚˛ ¬Û±Í¬±˚˛º √õ∂øÓ¬øÈ¬ ŒÙv¬˜Àfl¬±À¯∏ ¤fl¬øÈ¬ ¬ıÎ¬ˇ øÚÎ¬◊øflv¬˚˛±¸ Ô±Àfl¬º ¤¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ ’¸˜±Ú,
¸±˝◊ÀÈ¬±õ≠±Ê˜ › øÚÎ¬◊øflv¬˚˛±¸ ±Ú±±¬ı˛º øÚÎ¬◊øflv¬˚˛±¸ ¸øißø˝Ó¬ ’=˘ ŒÔÀfl¬ ¤fl¬À·±Â√± Ùv¬…±ÀÊ˘± ¸‘©Ü ˝À˚˛
Œfl¬±À¯∏¬ı˛ Ù¬±ÀÚÀ˘¬ı˛ ˜Ó¬ ’—À˙¬ı˛ ˜ÀÒ… √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º ¤˝◊ Ùv¬…±ÀÊ˘±·≈2Â √õ∂œ¬Ûø˙‡±¬ı˛ ˜Ó¬ ¸=±ø˘Ó¬ ˝À˚˛
Ó¬¬ı˛˘ ¬ıÊ«… ¬Û±Ô« ¸˜”˝ Œ¬ı˛‰¬Ú Ú±˘œ¬ÛÀÔ √õ∂¬ı±ø˝Ó¬ ¬fl¬À¬ı˛, Ó¬±˝◊ ¤À¬ı˛ ŒÙv¬˜Àfl¬±¯∏ ¬ı± ø˙‡± Œfl¬±¯∏ ¬ıÀ˘º

øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ√õ∂±¢≠øÈ¬ÀÎ¬¬ı˛ √õ∂àÔÀ2Âº

ø‰¬S Ú— 6.3.5 – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ¤fl¬øÈ¬ ø˙‡±Àfl¬±¯∏º ø‰¬S Ú— 6.3.6 – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ¤fl¬øÈ¬ ¬Ûø¬ı˛ÌÓ¬
Œ√õ∂±¢≠øÈ¬ÀÎ¬ ¬Û≈— › ¶aœ ÊÚÚ ’e·º
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6.4.3.6 ÊÚÚÓ¬La (Reproductive system) – øÙ¬Ó¬±fl‘ø˜¬ı˛± ¸±Ò±¬ı˛ÌÓ¬ Î¬◊ˆ¬˚˛ø˘e·º √õ∂øÓ¬øÈ¬ ¬Ûø¬ı˛ÌÓ¬
Œ√õ∂±À¢≠±øÈ¬ÀÎ¬˝◊ ¬Û≈¬ı˛≈¯∏ › ¶aœ Î¬◊ˆ¬˚˛ ÊÚÚ’e·˝◊ Ô±Àfl¬º Œ˜À¸Úfl¬±˝◊À˜ ÊÚÚ’e· ¸‘ø©Ü ˝˚˛º ¶®KÒ ’=À˘ Œfl¬±Ú
ÊÚÚ ’e· ¬ı‘øX ˝˚˛ Ú±º ŒÀ˝¬ı˛ ’¢∂¬ıÓ«¬œ ’=À˘¬ı˛ √õ∂Ô˜ 200 øÈ¬ ’√¬Ûø¬ı˛ÌÓ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬ ÊÚÚ’e· ·øÍ¬Ó¬
˝˚˛ Ú±º ¬Û¬ı˛¬ıÓ«¬œ Œõ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ √õ∂Ô˜ øÀfl¬ ˙≈Ò≈ ¬Û≈—ÊÚÚÓ¬La ¬ı‘øX ¤¬ı— flË¡À˜ Œ˙À¯∏¬ı˛ ø√Àfl¡¬ı˛ ·≈ø˘ÀÓ¬ ¶aœ
› ¬Û≈¬ı˛≈¯∏ Î¬◊ˆ¬˚˛ ÊÚÚÓ¬La˝◊ ¬ı‘øX › ¬Ûø¬ı˛ÌøÓ¬ ˘±ˆ¬ fl¬À¬ı˛º ¤˝◊√õ∂fl¬±¬ı˛ ÊÚÚ’Àe·¬ı˛ ¬ı‘øX ø¬ıÀ˙¯∏Ó¬ √õ∂ÔÀ˜ ¬Û≈—ÊÚÚ
’e· ¬ı‘øX ˝˚˛ ¬ıÀ˘ ¤À¬ı˛ Œ√õ∂±È¬…±`ò¬±¸ƒ [protandrons) √õ∂±Ìœ ¬ıÀ˘º
6.4.3.6.1 ¬¬Û≈—-ÊÚÚÓ¬La (Male reproductive system) – ̇ ≈flË¡±˙˚˛, ̂ ¬±¸øÎ¬Ù¬±À¬ı˛Úƒ¸, ø¸¬ı˛±¸  › ø¸¬ı˛±¸
Ôø˘  øÚÀ˚˛ ¬Û≈—ÊÚÚÓ¬La ·øÍ¬Ó¬º

¬√õ∂øÓ¬øÈ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ¸±¬ı˛± ¬Û‘á¬ÀÀ˙ ’¸—‡… é≈¬^ é≈¬^ Œ·±˘±fl¬±¬ı˛ ˙≈flË¡±˙˚˛ Ô±Àfl¬º √õ∂ÀÓ¬…fl¬øÈ¬ ˙≈flË¡±˙˚˛
ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À¬ı˛ ¬é≈¬^Ú±ø˘fl¬± Œ¬ı¬ı˛ ˝˚˛º ¤À¬ı˛ ¬ıÀ˘ ˆ¬±¸± ¤Ù¬±À¬ı˛øk˚˛± (vasa efferentia)º ¤˝◊ ˆ¬±¸±
¤Ù¬±À¬ı˛øk˚˛±·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝À˚˛ ¤fl¬È≈¬ ¬Û“…±‰¬±À˘± Œ˜±È¬± Ú±˘œ ·Í¬Ú fl¬À¬ı˛º ¤Àfl¬ ¬ıÀ˘ ˆ¬±¸øÎ¬Ù¬±À¬ı˛Ú¸
[vas deferens) º ̂ ¬±¸ øÎ¬Ù¬±À¬ı˛Ú¸ƒ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ Œ˚ Œfl¬±Ú ¬Û±À˙ ¤fl¬øÈ¬ Œ˚ÃÚ √õ∂Àfl¬±Àá¬ (genital atrium)

˜≈q¡ ˝˚˛º Ú±˘œ¬ı˛ √õ∂±˚˛ Œ˙¯∏±—À˙ ¤fl¬øÈ¬ ¸—Àfl¬±‰¬Ú˙œ˘ ˜±—¸˘ ’e· Ô±Àfl¬º ¤Àfl¬ ø˙ùü ¬ı± Œ¬ÛøÚ¸ [penis)

¬ı± ø¸¬ı˛±¸ (cirrus) ¬ıÀ˘º ø¸¬ı˛±¸ ¤fl¬øÈ¬ ˜±—¸˘ Ôø˘¬ı˛ ˜ÀÒ… Ô±Àfl¬º ¤˝◊ Ôø˘Àfl¬ ¬ıÀ˘ ø¸¬ı˛±¸ Ôø˘
(cirrus sac)º
6.4.3.6.2 ¶aœ-ÊÚÚÓ¬La (Female reproductive system) – øÎ¬•§±˙˚˛, øÎ¬•§Ú±˘œ, Ê¬ı˛±˚˛≈, ÿÈ¬±˝◊¬Ûƒ,
fl≈¬¸≈˜¢∂øKÔ › Œ˚±øÚ¬ÛÔ øÚÀ˚˛ ¶aœ-ÊÚÚÓ¬La ·øÍ¬Ó¬º √õ∂øÓ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ Î¬±Ú › ¬ı±˜ ¬Û±À˙ ≈øÈ¬ øÎ¬•§±˙˚˛
Ô±Àfl¬º √õ∂øÓ¬øÈ¬ øÎ¬•§±˙À˚˛¬ı˛ ˜ÀÒ… ’¸—‡… ˙±‡±-√õ∂˙±‡± Ú±ø˘fl¬± Ô±Àfl¬º ¤˝◊ Ú±ø˘fl¬±·±ÀS øÎ¬•§fl¬ Î¬◊»¬Ûiß ˝˚˛º
≈¬Û±À˙¬ı˛ ≈øÈ¬ øÎ¬•§±˙˚˛ ¤fl¬øÈ¬ ¸±Ò±¬ı˛Ì Ú±˘œ øÀ˚˛ ˚≈q¡ Ô±Àfl¬, ¤Àfl¬ ¬ıÀ˘ øÎ¬•§Ú±˘œ (oviduct) (ø‰¬S 6.3.6)º
¤˝◊ øÎ¬•§Ú±˘œ¬ı˛ ˜±Á¬±˜±øÁ¬ ’—˙ ŒÔÀfl¬  ¤fl¬øÈ¬ Ú±ø˘ Œ¬ı¬ı˛ ˝À˚˛ ¸±˜±Ú… øÚÀ‰¬¬ı˛ øÀfl¬ ’¢∂¸¬ı˛ ˝˚˛º ¤˝◊ ’=˘Àfl¬
¬ıÀ˘ ÿÈ¬± ◊̋¬Û [Ootype)º ÿÈ¬±˝◊¬Û ŒÔÀfl¬ ¤fl¬øÈ¬ Ú±ø˘ Œ¬ı¬ı˛ ˝À˚˛ ¬Û±À˙¬ı˛ øÀfl¬ ’¢∂¸¬ı˛ ˝À˚˛ øfl¬Ú±¬ı˛±¬ı˛ øÀfl¬
’¬ıøàÔÓ¬ Œ˚ÃÚ õ∂Àfl¬±Àá¬ ˜≈q¡ ˝˚˛º ¤˝◊ Ú±ø˘øÈ¬Àfl¬ ¬ıÀ˘ ˆ¬…±Ê±˝◊Ú±˘ Ú±˘œ [vaginal duct) ¬ı± øÚø¯∏q¡fl¬±¬ı˛œ
Ú±˘œ (fertilization duct) ¬ı± Œ˚±øÚ Ú±ø˘º ¤˝◊ Ú±ø˘øÈ¬¬ı˛ ¤fl¬øÈ¬ é≈ ^ ¶£¬œÓ¬ ’—˙ Ô±Àfl¬º ˙≈flË¡±Ì≈ ø˙ùü
˜±¬ı˛Ù¬» ¤¬˝◊ √õ∂Àfl¬±Àá¬˝◊ Î¬◊¬ÛÚœÓ¬ ˝˚˛ ¤¬ı— ¶aœ-ÊÚÚ øÂ√^ øÀ˚˛ ¤˝◊ Ú±ø˘øÈ¬ÀÓ¬ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

øÎ¬•§±˙À˚˛¬ı˛ øÚÀ‰¬ ¤fl¬øÈ¬ fl≈¬¸≈˜ ¢∂øKÔ ¬ı± ¬ˆ¬±˝◊È¬±˘±˝◊Ú ¢∂øKÔ Ô±Àfl¬º ¤˝◊ fl≈¬¸≈˜¢∂øKÔ ŒÔÀfl¬ ¤fl¬øÈ¬ fl≈¬¸≈˜Ú±˘œ
Î¬◊»¬Ûiß ˝À˚˛ ÿÈ¬±˝◊À¬Û ¤À¸ ø˜ø˘Ó¬ ˝˚˛, ÿÈ¬±˝◊¬ÛÀfl¬ ø‚À¬ı˛ ¤fl¬Àfl¬±¯∏œ ’¸—‡… ¢∂øKÔ Ô±Àfl¬ ¤Àfl¬ ¬ıÀ˘ Œ˜˝ø˘¸ƒ
[Mehlis)  ¤¬ı˛ ¢∂øKÔº ÿÈ¬±˝◊¬Û¬ ŒÔÀfl¬ ’±¬ı˛ ¤fl¬øÈ¬ Ú±ø˘ Œ¬ı¬ı˛ ˝˚˛ ¤¬ı˛ Ú±˜ ˝◊Î¬◊ÀÈ¬¬ı˛±¸ [uterus) ¬ı± Ê√¬ı˛±˚˛≈º
Ê¬ı˛±˚˛≈”ÀÓ¬ ’¸—‡… øÚø¯∏q¡, ¬Ûø¬ı˛ÌÓ¬ øÎ¬•§fl¬ ˆ¬øÓ«¬ Ô±Àfl¬º ¬Ûø¬ı˛ÌÓ¬ ¢∂±øˆ¬Î Œ√õ∂±À¢≠±øÈ¬ÀÎ¬ Ê¬ı˛±˚˛≈ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛
√õ∂±˚˛ ̧ ˜¢∂ ’ˆ¬…ôL√¬ı˛ˆ¬±·˝◊ ‡˘ fl¬À¬ı˛ ŒÚ˚˛º Œ√õ∂±À¢≠±øÈ¬Î¬ ø¬ıœÌ« ̋ À˚˛ Ê¬ı˛±˚˛≈ ŒÔÀfl¬ ¤˝◊ øÎ¬•§fl¬·≈ø˘ ¬ı±˝◊À¬ı˛ ’±À¸º

6.4.3.7 Êœ¬ıÚ‰¬flË¡ (Life cycle) – øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Êœ¬ıÚ‰¬flË¡ ¤fl¬øÈ¬ Œ·ÃÌ Œ¬Û±¯∏fl¬,  ˙”fl¬¬ı˛ ¤¬ı—
˜≈‡… Œ¬Û±¯∏fl¬, ˜±Ú≈À¯∏¬ı˛ ˜ÀÒ… ¸•Ûiß ˝˚˛º

1. øÎ¬•§ øÚø¯∏q¡fl¬¬ı˛Ì (Fertilization)- √õ∂øÓ¬ Œ√õ∂±À¢≠±øÈ¬Àˆ¬¬ı˛ ø¸¬ı˛±¸ ¤fl¬˝◊ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ¶aœÊÚÚøÂ√À^
¸‘©Ü ˝À˚˛ ˙≈flË¡±Ì≈ øÚ·«˜Ú fl¬¬ı˛ÀÓ¬ ¬¬Û±À¬ı˛º ¤Àfl¬ ¬ıÀ˘ ¶§-øÚÀ ∏̄fl¬ [self fertilization)º øfl¬ôL≈√ Œ¬ıø˙¬ı˛ ˆ¬±· ¸˜À˚˛
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Œ˝øÈ¬ ˆ“¬±Ê ˝À˚˛ Ô±Àfl¬º Œ¸ ¸˜À˚˛ ’¬Û¬ı˛ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ø¸¬ı˛±À¸¬ı˛ ˙≈flË¡±Ì≈ ¤À¸ øÚø¯∏q¡ fl¬À¬ı˛º ¤¬ı˛fl¬˜ ¤fl¬˝◊
øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ’¬Û¬ı˛ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ˙≈flË¡±Ì≈ ¬Z±¬ı˛± øÚÀ¯∏fl¬Àfl¬ ¬ıÀ˘ ¬Û¬ı˛øÚÀ¯∏fl¬ [cross fertilization) º ¸±Ò±¬ı˛ÌÓ¬
¤fl¬˝◊ ¸Àe· ¤fl¬øÈ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ˙≈flË¡±Ì≈  › øÎ¬•§±Ì≈ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ Ú±º Ó¬±˝◊ ¬Û¬ı˛øÚÀ¯∏fl¬˝◊ ˝˚˛ Œ¬ıø˙¬ı˛ ˆ¬±· Œé¬ÀSº

ø‰¬S Ú— 6.3.7 – øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ Î¬◊æ≥Ó¬ ø¬ıøˆ¬iß ˘±ˆ«¬± ˙±º
A- Œ˝'±fl¬±KÔ w≈¬Ì [øÎ¬•§fl¬], B- ¶§±ÒœÚ Œ˝'±fl¬±àÔ ˘±ˆ«¬± ¬ı± ’ÚÀfl¬±À¶£¬±˚˛±¬ı˛, C- ¬¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙±, D-¬ıv±Î¬±¬ı˛

›˚˛±˜« ˙±˚˛ ˝◊ÚÀˆ¬øÊÀÚ˙Ú, E-¬ıv±Î¬±¬ı˛ ›˚˛±À˜«¬ı˛ ˜ÀÒ… Œ√õ∂±À¶®±À˘' ¸‘ø©Ü, F-¬ıv±Î¬±¬ı˛ ›˚˛±À˜«¬ı˛ ˜ÀÒ… Î¬◊¬Û¬ı˛ øÀfl¬ ˜±Ô±
ŒÓ¬±˘± (evaginatcd) Œ¶®±À˘', G-ø¸øàÈ¬¸±¬ı˛Àfl¬±¸ ˘±ˆ«¬± ˙±, ‚±ÀÎ¬ˇ¬ı˛ ’=À˘ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛  Œ√õ∂±¢≠±øÈ¬Î¬

‘̧ø©Ü, H. I- ‚±Î¬ˇ ’=À˘¬ı˛ flË¡˜±·Ó¬ ø¬ıˆ¬±ÊÀÚ Œ√õ∂±¢≠øÈ¬Î¬ ¸—À˚±ÊÚ › ŒÀ˝¬ı˛ ˘•§±˚˛ ¬ı‘øXº

øÎ¬•§Ú±˘œÀÓ¬ øÚÀ¯∏fl¬ ˝˚˛º ˙≈flË¡±˙À˚˛ ˙≈flË¡±Ì≈ Î¬◊»¬Ûiß ˝À˚˛ ˙≈flË¡Ú±˘œ¬ı˛ ˜Ò… øÀ˚˛ ¤À¸ ø˙Àùü Œ¬ÛÃ“ÀÂ√º
¸—·À˜¬ı˛  ¸˜˚˛  ˙≈flË¡±Ì≈·≈ø˘ Œ˚±øÚ¬ı˛ ˜Ò… øÀ˚˛ ¤À¸ ø¬ı˛À¸õI◊±fl≈¬˘±˜ Œ¸ø˜øÚÀ¸ Ê˜± ˝˚˛º Œ¸‡±¬Ú ŒÔÀfl¬
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øÎ¬•§Ú±˘œÀÓ¬ ¬√õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— ’À¬Ûé¬˜±Ú øÎ¬•§±Ì≈·≈ø˘Àfl¬ øÚø¯∏q¡ fl¬À¬ı˛º øÚø¯∏q¡ øÎ¬•§fl¬·≈ø˘ ÿÈ¬±˝◊À¬Û¬ı˛ ˜Ò…
øÀ˚˛ ’¢∂¸¬ı˛ ˝›˚˛±¬ı˛ ¸˜À˚˛ fl≈¬¸≈˜¢∂øKÔ ŒÔÀfl¬ ’±·Ó¬ fl≈¬¸≈˜ Œfl¬±¯∏ ˚≈q¡ ˝˚˛º fl≈¬¸≈˜ Œfl¬±¯∏ › Œ˜˝ø˘¸ƒ-¤¬ı˛
¢∂øKÔ¬ı˛ øÚ–¸¬ı˛Ì øÀ˚˛ ¤˝◊ fl≈¬¸≈˜Àfl¬±¯∏ ˚≈q¡ øÚø¯∏q¡ øÎ¬•§Àfl¬¬ı˛ ¬ı±˝◊À¬ı˛ ’±¬ı¬ı˛Ìœ › Œ‡±˘¸ ¸‘ø©Ü ˝˚˛º ¤¬ı˛≈¬Û
øÎ¬•§Àfl¬¬ı˛ Œ‡±˘fl¬Àfl¬ fl¬…±¬Û¸≈…˘› ¬ıÀ˘º ¤ˆ¬±À¬ı ¬Ûø¬ı˛¬Û”Ì« øÎ¬•§fl¬ flË¡À˜ Ê¬ı˛±˚˛≈¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º flË¡À˜
Ê¬ı˛±˚˛≈ÀÓ¬ ¬ı˝≈¸—‡…fl¬ ¤¬ı˛fl¬˜ øÎ¬•§Àfl¬ ˆ¬øÓ«¬ ˝ÀÓ¬ Ô±Àfl¬º Ê¬ı˛±˚˛≈› flË¡À˜ ¬ıøÒ«Ó¬ ˝˚˛ ¤¬ı— 7 ŒÔÀfl¬ 12 øÈ¬ ˙±‡±
∆Ó¬ø¬ı˛ ˝˚˛º Œ¸·≈ø˘› øÎ¬•§Àfl¬ ˆ¬À¬ı˛ ˚±˚˛º ¤ ’¬ıàÔ±˚˛ ¤˝◊ √Œ√õ∂±À¢≠±øÈ¬Î¬Àfl¬ ¬ıÀ˘ ¬Ûø¬ı˛¬Û!¬ ¬ı± ¢∂±øˆ¬Î¬
Œ√õ∂±À¢≠±øÈ¬Î¬º Ó¬‡Ú ¤øÈ¬ ˘•§±˚˛ 10-12 ø˜ø˜ ¤¬ı— √õ∂ÀàÔ 5.0 ø˜ø˜ ¤¬ı˛ ˜Ó¬ ˝˚˛º ¤ ’¬ıàÔ±˚˛ ¢∂±øˆ¬Î¬
Œ√õ∂±À¢≠±øÈ¬Î¬ ¤fl¬ ¤fl¬øÈ¬ À˘ Œ˝ ŒÔÀfl¬ ‡À¸ ¬ÛÀÎ¬ˇ ¤¬ı— ˜À˘¬ı˛ ¸Àe· ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ’±À¸º

Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ Ê¬ı˛±˚˛≈¬ı˛ ˜ÀÒ… Ô±fl¬±¬ı˛ ¸˜À˚˛˝◊ øÎ¬•§Àfl¬¬ı˛ ˜ÀÒ… w≈¬Ì ¸‘ø©Ü ˝À˚˛ ˚±˚˛º Ê±˝◊À·±È¬ Œfl¬±À¯∏¬ı˛
øflv¬Àˆ¬Ê√ ̋ ˚˛, ̃ ¬ı˛≈˘±¬ı˛ ̧ ‘ø©Ü ̋ ˚˛º ̃ ¬ı˛≈˘± flË¡À˜ w¬≈Ì ̧ ‘ø©Ü fl¬À¬ı˛º ¤˝◊ w≈¬ÀÌ¬ı˛ Ú±˜ Œ˝'±fl¬±KÔ (hexaanth embryo)

¬w≈¬Ì ¬ı± ’Àefl¬±ø¶£¬˚˛±¬ı˛ [onchosphere)º ¤˝◊ ˙±˚˛ w¬ÀÌ¬ı˛ Â√˚˛øÈ¬ fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬ ˝≈fl¬ Ô±Àfl¬º ¤¬ı˛ ¬ı±˝◊À¬ı˛
≈øÈ¬ ’±¬ı¬ı˛Ì, ¤fl¬øÈ¬ ¬¬Û±Ó¬˘± Œ¬ı¸À˜KÈ¬ › ¤fl¬øÈ¬ ¬¬Û≈¬ı˛≈ ¤À•§™±À˚˛±ÀÙ¬±¬ı˛ (embryophore) ¬ı± ø¸àÈ¬ ¤¬ı— ¬Û±Ó¬˘±
Œ‡±˘fl¬ Ô±Àfl¬º

2. Œ·ÃÌ Œ¬Û±¯∏Àfl¬ ¸—flË¡˜Ì (Infection to secondary host) – ˜±Ú≈À¯∏¬ı˛ ˜À˘¬ı˛ ¸±ÀÔ Œ¬ıø¬ı˛À˚˛ ’±¸±
¢∂±øˆ¬Î¬ Œ√õ∂±À¢≠±øÈ¬Î¬ ŒÔÀfl¬ ˝±Ê±¬ı˛ ˝±Ê±¬ı˛ ¤¬ı˛≈¬Û w≈¬Ì˚≈q¡ øÎ¬•§fl¬ Œ¬ıø¬ı˛À˚˛ ’±À¸º ¤·≈ø˘ ¬ı±Ó¬±À¸ ˚SÓ¬S Â√øÎ¬ˇÀ˚˛
¬ÛÀÎ¬ˇº ‚±À¸ ’Ô¬ı± ˙±fl¬˙ør¬ı˛ ˜ÀÒ…› Â√øÎ¬ˇÀ˚˛¬ ¬ÛÀÎ¬ˇº √õ∂øÓ¬øÈ¬ øÎ¬•§fl¬ ¬ÛÈ¬À˘¬ı˛ Ú…±˚˛ Œ‡ÀÓ¬, ¬ı±±ø˜ ¬ıÀÌ«¬ı˛
¬Û≈¬ı˛≈ ’±¬ı¬ı˛ÀÌ ’±¬ı‘Ó¬ Ô±Àfl¬º ¤˝◊ øÎ¬•§fl¬·≈ø˘ ¬Ûø¬ı˛À¬ıÀ˙ ˜±Ú¬ıÀÀ˝ œ‚«øÚ Œ¬ı“À‰¬ Ô±Àfl¬ ¤¬ı— ˜±Ú≈¯∏ › ˙”fl¬¬ı˛
Î¬◊ˆ¬˚˛Àfl¬˝◊ ¸˜±Úˆ¬±À¬ı ¸—flË¡ø˜Ó¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¶§-¸—flË¡˜Ú› ˝˚˛º ’ÀÚfl¬ ¸˜À˚˛ fl≈¬fl≈¬¬ı˛, ¬ı±Ú¬ı˛,
Î¬◊È¬ √õ∂ˆ‘¬øÓ¬ √õ∂±Úœ¬ı˛±› ¸—flË¡±ø˜Ó¬ ˝˚˛º

˙”fl¬¬ı˛ ˜À˘¬ı˛ ¸±ÀÔ ’Ô¬ı± ˙±fl¬˙ør¬ı˛ ¸±ÀÔ ¸—flË¡ø˜Ó¬ ˝˚˛º ˙”fl¬À¬ı˛¬ı˛ Î≈¬›ŒÎ¬Ú±À˜ ¤˝◊ øÎ¬•§fl¬ ’±¸±¬ı˛ ¬Û¬ı˛
øÎ¬•§Àfl¬¬ı˛ ¬ıø˝¬ı˛±¬ı¬ı˛Ì, ø¬ıÚ©Ü ˝˚˛º Ù¬À˘  Â√˚˛ ’efl≈¬˙ø¬ıø˙©Ü Œ˝'±fl¬±KÔ ˘±ˆ«¬± [w≈¬Ì] ˜≈q¡ ˝˚˛º √õ∂øÓ¬ ˘±ˆ«¬±¬ı˛
Œ¬ıÎ¬ˇ √õ∂±˚˛ 2 ˜±˝◊flË¡Ì [µ]º

3. ø¸øàÈ¬¸±¬ı˛fl¬±¸ ¬ı± ¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙± (Cysticercus or bladder worm stage) – Œ˝'±fl¬±KÔ
˘±ˆ«¬± ˜≈q¡ ˝›˚˛±¬ı˛ ¬Û¬ı˛ ˝≈Àfl¬¬ı˛ ¸±˝±À˚… é≈¬^±La √õ∂±fl¬±¬ı˛ Œˆ¬ fl¬À¬ı˛ Œ¬Û±È«¬±˘ ø˙¬ı˛± ’Ô¬ı± ˘ø¸fl¬±¬ı˛ ˜±Ò…À˜
ø¸ÀàÈ¬±ø˜fl¬ ¬ı˛q¡  ̧ —¬ı˝ÚÓ¬ÀLa √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— ’¬ıÀ˙À¯∏ ’øÓ¬ ̧ ˝ÀÊ ̇ ”fl¬À¬ı˛¬ı˛ ̊ fl¬‘»¬ Ù≈¬¸Ù≈¬¸ › ø¬ıøˆ¬iß ’Àe·¬ı˛
˜±—¸À¬Û˙œÀÓ¬ Œ¬ÛÃ“Â√±˚˛ ¤¬ı— Œ¸‡±ÀÚ ¬ıøÒ«Ó¬ ˝ÀÓ¬ Ô±Àfl¬º øÚø«©Ü àÔ±ÀÚ Œ¬ÛÃ“ÀÂ√ w≈¬Ì ’efl≈¬˙·≈ø˘ ˝±¬ı˛±˚˛ ¤¬ı—
flË¡À˜ ¬ı±˝◊¬À¬ı˛ ’±¬ı¬ı˛Ìœ ¸‘ø©Ü fl¬À¬ı˛ Œ·±˘±fl¬±¬ı˛ ø¸àÈ¬ ·Í¬Ú fl¬À¬ı˛º ø¸àÈ¬ flË¡À˜ Ù“¬±¬Û± Ùv¬±À¶®¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛º
Ù“¬±¬Û± ’—˙ Ó¬¬ı˛À˘ ˆ¬øÓ«¬ Ô±Àfl¬º ¤¬ı˛¬Û¬ı˛ ¤˝◊ ø¸ÀàÈ¬¬ı˛ √õ∂±fl¬±À¬ı˛¬ı˛ ¤fl¬øÈ¬ ø¬ıµ≈ÀÓ¬ ˆ“¬±Ê ¬ÛÀÎ¬ˇ ¤¬ı— Œ¸˝◊ ø¬ıµ≈
ŒÔÀfl¬ øfl¬Â√≈ Œfl¬±¯∏ ø¸ÀàÈ¬¬ı˛ øˆ¬Ó¬¬ı˛ È¬±˘ Œ‡À˚˛ Ú±˜ÀÓ¬ Ô±Àfl¬º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ¬ıÀ˘ ’ôL√-‰¬˘Ú ¬ı± ˝◊Úˆ¬˘≈…˙±Ú
[involution)º ¤˝◊ ’ôL√–‰¬±ø˘Ó¬ ’—˙ ø¸ÀàÈ¬¬ı˛ ’±ˆ¬…ôL√¬ı˛œÚ ·˝3À¬ı˛ Œfl¬±¬ı˛Àfl¬±ƒ·˜ √õ∂øflË¡˚˛±˚˛ ¤fl¬øÈ¬ é≈¬^
Œ√õ∂±À¶®±À˘' [proscolex) ¬ı± é≈¬^ ˜d¬fl¬ ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ Œ√õ∂±À¶®±À˘'øÈ¬ ’±fl‘¬øÓ¬ÀÓ¬ ’±˘ø¬ÛÀÚ¬ı˛ ˜±Ô±¬ı˛
˜Ó¬º ¤¬ı˛ ’¢∂√õ∂±ÀôL√ ˝≈¬fl¬ ¸‘ø©Ü ˝ÀÓ¬ Ô±Àfl¬º

flË¡À˜ ¬ıv±Î±¬ı˛øÈ¬ ¬ıÎ¬ˇ ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ ’—˙øÈ¬ ¬ı±˝◊À¬ı˛¬ı˛ øÀfl¬ Î¬◊ÀåÈ¬ ˚±˚˛º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ ¬ıÀ˘
¬ıø˝–‰¬˘Ú ¬ı± ˝◊ˆ¬…±øÊÀÚ˙±Úƒ (evagination)º ¤˝◊ ’¬ıàÔ±˚˛ ø¸àÈ¬øÈ¬Àfl¬ ’ÀÚfl¬È¬± Ù≈¬È¬¬ıÀ˘¬ı˛ ¬ıv±Î¬±À¬ı˛¬ı˛ ˜Ó¬
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Œ‡±˚˛ ¬ıÀ˘ ¤˝◊ ˙±¬ı˛ Ú±˜ ¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙± (bladder worm) ¬ı± ø¸øàÈ¬¸±¬ı˛fl¬±¸ [cysticercus) ˙±º
˙”fl¬À¬ı˛¬ı˛ ˜±—¸À¬Û˙œ¬ı˛ ˜ÀÒ… ’¬ıàÔ±Úfl¬±¬ı˛œ ¤˝◊ ø¸ÀàÈ¬¬ı˛ Ú±˜ ø¸øàÈ¬¸±¬ı˛fl¬±¸ Œ¸˘≈À˘±Êœ (Cysticercus

cellulosae) ¤¬ı— ø¸àÈ¬˚≈q¡ ¤˝◊ ˜±—¸À¬Û˙œ¬ı˛ Ú±˜ ø˜Êø˘ ¬Ûfl«¬ (measly pork)º
4. ˜±Ú≈À¯∏¬ı˛ ‡±…Ú±ø˘ÀÓ¬ ¸—flË¡˜Ú (Infection to alimentary canal of man) – ’¸•Û”Ì«ø¸X

¬ı± ’±ø¸X ¸—flË¡±ø˜Ó¬ ˙”fl¬À¬ı˛¬ı˛ ˜±—¸ Œ‡À˘ ¤fl¬¸±ÀÔ ’ÀÚfl¬¬ ¬Ûø¬ı˛˜±ÀÚ ø¸àÈ¬ ‡±…ø˘ÀÓ¬ √õ∂À¬ı˙ fl¬À¬ı˛º

ø‰¬S Ú— 6.3.8 – øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Êœ¬ıÚ‰¬flË¡



188

¬Û±fl¬àÔ˘œ ŒÔÀfl¬ Œ¬Ûø¬ı˛À˚˛ ¤˝◊ ø¸àÈ¬·≈ø˘ Î≈¬›ÀÎ¬Ú±˜ ’—À˙ ¤À˘ ¤¬ı˛ ¬ı±˝◊À¬ı˛ ¬ıv±Î¬±¬ı˛ ’—˙øÈ¬ ¬Ûø¬ı˛¬Û±fl¬ ˝À˚˛
˚±˚˛º Œ¶®±À˘'øÈ¬ ’é¬Ó¬ ’¬ıàÔ±˚˛ ˜≈q¡ ˝À˚˛ ˜±Ú≈À¯∏¬ı˛ ’ÀLa¬ı˛ √õ∂±fl¬±À¬ı˛ ¸—˘¢ü ˝˚˛º ¤¬ı˛¬Û¬ı˛ Œ¶®±À˘'
Œfl¬±¬ı˛Àfl¬±ƒ·±˜ √õ∂øflË¡˚˛±˚˛ flË¡˜±·Ó¬ Œ√õ∂±À¢≠±øÈ¬Î¬ ¸‘ø©Ü  fl¬¬ı˛ÀÓ¬ Ô±Àfl¬ ¤¬ı— flË¡˜˙– ¬ı‘øX Œ¬ÛÀ˚˛ ¤fl¬¸˜À˚˛ ¬Ûø¬ı˛ÌøÓ¬
˘±ˆ¬ fl¬À¬ı˛º øÎ¬•§fl¬ ŒÔÀfl¬ ø¸øàÈ¬¸±¬ı˛fl¬±¸ ˙±˚˛ Œ¬ÛÃ“Â√±ÀÓ¬ ¸˜˚˛ ˘±À· øÓ¬Ú ˜±¸º ø¸øàÈ¬¸±¬ı˛fl¬±¸ ˙± ŒÔÀfl¬
¬Ûø¬ı˛ÌÓ¬ øÙ¬Ó¬±fl‘¬ø˜ ˝ÀÓ¬ ¸˜˚˛ ˘±À· ’±¬ı˛› øÓ¬Ú˜±¸º

’ÀÚfl¬ ¸˜˚˛ ’¸±¬ıÒ±ÚÓ¬± › ¬ı…øq¡·Ó¬ ’¬Ûø¬ı˛2ÂißÓ¬±¬ı˛ ÊÚ… øfl¬—¬ı± ¬ıø˜¬ı˛ ¸˜˚˛ øfl¬Â√≈ Œ˝'±fl¬±KÔ ˘±ˆ«¬±
¬Û±fl¬àÔ˘œÀÓ¬ ‰¬À˘ Œ˚ÀÓ¬ ¬Û±À¬ı˛º ¤ ’¬ıàÔ±˚˛ Œ˝'±fl¬±KÔ ’La√õ∂±fl¬±¬ı˛ Œˆ¬ fl¬À¬ı˛ ̃ ±Ú≈À¯∏¬ı˛ ̃ ±—¸À¬Û˙œÀÓ¬ øÚÀÊ¬ı˛
àÔ±Ú fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛º ¤ˆ¬±À¬ı ˜±Ú≈¯∏› Œ·ÃÌ Œ¬Û±¯∏Àfl¬¬ı˛ àÔ±Ú øÚÀÓ¬ ¬Û±À¬ı˛º ’ÀÚfl¬ ¸˜˚˛ Œ˝'±fl¬±KÔ
˜ød¬À©®› ¬Ûø¬ı˛¬ı±ø˝Ó¬ ˝À˚˛ ø¸àÈ¬ Î¬◊»¬Ûiß fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬‡Ú ˜±Ú≈À¯∏¬ı˛ Œ˙±‰¬Úœ˚˛ ˜ød¬©® Œ¬ı˛±· ¸‘ø©Ü ˝˚˛º

øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ˚ÃÚ ¬ı± ¬Ûø¬ı˛ÌÓ¬ ˙± ˜±Ú≈À¯∏¬ı˛ ’ÀLa˝◊ ¬ı‘øX ˘±ˆ¬ fl¬À¬ı˛º ¸≈Ó¬¬ı˛±— ˜±Ú≈¯∏˝◊ ¬√õ∂fl‘¬Ó¬ ¬ı± ˜≈‡… ¬ı±
‰≈¬Î¬ˇ±ôL√ Œ¬Û±¯∏fl¬ (Definitive host) º ˙”fl¬À¬ı˛¬ı˛ ˜±—¸ Œ¬Û˙œ¬ı˛ ˘±ˆ«¬± ˙± ¬ı± ¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙±¬ı˛ ¬ı‘øX ˝˚˛º
¸≈Ó¬¬ı˛±— ˙”fl¬¬ı˛ ˝˘ Œ·ÃÌ ¬ı± ˜±Ò…ø˜fl¡ Œ¬Û±¯∏fl¬ (secondary or intermediate host)º ¤Àé¬ÀS ≈øÈ¬ Œ¬Û±¯∏fl¬
√õ∂±Ìœ˝◊ Œ˜¬ı˛≈G¬œ ¤¬ı— ¤À¬ı˛ ¸—flË¡˜Ú ‚ÀÈ¬ ‡±À…¬ı˛ ˜±Ò…À˜º

6.4.3.8 øÙ¬Ó¬±fl‘¬ø˜ ¬¸‘©Ü Œ¬ı˛±· (Diseases caused by tapeworm) : øÙ¬Ó¬±fl‘¬ø˜ ˜±Ú≈À¯∏¬ı˛
‡±…Ú±ø˘ÀÓ¬ ¬Û¬ı˛Êœ¬ıœ ø˝¸±À¬ı ¬ı±¸ fl¬À¬ı˛ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ ’ÀLa¬ı˛ ¬Ûø¬ı˛¬Û±fl¬ ¬ı± ’¸•Û”Ì« ¬Ûø¬ı˛¬Û±fl¬ ˝›˚˛± ‡±…
¢∂˝Ì fl¬À¬ı˛º  ¤¬ı˛± ˜±Ú≈À¯∏¬ı˛ Œ¬˝ ŒÔÀfl¬ øˆ¬È¬±ø˜Ú › Œ√õ∂±øÈ¬ÚÊ±Ó¬œ˚˛ ‡±… ’øÒfl¬ ¬Ûø¬ı˛˜±ÀÚ Œ˙±¯∏Ú fl¬À¬ı˛º Ù¬À˘
˜±Ú≈À¯∏¬ı˛ ŒÀ˝ øˆ¬È¬±ø˜ÀÚ¬ı˛ ’ˆ¬±¬ı Œ‡± Œ˚˛ º ’…±øÚø˜˚˛± [anaemia) ¬ı± ¬ı˛q¡±äÓ¬±¬ı˛ Ú…±˚˛ ’¬Û≈ø©ÜÊøÚÓ¬
Ú±Ú± Œ¬ı˛±· ¸‘ø©Ü ˝˚˛º ¤Â√±Î¬ˇ± øÙ¬Ó¬±fl‘¬ø˜¬ı˛ √õ∂ˆ¬±À¬ı flË¡˜±·Ó¬ ¬ı˝Ê˜, Î¬◊¬ı˛±˜˚˛ ’Ô¬ı± Œfl±á¬fl¬±øÍ¬Ú… Œ‡± Œ˚˛º

6.4.3.9 √õ∂øÓ¬À¯∏Òfl¬ ¬ı…¬ıàÔ± (Preventive measures) – øÙ¬Ó¬±fl‘¬ø˜ √õ∂øÓ¬À¬ı˛±ÀÒ øÚ•ßø˘ø‡Ó¬
¬ı…¬ıàÔ±·≈ø˘ ’¬ı˘•§Ú fl¬¬ı˛± ˝˚˛º

1. ’ôL√¬ıÓ«¬œ ’±|˚˛±Ó¬± ¬ı± Œ·ÃÌ Œ¬Û±¯∏Àfl¬¬ı˛ [˙”fl¬¬ı˛ ’Ô¬ı± ·¬ı˛≈] ˜±—¸ Î¬◊M˜¬ı˛≈À¬Û ø¸X fl¬À¬ı˛ ‡±›˚˛±º
2. ˜±—¸√ õ∂d≈¬¬ÀÓ¬¬ı˛ ¸˜À˚˛ ‡≈¬ı ˆ¬±˘ˆ¬±À¬ı ˘é¬… fl¬¬ı˛±º
3. ŒÚ±—¬ı˛± ’±¬ı7¬¬¬«Ú± ”¬ı˛œfl¬¬ı˛ÀÌ ¶§±àÔ…¸•úÓ¬ ø¬ıøÒ¬ı…¬ıàÔ± ¢∂˝Ìº
4. ’±flË¡±ôL√ ¬ı…øq¡¬ı˛ ¸≈ø‰¬øfl¬»¸± fl¬¬ı˛±º
6.4.3.10 ˜±Ú≈À¯∏¬ı˛ ŒÀ˝ ¬ı¸¬ı±¸fl¬±¬ı˛œ fl¬À˚˛fl¬øÈ¬ øÙ¬Ó¬±fl‘¬øÓ¬

øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Ú±˜ ≈̃‡…À¬Û± ∏̄fl¬ Œ·ÃÌÀ¬Û± ∏̄fl¬ ˜±Ú≈À¯∏¬ı˛ ŒÀ˝ √õ∂±5 ˙±
Name (Definative host) (Intermediate host)(Stage found in man)

1. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ ˜±Ú≈̄ ∏ ”̇fl¬¬ı˛ ¬Ûø¬ı˛ÌÓ¬ ˙±
   (Taenia solium)

2. øÈ¬øÚ˚˛± ¸…±øÊÚ…±È¬± ˜±Ú≈̄ ∏ ·¬ı≈̨ ¬Ûø¬ı˛ÌÓ¬ ˙±
   (Taenia saginata)

3. Î¬±˝Ù¬±˝À˘±¬ı±ÔË˚˛±˜ ˜±Ú≈̄ ∏ ¸±˝flv¬¬Û¸ Ûø¬ı˛ÌÓ¬ ˙±
   ˘…±È¬±˜ (Dipliyllo- fl≈¬fl≈¬¬ı˛ ˜±Â√
   bothrian latum) ø¬ıÎ¬ˇ±˘
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4. Î¬±˝◊Ù¬±˝◊À˘±¬ıøÔË˚˛±˜
   ˜…±Ú¸øÚ (Diplryllo- fl≈¬fl≈¬¬ı˛ ¬ı…±„, ¸±¬Û ˘±ˆ«¬± ˙±
   bthrium mansoni) ø¬ıÎ¬ˇ±˘ ˜±Ú≈̄ ∏

5. ¤fl¬±˝◊ÀÚ±fl¬!¬±¸ fl≈¬fl≈¬¬ı˛ ·¬ı˛≈”, Œˆ¬Î¬ˇ± ˘±ˆ«¬± ˙± [ø¸àÈ¬ ˙±]
   ¢∂±Ú≈À˘±¸±¸ (Echinoccus ŒÚfl¬ÀÎ¬ˇ ˙≈”fl¬¬ı˛, ˜±Ú≈¯∏ ˝± ◊̋Î¬±øÈ¬Î¬ Œ¬ı˛±·
   granulosus) ø˙˚̨±˘ ¸‘ø©Ü fl¬À¬ı˛º

6. ¤fl¬±˝◊ÀÚ±fl¬!¬±¸ fl≈¬fl≈¬¬ı˛ ŒÚ—øÈ¬ ̋ ◊“≈¬ı˛ ˘±ˆ«¬± ˙±
   ˜±ø˘È¬˘fl¬˘±ø¬ı¸ (Echino ø˙˚̨±˘ ˜±Ú≈̄ ∏
   coccus multiloculabis) ø¬ıÎ¬ˇ±˘

7. Î¬±˝◊¬Û±˝◊ø˘øÎ¬˚˛±˜ fl¬…±Ú±˝◊Ú±˜   fl≈¬fl≈¬¬ı˛ Î¬· øÙv¬ ¬Ûø¬ı˛ÌÓ¬ ˙±
   (Dipylidium caninum) ø¬ıÎ¬ˇ±˘ (dog flea)

˜±Ú≈¯∏ [’±fl¬ø¶úfl¬]

8. ˜±˘øÈ¬À¸¬Û¸ ˜±˘øÈ¬À¸¬Û¸ fl≈¬fl≈¬¬ı˛ Â√±·˘, Œˆ¬Î¬ˇ± ˘±ˆ«¬± ˙±
   (Multiceps multiceps) ˜±Ú≈¯∏ [’±fl¬ø¶úfl¬] ·¬ı˛≈, ˜±Ú≈¯∏

9. ˆ¬…±˜¬Û±˝◊À¬ı˛±À˘ø¬Û¸ Ú±Ú± ˜±Ú≈̄ ∏ Ûø¬ı˛ÌÓ¬› ˘±ˆ«¬±
   (Vampirolepis nana) ◊̋“≈¬ı̨  ±̇

˜±Ú≈¯∏ [’±fl¬ø¶úfl¬]

10. ˝±˝◊À˜ÀÚ±À˘ø¬Û¸ øÎ¬ø˜Ú≈È¬± ◊̋“≈¬ı̨ øÙv¬ [flea) Ûø¬ı˛ÌÓ¬ ˙±
  (Hymenolapis diminuta) ˜±Ú≈¯∏ [’±fl¬øÉfl¬] ˜±Ú≈̄ ∏

6.4.4 fl¬À˚˛fl¬√õ∂fl¬±¬ı˛ ‰¬…±õI◊± fl‘¬ø˜ ¸•ÛÀfl«¬ ¬Ûø¬ı˛ø‰¬øÓ¬ [Few important flat worm]

1. ¬Û…±¬ı˛±À·±øÚ˜±¸ ›À˚˛àÈ¬±¬ı˛˜±øÚ (Paragonimus westermani) – Ù≈¬¸Ù≈¬¸ fl‘¬ø˜ [ø‰¬S 6.2.18B)

¤øÈ¬ Ù≈¬¸Ù≈¬À¸ ¬ı¸¬ı±¸¬fl¬±¬ı˛œ Ùv≈¬fl¬ fl‘¬ø˜º ¤øÈ¬ ¤fl¬øÈ¬ ŒÂ√±È¬, 8-12 ø˜ø˜ ˘•§±, 4-6 ø˜ø˜ ‰¬›Î¬ˇ±, ¬Û≈¬ı˛≈
øÎ¬•§±fl¬±¬ı˛ Ùv≈¬fl¬ fl‘¬ø˜º ˜±Ú≈À¯∏¬ı˛ ¬¤¬ı— ·‘˝¬Û±ø˘Ó¬ ¬Û˙≈¬ı˛ Ù≈¬¸¬Ù≈¬À¸ √õ∂˙±‡± ù´±¸Ú±˘œ ·±À˚˛ ’±¬ı¬ı˛Ìœ¬ı˛ ˜ÀÒ… Ô±Àfl¬º
Â√˚˛-¸±Ó¬ øÚ ¬ı“±À‰¬º œ‚«À˜˚˛±œ fl¬±ø˙,fl¬ÀÙ¬¬ı˛ ¸±ÀÔ ¬ı˛Àq¡¬ı˛ øÂ√ÀÈ¬ Ô±Àfl¬º øÍ¬fl¬ ˚Ñ±À¬ı˛±À·¬ı˛ ˜Ó¬ ˘é¬Ì Œ‡±
˚±˚˛º ¤¬ı˛ √õ∂±Ôø˜fl¬ ̃ Ò…¬ıÓ«¬œ Œ¬Û±¯∏fl¬ ̋ ˘ Œ˜˘±øÚ˚˛± [Melania) Ú±À˜¬ı˛ Ê˘˙±˜≈fl¬ ¤¬ı— ¬Û¬ı˛¬ıÓ«¬œ Œ·ÃÌ Œ¬Û±¯∏fl¬
˝˘ fl“¬±fl¬Î¬ˇ±, ŒflË¡øÙ¬¸ √õ∂ˆ‘¬øÓ¬º fl¬ÀÙ¬¬ı˛ ¸±ÀÔ ¤À¬ı˛ øÎ¬˜ ¬¬ı±˝◊À¬ı˛ ’±À¸º ÊÀ˘¬ı˛ ¸—¶ÛÀ˙« ¤À˘ ˘±ˆ«¬± Œ¬ıø¬ı˛À˚˛
Œ˜˘±øÚ˚˛±¬ı˛ ŒÀ˝ √õ∂À¬ı˙ fl¬À¬ı˛º ¸—flË¡ø˜Ó¬ fl“¬±fl¬Î¬ˇ±, ŒflË¡øÙ¬¸ √õ∂ˆ‘¬øÓ¬¬ı˛ fl“¬±‰¬± ˜±—¸ Œ‡À˘ ˜±Ú≈À¯∏¬ı˛ ‡±…Ú±˘œÀÓ¬
√õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— Ù≈¬¸Ù≈¬À¸ ¤À¸  ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º √õ∂±‰¬…À˙ Â√±Î¬ˇ± ¤ø˙˚˛±, ’±øÙË¬fl¬±, øé¬Ì › ˜Ò… ’±À˜ø¬ı˛fl¬±
ŒÔÀfl¬ ¤À¬ı˛ ¬Û±›˚˛± Œ·ÀÂ√º
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2. Œflv¬±ÀÚ±øfl«¬¸ ¸±˝◊ÀÚø¸¸ (Clonorchis sinensis) – ‰¬œÚ±fl‘¬ø˜ [ø‰S 6.2.18C)

¤øÈ¬ ¤fl¬øÈ¬ ˚fl‘¬ÀÓ¬ ¬ı¸¬ı±¸fl¬±¬ı˛œ Ùv≈¬fl¬ fl‘¬ø˜º ˜±Ú≈¯∏ Â√±Î¬ˇ± ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛ ¸¬ı˛œ¸‘¬Û, ¬Û±ø‡ › d¬Ú…¬Û±˚˛œ¬ı˛
ø¬ÛMÚ±˘œÀÓ¬› ¬ı±¸ fl¬À¬ı˛º ”¬ı˛ ¬√õ∂±À‰¬…¬ı˛ Œ˙·≈ø˘ÀÓ¬, ø¬ıÀ˙¯∏ fl¬À¬ı˛ ‰¬œÚ  Ó¬±¬ı˛ ’±˙¬Û±À˙¬ı˛ Œ˙·≈ø˘ÀÓ¬ ‡≈¬ı
¬Û±›˚˛± ˚±˚˛º ˜±Ú≈¯∏, fl≈¬fl≈¬¬ı˛, ø¬ıÎ¬ˇ±˘, ˙≈fl¬¬ı˛ ¤¬ı˛ ˜”‡… Œ¬Û±¯∏fl¬º ø¬ıøÔøÚ˚˛± [Bythinea) Ú±À˜¬ı˛ Ê˘˙±˜≈fl¬ ˝˘
¤¬ı˛ √õ∂±Ôø˜fl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬º ¤˝◊ Ùv≈¬fl¬ fl‘¬ø˜·≈ø˘ Œ¬ı˙ ŒÂ√±È¬, ˘•§±˚˛ √õ∂±˚˛ 10-25 ø˜ø˜º ø¬ÛMÔø˘ ¬ı± Ú±˘œÀÓ¬
¬Û”Ì±«e· fl‘¬ø˜ 20-30 ¬ı»¸¬ı˛ ¬ı“±À‰¬º ¤˝◊ fl‘¬ø˜ ˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡˙”Ú…Ó¬±, ¬Û±Ó¬˘± ±d¬, ˝◊À˚˛±ø¸ÀÚ±øÙ¬ø˘˚˛±, Ú…±¬ı±
˝◊Ó¬…±ø Œ¬ı˛±À·¬ı˛ fl¬±¬ı˛Ìº ¤ÀÓ¬ ˜±Ú≈À¯∏¬ı˛ ˜‘Ó≈¬…› ˝˚˛º

ø‰¬S Ú— 6.3.9 – fl¬À˚˛fl¬ √õ∂fl¬±¬ı˛ øÙ¬Ó¬±fl‘¬ø˜ º
A-¤fl¬±˝◊ÀÚ±fl¬!¬±¸ ¢∂±Ú≈À˘±¸±¸, øÓ¬ÚøÈ¬ Œ√õ∂±À¢≠±øÈ¬Î¬˚≈q¡ øÙ¬Ó¬±fl‘¬ø˜, fl≈¬fl≈¬À¬ı˛¬ı˛ ‡±…Ú±˘œÀÓ¬ Ô±Àfl¬º

B-øÈ¬øÚ˚˛± ¸…±øÊÚ…±È¬± øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ¶®±À˘'º C-øÈ¬øÚ˚˛± ¸…±øÊÚ…±È¬ øÙ¬Ó¬±fl‘¬ø˜¬ı˛ √¢∂±øˆ¬Î¬ Œ√õ∂±À¢≠±øÈ¬Î¬º
D-Œ˜±øÚÀ˚˛øÊ˚˛± ¤'¬Û±Ú¸± øÙ¬Ó¬±fl‘¬ø˜¬ı˛ Œ¶®±À˘'º E-Œ˜±øÚÀ˚˛øÊ˚˛± ¤'À¬Û±Ú¸± øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ¬Ûø¬ı˛ÌÓ¬ Œ√õ∂±¢≠øÈ¬Î¬º
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3. Ù¬…±ø¸›À˘±¬Ûø¸¸ ¬ı≈ø¶® [Fasciolopsis buski) – ‰¬œÚ±fl‘¬ø˜
Ù¬…±ø¸›˘±¬ı˛ Ú…±˚˛ ¤øÈ¬› ¤fl¬øÈ¬ ¬ıÎ¬ˇ Ùv≈¬fl¬ fl‘¬ø˜º ˘•§±˚˛ 20-75 ø˜ø˜ ¤¬ı— √õ∂ÀàÔ 8-20 ø˜ø˜º ˜±Ú≈¯∏,

fl≈¬fl≈¬¬ı˛ › ˙”fl¬À¬ı˛¬ı˛ é≈¬^±ÀôL√ ¬ı±¸ fl¬À¬ı˛º õ≠…±Ú¬ı˛ø¬ıøÎ¬ Œ·±ÀS¬ı˛ Ê˘˙±˜≈fl¬ ˝˘  ¤¬ı˛ √õ∂±Ôø˜fl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬º
Êœ¬ıÚ‰¬flË¡ Ù¬…±ø¸›˘±¬ı˛ ˜Ó¬º ¤À¬ı˛ ¸—flË¡˜ÀÌ¬ı˛ ¬Ù¬À˘ Î¬±˝◊ø¬ı˛˚˛±, ’±˘¸±¬ı˛, ¬ı˛q¡¬Û±Ó¬, ’±˜¬ı±Ó¬ ˝◊Ó¬…±ø ˝˚˛º

4. ø¸ÀàÈ¬±À¸±˜± (Schistosoma) – ¬ı˛q¡ Ùv≈¬fl¬ [ø‰S 6.2.18D) ¬ı± Œ˙±øÚÓ¬ fl‘¬ø˜º
˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡¬ı±À˝ øÓ¬Ú √õ∂Ê±øÓ¬¬ı˛ ¤˝◊ fl‘¬ø˜ Ô±Àfl¬º
1. ø¸ÀàÈ¬±À¸±˜± ø˝˜±ÀÈ¬±ø¬ı˚˛±˜
2. ø¸ÀàÈ¬±À¸±˜± Ê…±À¬Û±øÚfl¬±˜
3. ø¸ÀàÈ¬±À¸±˜± ˜…±Ú¸øÚ
ø¸. ø˝˜±ÀÈ¬±ø¬ı˚˛±˜ ˜±Ú≈À¯∏¬ı˛ ˜≈SÔø˘¬ı˛ ø˙¬ı˛± Î¬◊¬Ûø˙¬ı˛±˚˛ ¬ı±¸ fl¬À¬ı˛ › øÎ¬˜ ¬Û±ÀÎ¬ˇº ¤À¬ı˛ øflË¡˚˛±˚˛ ˜”SÔø˘

ŒÔÀfl¬ ¬ı˛q¡¬Û±Ó¬ ˝˚˛º ø¸. ˜…±Ú¸øÚ ¬ı‘˝ÀLa¬ı˛ √õ∂±fl¬±À¬ı˛¬ı˛ ø˙¬ı˛± Î¬◊¬Ûø˙¬ı˛±˚˛ ¬ı±¸ fl¬À¬ı˛ ¤¬ı— ¬ı˛q¡ ’±˜±˙˚˛ ›
’…±øÚø˜˚˛± Œ‡± Œ˚˛º ø¸. Ê…±À¬Û±øÚfl¬±˜ ¬ı‘˝ÀLa¬ı˛ √õ∂±fl¬±À¬ı˛¬ı˛ ø˙¬ı˛±-Î¬◊¬Ûø˙¬ı˛±˚˛ ¬ı±¸ fl¬À¬ı˛ ¤¬ı— ’±˘¸±¬ı˛
¬ı˛q¡¬Û±Ó¬ › √¬õ≠œ˝± ¬ı‘øX ˝˚˛º ¤¬ı˛± 20 ŒÔÀfl¬ 26 ø˜ø˜ ˘•§± › 0.25 ŒÔÀfl¬ 0.3 ø˜ø˜ ‰¬›Î¬ˇ± ˝˚˛º ¤¬ı˛±˝◊
¤fl¬˜±S Ùv≈¬fl¬ fl‘¬ø˜ ˚±À¬ı˛ ¬Û≈¬ı˛≈¯∏ › ¶aœ-√õ∂±Ìœ ’±˘±±º ¬Û≈¬ı˛≈¯∏ Ùv≈¬Àfl¬¬ı˛ Œ˝øÈ¬ ‰¬›Î¬ˇ± ¤¬ı— ’efl¬ÀÀ˙ ¤fl¬øÈ¬ ‡“±Ê
Ô±Àfl¬ Œ˚‡±ÀÚ ¶aœ-√õ∂±Ìœ Œ˘À· Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ ‡“±ÊøÈ¬Àfl¬ ¬ıÀ˘ ·±˝◊ÀÚÀfl¬±ÀÙ¬±ø¬ı˛fl¬ fl¬…±Ú±˘
[Gynaecophoric canal) º ¤À¬ı˛ Œ·ÃÌ Œ¬Û±¯∏fl¬ ˝í˘ ¬ı≈ø˘Ú±¸ [Bulinus), õ≠…±Ú¬ı˛ø¬ı¸ ›
’ÚÀfl¬±À˜˘±øÚ˚˛± Ú±˜fl¬ ŒÂ√±È¬ ŒÂ√±È¬ Ê˘ ˙±˜≈fl¬º ¤¬ı˛± Œ˚ Œ¬ı˛±· ¸‘ø©Ü fl¬À¬ı˛ Ó¬±¬ı˛ Ú±˜ ø¸ÀàÈ¬±À¸±ø˜˚˛±ø¸¸
¬ı± ø¬ı˘˝±¬ı˛øÊ˚˛±ø¸¸º

5. ¬Ûø˘ÀàÈ¬±˜±˜ (Polystomum) – [ø‰¬S 6.2.18A)

¤øÈ¬ ¤fl¬øÈ¬ ˜ÀÚ±ÀÊÀÚøÈ¬fl¬ ø¬∏C˜±ÀÈ¬±Îƒ¬º ¸±Ò±¬ı˛ÌÓ¬– ¬ı…±„ › fl¬2ÂÀ¬Û¬ı˛ ˜≈SÔø˘ÀÓ¬ Ô±Àfl¬º Œ˝øÈ¬ Ùv≈¬fl¬
fl‘¬ø˜¬ı˛ ˜Ó¬˝◊º Œ¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ ’ø¬Û¸Ô…±õI◊¬ı˛ ’=À˘ Â√˚˛øÈ¬ Œ‰¬±¯∏fl¬ Ô±Àfl¬ ¤¬ı— 2-4øÈ¬ fl¬±˝◊øÈ¬Ú øÚø«˜Ó¬ ˝≈fl¬
Ô±Àfl¬º ¤Â√±Î¬ˇ± ’ÀÚfl¬ ŒÂ√±È¬ ŒÂ√±È¬ ˝≈fl¬› Ô±Àfl¬º ‡±…Ú±ø˘øÈ¬ ‡≈¬ı˝◊ ˙±‡±-√õ∂˙±‡± ¸˜øi§Ó¬ ¤¬ı— ¤·≈ø˘› ¬Û¬ı˛¶Û¬ı˛
˙±‡± øÀ˚˛ ˚≈q¡ Ô±Àfl¬º ¤À¬ı˛ Êœ¬ıÚ‰¬flË¡ ¸¬ı˛˘º ˘±ˆ«¬± ¬ı…±„±ø‰¬¬ı˛ Ù≈¬˘fl¬±˚˛ Œ˘À· ˚±˚˛º Ó¬±¬ı˛¬Û¬ı˛ ¬ı…±„±ø‰¬¬ı˛
¬ı˛≈¬Û±ôL√À¬ı˛¬ı˛ ¸˜À˚˛ ¤·≈ø˘ ‡±…Ú±ø˘ øÀ˚˛ Ó¬±¬ı˛ ˜”SÔø˘ÀÓ¬ ’±|˚˛ ŒÚ˚˛ ¤¬ı— ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

6. øÈ¬øÚ˚˛± ¸…±øÊÚ…±È¬± (Taenia saginata) – ø‰¬S 6.3.9B,C)

¤øÈ¬ ¤fl¬øÈ¬ øÙ¬Ó¬± fl‘¬ø˜º øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ ˜Ó¬˝◊ Œ‡ÀÓ¬, Ó¬À¬ı ’ÀÚfl¬ ¬ıÎ¬ˇ, 5 ŒÔÀfl¬ 10 ø˜ ¬Û˚«ôL√
˝˚˛º ¤¬ı˛± ˜±Ú≈À¯∏¬ı˛ é≈¬^±ÀLa¬ı˛ √õ∂Ô˜øÀfl¬ ¬ı±¸ fl¬À¬ı˛º ·¬ı˛≈ ¤À¬ı˛ Œ·ÃÌ Œ¬Û±¯∏fl¬, ·¬ı˛≈¬ı˛ ŒÀ˝ ¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙±
¬ı‘øX ¬Û±˚˛º ¤À¬ı˛ ˜d¬fl¬ ‰¬Ó≈¬À©®±Ì, ¬ıÎ¬ˇ, Œ¬ı˛±ÀàÈ¬˘±˜ › ˝≈fl¬ Ô±Àfl¬ Ú±º ¤À¬ı˛ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ¸—‡…± 1000

ŒÔÀfl¬ 2000 º ’±fl¬±À¬ı˛ ¬ıÎ¬ˇ ¤¬ı— Ê¬ı˛±˚˛≈¬ı˛ ¬Û±ù´« ˙±‡± ¬Ûø¬ı˛ÌÓ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬ 15-30øÈ¬º
7. ¤fl¬±˝◊ÀÚ±fl¬!¬±¸ ¢∂±Ú≈À˘±¸±¸ [Echinococcus granulosus) – [ø‰S 6.2.9A)

¤øÈ¬ ¤fl¬øÈ¬ ŒÂ√±A øÙ¬Ó¬±fl¬‘ø˜º 8 ŒÔÀfl¬ 6 ø˜ø˜ ˘•§±º ˜±S øÓ¬ÚøÈ¬ Œ√õ∂±À¢≠±øÈ¬Î¬ øÀ˚˛ Œ˝øÈ¬ ·øÍ¬Ó¬º
√õ∂Ô˜ Œõ≠±À¢≠±øÈ¬Î¬øÈ¬ ’¬Ûø¬ı˛ÌÓ¬, ø¬ZÓ¬œ˚˛øÈ¬ ¬Ûø¬ı˛ÌÓ ¤¬ı— Œ˙¯∏ ‡`¬fl¬øÈ¬ ¬ıÎ¬ˇ ¢∂±øˆ¬Î¬º ¤À¬ı˛ Œ√õ∂±À¢≠±øÈ¬Î¬

‡À¸ ‡À¸ ¬ÛÀÎ¬ˇ Ú±º ¬Ûø¬ı˛ÌÓ¬ Œ˝¶®±fl¬±KÔ w”¬Ì˚≈q¡ øÎ¬•§fl¬·≈ø˘ ÊÚÚ ¬ÛÀÔ Œ¬ıø¬ı˛À˚˛ ˜À˘¬ı˛ ¸±ÀÔ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛
’±À¸º ¤˝◊ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬ ¬Û≈Ú¬ı˛±˚˛ øÎ¬˜ ¸‘ø©Ü ˝ÀÓ¬ Ô±Àfl¬º ¤À¬ı˛ ˜≈‡…À¬Û±¯∏fl¬ ˝˘ - fl≈¬fl≈¬¬ı˛, ø˙˚˛±˘, ŒÚfl¬ÀÎ¬ˇ
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˝◊Ó¬…±øº ¤À¬ı˛ é≈¬^±ÀLa ¬ı±¸ fl¬À¬ı˛º Œ¸fl¬±¬ı˛ÀÌ ¤Àfl¬ fl≈¬fl≈¬À¬ı˛¬ı˛ øÙ¬Ó¬± fl‘¬ø˜ ¬ıÀ˘º ˜±Ú≈¯∏ ˝˘ ¤À¬ı˛ Œ·ÃÌ ’±|˚˛
±Ó¬±º ’Ô«±» ˜±Ú≈À¯∏¬ı˛ ø¬ıøˆ¬iß ’Àe· › Œ¬Û˙œÀÓ¬ ¤À¬ı˛ ¬ıv±Î¬±¬ı˛ ›˚˛±˜« ˙± ¸‘ø©Ü ˝˚˛º ˚fl‘¬», Ù≈¬¸Ù≈¬¸ ˝◊Ó¬…±ø
’Àe· ¤˝◊ ø¸àÈ¬ ˙± ¬ı‘øX ˝˚˛º ’ÀÚfl¬  ¬ıÎ¬ˇ ˝˚˛ ˚±¬ı˛ ˜ÀÒ… Ó¬¬ı˛˘ ˆ¬øÓ«¬ Ô±Àfl¬º ¤˝◊ ø¸àÈ¬Àfl¬ ¬ıÀ˘ ˝±˝◊Î¬±øÈ¬Î¬
ø¸àÈ¬ (Hydatid cyst)º ¤øÈ¬ ¤fl¬øÈ¬ ˜±¬ı˛±Rfl¬  Œ¬ı˛±·º Œfl¬ÀÈ¬ Œ¬ı¬ı˛ fl¬À¬ı˛ Ú± Œ›˚˛± ¬Û˚«ôL√ Œfl¬±Ú √õ∂øÓ¬fl¬±¬ı˛ ŒÚ˝◊º
¤˝◊ ø¸àÈ¬ ŒÔÀfl¬ ’¸—‡… Œfl¬±¬ı˛fl¬ Î¬◊»¬Û±Ú ˝À˚˛ ø¸ÀàÈ¬¬ı˛ ¸—‡…± ¬ı±Î¬ˇÀÓ¬ ¬Û±À¬ı˛º ¤Â√±Î¬ˇ± Œfl¬±¬ı˛Àfl¬±ƒ·˜ √õ∂øflË¡˚˛±˚˛
’¸—‡… ±Ú±±Ú± Œ¶®±À˘' ∆Ó¬ø¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ Œ¶®±À˘'·≈ø˘ √õ∂ÀÓ¬…Àfl¬˝◊ ÚÓ≈¬Ú fl‘¬ø˜¬ı˛ Êiú øÀÓ¬ ¬Û±À¬ı˛º
¸≈Ó¬¬ı˛±— ¸—‡…± ¬ı‘øX øfl¬ ˝±À¬ı˛ ‚ÀÈ¬ Ó¬± ’Ú≈˜±Ú fl¬¬ı˛± ˚±˚˛º ˜±Ú≈¯∏ Â√±Î¬ˇ± ·¬ı˛≈, ˙”fl¬¬ı˛, Œˆ¬Î¬ˇ±, Œ‚±Î¬ˇ±, ‡¬ı˛À·±¸
¸fl¬À˘˝◊ ¤˝◊ˆ¬±À¬ı ˝±˝◊Î¬±øÈ¬Î¬ Œ¬ı˛±À· ’±flË¡±ôL√ ˝ÀÓ¬ ¬Û±À¬ı˛º ¬Ûø¬ı˛ÌÓ¬ √õ∂±Ìœ¬ı˛ ’±˚˛≈©®±˘ ˜±S 5-7 ˜±¸º øfl¬ôL≈√
˝±˝◊Î¬±˝◊øÈ¬Î¬ ˙± Œ¬Û±¯∏fl¬ √õ∂±Ìœ¬ı˛ ŒÀ˝ œ‚«fl¬±˘, ¤˜Úøfl¬ øS˙ ¬ı»¸¬ı˛ ¬Û˚«ôL√ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º

8. Î¬±˝◊Ù¬±˝◊Œ˘±¬ıøÔË˚˛±˜ ˘…±È¬±˜ (Diphylobothrium latum) – ¤øÈ¬ ¤fl¬øÈ¬ ¸≈¬ı‘˝» øÙ¬Ó¬±fl‘¬ø˜º
œ‚«Ó¬˜ Œ˝, 10 ø˜ ¬Û˚«ôL√ ˘•§± 3000 ŒÔÀfl¬ 4000 Œõ≠±À¢≠±øÈ¬Î¬ Ô±Àfl¬º 5 ŒÔÀfl¬ 13 ¬ı»¸¬ı˛ ¬ı“±À‰¬º ¤¬ı˛±
˜±ÀÂ√¬ı˛ øÙ¬Ó¬±fl‘¬ø˜  ¬ıÀ˘ ¬Ûø¬ı˛ø‰¬Ó¬º ˜±Ú≈¯∏ › ’Ú…±Ú… ˜»¸…Àˆ¬±Êœ √õ∂±Ìœ¬ı˛± ¤¬ı˛ ˜≈‡… ’±|˚˛±Ó¬±º Œ·ÃÌ ’±|˚˛
±Ó¬± ˝˘ ¸±˝◊flv¬¬Û¸, Ê˘Ê˙±˜”fl¬ › ø˜Í¬±ÊÀ˘¬ı˛ ˜±Â√. ¤¬ı˛ ¸—flË¡˜Ì ˝À˘ ˜±Ú≈¯∏ ‡≈¬ı ˙œ‚Ë˝◊ ¬ı˛q¡±äÓ¬± Œ¬ı˛±À·
¤¬ı— Î¬±˝◊ø¬ı˛˚˛± Œ¬ı˛±À· ’±flË¡±ôL√ ˝˚˛º

9. ˝±˝◊À˜ÀÚ±À˘ø¬Û¸ øÎ¬˜Ú≈…È¬± (Hymeenoleepis diminugta) – ¤øÈ¬ ¤fl¬øÈ¬ ŒÂ√±È¬ ŒÀ˝¬ı˛
øÙ¬Ó¬±fl‘¬ø˜º ∆À‚«… √õ∂±˚˛ 1-4 Œ¸ø˜ ˜±Sº ˜±Ú≈À¯∏¬ı˛ ŒÀ˝ ¤fl¬¸Àe· ¤fl¬±øÒfl¬ ¤˜Úøfl¬ fl¬À˚˛fl¬ ˝±Ê±¬ı˛ ¤˝◊
øÙ¬Ó¬±fl‘¬ø˜ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º ¤¬ı˛± ¶§ä±˚˛≈º ˜±S ≈-øÓ¬Ú¸5±˝ ¬ı“±À‰¬√º ¤À¬ı˛ Êœ¬ıÚ‰¬flË¡ ¸•Û”Ì« fl¬¬ı˛ÀÓ¬ Œfl¬±Ú
˜±Ò…ø˜fl¬ Œ¬Û±¯∏Àfl¬¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ Ú±º Œ¬ıø˙ ¸—‡…±˚˛ Ô±fl¬À˘ Î¬±˝◊ø¬ı˛˚˛±, Œ¬ÛÀÈ¬ ¬ı…±Ô± ˝◊Ó¬…±ø Œ‡± Œ˚˛º

10. ˜øÚÀ˚˛øÊ˚˛± ¤'¬Û±Ú¸± (Moniezia expansa) – [ø‰¬S 6.3.9 D, E)

¤˝◊ øÙ¬Ó¬±fl‘¬ø˜ ¸±Ò±¬ı˛ÌÓ¬ Œˆ¬Î¬ˇ±, ·¬ı±ø ¬Û˙≈¬ı˛ ‡±…Ú±˘œÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ¤¬ı˛ Œ¶®±À˘'øÈ¬ ŒÂ√±È¬, ¸≈¶Û©Ü
Œ‰¬±¯∏fl¬ Ô±Àfl¬, Œ¬ı˛±ÀàÈ¬˘±˜ › ˝≈fl¬ Ô±Àfl¬ Ú±º ¬Ûø¬ı˛ÌÓ¬ Œ√õ∂±¢≠±øÈ¬Î¬·≈ø˘ ’ÀÚfl¬ ‰¬›Î¬ˇ±, ≈øÀfl¬ ≈-√õ∂àÔ ¬Û≈¬ı˛≈¯∏
› ¶aœ Î¬◊ˆ¬˚˛ ÊÚÚ ’e· Ô±Àfl¬º øÎ¬•§±˙˚˛ Œ‡±˘± ¬Û±‡±¬ı˛ ˜Ó¬ Œ‡ÀÓ¬º ¢∂±øˆ¬Î¬ Œ√õ∂±¢≠±øÈ¬Î¬ ˜À˘¬ı˛ ¸Àe· ¬ı±˝◊À¬ı˛
Œ¬ıø¬ı˛À˚˛ ’±À¸º øÎ¬˜·≈ø˘ ·±˘≈˜Ú± (Galumna) Ú±˜fl¬ ˜±˝◊È¬ ‡±˚˛º ¤˝◊ ˜±˝◊È¬·≈ø˘ ¤¬ı˛ Œ·ÃÌ Œ¬Û±¯∏fl¬º Œ·ÃÌ
Œ¬Û±¯∏Àfl¬¬ı˛ ŒÀ˝ ¤˝◊ øÎ¬˜·≈ø˘ ŒÔÀfl¬ ø¸øàÈ¬¸±¬ı˛fl¬À˚˛Î¬ ˘±ˆ«¬± ¸‘ø©Ü¬ ˝˚˛º ·¬ı±ø ¬Û˙≈ ‰¬±¬ı˛Ìˆ”¬ø˜ÀÓ¬ ‚±¸ ‡±›˚˛±¬ı˛
¸˜À˚˛ ¤˝◊ ø¸øàÈ¬¸±¬ı˛fl¬À˚˛Ê ˘±ˆ«¬± ¸À˜Ó¬ ˜±˝◊È¬ Œ‡À˘ Ó¬‡Ú Ó¬±¬ı˛ ‡±…Ú±˘œÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ¬ı‘øX
˝˚˛º ¤˝◊ fl‘¬ø˜  Œ¬Û±¯∏Àfl¬¬ı˛ ‡≈¬ı é¬øÓ¬ fl¬À¬ı˛ Ú± Ó¬À¬ı Î¬±˝◊ø¬ı˛˚˛±, ’…±øÚø˜˚˛± ¬ı± ‡±…Ú±˘œ ¬ıKÒ ˝À˚˛ Œ˚ÀÓ¬ ¬Û±À¬ı˛º

6.4.5  øÙ¬Ó¬±fl‘¬ø˜ ¸•ÛÀfl«¬ fl¬À˚˛fl¬øÈ¬ Ó¬Ô… (Some information on tape worm)

1. ¤ ¬Û˚«ôL√ √õ∂±˚˛ 1500 √õ∂Ê±øÓ¬¬ı˛ øÙ¬Ó¬±fl‘¬ø˜ ’±ø¬ı©‘®Ó¬ ˝À˚˛ÀÂ√º ¤·≈ø˘ ¸¬ı˝◊ ø¬ıøˆ¬iß Œ˜¬ı˛≈G¬œ √õ∂±Ìœ¬ı˛
‡±…Ú±˘œÀÓ¬ ¬ı¸¬ı±¸ fl¬À¬ı˛º √õ∂øÓ¬Àé¬ÀS˝◊ ˜≈‡…À¬Û±¯∏fl¬ Œ·ÃÌ Œ¬Û±¯∏fl¬À¬ı˛ ‡±…√õ∂±Ìœ ø˝¸±À¬ı ¢∂˝Ì
fl¬¬ı˛±¬ı˛ Ù¬À˘˝◊ ¸—flË¡˜Ì ˝À˚˛ Ô±Àfl¬º

2. øÙ¬Ó¬±fl‘¬ø˜¬ı˛ ‡±…Ú±˘œ › ˜≈‡ ŒÚ˝◊º ¸≈Ó¬¬ı˛±— ¸±¬ı˛± Œ˝ øÀ˚˛ ‡±… ¢∂˝œÓ¬ ˝˚˛º
3. ‡±…Ú±˘œ¬ı˛ Œ˚ ’—À˙ ¤¬ı˛± ¬ı±¸ fl¬À¬ı˛ Œ¸‡±ÀÚ ’ø'ÀÊÚ Ô±Àfl¬ Ú±, Œfl¬¬ı˘˜±S CO

2
 ¤¬ı˛ ’±øÒfl¬…



193

Ô±Àfl¬º ¸≈Ó¬¬ı˛±— ¤¬ı˛± ’¬ı±Ó¬ ù´¸ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¤Â√±Î¬ˇ± ¤À¬ı˛ ŒÀ˝ ‡±…Ú±˘œ¬ı˛ ’øÓ¬ø¬ı˛q¡
CO

2
 øÚÀ˚˛ ŒÀ˝ àÔ±ø¬ÛÓ¬ fl¬À¬ı˛ ¢≠±˝◊Àfl¬±ÀÊÚ ¸‘ø©Ü¬ı˛ √õ∂øflË¡˚˛± ’±ÀÂ√º

4. Œ¶®±À˘'øÈ¬ ‡±…Ú±˘œ¬ı˛ ˜±¸fl≈¬˘±ø¬ı˛¸ ø˜Î¬◊fl¬¸±˚˛ ·“±Ô± Ô±Àfl¬º ¤‡±ÀÚ ¬ı˛q¡¬ı±˝ › ˘ø¸fl¬±¬ı±˝ Ô±fl¬±˚˛
¤˝◊ ’—˙ ’ø'ÀÊÚ ¢∂˝Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

5. ¶®KÒ ’=˘ flË¡˜±·Ó¬ ø¬ıˆ¬q¡ ˝À˚˛ ŒÀ˝¬ı˛ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ¸—‡…± ¬ı±Î¬ˇ±˚˛º
6. √õ∂øÓ¬øÈ¬ Œ√õ∂±À¢≠±øÈ¬ÀÎ¬˝◊ ¬Û≈— › ¶aœ ÊÚÚÓ¬La Ô±fl¬±˚˛ √õ∂øÓ¬øÈ¬ Œ√õ∂±À¢≠±øÈ¬Î¬˝◊ ’¸—‡… øÚø¯∏q¡ øÎ¬•§fl¬

Î¬◊»¬Ûiß fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º
7. ¤Â√±Î¬ˇ± ˝±˝◊Î¬±øÈ¬Î¬ ø¸àÈ¬› ’¸—‡… ¬Ûø¬ı˛˜±ÀÚ Œ¶®±À˘' ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Œ˚·≈ø˘ ŒÔÀfl¬ ’¸—‡…

øÙ¬Ó¬±fl‘¬ø˜ ¸‘ø©Ü ˝ÀÓ¬ ¬Û±À¬ı˛º ›˝◊ Œ¶®±À˘'·≈ø˘Àfl¬ ¬ıÀ˘ ˝±˝◊Î¬±øÈ¬Î¬ ¸…±`¬ (Hydatid sand)º
8. ¤À¬ı˛ ŒÀ˝ Œ√õ∂±øÈ¬Ú ’À¬Ûé¬± ˙fl«¬¬ı˛±, ø˘ø¬ÛÎ¬ › øˆ¬È¬±ø˜Ú ’øÒfl¬ ¬Ûø¬ı˛˜±ÀÚ Ô±Àfl¬º
9. ’±|˚˛±Ó¬± √õ∂±Ìœ¬ı˛ ¸Àe· ¶§±ˆ¬±ø¬ıfl¬ˆ¬±À¬ı ’±ˆ¬…ôL√¬ı˛œÚ √õ∂±Ìœ ø˝¸±À¬ı Œ¬ı±Á¬±¬ÛÎ¬ˇ± Ô±Àfl¬º ¤¬ı˛±

Œ¬Û±¯∏fl¬À˝ ŒÔÀfl¬ ‡±… › ’±|˚˛ ¬Û±˚˛º ’¬Û¬ı˛¬ÛÀé¬ ’±|˚˛ ±Ó¬±¬ı˛ é¬øÓ¬ ˚±ÀÓ¬ fl¬˜ ˝˚˛ Œ¸øÀfl¬›
˚ÀÔ©Ü ¬ı…¬ıàÔ± ’±ÀÂ√º ¤˝◊ Œ¬ı±Á¬±¬ÛÎ¬ˇ±¬ı˛ ’¸≈ø¬ıÀÒ ˝À˘˝◊ Ú±Ú± Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü ˝˚˛º

6.5.1 ¸±¬ı˛±—˙ - 1

õ≠…±ÀÚø¬ı˛˚˛±¬ı˛± õ≠±øÈ¬À˝Úø˜ÚøÔ¸ ¬ÛÀ¬ı«¬ı˛ È¬±¬ı˛À¬ı~…±ø¬ı˛˚˛± Œ|Ìœˆ≈¬q¡ ¶§±ÒœÚÊœ¬ıœ √õ∂±Ìœº ¶§±ÒœÚÊœ¬ıœ
˝›˚˛±¬ı˛ Ù¬À˘ ¤À¬ı˛ Œ˝±¬ı¬ı˛Ìœ ø‰¬Sø¬ıø‰¬S › ø¸ø˘˚˛±˚≈q¡º ¤¬ı˛± Ê˘±˙À˚˛¬ı˛ ¬ı± ¬Û≈fl≈¬À¬ı˛¬ı˛ ˜±øÈ¬ÀÓ¬ Œfl¬±Ú ¬Û±Ô¬ı˛
¬ı± Ú≈øÎ¬ˇ¬ı˛ øÚÀ‰¬, Î¬±e·±˚˛, ¬ı±·±ÀÚ ˝±˜±·≈øÎ¬ˇ øÀ˚˛ ‰¬À˘º ¤¬ı˛± Œ‡ÀÓ¬ ˘•§±ÀÈ¬ ‰¬…±õI◊± ¬Û±Ó¬±¬ı˛ ˜Ó¬, ¸±˜ÀÚ¬ı˛
øÀfl¬ ˜d¬fl¬ › ø¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ ˘•§±ÀÈ¬º ¤À¬ı˛ ‡±…Ú±˘œ ’±ÀÂ√º ˜≈‡øÂ√^øÈ¬ ŒÀ˝¬ı˛ ˜±Á¬‡±ÀÚ¬ı˛ øÚÀ‰¬ ’¬ıøàÔÓ¬º
˜≈‡øÂ√À^¬ı˛ øÚÀ‰¬ Ô±Àfl¬ ˜±—¸˘ √õ∂Àfl¬±á¬, ¤Àfl¬ ¬ıÀ˘ ·˘ø¬ı˘º ·˘ø¬ı˘øÈ¬ ˜≈À‡¬ı˛ ˜Ò… øÀ˚˛ ¬ı±˝◊À¬ı˛ Œ√õ∂±À¬ıø¸À¸¬ı˛
’±fl¬±À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º ¤˝◊ Œ√õ∂±À¬ı±ø¸À¸¬ı˛ ¸±˝±À˚… ¤¬ı˛± é≈¬^ é≈¬^ ‡±…fl¬Ì± ¢∂˝Ì fl¬À¬ı˛º ˜≈‡øÂ√À^¬ı˛ øÚÀ‰¬˝◊
Ô±Àfl¬ ÊÚÚøÂ√^º ¤À¬ı˛ Œ˝±¬ı¬ı˛Ì ¤ø¬ÛÎ¬±¬ı˛ø˜¸, ¸±¬ı¤ø¬ÛÎ¬±¬ı˛˜…±˘ ¢∂øKÔ, Œ¬Û˙œ › Œ˜À¸Úfl¬±˝◊˜ øÀ˚˛ ∆Ó¬ø¬ı˛º
¤ø¬ÛÎ¬±¬ı˛ø˜À¸¬ı˛ Œfl¬±¯∏·≈ø˘ÀÓ¬ ¬ı˛…±¬ıÎ¬±˝◊È¬ Ú±À˜ ø˜Î¬◊fl¬±¸ G¬ Ô±Àfl¬º ¤¬ı˛± ˝Î¬ˇøfl¬À˚˛ › Œ¬Û˙œ¬ı˛ ¸±˝±À˚…
‰¬˘±ÀÙ¬¬ı˛± fl¬À¬ı˛º ¤À¬ı˛ ‡±√…Ú±˘œ ·˘ø¬ıÀ˘¬ı˛ ¬ÛÀ¬ı˛ øÓ¬ÚøÈ¬ ’KÒ, ’—À˙ ø¬ıˆ¬q¡º ¸±˜ÀÚ¬ı˛ øÀfl¬ ¤fl¬øÈ¬ ¤¬ı—
·˘ø¬ıÀ˘¬ı˛ ¬Û±˙ øÀ˚˛ ø¬ÛÂ√ÀÚ¬ı˛ øÀfl¬ ≈øÈ¬ ’—˙ ø¬ıd¬‘Ó¬º ¤À¬ı˛ ’±ôL√–Àfl¬±¯∏œ˚˛ ¬Ûø¬ı˛¬Û±fl¬ ˝˚˛º ’¬Û±‰¬… ’—˙
˜≈‡ øÀ˚˛ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º ¤¬ı˛± ‡±…¢∂˝Ì Ú± fl¬À¬ı˛ ’ÀÚfl¬øÚ˝◊ ¬ı“±‰¬ÀÓ¬ ¬Û±À¬ı˛º Œ˝±¬ı¬ı˛Ì øÀ˚˛ ¬ı…±¬ÛÚ
√õ∂øflË¡˚˛±˚˛ ¤À¬ı˛ ù´±¸fl¬±˚« ‰¬À˘º  ¤À¬ı˛ ¸≈øÚø«©Ü Œ¬ı˛‰¬ÚÓ¬La ’±ÀÂ√, ŒÀ˝¬ı˛ ≈¬Û±À˙ ¤fl¬±øÒfl¬ Œ¬ı˛‰¬ÚÚ±˘œ Ô±Àfl¬º
˙±‡±-√õ∂˙±‡± Œ¬ı˛‰¬ÚÚ±˘œ¬ı˛ √õ∂±ÀôL√ Ô±Àfl¬ ø˙‡± Œfl¬±¯∏º ¶ß±˚˛≈Ó¬ÀLa ≈øÈ¬ ø˙¬ı˛¶ß±˚˛≈¢∂øKÔ › Œ˜±È¬± ¶ß±˚˛≈¬ı˛7¬¬¬≈ Ô±Àfl¬º
¤˝◊ Œ˜±È¬± ¶ß±˚˛≈¬ı˛7¬¬¬≈ ≈øÈ¬ÀÓ¬ ’±Î¬ˇ±’±øÎ¬ˇ ’ÀÚfl¬ ¶ß±˚˛≈¬ı˛7¬¬¬≈ ˚≈q¡ ˝À˚˛ ø¸øÎ¬ˇ¬ı˛ Ò±À¬Û¬ı˛ ˜Ó¬ ·Í¬Ú ¸‘ø©Ü fl¬À¬ı˛ÀÂ√º
˜±Ô±˚˛ ≈øÈ¬ Œ‰¬±‡ ’±À˘±fl¬ › ¬ı˛¸±˚˛Ú ¸—À¬ıœº ¢∂œÀÉ¬ı˛ ’±¬ı˛y√√ ˝˘ ¤À¬ı˛ √õ∂ÊÚÚ Ÿ¬Ó≈¬º ¤À¬ı˛ Œ˚ÃÚ, ’À˚ÃÚ
¬Û≈Ú¬ı˛≈»¬Û±Ú √õ∂øflË¡˚˛±˚˛ √õ∂ÊÚÚ ˝¬˚˛º √õ∂ÊÚÚ Ÿ¬Ó≈¬ÀÓ¬ ¬Û≈¬ı˛≈¯∏ ¶aœ ø˜ø˘Ó¬ ˝˚˛ ¤¬ı— fl¬fl≈¬Ú Î¬◊»¬Ûiß fl¬À¬ı˛º  ¤fl¬øÈ¬
fl¬fl≈¬ÀÚ ¤fl¬±øÒfl¬ øÎ¬•§fl¬ Ô±Àfl¬º Ù¬À˘ ¤fl¬øÈ¬ fl¬fl≈¬Ú ŒÔÀfl¬ ¬ı˝≈ õ≠…±ÀÚø¬ı˛˚˛± ¸‘©Ü ˝˚˛º

’Ú… ¸˜À˚˛ ’À˚ÃÚ ÊÚÚ ˝˚˛º ¤¸˜À˚˛ Œ˝ ˜±Á¬ ¬ı¬ı˛±¬ı¬ı˛ ≈ˆ¬±À· ˆ¬±· ˝À˚˛ ˚±˚˛º √õ∂øÓ¬ ’Ò« ’±¬ı±¬ı˛
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’Ú… ’—˙ ¸‘ø©Ü fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛º ¤Â√±Î¬ˇ± ¤À√¬ı˛ ŒÀ˝¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±Ú é¬˜Ó¬± ’±ÀÂ√, Œ˝Àfl¬ È≈¬fl¬À¬ı˛± È≈¬fl¬À¬ı˛±
fl¬À¬ı˛ øÀ˘ ’¬ıø˙©Ü ’—˙ ¤¬ı˛± ∆Ó¬ø¬ı˛ fl¬À¬ı˛ øÚÀ˚˛ ¬ı˝≈¸—‡…fl¬ õ≠…±ÀÚø¬ı˛˚˛± ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

6.5.2  ¸±¬ı˛±—˙ - 2

Ù¬…±ø¸›˘± Ùv≈¬fl¬ fl‘¬ø˜ Œ‡ÀÓ¬ ‰¬…±õI◊± ¬Û±Ó¬±¬ı˛ ˜Ó¬º ¸±˜ÀÚ¬ı˛ øÀfl¬ Œfl¬±ÀÌ¬ı˛ ˜Ó¬ ’—˙Àfl¬ ¬ıÀ˘ ø˙¬ı˛-˙efl≈¬º
ø˙¬ı˛˙efl≈¬ÀÓ¬ ˜≈‡, ˜≈À‡¬ı˛ ‰¬±¬ı˛¬Û±À˙ Œ˜Ãø‡fl¬ Œ‰¬±¯∏fl¬ Ô±Àfl¬º ¤¬ı˛ ø¬ÛÂ√ÀÚ ¸±˜ÀÚ ŒÔÀfl¬ ¤fl¬Ó‘¬Ó¬œ˚˛±—˙ ”¬ı˛ÀQ
’efl¬¬Û‘Àá¬  Ô±Àfl¬ ’…±ø¸È¬±¬ı≈…˘±˜º ¤˝◊ Œ‰¬±¯∏fl¬ ≈øÈ¬ Œ˝Àfl¬ ¤fl¬àÔ±ÀÚ øàÔ¬ı˛ Ô±fl¬ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ø¬ÛÂ√Ú√õ∂±ÀôL√
¤fl¬øÈ¬ Œ¬ı˛‰¬ÚøÂ√^ Ô±Àfl¬º ¤¬ı˛± Œˆ¬Î¬ˇ±¬ı˛ ˚fl‘¬ÀÓ¬ › ø¬ÛMÚ±˘œÀÓ¬ ¬ı±¸ fl¬À¬ı˛ ˚fl‘¬» ¬Û‰¬± Œ¬ı˛±· ¸‘ø©Ü fl¬À¬ı˛º ¤À¬ı˛
Êœ¬ıÚ‰¬ÀflË¡ ’À˚ÃÚ › Œ˚ÃÚ ÊÚÚ √õ∂øflË¡˚˛± ≈øÈ¬ √õ∂±Ìœ¬ı˛ ˜ÀÒ… ¸—‚øÈ¬Ó¬ ˝˚˛º Ó¬±˝◊ ¤À¬ı˛ Î¬±˝◊ÀÊÀÚøÈ¬fl¬ √õ∂±Ìœ
¬ıÀ˘º ¤À¬ı˛ Œ˝±¬ı¬ı˛Ì ≈øÈ¬ d¬¬ı˛ øÀ˚˛ ·øÍ¬Ó¬º ¬ıø˝–d¬¬ı˛øÈ¬ ø¸Ú¸±˝◊øÈ¬˚˛±˜ ˚≈q¡º Ó¬±¬ı˛ ¬ı±˝◊À¬ı˛ ¤fl¬øÈ¬ øSd¬¬ı˛œ˚˛
¤fl¬fl¬ ’±¬ı¬ı˛Ìœ Ô±Àfl¬º ’ôL√–d¬¬ı˛øÈ¬ ’ÀÚfl¬ ¬ıÎ¬ˇ ¬ıÎ¬ˇ Œfl¬±¯∏¸˜øi§Ó¬º ≈øÈ¬ d¬À¬ı˛¬ı˛ ˜±ÀÁ¬ Ô±Àfl¬ Œ¬ı¸±˘ ˘…±ø˜Ú±
› Œ¬Û˙œd¬¬ı˛º ¸±¬ı˛± Œ˝ ˝±˘fl¬± ¬Û…±À¬ı˛Úfl¬±˝◊˜± fl¬˘± øÀ˚˛ ˆ¬øÓ«¬ Ô±Àfl¬ ˚±¬ı˛ ˜ÀÒ… ‡±…Ú±˘œ › ÊÚÚ’e·
Ô±Àfl¬º Œ¬ÛÃø©Üfl¬Ó¬La ˜≈‡, Œ¬Û˙œ¬ı˝≈˘ ·˘ø¬ı˘ › √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ú ˙±‡±-√õ∂˙±‡±˚≈q¡ ≈øÈ¬ ’KÒ ’¶a Ô±Àfl¬º ’La
Ú±˘œ ≈øÈ¬ ¬Û(±» √õ∂±ôL√ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ Ô±Àfl¬º ˚fl‘¬» fl‘¬ø˜ ˜≈‡ øÀ˚˛ ’Ô«¬Ûø¬ı˛¬Û!¬ ‡±…¢∂˝Ì fl¬À¬ı˛º ’¬Û±‰¬…
¬ıÊ«…¬Û±Ô« ˜≈‡ øÀ˚˛ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛º ¤¬ı˛± Œ˝±¬ı¬ı˛Ìœ øÀ˚˛› ¬Û≈ø©Ü Œ˙±¯∏Ì fl¬À¬ı˛º ŒÀ˝¬ı˛ ∆‚«… ¬ı¬ı˛±¬ı¬ı˛
¤fl¬øÈ¬ Œ¬ı˛‰¬ÚÚ±˘œ ŒÔÀfl¬ ŒÀ˝¬ı˛ ≈¬Û±À˙ ø¬ıd¬‘Ó¬ ’¸—‡… ˙±‡±-√õ∂˙±‡± Ú±ø˘fl¬± øÀ˚˛ Œ¬ı˛‰¬ÚÓ¬La ·øÍ¬Ó¬º √õ∂˙±‡±
Ú±ø˘fl¬±·≈ø˘¬ı˛ √õ∂±ÀôL√ ¤fl¬øÈ¬ fl¬À¬ı˛ ø˙‡± Œfl¬±¯∏ Ô±Àfl¬º ¤˝◊ ø˙‡± Œfl¬±¯∏·≈ø˘˝◊ ˝˘ Œ¬ı˛‰¬Ú › ’¸À˜±À¬ı˛·≈À˘˙ÀÚ¬ı˛
√õ∂Ò±Ú ’e·º ˚fl‘¬» fl‘¬ø˜¬ı˛ ¶ß±˚˛≈Ó¬La ¢∂±¸Ú±˘œÀfl¬ ø‚À¬ı˛ ¤fl¬øÈ¬ ¶ß±˚˛≈’e·≈¬ı˛œ › ŒÀ˝¬ı˛ ¬Û(±»√õ∂±ôL√ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬
¶ß±˚˛≈¬ı˛7¬¬¬≈ øÀ˚˛ ·øÍ¬Ó¬º ¶ß±˚˛’e·≈¬ı˛œÀÓ¬ ¶ß±˚˛≈¢∂øKÔ Ô±Àfl¬º ¤·≈ø˘ ˜ød¬À©®¬ı˛ fl¬±Ê fl¬À¬ı˛º ¤À¬ı˛ ’¬ı±Ó¬ ù´¸Ú
˝˚˛º ̊ fl‘¬» fl‘¬ø˜¬ı˛ ÊÚÚÓ¬La ‡≈¬ı˝◊ Î¬◊ißÓ¬º ¤¬ı˛± Î¬◊ˆ¬ø˘e· √õ∂±Ìœº ¬¬Û≈—ÊÚÚÓ¬La ̇ ≈flË¡±˙˚˛ ̂ ¬±¸øÎ¬Ù¬±À¬ı˛k, Œ¸ø˜Ú…±˘
Œˆ¬ø¸fl¬˘ƒ › ø¸¬ı˛±¸ øÀ˚˛ ·øÍ¬Ó¬º ¶aœÊÚÚÓ¬La øÎ¬•§±˙˚˛, øÊ•§Ú±˘œ, ÿÈ¬±˝◊¬Û, Ê¬ı˛±˚˛≈, fl≈¬¸≈˜¢∂øKÔ, Œ˜˝ø˘À¸¬ı˛
¢∂øKÔ øÀ˚˛ ·øÍ¬Ó¬º Êœ¬ıÚ‰¬ÀflË¡  ≈øÈ¬ Œ¬Û±¯∏fl¬ √õ∂±Ìœ¬ı˛ √õ∂À˚˛±ÊÚº ˜≈‡… Œ¬Û±¯∏fl¬ ˝˘ Œˆ¬Î¬ˇ±, Œˆ¬Î¬ˇ±¬ı˛ ŒÀ˝ ¤À¬ı˛
Œ˚ÃÚ ÊÚÚ ˝˚˛º Œˆ¬Î¬ˇ±¬ı˛ ˜À˘¬ı˛ ¸±ÀÔ w”¬Ì˚≈q¡ øÎ¬˜·≈ø˘ Œ¬ıø¬ı˛À˚˛ ’±À¸, ÊÀ˘¬ı˛ ¸—¶ÛÀ˙« ’±¸±¬ı˛ ¸±ÀÔ ¸±ÀÔ
øÎ¬•§·≈ø˘ ŒÔÀfl¬ ø˜¬ı˛±ø¸øÎ¬˚˛±˜ Ú±˜fl¬  ø¸ø˘˚˛±˚≈q¡ ¶§±ÒœÚÊœ¬ıœ ˘±ˆ«¬± Œ¬ıø¬ı˛À˚˛ ’±À¸º ˘±ˆ«¬±·≈ø˘ ÊÀ˘ ¸“±Ó¬±¬ı˛
fl¬±È¬ÀÓ¬ fl¬±È¬ÀÓ¬ ˙œ‚Ë˝◊ ¤À¬ı˛ Œ·ÃÌ Œ¬Û±¯∏fl¬ ø˘˜øÚ˚˛± Ú±˜fl¬ Ê˘˙±˜≈Àfl¬¬ı˛ ŒÀ˝ √õ∂À¬ı˙ fl¬À¬ı˛º ˙±˜≈Àfl¬¬ı˛ ˚fl‘¬ÀÓ¬
¤À¸ ¤˝◊ ˘±ˆ«¬±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝À˚˛ Œ¶Û±À¬ı˛±ø¸àÈ¬ Ú±˜fl¬ ˘±ˆ«¬± ¸‘ø©Ü fl¬À¬ı˛º Œ¶Û±À¬ı˛±ø¸ÀàÈ¬¬ı˛ ˜ÀÒ… Ê±˜«Àfl¬±¯∏·≈ø˘
ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ Œ¬ı˛øÎ¬˚˛± Ú±À˜¬ı˛ ¤fl¬√õ∂fl¬±¬ı˛ ˘±ˆ«¬±  ¸‘ø©Ü fl¬À¬ı˛º Œ¬ı˛øÎ¬˚˛± ˘±ˆ«¬±¬ı˛ Ê±˜«Àfl¬±¯∏·≈ø˘ ’±¬ı±¬ı˛ ø¬ıˆ¬±øÊÓ¬
˝À˚˛ ¬ı…±„±ø‰¬¬ı˛ ˜Ó¬ ’±¬ı˛ ¤fl¬√õ∂fl¬±¬ı˛ ¶§±ÒœÚÊœ¬ıœ ˘±ˆ¬«± ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ˘±ˆ«¬±·≈ø˘¬ı˛ Ú±˜ ¸±¬ı˛Àfl¬ø¬ı˛˚˛±º
¸±¬ı˛Àfl¬ø¬ı˛˚˛± ÊÀ˘ ̧ “±Ó¬±¬ı˛ Œfl¬ÀÈ¬ ¬Û≈fl≈¬À¬ı˛¬ı˛ Ò±À¬ı˛¬ı˛ ‚±À¸¬ı˛ ¬Û±Ó¬±˚˛ ¤À¸ øàÔ¬ı˛ ̋ À˚˛ ø¸àÈ¬ ∆Ó¬ø¬ı˛ fl¬À¬ı˛º ¤˝◊ ø¸ÀàÈ¬¬ı˛
˜ÀÒ… ¸±¬ı˛Àfl¬ø¬ı˛˚˛±¬ı˛ Œ˘Ê Â√±Î¬ˇ± ¬ı±øfl¬ ’—˙ Ô±Àfl¬, ¤Àfl¬ ¬ıÀ˘  Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± ˘±ˆ«¬±º ¤¬ı±¬ı˛ Œfl¬±Ú Œˆ¬Î¬ˇ±
¬ı± ·¬ı±ø ¬Û˙≈ ¤˝◊ ‚±¸ Œ‡À˘ Ó¬±À¬ı˛ Œ¬ÛÀÈ¬ ’¸—‡… Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛± ¤fl¬¸±ÀÔ √õ∂À¬ı˙ fl¬À¬ı˛º
Œ˜È¬±¸±¬ı˛Àfl¬ø¬ı˛˚˛±·≈ø˘ ’ÀLa ¤À˘ ¬ı±˝◊À¬ı˛¬ı˛ ø¸àÈ¬ ¬Ûø¬ı˛¬Û±fl¬ ˝À˚˛ ˚±˚˛º Ù¬À˘ é≈¬^ é≈¬^  ’¸—‡… ø˙˙≈ ˚fl‘¬» fl‘¬ø˜
Œ¬ıø¬ı˛À˚˛ ’±À¸º ¤˝◊ é≈¬^ ø˙˙≈ fl‘¬ø˜·≈ø˘ ’Laõ∂±fl¬±¬ı˛ Œˆ¬ fl¬À¬ı˛ Œ¬Û±È«¬±˘ ¬ı˛q¡ ¸—¬ı˝ÀÚ¬ı˛ ˜±Ò…À˜ ˚fl‘¬ÀÓ¬ √õ∂À¬ı˙
fl¬À¬ı˛ ¤¬ı— Œ¸‡±ÀÚ ’±fl¬±À¬ı˛ ¬ıÎ¬ˇ ˝À˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝ÀÓ¬ Ô±Àfl¬º
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6.5.3 ¸±¬ı˛±—˙-3

øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ ˜±Ú≈À¯∏¬ı˛ ’ÀLa ¬ı¸¬ı±¸fl¡±¬ı˛œ ¤fl¡øÈ¬ øÙ¬Ó¬±fl‘¡ø˜º ¤À√¬ı˛ Œ√˝√√øÈ¬ øÓ¬ÚøÈ¬ ’—˙ ø√À˚˛ ∆Ó¬ø¬ı˛º
˜d¬fl¡, ‚±Î¬ˇ › Œ√˝√√º ˜d¬fl¡øÈ¬ ø¬ÛÀÚ¬ı˛ ˜±Ô±¬ı˛ ˜Ó¬º ˜±Ô±˚˛ ‰¬±¬ı˛øÈ¬ ’&ÒÀ‰¬±¯∏fl¡ Ô±Àfl¡º ˜±Ô±¬ı˛ ¸±˜ÀÚ¬ı˛ ’—˙
Œ¬ı˛±ÀàÈ√√˘±À˜ ’ÀÚfl¡ ’efl≈¡˙ Ô±Àfl¡º ˜d¬fl¡øÈ¬Àfl¡ ¬ıÀ˘ Œ¶®±À˘'√º ‚±Î¬ˇøÈ¬ ¸¬ı˛≈º ¸±Ò±¬ı˛ÌÓ¬ ‡`¬˚≈q¡ Ú˚˛, Ó¬À¬ı
¬Û¬ı˛¬ıÓ¬π ’—˙È≈¬fl≈¡ÀÓ¬ ‡`¬ Ô±Àfl¡º Œ√˝√√øÈ¬ ‰¬…±õI◊± øÙ¬Ó¬±¬ı˛ ˜Ó¬ √flË¡À˜ Œ¬ÛÂ√ÀÚ¬ı˛ ø√Àfl¡ ‰¬›Î¬ˇ±, ¸±¬ı˛± Œ√˝√√øÈ¬ ’ÀÚfl¡
‡`¬fl¡˚≈q¡ ¬ıÀ˘ ¤Àfl¡ Œà√∏C±ø¬ı˘± ¬ıÀ˘º õ∂øÓ¬ Œ√˝√√‡`¬fl¡Àfl¡ ¬ıÀ˘ Œõ∂±À¢≠±øÈ¬Î¬º õ∂øÓ¬ Œõ∂±À¢≠±øÈ¬ÀÎ¬ ¬Û≈¬ı˛≈¯∏ ›
¶aœ Î¬◊ˆ¬˚˛ Ê√ÚÚ’e·˝◊√√ Ô±Àfl¡º ¸≈Ó¬¬ı˛±— ¤¬ı˛± Î¬◊ˆ¬ø˘e· õ∂±Ìœº Œ√À˝√√¬ı˛ Œ˙À¯∏¬ı˛ ø√Àfl¡¬ı˛ Œõ∂±À¢≠±øÈ¬Î¬·≈ø˘ ‰¬›Î¬ˇ±
› ¬Û≈¬ı˛≈º ¤À√¬ı˛ ¬Ûø¬ı˛ÌÓ¬ ¬ı± ¢∂±øˆ¬Î¬ Œõ∂±À¢≠±øÈ¬Î¬ ¬ıÀ˘º ¢∂±øˆ¬Î¬ Œõ∂±À¢≠±øÈ¬ÀÎ¬ ’Ú…±Ú… ’Àe·¬ı˛ ’¬ı˘≈ø5 ˝√√˚˛
Œfl¡¬ı˘˜±S Ê√¬ı˛±˚˛≈ˆ¬øÓ«¬ ¬Ûø¬ı˛ÌÓ¬ øÎ¬•§fl¡ Ô±Àfl¡º ¤À√¬ı˛ Œ√˝√√±¬ı¬ı˛Ì Ùv≈¬fl¡fl‘¡ø˜¬ı˛ ̃ Ó¬ ’±¬ı˛› Ú¬ı˛˜, Œ˙±¯∏Ìé¬˜º ¤À√¬ı˛
‡±√…Ú±ø˘ ¬ı± ˜≈‡ ŒÚ˝◊√√, ¸≈Ó¬¬ı˛±— Œ√˝√√±¬ı¬ı˛Ì ø√À˚˛ ¬ı…±¬ÛÚ õ∂ø√flË¡˚˛±˚˛ Œ¬Û±¯∏fl¡À√˝√√ ŒÔÀfl¡ ‡±√… õ∂À¬ı˙ fl¡À¬ı˛º ¤À√¬ı˛
Œ¬ı˛‰¬ÚÓ¬La ø˙‡± Œfl¡±¯∏ › Œ√À˝√√¬ı˛ ≈√¬Û±À˙ ’¬ıøàÔÓ¬ ¤fl¡ÀÊ√±Î¬ˇ± Œ¬ı˛‰¬ÚÚ±˘œ ø√À˚˛ ·øÍ¬Ó¬º ˜±Ô±˚˛ ¤fl¡ÀÊ√±Î¬ˇ±
¶ß±˚˛≈¢∂ø&Ô Ô±Àfl¡º ¤˝◊√√ ŒÔÀfl¡ ¤fl¡ÀÊ√±Î¬ˇ± ¶ß±˚˛≈¬ı˛7¡¡≈¡ Œ¬ı¬ı˛ ˝√√À˚˛ Œ√À˝√√¬ı˛ Œ¬ÛÂ√Ú ¬Û˚«z¬ ø¬ıd‘¬Ó¬º ¶ß±˚˛≈¬ı˛7¡¡≈¡ÀÓ¬
’±Î¬ˇ±’±øÎ¬ˇ ’ÀÚfl¡ ¶ß±˚˛≈¸”S Œ˚±· ˝√√À˚˛ ø¸øÎ¬ˇ¬ı˛ Ú…±˚˛ ¶ß±˚˛≈Ó¬La ¸‘ø©Ü fl¡À¬ı˛ÀÂ√º ¬Û≈¬ı˛≈¯∏ Ê√ÚÚÓ¬La ¸±¬ı˛± Œõ∂±À¢≠±øÈ¬ÀÎ¬
Â√Î¬ˇ±ÀÚ± ’¸—‡… ˙≈√flË¡±˙˚˛, ˆ¬±¸øÎ¬Ù¬±À¬ı˛k, ø¸¬ı˛±¸ Ôø˘ › ø˙ùü ¬ı± ø¸¬ı˛±¸ ø√À˚˛ ·øÍ¬Ó¬º ’±¬ı˛ ¶aœ Ê√ÚÚÓ¬La
øÎ¬•§±˙˚˛, øÎ¬•§Ú±ø˘, Ê√¬ı˛±˚˛≈, fl≈¡¸≈˜ ¢∂ø&Ô, Œ˜˝√√ø˘À¸¬ı˛ ¢∂ø&Ô, ÿÈ¬±˝◊√√¬Û, øÚø¯∏q¡fl¡±¬ı˛œ Ú±˘œ › Œ˚±øÚ ø√À˚˛
·øÍ¬Ó¬º ¤fl¡˝◊√√ Œõ∂±À¢≠±øÈ¬ÀÎ¬ ¶aœ-¬Û≈¬ı˛≈¯∏ Î¬◊ˆ¬˚˛ Ê√ÚÚ’e· Ô±fl¡À˘› ¸±Ò±¬ı˛ÌÓ¬– ¬Û¬ı˛øÚÀ¯∏fl¡ ˝√√˚˛º ’Ú…
Œõ∂±À¢≠±øÈ¬ÀÎ¬¬ı˛ ¸±ÀÔ ¬Û¬ı˛øÚÀ¯∏fl¡ ¸•Ûiß ˝√√˚˛º ¬Ûø¬ı˛ÌÓ¬ ¬ı± ¢∂±øˆ¬Î¬ Œõ∂±À¢≠±øÈ¬Î¬·≈ø˘ √À˘ √À˘ Œ√˝√√ ŒÔÀfl¡ ‡À¸
¬ÛÀÎ¬ˇ ¤¬ı— Œ¬Û±¯∏Àfl¡¬ı˛ ˜À˘¬ı˛ ¸±ÀÔ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ ’±À¸º ¬ÛÀ¬ı˛ √w√≤Ì˚≈q¡ øÎ¬•§fl¡·≈ø˘ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº ¤˝◊√√
√w√≤Ì·≈ø˘ÀÓ¬ Â√˚˛øÈ¬ ˝≈√√fl¡ Ô±Àfl¡º Ó¬±˝◊√√ ¤Àfl¡ ¬ıÀ˘ Œ˝√√'√±fl¡±&Ô √w√≤Ì√º flË¡À˜ ø¬ıøˆ¬iß ˙±fl¡¸ør ˝◊√√Ó¬…±ø√¬ı˛ ·±À˚˛ ¤˝◊√√
√w√≤Ì Œ˘À· Ô±Àfl¡ ¤¬ı— √œ‚«ø√Ú ¸Ê√œ¬ı Ô±Àfl¡º ¤À√¬ı˛ ¬Û¬ı˛¬ıÓ¬π Œ·ÃÌ Œ¬Û±¯∏fl¡ ˝√√˘ ˙”fl¡¬ı˛º Œfl¡±Ú ˙”fl¡¬ı˛ ¤˝◊√√õ∂fl¡±¬ı˛
¸—√flË¡ø˜Ó¬ ˙±fl¡¸ør Œ‡À˘ Ó¬±¬ı˛ ‡±√…Ú±ø˘ÀÓ¬ ¤fl¡ ¸±ÀÔ ’ÀÚfl¡ √w√≤Ì ‰¬À˘ ’±À¸º √w√≤Ì·≈ø˘ ‡±√…Ú±ø˘ Œˆ¬√
fl¡À¬ı˛ √flË¡À˜ Œ¬Û±È«¬±˘ ø˙¬ı˛± › ¸±Ò±¬ı˛Ì ¸—¬ı˝√√ÀÚ¬ı˛  ˜±Ò…À˜ ˙”fl¡À¬ı˛¬ı˛ ¸±¬ı˛± ˙¬ı˛œÀ¬ı˛¬ı˛ ˜±—¸À¬Û˙œÀÓ¬ ‰¬À˘ ’±À¸
¤¬ı— ø¸àÈ√√ ∆Ó¬ø¬ı˛ fl¡À¬ı˛º ø¸àÈ√√√ flË¡À˜ ¬ıÎ¬ˇ ˝√√ÀÓ¬ Ô±Àfl¡ ¤À√¬ı˛ ¬ıÀ˘ ø¸øàÈ√√¸±¬ı˛fl¡±¸ √˙±º ¤˝◊√√ ˘±ˆ«¬±·≈À˘±Àfl¡ ¬ıÀ˘
ø¸øàÈ√√¸±¬ı˛fl¡±¸ Œ¸˘≈À˘±Ê√œº ’±¬ı˛ ’¸—‡… ø¸àÈ√√˚≈q¡ ¤˝◊√√ ˙”fl¡À¬ı˛¬ı˛ ˜±—¸À¬Û˙œÀfl¡ ¬ıÀ˘ ø˜Ê√ø˘ ¬Ûfl«¡º ¤˝◊√√¬ı˛fl¡˜
ø¸øàÈ√√¸±¬ı˛fl¡±¸˚≈q¡ ¬Ûfl«¡ ’Ò«ø¸X ¬ı± ’±ø¸X Œ‡À˘ ˜±Ú≈À¯∏¬ı˛ ‡±√…Ú±ø˘ÀÓ¬ ¤¬ı˛± ‰¬À˘ ’±À¸º ˜±Ú≈À¯∏¬ı˛ ’ÀLa¬ı˛
õ∂Ô˜±—À˙ ¤À√¬ı˛ Œ¶®±À˘'√øÈ¬ ‡±√…Ú±ø˘¬ı˛ õ∂±fl¡±À¬ı˛ ¢∂øÔÓ¬ ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ’±Àd¬ ’±Àd¬ ‚±Î¬ˇ ’=˘ › Œ√˝√√
¬ı‘øX ˝√√ÀÓ¬ Ô±Àfl¡º ¸±¬ı˛± Œ√˝√√øÈ¬ ‡±√…Ú±ø˘ÀÓ¬ ˆ¬±¸ÀÓ¬ Ô±Àfl¡º ¤ˆ¬±À¬ı ¤fl¡øÈ¬ øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±˜ √œ‚« ¬ı»¸¬ı˛
¬ı“√±‰¬ÀÓ¬ ¬Û±À¬ı˛º ¤¬ı˛± Œõ∂±øÈ¬Ú › øˆ¬È¬±ø˜Ú ‡≈¬ı ^≈Ó¬ Œ˙±¯∏Ì fl¡À¬ı˛ ¬ıÀ˘ Œ√À˝√√ ’…±øÚø˜˚˛± Œ√‡± Œ√˚˛º ˙¬ı˛œ¬ı˛
≈√¬ı«˘ ˝√√À˚˛ ¬ÛÀÎ¬ˇº

6.6.1 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ-1
1. õ≠…±ÀÚø¬ı˛˚˛± fl¡±À√¬ı˛ ¬ıÀ˘∑ õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¸±Ò±¬ı˛Ì ¬Ûø¬ı˛ø‰¬øÓ¬ ø√Úº
2. õ≠…±ÀÚø¬ı˛˚˛± Œ√˝√√±¬ı¬ı˛ÀÌ¬ı˛ ∆¬ıø˙©Ü… ¬ıÌ«Ú± fl¡¬ı˛≈Úº
3. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Û≈ø©ÜÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± ø√Úº
4. õ≠…±ÀÚø¬ı˛˚˛± Œ¬ı˛‰¬ÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± ø√Úº
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5. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ Œ˚ÃÚ õ∂Ê√ÚÚ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
6. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ’À˚ÃÚ õ∂Ê√ÚÚ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
7. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ¬Û≈Ú¬ı˛≈»¬Û±√Ú ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛∑ Î¬◊√±˝√√¬ı˛Ì ø√À˚˛ ¬ı≈øÁ¡À˚˛ ø√Úº
8. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ õ∂Ê√ÚÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± ø√Úº
9. õ≠…±ÀÚø¬ı˛˚˛±¬ı˛ ·˜ÀÚ¬ı˛ õ∂ø√flË¡˚˛± ¬ıÌ«Ú± fl¡¬ı˛≈Úº

10. È¬œfl¡± ø˘‡≈Ú –
¬ı˛…±¬ıÎ¬±˝◊√√È¬, ø˙‡± Œfl¡±¯∏, ›À¸ø˘, fl¡…±¬Û¸≈…˘, fl¡fl≈¡Ú, ¤À"√√±À˘ø¸Ô…±˘ øÎ¬•§fl¡, ¤ÀKI◊±À˘ø¸Ô…±˘,
¬Û≈Ú¬ı˛≈»¬Û±√Ú, Œ˝√√È¬±À¬ı˛±˜¬ı˛ÀÙ¬±ø¸¸º

6.6.2 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ-2

1. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ¸±Ò±¬ı˛Ì ¬Ûø¬ı˛ø‰¬øÓ¬ ø√Úº
2. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ¬ıø˝√√¬ı˛±fl‘¡øÓ¬¬ı˛ ¬ıÌ«Ú± ø√Úº
3. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Œ√˝√√±¬ı¬ı˛ÌøÈ¬¬ı˛ ¬ıÌ«Ú± ø√Úº
4. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Œ¬ÛÃø©Üfl¡Ó¬ÀLa¬ı˛ ¬ıÌ«Ú± ø√Úº
5. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Œ¬ı˛‰¬ÚÓ¬La ¬ıÌ«Ú± fl¡¬ı˛≈Úº
6. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
7. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Ê√ÚÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
8. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ¬Û≈¬ı˛≈¯∏Ê√ÚÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
9. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ¶aœ-Ê√ÚÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± fl¡¬ı˛≈Úº

10. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Ê√œ¬ıÚ‰¬√flË¡ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
11. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ’À˚ÃÚ Ê√ÚÚ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
12. ¬Ûø˘ ¤•§±˚˛øÚ fl¡±Àfl¡ ¬ıÀ˘∑ ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ˜±Ò…À˜ ÓNøÈ¬¬ı˛ ¬ı…±‡…± fl¡¬ı˛≈Úº
13. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ ≈√øÈ¬ ¶§±ÒœÚÊ√œ¬ıœ ˘±ˆ«¬±¬ı˛ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
14. ø˘ˆ¬±¬ı˛ Ùv≈¬Àfl¡¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ Â√fl¡øÈ¬ ø√Úº
15. ¸—Àé¬À¬Û ¬Ûø¬ı˛‰¬˚˛ ø√Úº

a. fl≈¡¸≈˜¢∂ø&Ô b. ÿÈ¬± ◊̋√√¬Û
c. ˘¬ı˛±¬ı˛ Ú±˘œ d. Œ˜˝√√ø˘¸ ¢∂ø&Ô
e. Œ·ÃÌ Œ¬Û±¯∏fl¡ f. ˜≈‡… Œ¬Û±¯∏fl¡
g. Î¬±˝◊√√ÀÊ√ÀÚøÈ¬fl¡ h. Ùv≈¬fl¡fl‘¡ø˜¬ı˛ øÎ¬•§fl¡
i. ø˙‡± Œfl¡±¯∏ j. ø˜¬ı˛±ø¸øÎ¬˚˛±˜
k. Œ¶Û±À¬ı˛±ø¸àÈ√√ l. Œ¬ı˛øÎ¬ ˛̊±
m. ¸±¬ı˛Àfl¡ø¬ı˛˚˛± n. Œ˜È¬±¸±¬ı˛Àfl¡ø¬ı˛˚˛±
o. Œ˝√√È¬±À¬ı˛±·…±˜œ p. ø˘ˆ¬±¬ı˛ ¬ı˛È¬
q. ¬Ûø˘¤•§±˚˛øÚ



197

6.6.3 õ∂ùü±¬ı˘œ-3

1. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ ¸±Ò±¬ı˛Ì ¬Ûø¬ı˛ø‰¬øÓ¬ ø√Úº
2. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Œ√˝√√·Í¬Ú ¬ıÌ«Ú± fl¡¬ı˛≈Úº
3. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Œ√˝√√±¬ı¬ı˛Ì ¬ıÌ«Ú± fl¡¬ı˛≈Úº
4. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Ê√œ¬ıÚ‰¬√flË¡ ¬ıÌ«Ú± fl¡¬ı˛≈Úº
5. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ ¬Û≈—Ê√ÚÚÓ¬La ¬ıÌ«Ú± fl¡¬ı˛≈Úº
6. øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ ¶aœÊ√ÚÚÓ¬ÀLa¬ı˛ ¬ıÌ«Ú± ø√Úº

   7. Œ·ÃÌ Œ¬Û±¯∏fl¡ fl¡±Àfl¡ ¬ıÀ˘∑ øÈ¬øÚ˚˛± Œ¸±ø˘˚˛±À˜¬ı˛ Œ·ÃÌ Œ¬Û±¯∏Àfl¡¬ı˛Œ√À˝√√ ¸—√flË¡˜Ú › ¬ıøÒ«Ó¬ ˘±ˆ«¬± √˙±¬ı˛
¬ıÌ«Ú± ø√Úº

8. È¬œfl¡± ø˘‡≈Ú –
(a) Œ¶®±À˘'√, (b) ¢∂±øˆ¬Î¬ Œõ∂±À¢≠±øÈ¬Î¬, (c) ¢≠±˝◊√√Àfl¡±fl¡…±ø˘'√, (d) ø¸¬ı˛±¸ Ôø˘, (e) ÿÈ¬±˝◊√√¬Û,
(f) Œ˝√√'√±fl¡±&Ô √w√≤Ì (g) ø¸øàÈ√√¸±¬ı˛fl¡±¸ Œ¸˘≈À˘±Ê√œ, (h) ¬ıv±Î¬±¬ı˛ ›˚˛±˜«, (i) ø˜Ê√ø˘ ¬Ûfl«¡, (j) ‰”¬Î¬ˇ±z¬
Œ¬Û±¯∏fl¡, (k) Œõ∂±À¶®±À˘'√, (l) ’Àefl¡±ø¶£¬˚˛±¬ı˛, (m) Œ¬ı˛±ÀàÈ√√˘±˜º

6.7.1 Î¬◊M√√¬ı˛˜±˘±-1

[¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ-1 ¸•Ûøfl«¡Ó¬]

1. 6.4.1.0-6.4.1.3 ’—˙ Œ√‡≈Úº
2. 6.4.1.4 ’—˙ Œ√‡≈Úº
3. 6.4.1.6 ’—˙ Œ√‡≈Úº
4. 6.4.1.8 ’—˙ Œ√‡≈Úº
5. 6.4.1.11.1 ’—˙ Œ√‡≈Úº
6. 6.4.1.11.2 ’—˙ Œ√‡≈Úº
7. 6.4.1.11.3 ’—˙ Œ√‡≈Úº
8. 6.4.1.11 ’—˙ Œ√‡≈Úº
9. 6.4.1.5 ’—˙ Œ√‡≈Úº

10. ˚Ô±√flË¡À˜ 6.4.1.4, 6.4.1.8, 6.4.1.10, 6.4.1.11, 6.4.1.10, 6.4.1.11.1.3, 6.4.1.11,

6.4.1.11.1.4, 6.4.1.11.1.14, 6.4.1.11.3 ¤¬ı— 6.4.1.11.3 ’—˙ Œ√‡≈Úº

6.7.2 Î¬◊M√√¬ı˛˜±˘±-2

[õ∂ùü±¬ı˘œ-2 ¸•Ûøfl«¡Ó¬]

1. 6.4.2.2 ’—˙ Œ√‡≈Úº
2. 6.4.2.3 ’—˙ Œ√‡≈Úº
3. 6.4.2.4 ’—˙ Œ√‡≈Úº
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4. 6.4.2.5 ’—˙ Œ√‡≈Úº
5. 6.4.2.6 ’—˙ Œ√‡≈Úº
6. 6.4.2.7 ’—˙ Œ√‡≈Úº
7. 6.4.2.9 ’—˙ Œ√‡≈Úº
8. 6.4.2.9.1 ’—˙ Œ√‡≈Úº
9. 6.4.2.9.2 ’—˙ Œ√‡≈Úº

10. 6.4.2.10 ’—˙ Œ√‡≈Úº
11. 6.4.2.10 ’—˙ Œ√‡≈Úº
12. 6.4.2.10 ’—˙ Œ√‡≈Úº
13. 6.4.2.10 ’—˙ Œ√‡≈Úº
14. 6.4.2.10 ’—˙ Œ√‡≈Úº
15. ¸—øù≠©Ü ’—˙ Œ√‡≈Ú –

a. 6.4.2.9 b. 6.4.2.9 c. 6.4.2.9

d. 6.4.2.9 e. 6.4.2.9 f. 6.4.2.9

g. 6.4.2.9 h. 6.4.2.10 i. 6.4.2.6

j. 6.4.2.10 k. 6.4.2.10 l. 6.4.2.10

m. 6.4.2.10 n. 6.4.2.10 o. 6.4.2.11

p. 6.4.2.11 q. 6.4.2.11

6.7.3 Î¬◊M√√¬ı˛˜±˘±-3

[õ∂ùü±¬ı˘œ-3 ¸•Ûøfl«¡Ó¬]

1. 6.4.3.1 ’—˙ Œ√‡≈Úº
2. 6.4.3.2 ’—˙ Œ√‡≈Úº
3. 6.4.3.3 ’—˙ Œ√‡≈Úº
4. 6.4.3.7 ’—˙ Œ√‡≈Úº
5. 6.4.3.6 ’—˙ Œ√‡≈Úº
6. 6.4.3.6 ’—˙ Œ√‡≈Úº
7. 6.4.3.7 ’—˙ Œ√‡≈Úº
8. ¸—øù≠©Ü ’—˙ Œ√‡≈Ú –

a. 6.4.3.2 b. 6.4.3.2 c. 6.4.3.3

d. 6.4.3.6.1 e. 6.4.3.6.2 f. 6.4.3.7

g. 6.4.3.7 h. 6.4.3.7 i. 6.4.3.7

j. 6.4.3.7 k. 6.4.3.7 l. 6.4.3.7

m. 6.4.3.2
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¤fl¡fl¡ 7 q ø¸Î¬◊ÀÎ¬±ø¸À˘±˜ ¬ı± Â√Ω Œ√˝√√·˝3√√¬ı˛ ˚≈q¡ õ∂±Ìœfl≈¡˘

·Í¬Ú
7.1 õ∂d¬±¬ıÚ±
7.2 Î¬◊ÀV˙…
7.3 ¬Û¬ı«-·…±Àà√∏C±ø√√√∏Cfl¡±
7.4 ¬Û¬ı«-¬ı˛øÈ¬ÀÙ¬¬ı˛±
7.5 ¬Û¬ı«-’…±fl¡±ÀàÔ±Àfl¡Ù¬±˘±
7.6 ¬Û¬ı«-˘ø¬ı˛ø˘ÀÙ¬¬ı˛±
7.7 ¬Û¬ı«-fl¡±˝◊√√ÀÚ±ø¬ı˛—fl¡±
7.8 ¬Û¬ı«-øÚ˜±ÀÈ¬±˜¬ı˛Ù¬±
7.9 ¬¬Û¬ı«-øÚ˜±ÀÈ¬±Î¬±

7.10 ¸±¬ı˛±—˙
7.11 ¸¬ı«À˙ ∏̄ õ∂ùü±¬ı˘œ
7.12 Î¬◊M√√¬ı˛̃ ±˘±
7.13 ¢∂&Ô¬Û?œ

7.1 õ∂d¬±¬ıÚ±

’±À·¬ı˛ ¤fl¡fl¡·≈ø˘ÀÓ¬ ’±¬ÛÚ±¬ı˛± Œ˚ ¸˜d¬ ¬ı˝≈√√Àfl¡±¯∏œ Œ˜È¬±ÀÊ√±˚˛± õ∂±Ìœ ¬Û¬ı«·≈ø˘ ¸•ÛÀfl«¡ ¬ÛÀÎ¬ˇøÂ√À˘Ú,
˘é¬… fl¡À¬ı˛ÀÂ√Ú Œ¸¸¬ı Œé¬ÀS √w¬Ì±¬ıàÔ±˚˛ Œ√À˝√√¬ı˛ ’ˆ¬…z¬À¬ı˛ ˙”Ú…àÔ±Ú ¬ı˘ÀÓ¬ ·…±Àà√∏C±ø¸˘ (Gastrocoel)

¤¬ı— ¬Û”Ì«±e· √˙±˚˛ Œ√À˝√√¬ı˛ ̇ ”Ú…àÔ±Ú ‹ ·…±Àà√∏C±ø¸À˘¬ı˛˝◊√√ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ¬ı˛”¬Û-¬Ûø¬ı˛¬Û±fl¡ Ó¬ÀLa¬ı˛ ̃ ÀÒ…¬ı˛ Ù¬“√±fl¡± ’=˘º
¤ ¬ı…øÓ¬Ó¬ Œfl¡±Ú ˙”Ú…àÔ±Ú Œ√À˝√√¬ı˛ ’ˆ¬…z¬À¬ı˛ Œ√‡± ˚±˚˛ Ú±º ¤‡Ú ¤˝◊√√ ¤fl¡Àfl¡ Œ˚ ¸˜d¬ õ∂±Ìœ ¬Û¬ı« øÚÀ˚˛
’±À˘±‰¬Ú± ˝√√À¬ı Œ¸‡±ÀÚ Œ˜À¸±Î¬±˜« d¬À¬ı˛¬ı˛ ˜ÀÒ… ’øÓ¬ø¬ı˛q¡ ¤fl¡øÈ¬ ˙”Ú…àÔ±Ú ∆Ó¬¬ı˛œ ˝√√À˚˛ÀÂ√º ¤˝◊√√ ˙”Ú…àÔ±Ú
Œ√À˝√√¬ı˛ õ∂±fl¡±¬ı˛ › ¬Ûø¬ı˛¬Û±fl¡ Ú±ø˘¬ı˛ ˜Ò…¬ıM«√√œ ’—À˙ ’¬ıøàÔÓ¬º Œ˚À˝√√Ó≈¬ Œ˜À¸±Î¬±˜« ¤Àé¬ÀS ¤À"√√±Î¬±˜« øÚø˜«Ó¬
Œ√˝√√ õ∂±fl¡±À¬ı˛¬ı˛ ¸Àe· ¸øißø¬ı©Ü Ô±Àfl¡ ¤¬ı— ¤ÀG¬±Î¬±˜« øÚø˜«Ó¬ ¬Ûø¬ı˛¬Û±fl¡ Ú±ø˘¬ı˛ ¬ıø˝√√–·«±S ø‚À¬ı˛ ˙≈Ò≈˜±S
˙”Ú…àÔ±Ú˝◊√√ ø¬ı√…˜±Ú- Ó¬±˝◊√√ ¤˝◊√√¬ı˛”¬Û Œ√˝√√·˝3√√¬ı˛Àfl¡ Â√ΩÀ√˝√√·˝3√√¬ı˛ ¬ı± ø¸Î¬◊ÀÎ¬±ø¸˘ (Pseudocoel) ¬ı˘± ˝√√˚˛ [ø‰¬S
7.1]º ¬ÛÀ¬ı˛ ’±À¬ı˛± Î¬◊ißÓ¬ ’À˜¬ı˛≈√G¬œ õ∂±ÌœÀÓ¬ ’±˜¬ı˛± Œ√‡¬ı ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ Œ˜À¸±Î¬±˜« fl¡˘± ŒÔÀfl¡ Î¬◊æ≈√Ó¬ d¬¬ı˛
¡Z±¬ı˛± ◊̋√√ Œ√˝√√· 3̋√√¬ı˛ ̧ œ˜±ø ˛̊Ó¬ ̋ √√À ˛̊ õ∂fl‘¡Ó¬ Œ√˝√√· 3̋√√¬ı˛ ¬ı± ø¸À˘±˜ (Coelom) ·Í¬Ú fl¡À¬ı˛ÀÂ√º Ó¬À¬ı ¤ ◊̋√√ ¤fl¡Àfl¡ ’±˜¬ı˛±
Â√Ω Œ√˝√√·˝3√√¬ı˛˚≈q¡ õ∂±Ìœ ¬Û¬ı«·≈ø˘ (Pseudocoelomate Phyla) øÚÀ˚˛˝◊√√ ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº

Œ√˝√√· 3̋√√¬ı˛̋ √√œÚ ’¬ıàÔ±, Â√ΩÀ√˝√√· 3̋√√¬ı˛ ¬ı± õ∂fl‘¡Ó¬ Œ√˝√√· 3̋√√¬ı˛Àfl¡ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ̋ ◊√√øÓ¬˝√√±À¸ ̧ —√flË¡˜Ì-√flË¡À˜¬ı˛ ¤fl¡-¤fl¡øÈ¬
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˜Ò…¬ıM«√√œ Ò±¬Û ø˝√√¸±À¬ı ø‰¬ø˝êÓ¬ fl¡¬ı˛À˘ Œ√˝√√·˝3√√À¬ı˛¬ı˛ ·≈¬ı˛≈QÀfl¡ ŒÂ√±È¬ fl¡¬ı˛± ˝√√À¬ıº ¬ıd≈¬Ó¬– Œ√˝√√·˝3√√À¬ı˛¬ı˛ ’±fl¡±¬ı˛ ›
ø¬ıÚ…±¸ õ∂±Ìœfl≈¡À˘¬ı˛ ˜”˘·Ó¬ Œ¬ı˙ øfl¡Â≈√ ¸˜¸…±¬ı˛ ¸˜±Ò±ÀÚ ’±(˚«… ¸˝√√±˚˛fl¡ ˆ”¬ø˜fl¡± ¬Û±˘Ú fl¡¬ı˛ÀÓ¬ ¸˜Ô«º
Œ√˝√√·˝3√√¬ı˛ Œ√À˝√√¬ı˛ ’e·¸—àÔ±Ú·Ó¬ ø¬ıÚ…±¸Àfl¡ õ∂ˆ”¬Ó¬ õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛ÀÂ√º Œ√˝√√·˝3√√À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ fl¡±¬ı˛ÀÌ˝◊√√
¤fl¡˜±S ¬ıø˝√√–øÂ√^ ¬ÛÔ·≈ø˘ ¬ı…Ó¬œÓ¬ Œ√˝√√ õ∂±fl¡±¬ı˛ › ’z¬–˚La·≈ø˘ ¤Àfl¡ ’¬ÛÀ¬ı˛¬ı˛ ŒÔÀfl¡ ø¬ıø26√iß › ¶§±ÒœÚ
’¬ıàÔ±˚˛ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ’¬Û¬ı˛¬ÛÀé¬, ’z¬–˚La±ø√ ¤¬ı— Œ√˝√√ õ∂±fl¡±À¬ı˛¬ı˛ ̃ Ò…¬ıM«√√œ ·˝3√√¬ı˛ Ó¬¬ı˛˘¬Û”Ì« ̋ √√À˚˛ ≈√øÈ¬ ’Ó¬…z¬
Ê√¬ı˛≈¬ı˛œ fl¡±Ê√ fl¡À¬ı˛ Ô±Àfl¡º ¤fl¡, ø¬ıøˆ¬iß ¬Û√±Ô« › ·…±À¸¬ı˛ ¸˜¬ıKI◊ÀÚ ¸±˝√√±˚… fl¡À¬ı˛ ¤¬ı— ≈√˝◊√√, Ó¬¬ı˛˘¬Û”Ì« Œ√˝√√·˝3√√¬ı˛
¤fl¡øÈ¬ Î¬◊√ÕàÔøÓ¬fl¡ fl¡±Í¬±À˜± (Hydrostatic skeleton) ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛º ˝√√±ÀÎ¬ˇ¬ı˛ fl¡±Í¬±À˜±¬ı˛ ¸±˝√√±˚…
¬ı…øÓ¬À¬ı˛Àfl¡ ◊̋√√ ¤ ◊̋√√ Î¬◊√ÕàÔøÓ¬fl¡ fl¡±Í¬±À˜± ø¬ıøˆ¬iß ̊ ±øLafl¡ fl¡±ÀÊ√ ·≈¬ı≈̨Q¬Û”Ì« ̂ ”¬ø˜fl¡± ¬Û±˘Ú fl¡À¬ı˛º ø¸Î¬◊ÀÎ¬±ø¸À˘±˜ ≈̊q¡
ø¬ıÀ˙¯∏ øfl¡Â≈√ õ∂±Ìœ ¬ÛÀ¬ı«¬ı˛ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü…·≈ø˘ ’±¬ÛøÚ ¤˝◊√√ ¤fl¡Àfl¡ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚº

7.2 Î¬◊ÀV˙…

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛøÚ
l Œ√˝√√·˝3√√À¬ı˛¬ı˛ õ∂fl¡±¬ı˛Àˆ¬√ › ·≈¬ı˛≈Q øÚÒ«±¬ı˛Ì fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l Â√ΩÀ√˝√√·˝3√√¬ı˛ ˚≈q¡ ˜≈‡… õ∂±Ìœ¬Û¬ı«·≈ø˘¬ı˛ ∆¬ıø˙©Ü… øÚÌ«˚˛ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ‡±√…¸—¢∂˝√√ › Ê√ÚÀÚ ¤˝◊√√ ¸¬ı õ∂±Ìœfl≈¡À˘¬ı˛ ø¬ıø‰¬S ¬ÛXøÓ¬ ¸•ÛÀfl«¡ ¤fl¡øÈ¬ ¶Û©Ü ¬ı˛”¬ÛÀ¬ı˛‡± ·Í¬Ú fl¡¬ı˛ÀÓ¬

¬Û±¬ı˛À¬ıÚº
l fl¡À˚˛fl¡øÈ¬ õ∂±Ìœ ¬ÛÀ¬ı« ø¬ı¬Û≈˘ ¸—‡…fl¡ õ∂±Ìœõ∂Ê√±øÓ¬ Œfl¡±Ú Œfl¡±Ú ∆¬ıø˙À©Ü…¬ı˛ fl¡±¬ı˛ÀÌ Ê√œ¬ıÚ˚≈ÀX Ú±Ú±

õ∂øÓ¬fl”¡˘Ó¬± fl¡±øÈ¬À˚˛ Î¬◊Í¬ÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√, Œ¸˝◊√√ ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

7.3 ¬Û¬ı« ·…±Àà√∏C±ø√√√∏Cfl¡± (Gastrotricha)

l ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ·≈ø˘ ’±Ì≈¬ıœé¬øÌfl¡ (75–500 µm) ¤¬ı— ˚≈Ô‰¬±¬ı˛œº õ∂±˚˛ 450øÈ¬ õ∂Ê√±øÓ¬¬ı˛ ¸&Ò±Ú
¤‡ÀÚ± ¬Û˚«z¬ ¬Û±›˚˛± Œ·ÀÂ√º

l ø˜Í¬±Ê√À˘ › ¸˜≈À^ ˆ¬±¸˜±Ú ¬ı± øÚ˜ø7¡¡¡Ó¬ Î¬◊øæ√√±e· øfl¡•§± ’Ú… Œfl¡±Ú Ê√Î¬ˇ ¬ıd≈¬¬ı˛ Ó¬˘À√À˙ ¬ı±¸ fl¡À¬ı˛º
l Œ√˝√√ ¸±Ò±¬ı˛ÌÓ¬– øfl¡Î¬◊øÈ¬fl¡À˘¬ı˛ (Cuticle) ’±¬ı¬ı˛ÌœÀÓ¬ Ï¬±fl¡± Ô±Àfl¡º ’efl¡À√À˙ ¤˝◊√√ Œ√˝√√±¬ı¬ı˛Ìœ¬ı˛

Œfl¡±¯∏·≈ø˘ ¤fl¡øÈ¬ fl¡À¬ı˛ ø¸ø˘˚˛± (Cilia) ˚≈q¡º ’efl¡À√À˙¬ı˛ ø¸ø˘˚˛±·≈ø˘ õ∂±ÌœøÈ¬¬ı˛ ·˜ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º
¬Û‘á¬À√˙œ˚˛ Œ√˝√√±¬ı¬ı˛Ìœ fl¡‡ÀÚ± é≈¬^ é≈¬^ fl¡KI◊fl¡˚≈q¡, fl¡‡ÀÚ± ¬ı± ˜±ÀÂ√¬ı˛ ’“√±À˙¬ı˛ ˜Ó¬ ‡ÀG¬ ¸ø7¡¡¡Ó¬ ˝√√À˚˛
¶§Ó¬La ∆¬ıø˙©Ü… ’Ê«√Ú fl¡À¬ı˛º

l ø¸Î¬◊ÀÎ¬±ø¸À˘±˜ ·˝3√√¬ı˛ ø¬ıøˆ¬iß ’e·Ó¬La ¡Z±¬ı˛± ¬Û”Ì« Ô±Àfl¡º ˜≈‡… ˆ”¬ø˜fl¡±˚˛ Ô±Àfl¡ Y-’e· (Y-Organ)

Œ¸øÈ¬¬ı˛ ¸øÍ¬fl¡ fl¡±Ê√ Ê√±Ú± ˚±˚˛ Ú± Ó¬À¬ı Î¬◊√ÕàÔøÓ¬fl¡ fl¡±Í¬±À˜± ·Í¬ÀÚ ¤øÈ¬ ¬ø¬ıÀ˙¯∏ ¸±˝√√±˚… fl¡À¬ı˛º
l øfl¡ÀÈ¬±ÀÚ±øÈ¬Î¬± ¬ıÀ·«¬ı˛ (Order-Chaetonotida) ·…±√¸À√√√∏C±ø√√√∏CÀfl¡¬ı˛ Œ¬ı˛‰¬Ú-’e· ø˝√√¸±À¬ı ø˙‡±-¶£¬œøÓ¬

(Flame Bulb) ¸˜øi§Ó¬ Œõ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛± (Protonephridia) Œ√‡± ˚±˚˛º
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l Œ√À˝√√¬ı˛ ¬Û(±»õ∂±Àz¬ ¤fl¡ÀÊ√±Î¬ˇ± ’±¸?fl¡ ¢∂ø&Ô (Adhesive gland) ø¬ı√…˜±Úº
Î¬◊√±˝√√¬ı˛Ì – ¸˜≈^¬ı±¸œ Macrodasys

ø˜Í¬±Ê√À˘¬ı˛ Chaetonota [ø‰¬S 7.2)

7.4 ¬Û¬ı« ¬ı˛øÈ¬ÀÙ¬¬ı˛± (Rotifera)

l ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ·≈ø˘ é≈¬^±fl¡±¬ı˛ (1000–2000µm), ’øÒfl¡±—˙˝◊√√ ’±Ì≈¬ıœé¬øÌfl¡º õ∂±˚˛ 1800 õ∂Ê√±øÓ¬¬ı˛
fl¡Ô± Ê√±Ú± Œ·ÀÂ√º ¬ı˛øÈ¬ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ¬ı˛± ˜≈‡…Ó¬ ø˜Í¬±Ê√À˘ ¬ı±¸ fl¡À¬ı˛º Ó¬À¬ı øfl¡Â≈√ õ∂Ê√±øÓ¬ ’±ÀÂ√ ˚±¬ı˛±
¸˜≈^¬ı±¸œº ¤˜Úøfl¡ àÔÀ˘ øˆ¬ÀÊ√ ¸“√…±Ó¬¸“√…±ÀÓ¬ ˜¸ › ˘±˝◊√√Àfl¡Ú ’±d¬¬ı˛ÀÌ¬ı˛ ˜ÀÒ…› øfl¡Â≈√ ¬ı˛øÈ¬ÀÙ¬¬ı˛±
¬ı¸¬ı±¸ fl¡À¬ı˛º

l ’ø¬ıˆ¬q¡ ø¸Î¬◊ÀÎ¬±ø¸À˘±˜º Œ√˝√√õ∂±fl¡±¬ı˛ ¤¬ı— ø¬ıøˆ¬iß ’Àe· Œfl¡±¯∏¬Û«√± ø¬ı˝√√œÚ ø¸Úø¸øÈ¬˚˛±˜ (Syncitium)

¸—·Í¬Ú Œ√‡± ˚±˚˛º ø¬ıøˆ¬iß ’Àe·¬ı˛ ø¸Úø¸øÈ¬˚˛±˜ ¸—·Í¬ÀÚ øÚø«√©Ü ¸—‡…fl¡ Œfl¡±À¯∏¬ı˛ ’—˙¢∂˝√√ÀÌ¬ı˛ fl¡±¬ı˛ÀÌ
øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¸—‡…± øÚø«√©Üº ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ø¬ıøˆ¬iß ’Àe· ¤˝◊√√¬ı˛”¬Û Œfl¡±À¯∏¬ı˛ ¸—‡…± øÚø«√©Ü ¬ı˛±‡±¬ı˛ ∆¬ıø˙©Ü…øÈ¬
(Eutely ¬ı± Cell Constancy) ¬’Ó¬…z¬ ·≈¬ı˛≈Q¬Û”Ì«º

l Œ√À˝√√¬ı˛ ’¢∂õ∂±z¬ˆ¬±À· ¬ı‘M√√±fl¡±À¬ı˛ ¸ø7¡¡¡Ó¬ ø¸ø˘˚˛± ¡Z±¬ı˛± [ø‰¬S 7.3) øÚø˜«Ó¬ ˜≈fl≈¡È¬ ¬ı± fl¡À¬ı˛±Ú± (Corona)

¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ¤fl¡ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü…º ’¢∂ˆ¬±À·¬ı˛ ¤˝◊√√ ˜≈fl≈¡ÀÈ¬ ¬ı‘M√√±fl¡±À¬ı˛ ¸ø7¡¡¡Ó¬ ø¸ø˘˚˛±·≈ø˘¬ı˛
¸=±˘ÀÚ¬ı˛ Ê√Ú… ˜ÀÚ ˝√√˚˛ Œ˚Ú ¤fl¡øÈ¬ ‰¬√flË¡ ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ˙œ¯∏«À√À˙ √flË¡˜±·Ó¬ ‚≈À¬ı˛ ‰¬À˘ÀÂ√º ¤˝◊√√ ‚”Ì«˜±Ú
‰¬À√flË¡¬ı˛ Ê√Ú…˝◊√√ õ∂±Ìœ·≈ø˘¬ı˛ Ú±˜ ̋ √√À˚˛ÀÂ√ Œ¬ı˛±È¬±ÀÈ¬±ø¬ı˛˚˛± (Rotatoria) ¬ı± ¬ı˛øÈ¬ÀÙ¬¬ı˛± (Rotifera) ¬ı± ‰¬√flË¡¬ı±˝√√œ
’Ì≈-õ∂±Ìœ (Wheel Animalcule)º ¤À√¬ı˛ ¬ı±¸àÔ±Ú › ¶§ˆ¬±¬ı ’Ú≈˚±˚˛œ fl¡À¬ı˛±Ú±¬ı˛ Ú±Ú±Ú ¬Ûø¬ı˛¬ıÓ«¬Ú
› ·Í¬Ú·Ó¬ ∆¬ıø‰¬S… ˘é¬… fl¡¬ı˛± ˚±˚˛º

l Œ¬ÛÃø©Üfl¡ Ú±˘œ ˚ÀÔ©Ü Î¬◊ißÓ¬º ·˘ø¬ı˘ ¬ı± Ù¬…±ø¬ı˛'√ (Pharynx) ’Ó¬…z¬ ∆¬ıø˙©Ü…¬Û”Ì«º ¤˝◊√√ Œ¬Û˙œ˚≈q¡
õ∂Àfl¡±á¬øÈ¬Àfl¡ ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ˜…±àÈ√√…±'√ (Mastax) ¬ı˘± ˝√√˚˛º ˜…±àÈ√√…±À'√¬ı˛ ˜ÀÒ… ¬ı˛À˚˛ÀÂ√ ‡±√…¬ıd≈¬ ŒÂ√√Ú ¬ı±
Œ¬Û¯∏ÀÚ¬ı˛ Ê√Ú… ¤fl¡øÈ¬ ‰¬¬ı«Ú-˚La (Jaw Apparatus) ¬ı±√√√ √√√∏CøÙ¬ (Trophi) [ø‰¬S 7.3]º ¬Û≈¬ı˛≈ øfl¡Î¬◊øÈ¬fl¡À˘¬ı˛
¸±Ó¬øÈ¬ ’—˙ ¡Z±¬ı˛± øÚø˜«Ó¬ ¤˝◊√√ √√√∏CøÙ¬ ¤fl¡øÈ¬ ·≈¬ı˛≈Q¬Û”Ì« ˚Laº ˙≈Ò≈ ˜±S ‡±√… ŒÂ√√Ú ¬ı± Œ¬Û¯∏Ú˝◊√√ Ú˚˛, ø˙fl¡±¬ı˛œ
¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ Œé¬ÀS ¤˝◊√√ ˚La ø˙fl¡±¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú…, øfl¡•§± ¬Û¬ı˛Ê√œ¬ıœ ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ Œé¬ÀS Œ¬Û±¯∏fl¡ õ∂±Ìœ¬ı˛ ¸Àe·
’±È¬Àfl¡ Ô±fl¡±¬ı˛ Ê√Ú…, ¤˜Ú Ú±Ú±Ú fl¡±ÀÊ√ √√√∏CøÙ¬ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º õ∂Ê√±øÓ¬·Ó¬ˆ¬±À¬ı √√√∏CøÙ¬¬ı˛ ’±fl¡±¬ı˛ ¤˜Ú
¸≈øÚø«√©Ü Œ˚ ¤øÈ¬¬ı˛ ·Í¬Ú õ∂Ê√±øÓ¬ ¸Ú±q¡fl¡¬ı˛ÀÌ¬ı˛ fl¡±¬ı˛ÀÌ› ¬ı˛øÈ¬ÀÙ¬¬ı˛± ·À¬ı¯∏fl¡À√¬ı˛ fl¡±ÀÂ√ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”Ì«º
Œfl¡ÚÚ± ¤øÈ¬ ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ‡±√…±ˆ¬…±¸, ¶§ˆ¬±¬ı › ¬ı±¸àÔ±Ú ’Ú≈˚±˚˛œ Ú±Ú±ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøM«√√Ó¬ ˝√√À˚˛ÀÂ√º

l ¤fl¡ÀÊ√±Î¬ˇ± Œõ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛± Ú±ø˘fl¡± (Protonephridia Tubules) Œ¬ı˛‰¬ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º
l Ú±ˆ«¬Ó¬La ˚ÀÔ©Ü Î¬◊ißÓ¬ ¤¬ı— ø¡Z¬Û±øù´«˚˛ˆ¬±À¬ı õ∂øÓ¬¸˜º ’ÀÚfl¡Àé¬ÀS˝◊√√ ’±À˘±fl¡ › ¬ı˛±¸±˚˛øÚfl¡ ¸—À¬ı√œ

’e· Œ√‡± ˚±˚˛º
l õ∂±˚˛ ¸˜d¬ ¬ı˛øÈ¬ÀÙ¬¬ı˛±˝◊√√ ¶aœ ø˘e·Ò±¬ı˛œº Ê√ÚÀÚ ’¬Û≈—À˚±øÚ˝◊√√ (Parthenogenesis) õ∂±Ò±Ú… ¬Û±˚˛º Ó¬À¬ı

¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ’Ú≈fl”¡˘Ó¬± › õ∂øÓ¬fl”¡˘Ó¬± ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ ¬ıø˝√√¬ı˛±fl‘¡øÓ¬ ¤¬ı— Ê√ÚÚ ¬ÛXøÓ¬Àfl¡ ø¬ıøˆ¬iß ˆ¬±À¬ı
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õ∂ˆ¬±ø¬ıÓ¬ fl¡À¬ı˛º õ∂øÓ¬fl”¡˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ’±ˆ¬±À¸ ¬Û≈¬ı˛≈¯∏ › ¶aœ ¬ı˛øÈ¬ÀÙ¬¬ı˛± Î¬◊»¬Ûiß ˝√√À˚˛ Œ˚ÃÚ Ê√ÚÚ ¸±øÒÓ¬
˝√√˚˛º Œ˚ÃÚ Ê√ÚÀÚ Î¬◊»¬Ûiß øÚø¯∏q¡ øÎ¬•§·≈ø˘ ˚ø√ ‡≈¬ı˝◊√√ õ∂øÓ¬fl≈¡˘Ó¬±¬ı˛ ¸•ú≈‡œÚ ˝√√˚˛ Ó¬À¬ı Œ¸·≈ø˘ ìø¬ı|±˜-
øÎ¬•§î (Resting Egg) ¬ı˛”À¬Û ¸≈5 ’¬ıàÔ±˚˛ õ∂øÓ¬fl”¡˘Ó¬±¬ı˛ ¬Û˚«…±˚˛øÈ¬ fl¡±øÈ¬À˚˛ ø√ÀÓ¬ ¬Û±À¬ı˛º ¬ÛÀ¬ı˛ ’Ú≈fl”¡˘
¬Ûø¬ı˛À¬ıÀ˙ ¬Ûø¬ı˛¶£≈¬øÈ¬Ó¬ ˝√√À˚˛ ÚÓ≈¬Ú fl¡À¬ı˛ ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ Ê√œ¬ıÚ ˙≈¬ı˛≈ fl¡À¬ı˛º Œfl¡±Ú Œfl¡±Ú ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ Œé¬ÀS
[Œ|Ìœ-ŒÎ¬˘˚˛øÎ¬˚˛±, Class-Bdelloidea) ¬Û≈¬ı˛≈¯∏Ê√±øÓ¬¬ı˛ ¸&Ò±Ú ’±Ê√› ¬Û±›˚˛± ˚±˚˛øÚº ¤¬ı˛± ¸¬ı«
’¬ıàÔ±˚˛ ’¬Û≈—À˚±øÚÊ√º
Î¬◊√±˝√√¬ı˛Ì – ¸˜≈^¬ı±¸œ Seison

ø˜Í¬±Ê√À˘¬ı˛ Brachionus

7.5 ¬Û¬ı« ’…±fl¡±À&Ô±Àfl¡Ù¬±˘± (Acanthocephala)

l ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ¬ı˛± Œ¬ÛÃø©Üfl¡ Ú±˘œø¬ı˝√√œÚº Œ√À˝√√¬ı˛ ’¢∂õ∂±Àz¬ fl¡KI◊fl¡ ¬ı˝√√Ú fl¡À¬ı˛º ¤˝◊√√ õ∂±Ìœ¬ı˛± ¸fl¡À˘˝◊√√
¬Û¬ı˛Ê√œ¬ıœº ¸±˜≈ø^fl¡, ø˜Í¬±Ê√À˘¬ı˛ øfl¡•§± àÔ˘¬ı±¸œ ø¬ıøˆ¬iß õ∂±Ìœ¬ı˛ Œ¬ÛÃø©Üfl¡ Ú±˘œ¬ı˛ ˜ÀÒ… ’z¬–¬Û¬ı˛Ê√œ¬ıœ
ø˝√√¸±À¬ı ¬ı±¸ fl¡À¬ı˛º õ∂±˚˛ 1000 øÈ¬ õ∂Ê√±øÓ¬¬ı˛ ¸&Ò±Ú ¤‡ÀÚ± ¬Û˚«…z¬ Ê√±Ú± Œ·ÀÂ√º ’±fl¡±À¬ı˛ 1–2mm

ŒÔÀfl¡ 50 cm ¬Û˚«…z¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º
l Œ√À˝√√¬ı˛ ’¢∂õ∂±z¬ˆ¬±À· õ∂øé¬5 Œõ∂±À¬ı±ø¸¸ (Proboscis) ¬ı± é≈¬^ ˙≈G¬øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ¬ı“√±fl¡±ÀÚ± fl¡∞I◊fl¡ ¸ø7¡¡¡Ó¬

Ô±Àfl¡º fl¡∞I◊fl¡·≈ø˘ ¬ıø˝√√–QÀfl¡¬ı˛ (Epidermis) øˆ¬øM√√¬Û«√± (Basement membrane) ŒÔÀfl¡ Î¬◊øOÓ¬
√̋√̊ º̨

l ¬ıø˝√√–Qfl¡ ø¸Úø¸øÈ¬˚˛±˜ Ò¬ı˛ÀÌ¬ı˛ ¤¬ı— ¬ıø˝√√–QÀfl¡¬ı˛ ’z¬ˆ«¬±À· ¬ı˝≈√√ ¸”Ñ Ú±ø˘fl¡± (Lacunae) Œ√‡± ˚±˚˛º
l øfl¡Â≈√ ’…±fl¡±À&Ô±Àfl¡Ù¬±˘± õ∂±ÌœÀÓ¬ Œ¬ı˛‰¬Ú ’e· Œ√‡± ˚±˚˛º Œ¸Àé¬ÀS Œ¬ı˛‰¬Ú ’e· ¬ı˝≈√√ø¸ø˘˚˛±˚≈q¡ ø˙‡±

Œfl¡±¯∏ ¸˜øi§Ó¬ Œõ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛±º
l ¬Û≈—-Ê√ÚÚ Ó¬ÀLa¬ı˛ ·Í¬Ú ¶aœ Ê√ÚÚ Ó¬ÀLa¬ı˛ Ó≈¬˘Ú±˚˛ Ê√øÈ¬˘º ¶aœ Ê√ÚÚ Ó¬ÀLa Ê√¬ı˛±˚˛≈øÈ¬ (Uterus Bell)

’±fl‘¡øÓ¬·Ó¬ˆ¬±À¬ı ∆¬ıø˙©Ü…¬Û”Ì«º
Î¬◊√±˝√√¬ı˛Ì – ¸ø&Ò¬Û√ ’z¬¬ı«M«√√œ Œ¬Û±¯∏fl¡ › àÔ˘¬ı±¸œ ˜≈‡… Œ¬Û±¯∏fl¡ - Macrocanthorhynchus

¸ø&Ò¬Û√ ’z¬¬ı«M«√√œ Œ¬Û±¯∏fl¡ › ¸˜≈^ ¬ı± ø˜Í¬±Ê√À˘¬ı˛ ˜≈‡… Œ¬Û±¯fl¡ - Neoechinorhynchus

[ø‰¬S 7.4]

7.6 ¬Û¬ı« ˘ø¬ı˛ø¸ÀÙ¬¬ı˛± (Loricifera)

l 1983 ¸±À˘ ¬ıøÌ«Ó¬ Ú¬ıœÚÓ¬˜ õ∂±Ìœ¬Û¬ı«º õ∂±˚˛ 250µm ∆√‚«… ø¬ıø˙©Ü ’±Ì≈¬ıœé¬øÌfl¡ ˘ø¬ı˛ø¸ÀÙ¬¬ı˛± ¸˜≈À^¬ı˛
Ó¬˘À√À˙¬ı˛ ¬Ûø˘¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ¬ı±¸ fl¡À¬ı˛º 15 ø˜È¬±¬ı˛ ŒÔÀfl¡ 8300 ø˜È¬±¬ı˛ ¬Û˚«…z¬ ·ˆ¬œ¬ı˛Ó¬±˚˛ ̆ ø¬ı˛ø¸ÀÙ¬¬ı˛±
õ∂±Ìœ õ∂Ê√±øÓ¬ ¬Û±›˚˛± Œ·ÀÂ√º

l õ∂±Ìœ·≈ø˘ ø¡Z¬Û±øù´«˚˛ ˆ¬±À¬ı õ∂øÓ¬¸˜º ˜d¬fl¡ fl¡KI◊fl¡˜˚˛ ¤¬ı— ¸—Àfl¡±‰¬Ú˙œ˘º
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l ≈̃‡ Ú±ø˘fl¡± › fl¡“√±ÀÒ¬ı˛ ‰¬±¬ı˛¬Û±À˙ fl¡KI◊Àfl¡¬ı˛ ¬ı˘˚˛ ø¬ı√…˜±Úº ¸•ú≈‡ ŒÔÀfl¡ õ∂Ô˜ fl¡KI◊fl¡ ¸±ø¬ı˛
(Clavoscalid) flv¡…±Àˆ¬±¶®…±ø˘Î¬ ¬ÛÀ¬ı˛ ¶Û±˝◊√√ÀÚ±¶®…±ø˘Î¬ (Spinoscalid) ¤¬ı— Œ˙À¯∏ fl¡“√±ÀÒ¬ı˛ ‰¬±¬ı˛¬Û±À˙
ø√√√∏CÀfl¡±¶®…±ø˘Î¬ (Trichoscalid) fl¡KI◊fl¡¸±ø¬ı˛ ¸ø7¡¡¡Ó¬ Ô±Àfl¡º

l Œ¬ı˛‰¬Ú ’e· ¤fl¡fl¡-ø¸ø˘˚˛± ˚≈q¡ ø˙‡± Œfl¡±¯∏ ¸˜øi§Ó¬ Œõ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛±º
l Ê√ÚÚ Ÿ¬Ó≈¬øˆ¬øM√√fl¡º Ê√œ¬ıÚ‰¬À√flË¡ ø˝√√ø·Ú¸ƒ ˘±ˆ«¬± √˙± (HigginsLarva) ø¬ı√…˜±Úº

Î¬◊√±˝√√¬ı˛Ì –   Nanaloricus [ø‰¬S 7.5]

’Ú≈̇ œ˘Úœ–1

(i) ø¸À˘±˜ (Coelom) øfl¡∑

(ii) ø¸Î¬◊ÀÎ¬±ø¸À˘±˜ › ø¸À˘±À˜¬ı˛ ˜ÀÒ… ˜”˘ ¬Û±Ô«fl¡… øfl¡∑

(iii) ø˙‡±-ø¶£¬øÓ¬ Œfl¡±Ô±˚˛ Œ√‡± ˚±˚˛∑

(iv) ˝◊√√Î¬◊ÀÈ¬˘œ (Eutely) ¬ı˘ÀÓ¬ øfl¡ ¬ı≈Á¡À¬ıÚ∑

(v) √√√∏CøÙ¬ (Trophi) øfl¡∑ ¤¬ı˛ fl¡±Ê√ øfl¡∑

(vi) ø¬ı|±˜ øÎ¬•§ (Resting Eggs) øfl¡ˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛∑ ¤¬ı˛ ·≈¬ı˛≈Q øfl¡∑

(vii) ‚∞I◊±fl¡±¬ı˛ Ê√¬ı˛±˚˛≈ (Uterus Bell) Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ ∆¬ıø˙©Ü…∑

(viii) ¶®…±ø˘Î¬ (Scalid) øfl¡∑ fl¡Ó¬ õ∂fl¡±¬ı˛∑

(ix) ≈√øÈ¬ ¬Û¬ı˛Ê√œ¬ıœ Â√Ωø¸À˘±˜˚≈q¡ õ∂±Ìœ¬ı˛ Ú±˜ ø˘‡≈Ú, Î¬◊ˆ¬˚˛ Œé¬ÀS˝◊√√ ̊ ±À√¬ı˛ ’z¬¬ı«M«√√œ Œ¬Û±¯∏fl¡ ̧ ø&Ò¬Û√
õ∂±Ìœ øfl¡z≈¬ ˜≈‡… Œ¬Û±¯∏fl¡ ¤fl¡øÈ¬¬ı˛ àÔ˘¬ı±¸œ õ∂±Ìœ ¤¬ı— ’¬Û¬ı˛øÈ¬¬ı˛ Œfl¡±Ú Ê√˘¬ı±¸œ õ∂±Ìœº

(x) ˘ø¬ı˛ø¸ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ õ∂±ÌœÀ√¬ı˛ Œfl¡±Ô±˚˛ ¬Û±›˚˛± ˚±˚˛∑

7.7 ¬Û¬ı« fl¡±˝◊√√ÀÚ±ø¬ı˛—fl¡± (Kinorhyncha)

l ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ·≈ø˘ ’±Ì≈¬ıœé¬øÌfl¡º ¤‡ÀÚ± ¬Û˚«…z¬ ˜±S 150øÈ¬ ¬õ∂Ê√±øÓ¬¬ı˛ ¸&Ò±Ú ¬Û±›˚˛± Œ·ÀÂ√º

l fl¡±˝◊√√øÈ¬Ú (Chitin) øÚø˜«Ó¬ øfl¡Î¬◊øÈ¬fl¡˘ƒ (Cuticle) ¬ı± Œ√˝√√±¬ı¬ı˛Ìœ 13øÈ¬ ‡ÀG¬ ø¬ıˆ¬q¡º

l ˜d¬fl¡ ¸—Àfl¡±‰¬œ ¤¬ı— fl¡KI◊Àfl¡¬ı˛ ¬ı˘˚˛ ˚≈q¡º

l ¤fl¡ ŒÊ√±Î¬ˇ± Œõ∂±ÀÈ¬±ÀÚøÙË¬øÎ¬˚˛± õ∂øÓ¬øÈ¬ÀÓ¬ øÓ¬ÚøÈ¬ fl¡À¬ı˛ õ∂±z¬œ˚˛ ø˙‡± Œfl¡±¯∏ ¬ıÓ«¬˜±Úº õ∂øÓ¬øÈ¬ Œfl¡±À¯∏
≈√øÈ¬ fl¡À¬ı˛ ø¸ø˘˚˛± ’±ÀÂ√º

Î¬◊√±˝√√¬ı˛Ì – Campyloderes [ø‰¬S 7.6]

Echinoderes
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7.8 ¬Û¬ı« øÚ˜±ÀÈ¬±˜¬ı˛Ù¬± (Nematomorpha)

l õ∂±Ìœ·≈ø˘ õ∂±˚˛ ¸fl¡À˘˝◊√√ Ê√˘‰¬¬ı˛º ’±fl¡±¬ı˛ ¸”Ñ ‰≈¬À˘¬ı˛˜Ó¬ Ó¬±˝◊√√ ëŒ‚±È¬fl¡-Œfl¡˙ fl¡œÈ¬í ¬ı± “Horse Hair

Worm” ¬ı˘± ˝√√˚˛º õ∂ÀàÔ 1-3 mm ¤¬ı— ∆√À‚«… 5-100 ˝√√ÀÓ¬ ¬Û±À¬ı˛º
l øÚøV«©Ü Œ¬ÛÃø©Üfl¡ Ó¬La ¬ı± Œ¬ı˛‰¬Ú ’e· ŒÚ˝◊√√º
l õ∂±Ìœ·≈ø˘ ¤fl¡ø˘e· ¤¬ı— Œ˚ÃÚ ø¡Z¬ı˛”¬ÛÓ¬± ø¬ı√…˜±Úº ¶aœ › ¬Û≈¬ı˛≈¯∏ õ∂±Ìœ Î¬◊ˆ¬˚˛ Œé¬ÀS˝◊√√ Œflv¡±À˚˛fl¡±

(Cloaca) ¬ıÓ«¬˜±Úº
l ˘±ˆ«¬± √˙±˚˛ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ ø˝√√À˜±ø¸À˘ (Haemocoel) ’z¬–¬Û¬ı˛Ê√œ¬ıœ ¬ı˛”À¬Û ¬ı±¸ fl¡À¬ı˛º ¬Û”Ì«±e·

’¬ıàÔ±˚˛ ¶§±ÒœÚÊ√œ¬ıœº
Î¬◊√±˝√√¬ı˛Ì – Paragordius [ø‰¬S 7.6]

Echinoderes

7.9 ¬Û¬ı« øÚ˜±ÀÈ¬±Î¬± (Nematoda)

l àÔÀ˘ › Ê√À˘ ¸˜d¬ ¬ı˛fl¡˜ ’±¬ı˝√√±›˚˛±˚˛ øÚ˜±ÀÈ¬±Î¬± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ¬ı˛± ¬ı¸¬ı±¸ fl¡À¬ı˛º ¤¬ı˛± ¶§±ÒœÚÊ√œ¬ıœ
˜±—¸±˙œ Ó‘¬ÌÀˆ¬±Ê√œ, fl¡!«¡¬ı˛Àˆ¬±Ê√œ øfl¡•§± ¬Û¬ı˛Ê√œø¬ı ˝√√ÀÓ¬ ¬Û±À¬ı˛º õ∂±˚˛ √˙ ˘Àé¬¬ı˛ ˜Ó¬ øÚ˜±ÀÈ¬±Î¬± õ∂±Ìœ
õ∂Ê√±øÓ¬¬ı˛ ¸&Ò±Ú ¬Û±›˚˛± Œ·ÀÂ√º ’±fl¡±À¬ı˛ ’±Ì≈¬ıœé¬øÌfl¡ ŒÔÀfl¡ 8 ø˜È¬±¬ı˛ √œ‚« › 2.5 Œ¸øKI◊ø˜È¬±¬ı˛ ‰¬›Î¬ˇ±
(Placentonema gigantissima, Œ˚øÈ¬ ¶Û±˜« øÓ¬ø˜¬ı˛ ¬Û¬ı˛Ê√œ¬ıœ] ˝√√ÀÓ¬ ¬Û±À¬ı˛º

l Œ√˝√√±¬ı¬ı˛Ìœ ¬ı± øfl¡Î¬◊øÈ¬fl¡˘ (Cuticle) ¸≈·øÍ¬Ó¬ ¤¬ı— Ê√øÈ¬˘º Œ√˝√√±¬ı¬ı˛Ìœ¬ı˛ ÚœÀ‰¬ Œ¬Ûø˙ ’Ú≈Õ√‚«… ¬ı¬ı˛±¬ı¬ı˛
ø¬ıd‘¬Ó¬º

l Œ¬ÛÃø©Üfl¡ Ú±˘œ ¸•Û”Ì« ·øÍ¬Ó¬ ¤¬ı— ¬Û±˚˛≈ õ∂±˚˛-õ∂±z¬œ˚˛ àÔ±ÀÚ [ø‰¬S 7.8] ’¬ıàÔ±Ú fl¡À¬ı˛º
l Ú±ˆ«¬Ó¬La ¸≈·øÍ¬Ó¬º
l ¤fl¡ø˘e·º √w√≤Ì ¬Ûø¬ı˛¶£≈¬È¬ÀÌ¬ı˛ ¬ÛÀ¬ı˛ ‰¬±¬ı˛øÈ¬ ∆˙˙¬ı √˙± ’øÓ¬√flË¡˜ fl¡À¬ı˛ ¬Û”Ì«±e· ’¬ıàÔ± õ∂±5 ˝√√˚˛º
l ¬ı˛øÈ¬ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ ˜Ó¬˝◊√√ øÚ˜±ÀÈ¬±Î¬± õ∂±ÌœÀÓ¬ ˝◊√√Î¬◊ÀÈ¬ø˘ ¬ı± fl¡˘± øˆ¬øM√√fl¡ øÚøV«©Ü ¸—‡…fl¡ Œfl¡±À¯∏¬ı˛ ’—˙¢∂˝√√Ì

¤fl¡øÈ¬ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü…º õ∂Ò±ÚÓ¬– ¶ß±˚˛≈fl¡˘± › ’Ú…±Ú… øfl¡Â≈√ fl¡˘±˚˛ ¤˜Ú øÚøV«©Ü ¸—‡…fl¡ Œfl¡±À¯∏¬ı˛
Î¬◊¬ÛøàÔøÓ¬ ø¬ıøˆ¬iß øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ õ∂Ê√±øÓ¬ÀÓ¬ ˘é¬… fl¡¬ı˛± ˚±˚˛º
ø¬ı¬Û≈˘ ¸—‡…fl¡ øÚ˜±ÀÈ¬±Î¬± õ∂±Ìœ õ∂Ê√±øÓ¬ ¬Û‘øÔ¬ıœ¬ı˛ ¸˜d¬ ¬ı˛fl¡˜ ’±¬ı˝√√±›˚˛±˚˛ øÚÀÊ√À√¬ı˛ øÚ¬Û≈Ìˆ¬±À¬ı ‡±¬Û
‡±˝◊√√À˚˛ øÚÀ˚˛ÀÂ√º ¸˜≈À^, ø˜Í¬±Ê√À˘ ¬ı± àÔÀ˘¬ı˛ ø¬ıøˆ¬iß ’—À˙ Ú±Ú± õ∂øÓ¬fl”¡˘ ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ ¤¬ı˛± ‰¬˜»fl¡±¬ı˛
’øˆ¬À˚±øÊ√Ó¬º ¸“√…±Ó¬¸…±ÀÓ¬ Œˆ¬Ê√± àÔ˘ˆ¬±· ŒÔÀfl¡ Î¬◊¯∏¬ı˛ ˜¬ı˛≈ ’=˘ øfl¡•§± Î¬◊c˜G¬˘œ˚˛ ’=˘ ŒÔÀfl¡
’øÓ¬ ˙œÓ¬˘ Œ˜¬ı˛≈ õ∂À√˙ ¸˜d¬ ¬Ûø¬ı˛À¬ıÀ˙˝◊√√ øÚ˜±ÀÈ¬±Î¬±¬ı˛ ’¬ı±Ò ø¬ı‰¬ı˛Ìº ‡±√…±ˆ¬…±¸› Ó¬±À√¬ı˛ ø¬ıø‰¬Sº
’±À·˝◊√√ Œ√À‡ÀÂ√Ú Ó¬±¬ı˛± Œfl¡Î¬◊ Ó‘¬ÌÀˆ¬±Ê√œ, Œfl¡Î¬◊ ˜±—¸±˙œ, Œfl¡Î¬◊ ¸¬ı«ˆ”¬fl¡, Œfl¡Î¬◊ fl¡!«¡¬ı˛ˆ≈¬fl¡ ’±¬ı±¬ı˛ ŒÓ¬˜øÚ
øÚ˜±ÀÈ¬±Î¬± õ∂±Ìœ¬ı˛± Î¬◊øæ√√ øfl¡•§± õ∂±Ìœ Œ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ ¬ı˛”À¬Û Ê√œ¬ıÚ˚±¬ÛÀÚ› ’Ó¬…z¬ ¸Ù¬˘º ¤˜Ú ¸¬ı
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ø¬ıø‰¬S ‡±√…±ˆ¬…±¸ › ¬Ûø¬ı˛À¬ıÀ˙ ‡±¬Û ‡±˝◊√√À˚˛ øÚÀÓ¬ øÚ˜±ÀÈ¬±Î¬± õ∂±ÌœÀ√¬ı˛ ¬ıø˝√√¬ı˛±fl‘¡øÓ¬ › ’e·¸—àÔ±Ú
Ú±Ú±ˆ¬±À¬ı ’øˆ¬À˚±øÊ√Ó¬ ˝√√À˚˛ÀÂ√ –
n ¬ıø˝√√¬ı¬ı˛Ì±¬ı˛ ¬Û±øù´«˚˛ õ∂˘ø•§Ó¬ ’—˙·≈ø˘ fl¡‡ÀÚ± ∆√‚«… ¬ı¬ı˛±¬ı¬ı˛, fl¡‡ÀÚ± Œ√À˝√√¬ı˛ Œ˙¯∏ õ∂±Àz¬ ’±¬ı±¬ı˛

fl¡‡ÀÚ± ¬ı± ‚±ÀÎ¬ˇ¬ı˛ fl¡±ÀÂ√ ’¬ıàÔ±Ú fl¡À¬ı˛º ¤·≈ø˘ Œ˚ÃÚ ¸e·À˜ Œ˚˜Ú ¸±˝√√±˚… fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ŒÓ¬˜øÚ
ø¬ıøˆ¬iß ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ ’øˆ¬¸Ë¬ıÌ ‰¬±À¬Û¬ı˛ ¸Àe· ˜±øÚÀ˚˛ øÚÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º ù´¸ÀÚ ’—˙¢∂˝√√Ìfl¡±¬ı˛œ
·…±¸·≈ø˘¬ı˛ ’±√±Ú-õ∂√±Ú fl¡±˚«fl¡¬ı˛œ fl¡À¬ı˛ Ó≈¬˘ÀÓ¬› ¬ıø˝√√¬ı˛±¬ı¬ı˛Ìœ¬ı˛ ¬Û±øù´«˚˛ õ∂øé¬5 ·Í¬Ú·≈ø˘ ’Ó¬…z¬
·≈¬ı˛≈Q¬Û”Ì«º ¬ıø˝√¬ı˛±¬ı¬ı˛Ì±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ Ú±Ú±Ú ˆ¬“√±Ê√, õ∂˘ø•§Ó¬ õ∂øé¬5 ·Í¬Ú, ’“√±øfl¡¬ı“≈√øfl¡, fl¡KI◊fl¡ ¬ı± Œ¬ı˛“√±˚˛±
øÚ˜±ÀÈ¬±Î¬± õ∂±Ìœ·≈ø˘Àfl¡ ø¬ıøˆ¬ißˆ¬±À¬ı ¬Ûø¬ı˛À¬ı˙ › ¬Ûø¬ı˛øàÔøÓ¬¬ı˛ Ê√Ú… Œ˚±·… fl¡À¬ı˛ Ó≈¬À˘ÀÂ√º

n Œ˚ ̧ ¬ı øÚ˜±ÀÈ¬±Î¬± Î¬◊øæ√√ Œ√À˝√√ ¬Û¬ı˛Ê√œø¬ı ø˝√√¸±À¬ı ¬ı±¸ fl¡À¬ı˛, Œ¸ Œé¬ÀS Î¬◊øæ√√ Œfl¡±À¯∏¬ı˛ Œfl¡±¯∏õ∂±‰¬œ¬ı˛
Œˆ¬√ fl¡¬ı˛±¬ı˛ Ê√Ú… õ∂±Ìœ·≈ø˘¬ı˛ ̃ ≈À‡ ̧ ”“√‰¬±À˘± àÈ√√±˝◊√√À˘È¬ (Stylet) ¬ı˛À˚˛ÀÂ√º ’±¬ı±¬ı˛ õ∂±ÌœÀ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ
øÚ˜±ÀÈ¬±Î¬±˚˛ ¬ı˛À˚˛ÀÂ√ √“√±Ó¬ ¬ı± ŒÂ√√Ú ’e·, øfl¡•§± ‚¯∏±, ŒÂ√“√Î¬ˇ± ¬ı± fl¡±È¬±¬ı˛ ˜Ó¬ é≈¬^ é≈¬^ ’Ì≈-√z¬ ¬ı±
ŒÎ¬ÚøÈ¬fl¡˘ƒ (Denticle)º õ∂±Ìœ¬ı˛ ’ÀLa ¬ı± fl¡˘±˚˛ ¬ı¸¬ı±¸fl¡±¬ı˛œ ¬Û¬ı˛Ê√œ¬ıœ øÚ˜±ÀÈ¬±Î¬±, ˚±¬ı˛±
¸±Ò±¬ı˛ÌÓ¬– Ó¬¬ı˛˘ ˜±Ò…À˜ Ô±Àfl¡, Œ¸Àé¬ÀS ‰¬¬ı«Ú ¬ı± ŒÂ√√ÀÚ¬ı˛ Ê√Ú… ˜≈‡ ’=À˘ ø¬ıÀ˙¯∏ Œfl¡±Ú ·Í¬Ú
Œ√‡± ˚±˚˛ Ú±º ˜≈‡ é≈¬^±fl¡±¬ı˛ › ¸¬ı˛≈ Ú±ø˘fl¡± ¬ÛÀÔ ¸¬ı˛±¸ø¬ı˛ ·˘ø¬ıÀ˘¬ı˛ ¸Àe· ˚≈q¡º ¶§±ÒœÚÊ√œ¬ıœ
˜‘Ó¬Àˆ¬±Ê√œ øÚ˜±ÀÈ¬±ÀÎ¬› õ∂±˚˛ ¤fl¡˝◊√√¬ı˛fl¡˜ ·Í¬Ú˝◊√√ Œ√‡± ˚±˚˛º ’¬Û¬ı˛¬ÛÀé¬, ¶§±ÒœÚÊ√œ¬ıœ ø˙fl¡±¬ı˛œ
˜±—¸±˙œ øÚ˜±ÀÈ¬±ÀÎ¬ ø˙fl¡±¬ı˛ Ò¬ı˛± › ‰¬¬ı«ÀÚ¬ı˛ Ê√Ú… Î¬◊ißÓ¬ √“√±Ó¬ ¬ı˛À˚˛ÀÂ√º

n ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ ‡±√…±ˆ¬…±¸ ’Ú≈˚±˚˛œ ·˘ø¬ı˘ ¬Û±Ó¬˘± õ∂±‰¬œ¬ı˛˚≈q¡, ¢∂ø&Ô˜˚˛ øfl¡•§± Œ¬Ûø˙˚≈q¡ ˝√√ÀÓ¬
¬Û±À¬ı˛º ’ÀÚfl¡ Î¬◊øæ√√-øÚˆ«¬¬ı˛ øÚ˜±ÀÈ¬±ÀÎ¬ ·˘ø¬ıÀ˘¬ı˛ ˜±Á¡¬ı¬ı˛±¬ı¬ı˛ øÎ¬•§±fl¡±¬ı˛ ¶£¬œøÓ¬ ˘é¬… fl¡¬ı˛± ˚±˚˛º
ŒÓ¬˜øÚ õ∂±Ìœ øÚˆ«¬¬ı˛ øÚ˜±ÀÈ¬±Î¬ ¬Û¬ı˛Ê√œ¬ıœÀÓ¬ Œ¬Û˙œ˚≈q¡ ·˘ø¬ıÀ˘¬ı˛ ø¶£¬Ó¬œ øfl¡•§± Œ¬Û˙œ˝√√œÚ õ∂¬ıÒ«fl¡
Œ√‡± ˚±˚˛º

n ¶Û˙« ¬ı± ¬ı˛±¸±˚˛øÚfl¡ ¸—À¬ı√œ ’e· Œ˚˜Ú Œ¬ı˛“√±˚˛±, ·≈øÈ¬ ¬ı± ’…±˜øÙ¬Î¬ (Amphid) Ú±Ú±Ú ’±fl¡±¬ı˛
¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˜Ú˝◊√√ ¸—À¬ı√œ ’e· Î¬±˝◊√√ø¬ı˛Î¬ (Dierid) › Ù¬…±¸ø˜Îƒ¬ (Phasmid) ¸˜d¬
¬Û¬ı˛Ê√œ¬ıœ ¤¬ı— ˜±øÈ¬ÀÓ¬ ¬ı¸¬ı±¸fl¡±¬ı˛œ ¶§±ÒœÚÊ√œ¬ıœ øÚ˜±ÀÈ¬±ÀÎ¬ Œ√‡± ˚±˚˛º øfl¡z≈¬ ¤˜Ú ¸—À¬ı√œ ’e·
¸˜≈À^ ¬ı± ø˜Í¬± Ê√À˘ ¬ı¸¬ı±¸fl¡±¬ı˛œ øÚ˜±ÀÈ¬±ÀÎ¬ Œ√‡± ˚±˚˛ Ú±º ¤˝◊√√¸¬ı Ê√À˘¬ı˛ ¬Ûø¬ı˛˜`¬À˘ Œ˚ ¸¬ı
øÚ˜±ÀÈ¬±Î¬± ¬ı±¸ fl¡À¬ı˛ Ó¬±¬ı˛± ì‰¬é≈¬ ø‰¬˝êî (Eye Spot) ¬ı˝√√Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ øfl¡•§± ¸≈Ó¬±Ó¬z≈¬¬ı» ¸”Ñ
¸—À¬ı√œ ¸”S Œ√À˝√√¬ı˛ ¬Û(±» õ∂±z¬ ŒÔÀfl¡ ¬ı˝√√Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

n øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ ¶§̂ ¬±¬ı › ¬ı±¸àÔ±ÀÚ¬ı˛ ø¬ıøˆ¬ißÓ¬±¬ı˛ øÚø¬ı˛À‡ õ∂±Ìœ·≈ø˘¬ı˛ ¬ıø √̋√¬ı˛±fl‘¡øÓ¬·Ó¬ › ’e·¸—àÔ±Ú·Ó¬
∆¬ıø˙©Ü… øfl¡z≈¬ Ó¬Ó¬È¬± ∆¬ıø‰¬S…¬Û”Ì« Ú˚˛º Ó¬À¬ı õ∂±˚˛ √˙ ˘Àé¬¬ı˛ ˜Ó¬ øÚ˜±ÀÈ¬±Î¬± õ∂Ê√±øÓ¬¬ı˛ ˜ÀÒ… ∆√À‚«…¬ı˛
ø¬ıøˆ¬ißÓ¬± ¸¬ıÀ‰¬À˚˛ Œ‰¬±À‡ ¬ÛÎ¬ˇ±¬ı˛ ˜Ó¬º ’±À·˝◊√√ ŒÊ√ÀÚÀÂ√Ú 1 mm-¬ı˛ Œ‰¬À˚˛› fl¡˜ ∆√‚«… ŒÔÀfl¡
¤¬ı˛ 8 ø˜È¬±À¬ı˛¬ı˛ Œ‰¬À˚˛› ˘•§± ˝√√ÀÓ¬ ¬Û±À¬ı˛º øfl¡z≈¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe· Ó¬±˘ ø˜ø˘À˚˛ øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛
Œ¬ı“√À‰¬ Ô±fl¡±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß õ∂øÓ¬fl”¡˘ ¬ı˛±¸±˚˛øÚfl¡ ¬Ûø¬ı˛˜`¬˘Àfl¡ õ∂øÓ¬˝√√Ó¬ fl¡¬ı˛±¬ı˛ ø¬ıÀ˙¯∏ é¬˜Ó¬±
¸¬ıÀ‰¬À˚˛ Î¬◊À~‡À˚±·… ∆¬ıø˙©Ü…º Î¬◊√±˝√√¬ı˛Ì ¶§¬ı˛”¬Û ¬ı˘± ˚±˚˛ øˆ¬øÚ·±¬ı˛ ¬ı±Ú ¬ı± Turbatirix aceti
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øÚ˜±ÀÈ¬±Î¬ õ∂±˚˛ 13.5% ’…±À¸øÈ¬fl¡ ’…±ø¸Î¬ ‚ÚÀQ › 1.5 pH ’¬ıàÔ±˚˛ ø√¬ı… Œ¬ı“√À‰¬ Ô±Àfl¡º
˜±¬ı˛øfl¡Î¬◊ø¬ı˛fl¡ Œflv¡±¬ı˛±˝◊√√ÀÎ¬¬ı˛ Œ˚ ‚ÚQ Œ¬ıø˙¬ı˛ ˆ¬±· õ∂±Ìœ¬ı˛ Ê√Ú…˝◊√√ õ∂±Ì‚±Ó¬œ, Œ¸˝◊√√ ‚ÚÀQ øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛
ø¬ıøˆ¬iß õ∂Ê√±øÓ¬ Œ¬ı˙ fl¡À˚˛fl¡ ‚∞I◊± Œ¬ı“√À‰¬ Ô±Àfl¡º øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ ¤˝◊√√ ø¬ı¯∏ø√flË¡˚˛±-õ∂øÓ¬À¬ı˛±Òœ é¬˜Ó¬±˝◊√√
˝√√˚˛Ó¬ Ó¬±À√¬ı˛ Ê√œ¬ıÚ˚≈ÀX¬ı˛ ¸¬ıÀ‰¬À˚˛ Ê√¬ı˛≈¬ı˛œ ˝√√±øÓ¬˚˛±¬ı˛º ’±¬ı˛ Œ¸˝◊√√ é¬˜Ó¬± ¬ıÀ˘˝◊√√ ¬Û‘øÔ¬ıœ¬ı…±¬Ûœ
øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ ˘é¬Ìœ˚˛ ∆¬ıø‰¬S…º
Î¬◊√±˝√√¬ı˛Ì – Wuchereria

Heterodera

’Ú≈̇ œ˘Úœ–2

(i) ¤fl¡øÈ¬ Â√ΩÀ√˝√√·˝3√√¬ı˛ ˚≈q¡ ’±Ì≈¬ıœé¬øÌfl¡ õ∂±Ìœ¬ı˛ Œ√˝√√±¬ı¬ı˛Ìœ (Cuticle) øÚøV«©Üº 13 øÈ¬ ‡ÀG¬
ø¬ıˆ¬q¡º õ∂±ÌœøÈ¬ Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛∑ ’±¬ÛøÚ ’±¬ı˛ Œfl¡±Ú Œfl¡±Ú ∆¬ıø˙©Ü… ˘é¬… fl¡À¬ı˛ ’±¬ÛÚ±¬ı˛
ø¸X±z¬ øÚø(Ó¬ ˝√√À¬ıÚ∑

(ii) Horse-Hair Worm ¬ı± Œ‚±È¬fl¡-Œfl¡˙ fl¡œÈ¬ Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœº Î¬◊√±˝√√¬ı˛Ì ø√Úº

(iii) ¤‡ÀÚ± ¬Û˚«…z¬ Ê√±Ú± ¸¬ıÀ‰¬À˚˛ √œ‚«±fl¡±¬ı˛ ø√flË¡ø˜¬ı˛ (Nematoda) ’±fl¡±¬ı˛ › ¬ı±¸àÔ±Ú ¬ı˘≈Úº

(iv) Ó‘¬ÌÀˆ¬±Ê√œ › ˜±—¸±˙œ øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ ˜≈‡ Î¬◊¬Û±Àe·¬ı˛ ∆¬ıø˙À©Ü…¬ı˛ Ó¬±¬ı˛Ó¬˜… ø˘‡≈Úº

(v) ¬ı˛±¸±˚˛øÚfl¡ › ¶Û˙« ¸—À¬ı√œ ’e· øÚ˜±ÀÈ¬±ÀÎ¬¬ı˛ Œé¬ÀS øfl¡ øfl¡∑

7.10 ¸±¬ı˛±—˙

àÔÀ˘ › Ê√À˘¬ı˛ ø¬ıøˆ¬iß ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ õ∂±Ìœfl≈¡À˘¬ı˛ ø¬ıøˆ¬iß ¸˜¸…±¬ı˛ ¸˜±Ò±ÀÚ Œ√˝√√·˝3√√À¬ı˛¬ı˛ ¤fl¡øÈ¬ Ê√¬ı˛≈¬ı˛œ
ˆ”¬ø˜fl¡± ’±ÀÂ√º Œ√˝√√·˝3√√¬ı˛˝√√œÚ ¬ı˝≈√√Àfl¡±¯∏œ ŒÔÀfl¡ ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ Œ˜À¸±Î¬±˜« fl¡˘± ø√À˚˛ ¸œ˜±ø˚˛Ó¬ Ú˚˛ ¤˜Ú Â√Ω
Œ√˝√√·˝3√√¬ı˛ ¬ı± ø¸Î¬◊ÀÎ¬±ø¸À˘±˜, øfl¡•§± ¸•Û”Ì« Œ˜À¸±Î¬±˜« øÚø˜«Ó¬ fl¡˘±d¬¬ı˛ ø√À˚˛ ¸œ˜±ø˚˛Ó¬ õ∂fl‘¡Ó¬ Œ√˝√√·˝3√√¬ı˛ ¬ı±
ø¸À˘±˜ ˚≈q¡ õ∂±Ìœ¬ı˛ Î¬◊O±Ú ø¬ı¬ıÓ«¬Ú › ø¬ıfl¡±À˙¬ı˛ ˝◊√√øÓ¬˝√√±À¸ ·≈¬ı˛≈Q¬Û”Ì« ¬Û√Àé¬¬Ûº Â√Ω Œ√˝√√·˝3√√¬ı˛ ˚≈q¡ õ∂±Ìœ
õ∂Ê√±øÓ¬¬ı˛ ¸—‡…±› øfl¡Â≈√ fl¡˜ Ú˚˛º ¤fl¡± ¬Û¬ı« øÚ˜±ÀÈ¬±Î¬±ÀÓ¬˝◊√√ õ∂±Ìœ õ∂Ê√±øÓ¬ ¸—‡…± õ∂±˚˛ √˙˘é¬º ŒÓ¬˜øÚ ¬Û¬ı«
¬ı˛øÈ¬ÀÙ¬¬ı˛± ¸˝√√ ø¬ıøˆ¬iß Â√Ω Œ√˝√√·˝3√√¬ı˛ ˚≈q¡ õ∂±Ìœ ¬Û¬ı«·≈ø˘¬ı˛ ∆¬ıø˙©Ü… ø¬ıÀ˙¯∏ ’±À˘±‰¬Ú±¬ı˛ √±¬ıœ ¬ı˛±À‡º Œfl¡ÚÚ±
ø¬ıøˆ¬iß ’e· Ó¬ÀLa¬ı˛ ø¬ı¬ıÓ«¬Ú › ¬ıÓ«¬˜±Ú õ∂±Ìœ ¬Û¬ı«·≈ø˘¬ı˛ ˜ÀÒ… ’±z¬–¸•Ûfl«¡ ‹ ∆¬ıø˙©Ü…·≈ø˘˝◊√√ øÚÀ«√˙ fl¡À¬ı˛º

7.11 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

(i) Â√Ω Œ√˝√√·˝3√√¬ı˛ øfl¡∑ Œ√˝√√ ·˝3√√À¬ı˛¬ı˛ ·≈¬ı˛≈Q øfl¡∑
(ii) ·…±¸À√√√∏C±ø√√√∏Cfl¡± › ˘ø¬ı˛ø¸ÀÙ¬¬ı˛±¬ı˛ Œ¬ı˛‰¬Ú ’e· øfl¡¬ı˛”¬Û∑



207

(iii) ¬ı˛øÈ¬ÀÙ¬¬ı˛±¬ı˛ Ê√ÚÀÚ¬ı˛ ∆¬ıø˙©Ü… øfl¡∑
(iv) ¸¬ıÀ‰¬À˚˛ ’±Ò≈øÚfl¡ ’À˜¬ı˛≈√G¬œ õ∂±Ìœ ¬Û¬ı«øÈ¬¬ı˛ øÓ¬ÚøÈ¬ ∆¬ıø˙©Ü… Î¬◊À~‡ fl¡¬ı˛≈Úº
(v) øÚ˜±ÀÈ¬±Î¬± ¬ÛÀ¬ı«¬ı˛¬ õ∂±Ìœ·≈ø˘ Œfl¡±Ô±˚˛ ¬Û±›˚˛± ˚±˚˛∑ Ê√œ¬ıÚ˚±S±˚˛ ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ·≈ø˘ ¸±Ù¬À˘…¬ı˛

fl¡±¬ı˛Ì øfl¡∑

7.12 Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ–1

(i) 7.1 ’—˙ Œ√‡≈Úº (ii) 7.1 ’—˙ Œ√‡≈Úº (iii) 7.3 ’—˙ Œ√‡≈Úº (iv) 7.4 ’—˙ Œ√‡≈Úº
(v) 7.4 ’—˙ Œ√‡≈Úº (vi) 7.4 ’—˙ Œ√‡≈Úº (vii) 7.5 ’—˙ Œ√‡≈Úº (viii) 7.6 ’—˙ Œ√‡≈Úº
(ix) 7.5 ’—˙ Œ√‡≈Úº (x) 7.6 ’—˙ Œ√‡≈Úº

’Ú≈̇ œ˘Úœ–2

(i) 7.7 ’—˙ Œ√‡≈Úº (ii) 7.8 ’—˙ Œ√‡≈Úº (iii) 7.9 ’—˙ Œ√‡≈Úº (iv) 7.9 ’—˙ Œ√‡≈Úº
(v) 7.9 ’—˙ Œ√‡≈Úº

¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

(i) 7.2 ’—˙ Œ√‡≈Úº (ii) 7.3 › 7.6 ’—˙ Œ√‡≈Úº (iii) 7.4 ’—˙ Œ√‡≈Úº (iv) 7.6 ’—˙ Œ√‡≈Úº
(v) 7.9 ’—˙ Œ√‡≈Úº

7.13 ¢∂&Ô¬Û?œ

(i) Barnes, R. D. and Harrisson, F. W. (Ed. 1991, Microscopic Anatomy of
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(ii) Hyman, L. H. 1951. The Invertabrates : Acanthocephala, Aschelminthes, and

Entoprocta, Vol. 3. Macgraw-Hill N. Y.

(iii) Marshall, A. J. and Williams, D. 1974. Text Book of Zoology–Invertebrates.

ELBS and Macmillan, UK.

(iv) Meglitsch, P. A. and Schram, F. R. 1991. Invertebrate Zoology, 3rd Ed.

Oxford University Press, N. Y.
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ø‰¬S Ú— 7.1 – ˙¬ı˛œÀ¬ı˛¬ı˛ ’Ú≈õ∂àÔÀ26√À√ ˜”˘ øÓ¬ÚøÈ¬ Î¬◊»¸-d¬¬ı˛ (Germ layers) › Œ√˝√√·˝3√√À¬ı˛¬ı˛ ’¬ıàÔ±Úº

ø‰¬S Ú— 7.2 – ·…±¸À√√√∏C±ø√√√∏Cfl¡± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ ø˜Í¬± Ê√À˘¬ı˛ Chaetonata
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ø‰¬S Ú— 7.3 – ¬ı˛øÈ¬ÀÙ¬¬ı˛± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ ø˜Í¬±Ê√À˘¬ı˛ Epiphanes
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ø‰¬S Ú— 7.5 – ˘ø¬ı˛ø¸Àfl¡¬ı˛± ¬ÛÀ¬ı«¬ı˛ ¸˜≈^¬ı±¸œ Nanaloricus

ø‰¬S Ú— 7.4 – ’…±fl¡±À&Ô±Àfl¡Ù¬±˘± ¬ÛÀ¬ı«¬ı˛ ¬Û¬ı˛Ê√œ¬ıœ ¬
Û≈¬ı˛≈¯∏ Neoechimorhynchus
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ø‰¬S Ú— 7.6 – fl¡±˝◊√√ÀÚ±ø¬ı˛—fl¡± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ Campyloderes

ø‰¬S Ú— 7.7 – øÚ˜±ÀÈ¬±˜¬ı˛Ù¬± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ Paragordiusº ˘±ˆ«¬± √˙±º
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ø‰¬S Ú— 7.8 – øÚ˜±ÀÈ¬±Î¬± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ Rhabditis [¶aœ õ∂±Ìœ]
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¤fl¡fl¡ 8 q Œ˜±˘±¶®±
·Í¬Ú

8.1 õ∂d¬±¬ıÚ±
Î¬◊ÀV˙…

8.2 Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ·≈¬ı˛≈Q
8.3 Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…
8.4 Œ|Ìœø¬ıÚ…±¸ Â√fl¡
8.5 Î¬◊¬ÛÀ|Ìœ ¬Û˚«z¬ ∆¬ıø˙©Ü… › Î¬◊√±˝√√¬ı˛Ì¸˝√√ Œ|Ìœø¬ıÚ…±¸
8.6 ¬Û±˝◊√√˘±¬ı˛ (Pila) fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú
8.7 ˘…±À˜ø~ÀÎ¬Àk¬ı˛  (Lamellidens) fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú
8.8 Œ¸ø¬Û˚˛±¬ı˛ (Sepia) fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú
8.9 ¸±¬ı˛±—˙

8.10 ¸¬ı«À˙ ∏̄ õ∂ùü±¬ı˘œ
8.11 Î¬◊M√√¬ı˛̃ ±˘±

8.1 õ∂d¬±¬ıÚ±

¬Û”¬ı«¬ıM«√√œ ¤fl¡fl¡·≈ø˘ ¬ÛÍ¬Úfl¡±À˘ õ∂±ÌœÊ√·ÀÓ¬¬ı˛ ø¬ıø‰¬S øfl¡Â≈ õ∂±Ìœ¬ı˛ ·Í¬Ú, Ó¬±À√¬ı˛ õ∂±‰≈¬˚« ¸•ÛÀfl«¡ Ò±¬ı˛Ì±
Œ¬ÛÀ˚˛ÀÂ√Úº ¤À√¬ı˛ øfl¡Â≈√ õ∂±Ìœ¬ı˛ ¸Àe· ∆√ÚøµÚ Ê√œ¬ıÀÚ ’±¬ÛÚ±À√¬ı˛ ¬Ûø¬ı˛ø‰¬øÓ¬› ’±ÀÂ√º ¤˝◊√√ ’Ò…±À˚˛ Œ˚ ¬ÛÀ¬ı«¬ı˛
õ∂±Ìœ·≈ø˘ ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√À¬ı Ó¬±À√¬ı˛ ’±¬ÛøÚ õ∂±˚˛˝◊√√ ’±¬ÛÚ±¬ı˛ ’±À˙¬Û±À˙ Œ√À‡ Ô±fl¡À¬ıÚº
’±À˘±‰¬… ¬Û¬ı« Œ˜±˘±¶®±¬ı˛ àÔ±Ú ∆¬ıø‰¬S… › ¸—‡…± õ∂±‰≈¬˚«Ó¬±¬ı˛ ø√fl¡ ŒÔÀfl¡ ¬Û¬ı« ’±ÀÔË±À¬Û±Î¬±¬ı˛ ¬ÛÀ¬ı˛˝◊√√º ¬ı¯∏«±fl¡±À˘
¬ı±·±ÀÚ¬ı˛ ’±Ú±À‰¬ fl¡±Ú±À‰¬ Â√±˚˛±À‚¬ı˛± Ê√±˚˛·±˚˛ ø√ÀÚ¬ı˛ Œ¬ı˘±˚˛ Œ¬ı˙ fl¡À˚˛fl¡øÈ¬ ˙±˜≈Àfl¡¬ı˛ ’±Ú±À·±Ú± ˘é¬
fl¡À¬ı˛ÀÂ√Úº ¤Â√±Î¬ˇ± ¬Û≈fl≈¡¬ı˛ ¬Û±ÀÎ¬ˇ¬ı˛ Œˆ¬Ê√± ̃ ±øÈ¬ÀÓ¬ ’Ú…øfl¡Â≈√ Ò¬ı˛ÀÌ¬ı˛ ̇ ±˜≈fl¡ ¤¬ı— øÁ¡Ú≈fl¡› Œ√À‡ Ô±fl¡À¬ıÚº ’±¬ÛøÚ
˚ø√ ¸˜≈^Ó¬œÀ¬ı˛ ˆ¬“√±È¬±¬ı˛ ¸˜À˚˛ ¤fl¡È≈¬ ˘é¬ fl¡À¬ı˛ Ô±Àfl¡Ú Ó¬À¬ı ¬ı±ø˘ÀÓ¬ ‰¬˘±ÀÙ¬¬ı˛± ’¬ıàÔ±˚˛ Œ¬ı˙øfl¡Â≈√ õ∂Ê√±øÓ¬¬ı˛
˙±˜≈fl¡, ˙±˜≈Àfl¡¬ı˛ Œ‡±˘fl¡ ¤¬ı— øÁ¡Ú≈fl¡ Œ√‡±¬ı˛ ¸≈À˚±· Œ¬ÛÀÓ¬ ¬Û±À¬ı˛Úº ¸˜≈À^¬ı˛ Ó¬œ¬ı˛ ˚ø√ ¬Û±Ô≈À¬ı˛ ‰¬ø¬ı˛ÀS¬ı˛
˝√√˚˛ Ó¬À¬ı ¬Û±ÔÀ¬ı˛¬ı˛ ·±À˚˛ Œ√‡À¬ıÚ ’¸—‡… õ∂Ê√±øÓ¬¬ı˛ ˙±˜≈fl¡ › øÁ¡Ú≈Àfl¡¬ı˛ ¬ı±¸àÔ±Úº Œ˜±˘±¶®±¬ı˛ ¬ı±fl¡œ ’ÀÚfl¡
õ∂Ê√±øÓ¬¬ı˛ ¸¬ı˛±¸ø¬ı˛ Œ√‡±¬ı˛ ¸≈À˚±· ŒÚ˝◊√√º fl¡±¬ı˛Ì ¤¬ı˛± Ô±Àfl¡ ·ˆ¬œ¬ı˛ ¸˜≈À^ ’Ô¬ı± Ó¬œ¬ı˛ ŒÔÀfl¡ ”√À¬ı˛ Ê√À˘
øÚ˜ø7¡¡¡Ó¬ ¬Û±ÔÀ¬ı˛¬ı˛ Î¬◊¬ÛÀ¬ı˛º ¤À√¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝√√˘ ’À"√√±¬Û±¸, Œ¸ø¬Û˚˛±, Œ˘±ø˘À·±, ÚøÈ¬˘±¸ ˝◊√√Ó¬…±ø√º

’±¬ÛøÚ øÚ(˚˛˝◊√√ ˘é¬… fl¡À¬ı˛ÀÂ√Ú Œ˜±˘±¶®±¬ı˛ Ú¬ı˛˜ Œ√˝√√øÈ¬ ¤fl¡øÈ¬ ‰”¬Ì«fl¡˜˚˛ ¬Û“√…±‰¬±ÀÚ± Œ‡±˘Àfl¡ ’Ô¬ı± ≈√øÈ¬
fl¡¬Û±øÈ¬fl¡± ø√À˚˛ ∆Ó¬ø¬ı˛ Œ‡±˘Àfl¡ Ï¬±fl¡± Ô±Àfl¡º ¤Â√±Î¬ˇ± ¤À√¬ı˛ ’efl¡œ˚˛ Œ¬Û˙œ¬ı˝≈√√˘ ˜±—¸˘ ¬Û√ ¤¬ı— ˚±¬ıÓ¬œ˚˛
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Ú¬ı˛˜ Œ√˝√√˚La ¬Û±Ó¬˘± ˜…±KI◊˘ (mantle) ¬Û«√± ø√À˚˛ Ï¬±fl¡± Ô±Àfl¡º Ú¬ı˛˜ Œ√˝√√˚ÀLa¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Ê√Ú… Œ˜±˘±¶®±
Ú±˜øÈ¬ ˘…±øÈ¬Ú Mollis ˙s ŒÔÀfl¡ Î¬◊æ”√Ó¬ ˝√√À˚˛ÀÂ√º

õ∂±˚˛ ’±ø˙ ¬˝√√±Ê√±¬ı˛ Ê√œø¬ıÓ¬ õ∂Ê√±øÓ¬¬ı˛ ¸ˆ¬… ¸—‡…±¬ı˛ ŒÔÀfl¡ Œ˜±˘±¶®± ¬ÛÀ¬ı«¬ı˛ õ∂±‰≈¬˚«Ó¬± ¸•ÛÀfl«¡ ’±¬ÛøÚ
Ò±¬ı˛Ì± Œ¬ÛÀÓ¬ ¬Û±À¬ı˛Úº ¸≈õ∂±‰¬œÚ ˆ≈¬Ó¬±øNfl¡ ¸˜˚˛ fl¡…±ø•§˚˛±Ú (Cambrian) fl¡±˘ ŒÔÀfl¡ ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ õ∂±ÌœÀ√¬ı˛
’±¬ı˛› õ∂±˚˛ ‰¬ø~˙ ˝√√±Ê√±¬ı˛ õ∂Ê√±øÓ¬¬ı˛ Ê√œ¬ı±ù¨ ¬Û±›˚˛± ˚±˚˛º ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ ¤fl¡È¬± ø¬ı˙±˘ ¸ˆ¬… ¸—‡…± ¸˜≈À^ ¬ı¸¬ı±¸
fl¡À¬ı˛º Ó¬À¬ı ’ÀÚfl¡ õ∂Ê√±øÓ¬¬ı˛ ˙±˜≈fl¡, øÁ¡Ú≈fl¡ Œ˜±˝√√Ú±¬ı˛ Ê√˘, ¶§±≈√Ê√˘ ¤˜Úøfl¡ Œˆ¬Ê√± ˜±øÈ¬ÀÓ¬ ¬ı¸¬ı±À¸ ’ˆ¬…d¬
˝√√À˚˛ÀÂ√º ’øÒfl¡±—˙ Œ˜±˘±¶®± ¶§±ÒœÚÊ√œ¬ıœº ’Ó¬…z¬ Òœ¬ı˛·øÓ¬ÀÓ¬ ¬ı±ø˘ ¬ı± ˜±øÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˜±—¸˘¬Û√ ø√À˚˛
ì˙•§≈fl¡ ·øÓ¬ÀÓ¬î ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º øfl¡Â≈√ õ∂Ê√±øÓ¬ ¬ı±ø˘ÀÓ¬ ·Ó«¬ ‡“≈√ÀÎ¬ˇ Ô±Àfl¡º øfl¡Â≈√ øÁ¡Ú≈Àfl¡¬ı˛ ¸˜≈À^¬ı˛ Ê√À˘
øÚ˜ø7¡¡¡Ó¬ ¬ı± ’X« øÚ˜ø7¡¡¡Ó¬ ¬Û±ÔÀ¬ı˛¬ı˛ ·±À˚˛ ’±È¬Àfl¡ Ô±fl¡ÀÓ¬ Œ√‡± ˚±˚˛º ’À"√√±¬Û±¸, Œ¸ø¬Û˚˛± ˝◊√√Ó¬…±ø√ õ∂±Ìœ¬ı˛±
¸±˝◊√√Ù¬Ú ø√À˚˛ õ∂¬ı˘À¬ıÀ· Ê√˘ ŒÂ√ÀÎ¬ˇ ìŒÊ√È¬·˜Úî (Jet propulsion) ¬ÛXøÓ¬ÀÓ¬ ¸±˜ÀÚ ¤ø·À˚˛ ˚±˚˛º

Î¬◊ÀV˙…

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛøÚ

l Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ø¬ı¯∏À˚˛ ø¬ı˙√ Ò±¬ı˛Ì± fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ

l ¤À√¬ı˛ ·Í¬Ú·Ó¬ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…·≈ø˘ øÚÀ«√˙ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ

l ¤À√¬ı˛ Œ|Ìœø¬ıÚ…±¸ [˜”˘ÚœøÓ¬ › Î¬◊√±˝√√¬ı˛Ì¸˝√√] fl¡¬ı˛ÀÓ¬ ¸é¬˜ ˝√√À¬ıÚº

l õ∂øÓ¬øÈ¬ Œ|Ìœ¬ı˛ ¤fl¡øÈ¬ fl¡À¬ı˛ õ∂Ó¬œfl¡œ õ∂±Ìœ ¸•ÛÀfl«¡ ø¬ıÀ˙¯∏ ¬ıÌ«Ú± ø√ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

8.2 Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ·≈¬ı˛≈Q

ø¬ıøˆ¬iß Œ˜±˘±¶®± õ∂±Ìœ Œ˚˜Ú flv¡…±˜, ¶®…±˘¬Ûƒ, ’À˚˛àÈ√√±¬ı˛, ¶≈®˝◊√√Î¬ ˜±Ú≈À¯∏¬ı˛ ‡±√…¬ı˛”À¬Û ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º øfl¡Â≈√
øÁ¡Ú≈Àfl¡¬ı˛ ˜ÀÒ… ˜≈Àq¡± ¬Û±›˚˛± ˚±˚˛ ˚± ’Ó¬…z¬ √±˜œ ¬ı˛P ¬ı˛”À¬Û õ∂±‰¬œÚ fl¡±˘ ŒÔÀfl¡ ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß Œ√À˙
¬ı…¬ı˝‘√√Ó¬ ̋ √√À˚˛ ’±¸ÀÂ√º øfl¡Â≈√ õ∂Ê√±øÓ¬¬ı˛ øÁ¡Ú≈fl¡ ¬Û¬ı˛Ê√œ¬ıœ¬ı˛ ̃ ±Ò…ø˜fl¡ Œ¬Û±¯∏fl¡¬ı˛”À¬Û ¬Ûø¬ı˛·øÌÓ¬ ̋ √√˚˛ ¤¬ı— Œ¬ı˛±· Â√Î¬ˇ±˚˛º
ëø˙¬Û›˚˛±˜«í Ú±À˜ ¤fl¡ Ò¬ı˛ÀÌ¬ı˛ øÁ¡Ú≈fl¡ fl¡±ÀÍ¬¬ı˛ ŒÚÃfl¡± › ’Ú…±Ú… ·Í¬Ú¬ıd≈¬Àfl¡ ø¬ıÚ©Ü fl¡À¬ı˛º fl‘¡ø¯∏Àé¬ÀS¬ı˛ é¬øÓ¬
fl¡À¬ı˛ ¤˜Ú øfl¡Â≈√ õ∂Ê√±øÓ¬¬ı˛ ˙±˜≈fl¡ ¢∂œÉ˜G¬˘œ˚˛ Œ√À˙ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬Û±›˚˛± ˚±˚˛º

‡±√…¬ı˛”À¬Û ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛ ¤˜Ú ¤fl¡øÈ¬ ˜±Ú≈À¯∏¬ı˛ ëé¬øÓ¬fl¡¬ı˛í ¬ı± ëŒ¬ÛàÈ√√í
Œ˜±˘±¶®± õ∂±Ìœ-Mytilus edulis ˙±˜≈fl¡ - Achatina fulica

˜≈Àq¡± ∆Ó¬ø¬ı˛ fl¡À¬ı˛ ¤˜Ú ¤fl¡øÈ¬ fl¡±ÀÍ¬¬ı˛ Ê˘˚±Ú øÂ√^ fl¡À¬ı˛ ¤˜Ú ¤fl¡øÈ¬
øÁ¡Ú≈fl¡ - Pinctada fucata øÁ¡Ú≈fl¡ - Teredo navalis

¬Û¬ı˛Ê√œ¬ıœ¬ı˛ ˜±Ò…ø˜fl¡ Œ¬Û±¯∏fl¡ ¤˜Ú
¤fl¡øÈ¬ øÁ¡Ú≈fl¡ - Limuaea truncatula
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Œ˜±˘±¶®± ¸•ÛÀfl«¡ ˚±¬ıÓ¬œ˚˛ ø¬ı¯∏À˚˛¬ı˛ ’Ò…˚˛ÌÀfl¡ ì˜…±˘±Àfl¡±˘øÊ√î (Malacology) ¬ı˘± ˝√√˚˛º ø¬ıøˆ¬iß
Œ‡±˘fl¡ õ∂±Ìœ ø¬ıÀ˙¯∏Ó¬– Œ˜±˘±¶®±¬ı˛ Œ‡±˘Àfl¡¬ı˛ ¸—¢∂˝√√, ¸—¬ı˛é¬Ì ¤¬ı— ¤À√¬ı˛ ¸•ÛÀfl«¡ ·À¬ı¯∏Ì±Àfl¡ ∆¬ı:±øÚfl¡
¬Ûø¬ı˛ˆ¬±¯∏±˚˛ fl¡À=±˘øÊ√ Conchology) ¬ıÀ˘º

8.3 Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

¬ıø˝√√¬ı˛±fl‘¡øÓ¬ – 1. Ú¬ı˛˜ Œ√˝√√Àfl¡ øÓ¬ÚøÈ¬ ’—À˙ Œ˚˜Ú ˜d¬fl¡, ˜±—¸˘¬Û√ ¤¬ı— ’±z¬¬ı˛˚ÀLa ø¬ıˆ¬q¡ fl¡¬ı˛± ˚±˚˛º

2. ˜…±KI◊˘ Ú±À˜ Œ¬Û˙œ˜˚˛ ’±¬ı¬ı˛Ì ¡Z±¬ı˛± ’±z¬¬ı˛˚La ’±¬ı‘Ó¬ Ô±Àfl¡º

3. ˜…±KI◊˘ é¬ø¬ı˛Ó¬ Œ‡±˘fl¡ ¡Z±¬ı˛± Œ√˝√√Àfl¡ ¬¸•Û”Ì« ¬ı± ’±—ø˙fl¡ ŒÏ¬Àfl¡ ¬ı˛±À‡º

4. Œ√À˝√√¬ı˛ ’efl¡œ˚˛À√À˙ Œ¬Û˙œ¬ı˝≈√√˘ ¬Û√ ’±ÀÂ√º

5. ’øÒfl¡±—˙ õ∂±Ìœ¬ı˛ ˜d¬fl¡ ’—˙ ¸≈¶Û©Ü › :±ÀÚøf˚˛˚≈q¡º

6. Œ√˝√√ ‡G¬fl¡ ø¬ı˝√√œÚ, ø¡Z¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜ ¤¬ı— ’õ∂øÓ¬¸˜ ˝√√ÀÓ¬ ¬Û±À¬ı˛º

’z«¬·Í¬Ú – 7. Œ√˝√√Ó¬˘ ø¸ø˘˚˛±˚≈q¡ ¤ø¬ÛÎ¬±¬ı˛ø˜¸ ø√À˚˛ ’±¬ı‘Ó¬ ¤¬ı— ¤ÀÓ¬ ’¸—‡… ø˜Î¬◊fl¡±¸¢∂ø&Ô ›
¶ß±˚˛≈ ’±ÀÂ√º

8. ø¸À˘±˜ ¸—øé¬5 ˚± Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˜, Ê√ÚÚ±Àe·¬ı˛ (gonad) ·˝3√√¬ı˛ ¤¬ı— ¬ı‘!¡ ·˝3√√À¬ı˛
¸œ˜±¬ıX Ô±Àfl¡º

9. Œ¬ÛÃø©Üfl¡ Ó¬LaøÈ¬ ¸•Û”Ì«º Œ¬ÛÃø©Üfl¡ ¢∂ø&Ô ¤¬ı— ˚fl‘¡» ’±ÀÂ√º ’øÒfl¡±—˙ õ∂±Ìœ¬ı˛ ¤fl¡øÈ¬
˜≈‡ Î¬◊¬Û±e· ¬ı˛…±Î≈¬˘± ’±ÀÂ√º

10. ˝‘√√»ø¬ÛG¬, Ò˜Úœ, ø˙¬ı˛± › ¸±˝◊√√Ú±¸ ¬ı˛q¡¸—¬ı˝√√Ú Ó¬La ·Í¬Ú fl¡À¬ı˛º

11. Ù≈¬˘fl¡±, Ù≈¬¸Ù≈¬¸ Ôø˘ ¤¬ı— ˜…±KI◊˘-¤¬ı˛ ¸±˝√√±À˚… ù´¸Ú fl¡±Ê√ ˝√√˚˛º

12. ¤fl¡øÈ¬, ¤fl¡ÀÊ√±Î¬ˇ± ¬ı± ≈√ ŒÊ√±Î¬ˇ± ŒÚøÙË¬øÎ¬˚˛± ’z¬–àÔˆ¬±À¬ı Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜ ’Ô¬ı± Œ√À˝√√¬ı˛
¬ı±˝◊√√À¬ı˛ ˜≈q¡ ˝√√˚˛º

13. ¶ß±˚˛≈Ó¬LaøÈ¬ ˚≈¢¨ ·…±—ø˘˚˛± ¤¬ı— fl¡ø˜ø˙›¬ı˛ › fl¡±ÀÚø"√√ˆ¬ Ú±À˜ ¶ß±˚˛≈¸”S øÚÀ˚˛ ·øÍ¬Ó¬º

14. ¤fl¡ø˘e· ’Ô¬ı± Î¬◊ˆ¬ø˘e· ‰¬ø¬ı˛ÀS¬ı˛ ˝√√˚˛º

15. ’øÒfl¡±—˙ Œé¬ÀS Œˆ¬ø˘·±¬ı˛ ˘±ˆ«¬±√˙±¬ı˛ ˜±Ò…À˜ Ê√œ¬ıÚ‰¬√flË¡ ¸•Ûiß ˝√√˚˛º
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8.4 Œ|Ìœø¬ıÚ…±¸ Â√fl¡

Œ˜±˘±¶®±¬ı˛ Œ|Ìœø¬ıÚ…±À¸¬ı˛ ’±À˘±‰¬… Â√fl¡øÈ¬ ¬Û±fl«¡±¬ı˛ › ˝√√…±¸›À˚˛˘ (1972) (Parker and Haswell)

õ∂ÌœÓ¬ Text Book of Zoology, Invertebrates (vol. 1) ¸5˜ ¸—¶®¬ı˛Ì ¬ı˝◊√√ ’Ú≈˚±˚˛œ Œ√›˚˛± ˝√√À˚˛ÀÂ√º

¬Û¬ı« Œ|Ìœ Î¬◊¬ÛÀ|Ìœ
Phylum Class Sub-class

˜ÀÚ±õ≠±Àfl¡±ÀÙ¬±¬ı˛±
(Monoplacophora)

¬Ûø˘õ≠±Àfl¡±ÀÙ¬±¬ı˛±
’…±ø•£¬øÚÎ¬◊¬ı˛± (Polyplacophora)

(Amphineura)

’…±õ≠±Àfl¡±ÀÙ¬±¬ı˛±
(Apalacophora)

¶®…±ÀÙ¬±À¬Û±Î¬± Œõ∂±À¸±¬ıË±øefl¡˚˛±
(Scaphopoda) (Prosobranchia)

Œ˜±˘±¶®± ·…±Àà√∏C±À¬Û±Î¬± ›ø¬ÛÀàÔ±¬ıË±øefl¡˚˛±
(Mollusca) (Gastropoda) (Opisthobranchia)

¬Û±˘±À˜±ÀÚÈ¬±
(Pulmonata)

Œõ∂±ÀÈ¬±¬ıË±øefl¡˚˛±
(Protobranchia)

¬ı±˝◊√√ˆ¬±˘øˆ¬˚˛± Œ¸øõI◊¬ıË±øefl¡˚˛±
(Bivalvia) (Septibranchia)

˘…±À˜ø~¬ıË±øefl¡˚˛±
(Lamellibranchia)

ÚøÈ¬˘˚˛øÎ¬˚˛±
(Nautiloidea)

Œfl¡Ù¬±À˘±Œ¬Û±Î¬±
(Cephalopoda) Œfl¡±ø˘’˚˛øÎ¬˚˛±

(Coleoidea)
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8.5 Î¬◊¬ÛÀ|Ìœ ¬Û˚«z¬ ∆¬ıø˙©Ü… › Î¬◊√±˝√√¬ı˛Ì¸˝√√ Œ|Ìœø¬ıÚ…±¸

8.5.1 Œ|Ìœ ˜ÀÚ±õ≠±Àfl¡±ÀÙ¬±¬ı˛±

1. Œ√˝√√ Œ·±˘±fl¡±¬ı˛, ø¡Z¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜ ¤¬ı— Œ·±˘±fl‘¡øÓ¬ Œ‡±˘Àfl¡ ’±¬ı‘Ó¬º
2. ‰¬…±õI◊±fl‘¡øÓ¬ ˜±—¸˘¬Û√øÈ¬ õ∂˙d¬º
3. ø¸À˘±˜ Î¬◊ißÓ¬ ¤¬ı— ’z¬–àÔ ¬Û“√±‰¬øÈ¬ ‡G¬Àfl¡ Œ√˝√√øÈ¬ ø¬ıˆ¬q¡º
4. ˜…±KI◊˘ ·˝3√√À¬ı˛ ¬Û“√±‰¬ ŒÔÀfl¡ Â√˚˛ ŒÊ√±Î¬ˇ± Ù≈¬˘fl¡± ’±ÀÂ√º
5. ˜≈‡ ·˝3√√À¬ı˛ ¬ı˛…±Î≈¬˘± ’±ÀÂ√º
6. Â√˚˛ÀÊ√±Î¬ˇ± ŒÚøÙË¬øÎ¬˚˛± ’±ÀÂ√º
7. ¶ß±˚˛≈Ó¬ÀLa ¤fl¡ ŒÊ√±Î¬ˇ± Œ¬ÛÎ¬±˘ › Œ¬Ûø˘˚˛±˘ [¬Û±ù´«œ˚˛] ¶ß±˚˛≈¬ı˛7¡¡≈¡, Œ¸ø¬ı˛¬ıË±˘ › ¸±¬ıÀ¸ø¬ı˛¬ıË±˘

fl¡ø˜ø˙›¬ı˛ ’±ÀÂ√º
8. ·ˆ¬œ¬ı˛ ¸˜≈À^¬ı˛ Ó¬˘À√À˙ ¬Û±›˚˛± ˚±˚˛º

Î¬◊√± –  Neopilina galatheae

Venia ewingi

8.5.2 Œ|Ìœ ’…±ø•£¬øÚÎ¬◊¬ı˛±

1. Œ√˝√√ ˘•§±ÀÈ¬, ø¡Z¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜ ¤¬ı— ’±È¬øÈ¬ Œõ≠È¬ ’Ô¬ı± ¤fl¡øÈ¬ Œ‡±˘Àfl¡ ’±¬ı‘Ó¬º
2. ˜±—¸˘ ¬Û√ ¬ıÎ¬ˇ › ‰¬…±õI◊±
3. Œ√˝√√QÀfl¡ fl¡…±˘ø¸˚˛±˜ ‚øÈ¬Ó¬ ø¶Ûøfl¡Î¬◊˘ Ô±Àfl¡
4. Œ¬ÛÃø©Üfl¡ Ú±˘œ ¸±˜±Ú… ¬Û“√…±‰¬±ÀÚ± ¬ı± Œ¸±Ê√± ¤¬ı— ˜≈‡·˝3√√À¬ı˛ ¬ı˛…±Î≈¬˘± ’±ÀÂ√
5. ˜d¬fl¡ ’—À˙ ‰¬é≈¬ ¬ı± fl¡ø¯∏«fl¡± ŒÚ˝◊√√
6. ù´¸Ú ’e· øÈ¬øÚøÎ¬˚˛± ¬ı± Ù≈¬˘fl¡± õ∂‰≈¬¬ı˛ ¸—‡…fl¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛
7. ¶ß±˚˛≈Ó¬ÀLa øÚø«√©Ü Œfl¡±Ú› ·…±—ø˘˚˛± ŒÚ˝◊√√
8. ·ˆ¬œ¬ı˛ ¸˜≈À^ ’Ô¬ı± ¸˜≈^Ó¬œÀ¬ı˛ ¬Û±ÔÀ¬ı˛¬ı˛ ·±À˚˛ ’±¬ıX Ô±Àfl¡º

Î¬◊¬ÛÀ|Ìœ ¬Ûø˘õ≠…±Àfl¡±ÀÙ¬±¬ı˛±

1. Î¬◊¬Û¬ı‘M√√±fl¡±¬ı˛ Œ√˝√√øÈ¬ Î¬◊¬Û¬ı˛-øÚ‰¬ ¬ı¬ı˛±¬ı¬ı˛ ‰¬…±õI◊±
2. ’±È¬øÈ¬ ¬Û¬ı˛¬Û¬ı˛ ¸ø7¡¡¡Ó¬ Œõ≠È¬ ø√À˚˛ Œ√˝√√øÈ¬ Ï¬±fl¡± Ô±Àfl¡
3. øÈ¬øÚøÎ¬˚˛± ¸—‡…±˚˛ 4 ŒÔÀfl¡ 80 ŒÊ√±Î¬ˇ± Œ˚·≈ø˘ ˜…±KI◊˘ › ˜±—¸˘ ¬ÛÀ√¬ı˛ ‡“√±ÀÊ√ ’¬ıøàÔÓ¬º
4. Œ¬ÛÃø©Üfl¡ Ú±˘œ ¬Û“√…±‰¬±ÀÚ±
5. ¤fl¡ ŒÊ√±Î¬ˇ± ŒÚøÙË¬øÎ¬˚˛± ¬ı± ¬ı‘!¡ ’±ÀÂ√º

Î¬◊√± – Chiton tuberculatus

Chaetopleura apiculata
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Î¬◊¬ÛÀ|Ìœ ¬’…±õ≠…±Àfl¡±ÀÙ¬±¬ı˛±

1. Œ√˝√√ fl¡œÀÈ¬¬ı˛ ˜ÀÓ¬± ’±fl‘¡øÓ¬¬ı˛ ¤¬ı— Œ‡±˘fl¡ ŒÚ˝◊√√
2. ¬Û√ ¸—øé¬5 ’Ô¬ı± Ô±Àfl¡ Ú±
3. øÈ¬øÚøÎ¬˚˛± ’¬ı¸±¬ı˛Ìœ øÂ√À^¬ı˛ ‰¬±¬ı˛ø√Àfl¡ ’¬ıøàÔÓ¬º
4. Œ¬ÛÃø©Üfl¡ Ú±˘œ Œ¸±Ê√± ¤¬ı— ¬ı˛…±Î≈¬˘± ˝√}√√±¸õ∂±5 ¬ı± ŒÚ˝◊√√
5. ¤fl¡ ŒÊ√±Î¬ˇ± ŒÚøÙË¬øÎ¬˚˛± ’±ÀÂ√

Î¬◊√± – Neomenia curinata

Chaetoderma nitidulum

8.5.3 Œ|Ìœ ¶®…±ÀÙ¬±À¬Û±Î¬±

1. Œ√˝√√ ø¡Z¬Û±˙«œ˚˛ õ∂øÓ¬¸˜, ˘•§±ÀÈ¬ ˝√√±øÓ¬¬ı˛ √“√±ÀÓ¬¬ı˛ ˜ÀÓ¬± Œ‡±˘Àfl¡ ’±¬ı‘Ó¬º Œ‡±˘Àfl¡¬ı˛ Î¬◊ˆ¬˚˛ õ∂±z¬ ˜≈q¡º
2. ˜±—¸˘ ¬Û√ ŒÂ√±È¬, øSÀfl¡±Ì±fl‘¡øÓ¬ ¤¬ı— ·Ó«¬ ‡ÚÀÚ¬ı˛ Î¬◊¬ÛÀ˚±·œº
3. Œ¬ÛÃø©Üfl¡Ú±˘œ¬ı˛ ’La ’—˙øÈ¬ ¬Û“√…±‰¬±ÀÚ± ¤¬ı— ¤fl¡øÈ¬ ¬ı˛…±Î≈¬˘± ’±ÀÂ√º
4. ˜d¬fl¡ ’—˙øÈ¬ÀÓ¬ ’¸—‡… fl¡ø¯∏«fl¡± ’±ÀÂ√ [fl¡…±õI◊±fl≈¡˘±]º
5. øÈ¬øÚøÎ¬˚˛± ¤¬ı— ˝‘√√»ø¬ÛG¬ ŒÚ˝◊√√º
6. ¶ß±˚˛≈Ó¬La ’Ó¬…z¬ ¸¬ı˛˘ õ∂fl‘¡øÓ¬¬ı˛º ¤fl¡ÀÊ√±Î¬ˇ± ¬ı±!¡±˘ › Œ¸ø¬ı˛¬ıË±˘ ·…±—ø˘˚˛± ¤¬ı— ¤À√¬ı˛ ¸—À˚±·fl¡±¬ı˛œ

fl¡ø˜ø˙›¬ı˛ fl¡±ÀÚø"√√ˆ¬ ’±ÀÂ√º
Î¬◊√± – Dentalium pretiosum

Siphonodentalium lobatum

8.5.4 Œ|Ìœ ·…±Àà√∏C±À¬Û±Î¬±

1. Œ√˝√√ ¸±˜…Ó¬±˝√√œÚ, ¸±Ò±¬ı˛ÌÓ¬ ¤fl¡øÈ¬ ¬Û“√…±‰¬±ÀÚ± Œ‡±˘fl¡ ’±ÀÂ√
2. ˜±—¸˘ ¬Û√ ‰¬›Î¬ˇ±, ‰¬…±õI◊± ¤¬ı— ø¬ıøˆ¬iß fl¡±ÀÊ√¬ı˛ Î¬◊¬ÛÀ˚±·œ
3. ˜d¬fl¡ Î¬◊ißÓ¬ ¤¬ı— fl¡ø¯∏«fl¡± › Œ‰¬±‡ ’±ÀÂ√
4. ˜≈‡·˝3√√À¬ı˛ Œ¬Û˙œ˜˚˛ ›ÀÎ¬±ÀKI◊±ÀÙ¬±¬ı˛ ¤¬ı— Î¬◊ißÓ¬ ¬ı˛…±Î≈¬˘± ’±ÀÂ√
5. ù´¸Ú ’e· øÈ¬øÚøÎ¬˚˛±, ˜…±KI◊˘õ∂±‰¬œ¬ı˛ ¤¬ı— ëÙ≈¬¸Ù≈¬¸í ˝√√ÀÓ¬ ¬Û±À¬ı˛
6. ¶ß±˚˛≈Ó¬La ’À¬Ûé¬±fl‘¡Ó¬ Ê√øÈ¬˘ õ∂fl‘¡øÓ¬¬ı˛ ¤¬ı— ¤ÀÓ¬ Œ¸ø¬ı˛¬ıË±˘, ¬ı±!¡±˘, Œ¬ÛÎ¬±˘, ¬Û…±¬ı˛±˝◊√√È¬±˘, õ≠≈¬ı˛±˘

øˆ¬À¸¬ı˛±˘ ˝◊√√Ó¬…±ø√ ·…±—ø˘˚˛±, fl¡…±ÀÚø"√√ˆ¬ › fl¡ø˜ø˙›¬ı˛ Ô±Àfl¡º
7. ŒÚøÙË¬øÎ¬˚˛± ¤fl¡ÀÊ√±Î¬ˇ± ’Ô¬ı± ¤fl¡øÈ¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛
8. ¸±˜≈ø^fl¡, ¶§±≈√ Ê√˘¬ı±¸œ, àÔ˘¬ı±¸œ ¤¬ı— ¬Û¬ı˛Ê√œ¬ıœ ¶§ˆ¬±À¬ı¬ı˛ ˝√√˚˛º

Î¬◊¬ÛÀ|Ìœ Œõ∂±À¸±¬ıË±øefl¡˚˛±

1. È¬¬ı˛¸Ú ‚È¬Ú±¬ı˛ Ê√Ú… ’±z¬¬ı˛ø¬ÛG¬ ¬Û“√…±‰¬±ÀÚ± Ô±Àfl¡ ¤¬ı— ¶ß±˚˛≈Ó¬LaøÈ¬ ‘8’ ’±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛º
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2. ˜…±KI◊˘ ·˝3√√¬ı˛ ’±z¬¬ı˛ø¬ÛÀG¬¬ı˛ ¸•ú≈‡ ’—À˙ ˜≈q¡ ˝√√˚˛º
3. ¬Û“√…±‰¬±ÀÚ± Œ‡±˘Àfl¡ ¸±Ò±¬ı˛ÌÓ¬ ¤fl¡øÈ¬ ’¬Û±¬ı˛fl≈¡˘±˜ ¬ı± Ï¬±fl¡Ú± ’±ÀÂ√º
4. ˝‘√√»ø¬ÛÀG¬¬ı˛ ¸±˜ÀÚ øÈ¬øÚøÎ¬˚˛± ’¬ıøàÔÓ¬º

Î¬◊√± – Pila globosa

Littorina litorea

Î¬◊¬ÛÀ|Ìœ ¬’ø¬ÛÀàÔ±¬ıË±øefl¡˚˛±

1. øÎ¬-È¬¬ı˛¸Ú ‚È¬Ú±¬ı˛ Ê√Ú… ’±z¬¬ı˛ø¬ÛÀG¬¬ı˛ ¬Û“√…±‰¬±ÀÚ± ’—˙ øfl¡Â≈√È¬± ‡≈À˘ Œ˚ÀÓ¬ ¬Û±À¬ı˛º
2. ˜…±KI◊˘ ·˝3√√¬ı˛ ’±z¬¬ı˛ø¬ÛÀG¬¬ı˛ ø¬ÛÂ√Ú ’—À˙ ˜≈q¡ ˝√√˚˛º
3. Œ‡±˘fl¡ ¬˘≈5õ∂±˚˛ ’Ô¬ı± Ô±Àfl¡ Ú±º
4. ˝‘√√»ø¬ÛÀG¬¬ı˛ ø¬ÛÂ√ÀÚ øÈ¬øÚøÎ¬˚˛± ’¬ıøàÔÓ¬º

Î¬◊√± – Aplysia protea

Doris repanda

Î¬◊¬ÛÀ|Ìœ ¬Û±˘À˜±ÀÚÈ¬±

1. È¬¬ı˛¸Ú ‚È¬Ú±¬ı˛ Ê√Ú… ’±z¬¬ı˛ø¬ÛG¬ ¬Û“√…±‰¬±ÀÚ± ¤¬ı— ¶ß±˚˛≈Ó¬ÀLa ø¬ıøˆ¬iß ·…±—ø˘˚˛± fl¡±Â√±fl¡±øÂ√ ’¬ıøàÔÓ¬º
fl¡±ÀÚø"√√ˆ¬ › fl¡ø˜ø˙›¬ı˛·≈ø˘› ¸—øé¬5 ˝√√À˚˛ ¸±¬ı˛fl¡±¸ ˝◊√√À¸±ÀÙ¬øÊ√˚˛±˘ ·…±—ø˘›øÚfl¡ fl¡˜Àõ≠'√
·Í¬Ú fl¡À¬ı˛º

2. ˜…±KI◊˘ ·˝3√√¬ı˛ Ù≈¬˘fl¡± õ∂Àfl¡±Àá¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ ¸•ú≈‡ ’—À˙ ¤fl¡øÈ¬ é≈¬^ øÂ√^ ø√À˚˛ ˜≈q¡ ˝√√˚˛º
3. Œ‡±˘fl¡ ¬Ô±Àfl¡ ’Ô¬ı± øfl¡Â≈√ õ∂±Ìœ Œ‡±˘fl¡˝√√œÚ ˝√√˚˛º
4. øÈ¬øÚøÎ¬˚˛±À˜¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ëÙ≈¬¸Ù≈¬¸œ˚˛ Ôø˘í õ∂Ò±Ú ù´¸Ú ’e·º

Î¬◊√± – Achatina fulica

Limax maximus

8.5.5 Œ|Ìœ ¬ı±˝◊√√ˆ¬±˘øˆ¬˚˛±

1. Œ√˝√√ ø¡Z¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜ ¤¬ı— ¬Û±˙±¬Û±ø˙ ‰¬…±õI◊± ≈√øÈ¬ fl¡¬Û±øÈ¬fl¡±¬ı˛”¬Ûœ Œ‡±˘Àfl¡ ’±¬ı‘Ó¬º
2. øÊ√˝3√√±fl‘¡øÓ¬ ˜±—¸˘¬Û√ õ∂Ò±ÚÓ¬ ˜±øÈ¬ › ¬ı±ø˘ÀÓ¬ ‡ÚÚ fl¡±ÀÊ√ ¸±˝√√±˚… fl¡À¬ı˛º
3. Œ¬ÛÃø©Üfl¡ Ú±˘œøÈ¬ ¬Û“√…±‰¬±ÀÚ± › ˜≈‡·˝3√√À¬ı˛¬ı˛ ¬ı˛…±Î≈¬˘± ŒÚ˝◊√√º
4. ˜d¬fl¡ ’—˙ ¸≈¶Û©Ü Ú˚˛ ¤¬ı— fl¡ø¯∏«fl¡± Ô±Àfl¡ Ú±º
5. ¤fl¡ÀÊ√±Î¬ˇ± øÈ¬øÚøÎ¬˚˛± ’±ÀÂ√º
6. ¶ß±˚˛≈Ó¬ÀLa ‰¬±¬ı˛ÀÊ√±Î¬ˇ± Œ¸ø¬ı˛¬ıË±˘, õ≠≈¬ı˛±˘, Œ¬ÛÎ¬±˘ ¤¬ı— øˆ¬À¸¬ı˛±˘ ·…±—ø˘˚˛± ’±ÀÂ√º ¤Â√±Î¬ˇ± ¤À√¬ı˛

¸—À˚±·fl¡±¬ı˛œ fl¡ø˜ø˙›¬ı˛ › fl¡±ÀÚø"√√ˆ¬ ’±ÀÂ√º
7. ¤fl¡ÀÊ√±Î¬ˇ± ŒÚøÙË¬øÎ¬˚˛± ¬ı± ¬ı‘À!¡¬ı˛ ¤fl¡õ∂±Àz¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜ ¤¬ı— ’Ú… õ∂±z¬ ¬ı±˝◊√√À¬ı˛ ˜≈q¡ ˝√√˚˛º
8. ¸±˜≈ø^fl¡, ¶§±≈√ Ê√˘¬ı±¸œ ˝√√˚˛º Ê√œ¬ıÚ‰¬À√flË¡ Œ√√√∏C±Àfl¡±ÀÙ¬±¬ı˛ ˘±ˆ«¬± Œ√‡± ˚±˚˛º
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Î¬◊¬ÛÀ|Ìœ ¬Œõ∂±ÀÈ¬±¬ıË±øefl¡˚˛±

1. Ù≈¬˘fl¡± ˜Ò… ’é¬ ŒÔÀfl¡ Î¬◊»¬Ûiß ≈√ ¸±ø¬ı˛ ‰¬…±õI◊±fl‘¡øÓ¬ ˘…±À˜˘± ¡Z±¬ı˛± ·øÍ¬Ó¬º
2. ˜±—¸˘ ¬Û√øÈ¬ ≈√ ¬Û±À˙ ‰¬±¬Û± Ô±Àfl¡ Ú± ¬ı¬ı˛— ’efl¡œ˚˛ Ó¬˘øÈ¬ ‰¬…±õI◊±fl‘¡øÓ¬ ˝√√˚˛º
3. ≈√øÈ¬ ’…±Î¬±"√√¬ı˛ Œ¬Û˙œ ’±ÀÂ√º

Î¬◊√± – Nucula proxima

Solemya velum

Î¬◊¬ÛÀ|Ìœ ¬˘…±À˜ø~¬ıË±øefl¡˚˛±

1. Ù≈¬˘fl¡± ˜Ò… ’Àé¬¬ı˛ ≈√-¬Û±À˙ ≈√-¸±ø¬ı˛ ‘N’ ’±fl‘¡øÓ¬¬ı˛ ˘…±À˜˘± ¡Z±¬ı˛± ·øÍ¬Ó¬º ¤¬ı˛ Ù¬À˘ Ù≈¬˘fl¡±Àfl¡
‘W’ ’±fl‘¡øÓ¬¬ı˛ ˜ÀÚ ˝√√˚˛º

2. ˜±—¸˘ ¬Û√ Ó≈¬˘Ú±˜”˘fl¡ˆ¬±À¬ı fl¡˜ Î¬◊ißÓ¬ ¤¬ı— ¬ı±˝◊√√¸±¸ ¸”S é¬¬ı˛ÀÌ ¸é¬˜º
3. ≈√øÈ¬ ’…±Î¬±"√√¬ı˛ Œ¬Û˙œ ¸˜’±fl‘¡øÓ¬¬ı˛, ø¬ı¯∏˜ ’±fl‘¡øÓ¬¬ı˛ ’Ô¬ı± ¤fl¡øÈ¬ ¸•Û”Ì« ˘≈5 ˝√√ÀÓ¬ ¬Û±À¬ı˛º

Î¬◊√± – Perna viridis

Ostrea edulis

Î¬◊¬ÛÀ|Ìœ ¬Œ¸øõI◊¬ıË±øefl¡˚˛±

1. Ù≈¬˘fl¡± Œ¬Û˙œ˚˛ Œ¸õI◊±˜¬ı˛”À¬Û Ô±Àfl¡ ˚±¬ı˛ Ù¬À˘ ˜…±KI◊˘ ·˝3√√¬ı˛ ≈√øÈ¬ õ∂Àfl¡±Àá¬ ø¬ıˆ¬q¡ ˝√√˚˛º
2. ˜±—¸˘ ˘•§± ¤¬ı— ¬ı±˝◊√√¸±¸ ¢∂ø&Ô ŒÚ˝◊√√º
3. ’…±Î¬±"√√¬ı˛ Œ¬Û˙œ ¸˜ ’±fl‘¡øÓ¬¬ı˛ ˝√√˚˛º

Î¬◊√± – Cuspidaria pellucida

Poromya sp.

8.5.6 Œ|Ìœ ¬Œfl¡Ù¬±À˘±À¬Û±Î¬±

1. Œ√˝√√ ø¡Z¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜º ¬ı˝≈√√ õ∂Àfl¡±á¬˚≈q¡ ¬ıø˝√√–À‡±˘fl¡ ’±ÀÂ√ ’Ô¬ı± ’z¬–À‡±˘fl¡ ’±ÀÂ√ ¤¬ı— ’ÀÚfl
õ∂±Ìœ¬ı˛ Œ‡±˘fl¡ Ô±Àfl¡ Ú±º

2. ˜±—¸˘¬ÛÀ√¬ı˛ øfl¡Â≈√ ’—˙ ŒÔÀfl¡ ’“√±fl¡ÀÎ¬ˇ Ò¬ı˛±¬ı˛ Î¬◊¬ÛÀ˚±·œ fl¡ø¯∏«fl¡± Î¬◊»¬Ûiß ̋ √√˚˛ ¤¬ı— ¬ı±øfl¡ ’—˙ Œ¬Û˙œ˚˛
¸±˝◊√√Ù¬Ú ·Í¬Ú fl¡À¬ı˛º

3. Œ¬ÛÃø©Üfl¡ Ú±˘œ U-’±fl‘¡øÓ¬¬ı˛ ¤¬ı— ˜≈‡·˝3√√À¬ı˛ ¬ı˛…±Î≈¬˘± ’±ÀÂ√º
4. ˜d¬fl¡ ’—˙ ’Ó¬…z¬ ¸≈·øÍ¬Ó¬ ¤¬ı— ¬ıÎ¬ˇ Ê√øÈ¬˘ Œ‰¬±‡ ’±ÀÂ√º fl¡ø¯∏«fl¡±·≈ø˘ ˜d¬fl¡ ’—˙Àfl¡ ø‚À¬ı˛¬ ¬ı˛±À‡º
5. ¤fl¡ ’Ô¬ı± ≈√ ŒÊ√±Î¬ˇ± øÈ¬øÚøÎ¬˚˛± ¬ı± Ù≈¬˘fl¡± ’±ÀÂ√º
6. ¶ß±˚˛≈Ó¬La Î¬◊ißÓ¬ Ò¬ı˛ÀÌ¬ı˛º ¢∂±¸Ú±˘œÀfl¡ ø‚À¬ı˛ ø¬ıøˆ¬iß ·…±—ø˘˚˛± ˜ød¬©® ·Í¬Ú fl¡À¬ı˛º
7. ¸—¬ı˝√√Ú Ó¬La ¬ıX õ∂fl‘¡øÓ¬¬ı˛º
8. ¸˜≈À^¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ’Ô¬ı± ·ˆ¬œ¬ı˛ ¸˜≈À^ fl¡ø¯∏«fl¡± ¡Z±¬ı˛± ’Ô¬ı± ¸±˝◊√√Ù¬˘ ¡Z±¬ı˛± ¸“√±Ó¬±¬ı˛ fl¡±ÀÈ¬º
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Î¬◊¬ÛÀ|Ìœ ¬ÚøÈ¬˘˚˛øÎ¬˚˛±

1. Œ‡±˘fl¡ õ∂Àfl¡±á¬˚≈q¡ ¸ø&ÒÀ¬ı˛‡±˚≈q¡ ¤¬ı— ¤fl¡˝◊√√ Ó¬À˘ ¬Û“√…±‰¬±ÀÚ± ˝√√˚˛º
2. ’¸—‡… Œ‰¬±¯∏fl¡˝√√œÚ fl¡ø¯∏«fl¡± ’±ÀÂ√º
3. Œ‰¬±‡ ¸¬ı˛˘ õ∂fl‘¡øÓ¬¬ı˛ ’Ô«±» fl¡øÌ«˚˛±› Œ˘k ø¬ı˝√√œÚº
4. ≈√í ŒÊ√±Î¬ˇ± Ù≈¬˘fl¡± › ŒÚøÙË¬øÎ¬˚˛± ’±ÀÂ√º

Î¬◊√± – Nautilus pompilius

N. scrobiculatus

Î¬◊¬ÛÀ|Ìœ Œfl¡±ø˘’˚˛øÎ¬˚˛±

1. Œ‡±˘fl¡ ŒÚ˝◊√√ ’Ô¬ı± ˝√}√√±¸õ∂±5 ¤¬ı— ’z¬–àÔ õ∂fl¡±À¬ı˛¬ı˛º
2. fl¡ø¯∏«fl¡± ¸—‡…±˚˛ √˙øÈ¬ ¤¬ı— Œ‰¬±¯∏fl¡ ˚≈q¡º
3. Œ‰¬±‡ Ê√øÈ¬˘ õ∂fl‘¡øÓ¬¬ı˛ ’Ô«±» fl¡øÌ«˚˛± › Œ˘k˚≈q¡º
4. ¤fl¡ÀÊ√±Î¬ˇ± Ù≈¬˘fl¡± › ŒÚøÙË¬øÎ¬˚˛± ’±ÀÂ√º
5. ˝◊√√efl¡ Ôø˘ › Ú±˘œ ’±ÀÂ√º

Î¬◊√± – Sepia officinalis

Loligo pealii

Octopus bairadi

8.6 ¬Û±˝◊√√˘±¬ı˛ fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

¬ı¯∏«±fl¡±À˘ Ê√˘Ê√ Î¬◊øæ√√ ¬Ûø¬ı˛¬Û”Ì« ¬Û≈fl≈¡¬ı˛, ŒÎ¬±¬ı±, Ò±ÚÀé¬Ó¬ ¤¬ı— Ú√œ¬ı˛ Ò±À¬ı˛ Ê√˘±Ê√ø˜ÀÓ¬ ¤fl¡È≈¬ ˘é¬
fl¡¬ı˛À˘˝◊√√ ’±¬ÛøÚ Pila globosa ¬ı± ’±À¬Û˘ ˙±˜≈fl¡ õ∂±ÌœøÈ¬Àfl¡ Œ√‡ÀÓ¬ ¬Û±À¬ı˛Úº õ∂±ÌœøÈ¬ ˜±—¸˘ ¬ÛÀ√¬ı˛
¸±˝√√±À˚… Òœ¬ı˛ ·øÓ¬ÀÓ¬ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º ’±¬ÛøÚ ˚ø√ ¤fl¡È¬± fl¡±øÍ¬¬ı˛ ¸±˝√√±À˚… ˙±˜≈fl¡øÈ¬Àfl¡ ¶Û˙« fl¡À¬ı˛Ú Ó¬À¬ı
Œ√‡ÀÓ¬ ¬Û±À¬ıÚ Œ˚ õ∂±ÌœøÈ¬ Ú¬ı˛˜ Œ√˝√√øÈ¬Àfl¡ Œ‡±˘Àfl¡¬ı˛ øˆ¬Ó¬À¬ı˛ õ∂À¬ı˙ fl¡¬ı˛±˚˛ ¤¬ı— ’¬Û±¬ı˛fl≈¡˘±˜ ¬ı± Ï¬±fl¡øÚ
ø√À˚˛ Œ‡±˘Àfl¡¬ı˛ øÂ√^øÈ¬Àfl¡ ’±È¬Àfl¡ ¬ı˛±À‡º øfl¡Â≈√é¬Ì ¬Û¬ı˛ ’±¬ı±¬ı˛ Œ√˝√√øÈ¬Àfl¡ ¬ı±˝◊√√À¬ı˛ øÚÀ˚˛ ’±À¸ ¤¬ı— ˜±—¸˘
¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± ˙≈¬ı˛≈ fl¡À¬ı˛º

8.6.1 õ∂±ÌœÊ√·ÀÓ¬ ¬Û±˝◊√√˘±¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – Œ˜±˘±¶®±
Œ|Ìœ – ·…±Àà√∏C±À¬Û±Î¬±
Î¬◊¬ÛÀ|Ìœ – Œõ∂±À¸±¬ıË±øefl¡˚˛±
ø¬ı:±Ú¸•úÓ¬ Ú±˜ – ¬Û±˝◊√√˘± Œ¢≠±À¬ı±¸± (Pila Globosa)
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8.6.2 ¬Û±˝◊√√˘±¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…

¬Û±˝◊√√˘±¬ı˛ Œ‡±˘Àfl¡¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙À©Ü…¬ı˛ ¸Àe· ¬Ûø¬ı˛ø‰¬øÓ¬¬ı˛ Ê√Ú… ’±¬ÛøÚ ¬Ûø¬ı˛À¬ı˙ ŒÔÀfl¡ ¤fl¡È¬± Ù¬“√±¬Û±
Œ‡±˘fl¡ ¸—¢∂˝√√ fl¡¬ı˛≈Ú ˚±¬ı˛ ˜ÀÒ… Ê√œø¬ıÓ¬ õ∂±ÌœøÈ¬ ŒÚ˝◊√√º ˘é¬… fl¡¬ı˛≈Ú Œ˚ ¬Û±˝◊√√˘±¬ı˛ Œ‡±˘fl¡øÈ¬¬ı˛ ¬ı˛„√√ ˝√√˘ fl¡±˘À‰¬
¬ı±√±˜œº Œ‡±˘Àfl¡¬ı˛ ‰¬›Î¬ˇ± õ∂±z¬øÈ¬ ˘é¬… fl¡¬ı˛≈Ú Œ˚ ¤øÈ¬ Î¬◊ij≈q¡º Œ‡±˘Àfl¡¬ı˛ fl≈¡G¬˘œøÈ¬ ˆ¬±À˘± fl¡À¬ı˛ Œ√‡≈Ú Œ˚
¤øÈ¬ √øé¬Ì±¬ıÓ«¬ fl≈¡G¬˘œ ¬ı˛‰¬Ú± fl¡À¬ı˛ÀÂ√º Œ‡±˘Àfl¡¬ı˛ ˙œ¯∏« ’±¬ıÓ«¬øÈ¬Àfl¡ ‰≈¬Î¬ˇ± ¬ıÀ˘º Œ˙¯∏ ’±¬ıÓ«¬øÈ¬ ¸¬ıÀ‰¬À˚˛ ‰¬›Î¬ˇ±
¤¬ı— Œ√À˝√√¬ı˛ ’øÒfl¡±—˙Àfl¡ Ò±¬ı˛Ì fl¡À¬ı˛º ’Ú…±Ú… ’±¬ıÓ«¬·≈ø˘ ¶Û±˚˛±¬ı˛ ¬ı˛‰¬Ú± fl¡À¬ı˛º ˘é¬ fl¡¬ı˛≈Ú Œ˚ ’±¬ıÓ«¬·≈ø˘
’z¬¬ı«M«√√œÀ¬ı˛‡± ¬ı± ŒÊ√±Î¬ˇ±¸ø&Ò ø√À˚˛ ¬Û±Ô«fl¡… fl¡¬ı˛± Ô±Àfl¡º Œ‡±˘Àfl¡¬ı˛ ·±À˚˛ ¸˜±z¬¬ı˛±˘ˆ¬±À¬ı ¸ø7¡¡¡Ó¬ ¬ı‘øX Œ¬ı˛‡±
’±ÀÂ√º ¤À√¬ı˛ ˜ÀÒ… fl¡À˚˛fl¡øÈ¬ Œ¬ı˛‡± ‡“√±Ê√¬ı˛”À¬Û Œ√‡± ˚±˚˛ ˚±Àfl¡ Œˆ¬ø¬ı˛'√ ¬ıÀ˘º õ∂±ÌœøÈ¬¬ı˛ Œ‡±˘Àfl¡¬ı˛ fl≈¡G¬˘œøÈ¬
¤fl¡øÈ¬ Œfl¡fœ˚˛ Î¬◊~•§ ’é¬ fl¡˘≈À˜˘±Àfl¡ Œfl¡f fl¡À¬ı˛ ¸‘ø©Ü ˝√√À˚˛ÀÂ√º Œ‡±˘Àfl¡¬ı˛ Œ˙¯∏ › ¸¬ıÀ‰¬À˚˛ ¬ıÎ¬ˇ ’±¬ıÓ«¬øÈ¬¬ı˛
øÂ√^øÈ¬ ’¬Û±¬ı˛fl≈¡˘±˜ Ú±À˜ ¤fl¡øÈ¬ Ï¬±fl¡øÚ ¡Z±¬ı˛± ¸≈¬ı˛øé¬Ó¬ Ô±Àfl¡º ¤¬ı±À¬ı˛ Œ√‡± ˚±fl¡ ’¬Û±¬ı˛fl≈¡˘±À˜ øfl¡ øfl¡
∆¬ıø˙©Ü…¬Û”Ì« ’—˙ ’±ÀÂ√º ’¬Û±¬ı˛fl≈¡˘±À˜¬ı˛ ’z¬·«±ÀS¬ı˛ ˜Ò…ˆ¬±À· ¤fl¡øÈ¬ ¶Û©Ü øÎ¬•§±fl‘¡øÓ¬¬ı˛ ’—˙ ’±ÀÂ√ ˚±Àfl¡
¬ı¸ƒ ¬ıÀ˘º ¤‡±ÀÚ ’¬Û±¬ı˛fl≈¡˘±À˜¬ı˛ Œ¬Û˙œ ˚≈q¡ Ô±Àfl¡º ’¬Û±¬ı˛fl≈¡˘±À˜ ¬ıø˝√√ˆ«¬±À·¬ı˛ Œfl¡føÈ¬Àfl¡ ¬ı˘± ˝√√˚˛
øÚÎ¬◊øflv¡˚˛±¸ ¤¬ı— ¤Àfl¡ ø‚À¬ı˛ ’±ÀÂ√ Œ¬ı˙ fl¡À˚˛fl¡øÈ¬ ¤fl¡Àfl¡øffl¡ ¬ı‘øX Œ¬ı˛‡±º

¬Û±˝◊√√˘±¬ı˛ Œ‡±˘fl¡øÈ¬Àfl¡ ˚ø√ ’±¬ÛøÚ Œˆ¬À„√√ ’¬Û¸±¬ı˛Ì fl¡À¬ı˛Ú Ó¬À¬ı Œ√‡ÀÓ¬ ¬Û±À¬ıÚ Œ˚ Œ√˝√√øÈ¬ øÓ¬ÚøÈ¬ ’—À˙
ø¬ıˆ¬q¡ Œ˚˜Úñ˜d¬fl¡, ¬Û√ ¤¬ı— ’±z¬¬ı˛ø¬ÛG¬º ˜d¬fl¡øÈ¬ÀÓ¬ ’±ÀÂ√ ≈√íŒÊ√±Î¬ˇ± fl¡ø¯∏«fl¡±º ¶Û˙« fl¡¬ı˛À˘˝◊√√
fl¡ø¯∏«fl¡±·≈ø˘Àfl õ∂±ÌœøÈ¬ ·≈øÈ¬À˚˛ ŒÚ˚˛º fl¡ø¯∏«fl¡±·≈ø˘¬ı˛ ø¬ÛÂ√ÀÚ ¤fl¡ÀÊ√±Î¬ˇ± ¸¬ı‘z¬fl¡ Œ‰¬±‡ ’±ÀÂ√º ˜±Ô±¬ı˛ ≈√í¬Û±À˙
≈√øÈ¬ ˜±—¸˘ Î¬◊¬Û¬ı‘øX¬ı˛”À¬Û Ú≈fl¡±˘ ‡G¬ ¬ı± ø¸Î¬◊ÀÎ¬±¤ø¬ÛÀ¬Û±øÎ¬˚˛± Œ√‡± ˚±˚˛º Î¬◊¬Û¬ı‘øXøÈ¬ õ∂À˚˛±Ê√ÀÚ ù´¸ÀÚ
¸±˝√√±˚… fl¡¬ı˛±¬ı˛ Ê√Ú… ¸±˝◊√√Ù¬Ú ·Í¬Ú fl¡À¬ı˛º Ê√œø¬ıÓ õ∂±ÌœøÈ¬ÀÓ¬ ˚ø√ Œfl¡±Ú fl¡“√±À‰¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ˝√√“√±È¬ÀÓ¬ ˘é¬ fl¡À¬ı˛Ú
Ó¬À¬ı Œ√‡À¬ıÚ Œ˚ ˜±—¸˘ ¬Û√øÈ¬ øSÀfl¡±Ì±fl‘¡øÓ¬ ˝√√˚˛º ’±z¬¬ı˛ø¬ÛG¬øÈ¬ÀÓ¬ õ∂±ÌœøÈ¬¬ı˛ ˚±¬ıÓ¬œ˚˛ Œ√˝√√˚La ’±ÀÂ√º ˘é¬…
fl¡¬ı˛≈Ú Œ˚ ¬Û±˝◊√√˘±¬ı˛ ˚±¬ıÓ¬œ˚˛ ’±z¬¬ı˛˚La ˜…±KI◊˘ ¬ı± Œ¬Ûø˘˚˛±˜ Ú±À˜ ¬Û±Ó¬˘± ’±¬ı¬ı˛ÀÌ Ï¬±fl¡± Ô±Àfl¡º ¬Û±˝◊√√˘±¬ı˛
˜…±KI◊˘ ·˝3√√À¬ı˛¬ı˛ Î¬±Úø√Àfl¡ Ù≈¬˘fl¡± ’¬ıàÔ±Ú fl¡À¬ı˛ ¤¬ı— ¬ı“√±ø√Àfl¡ ¬ı˛À˚˛ÀÂ√ ëÙ≈¬¸Ù≈¬¸íº ¤˝◊√√ ’e··≈ø˘¬ı˛ ¸•ÛÀfl«¡
’±¬ÛÚ±¬ı˛± ’±¬ı˛› ¬Ûø¬ı˛ø‰¬Ó¬ ˝√√À¬ıÚ ù´±¸Ó¬La ¸•ÛÀfl«¡ ’±À˘±‰¬Ú± fl¡±À˘º ¬Û±˝◊√√˘±¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… ¸•ÛÀfl«¡
’±À˘±‰¬Ú± Œ˙¯∏ fl¡¬ı˛±¬ı˛ ’±À· ’±¬ÛøÚ ’¬ı˙…˝◊√√ ˜ÀÚ ¬ı˛±‡À¬ıÚ Œ˚ ¬Û±˝◊√√˘±¬ı˛ ’±z¬¬ı˛˚La·≈À˘± ¬ı˛q¡ ¬Û”Ì« ·˝3√√¬ı˛ ¡Z±¬ı˛±
’±¬ı‘Ó¬º ¬ı˛q¡ ¬Û”Ì« ¤˝◊√√ ·˝3√√¬ı˛Àfl¡ ¬ı˘± ˝√√˚˛ ø˝√√À˜±ø¸˘º

8.6.3 ¬Û±˝◊√√˘±¬ı˛ ¬Û≈ø©Ü ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

¬Û±˝◊√√˘± Î¬◊øæ√√Àˆ¬±Ê√œ õ∂±Ìœº õ∂±ÌœøÈ¬ ø¬ıøˆ¬iß Ê√˘Ê√ Î¬◊øæ√√ ‡±√…¬ı˛”À¬Û ¢∂˝√√Ì fl¡À¬ı˛º ’±¬ÛÚ±¬ı˛± ˝◊√√øÓ¬˜ÀÒ…
ŒÊ√ÀÚÀÂ√Ú Œ˚ ¬Û≈ø©Ü ¸•Ûøfl«¡Ó¬ ˚±¬ıÓ¬œ˚˛ ’e··≈ø˘ ¤fl¡ÀS ¤fl¡øÈ¬ Ó¬La ¬ı˛‰¬Ú± fl¡À¬ı˛ ˚±Àfl¡ Œ¬ÛÃø©Üfl¡ Ó¬La ¬ıÀ˘º
Œ¬ÛÃø©Üfl¡Ó¬LaøÈ¬ Œ¬ÛÃø©Üfl¡ Ú±˘œ ¤¬ı— ¸—øù≠©Ü ø¬ıøˆ¬iß ¢∂ø&Ô øÚÀ˚˛ ·øÍ¬Ó¬ ˝√√˚˛º ¬Û±˝◊√√˘±¬ı˛ Œ¬ÛÃø©Üfl¡Ú±˘œøÈ¬ÀÓ¬ ’±ÀÂ√
˜≈‡øÂ√^, ˜≈‡ø¬ÛG¬, ¢∂±¸Ú±˘œ, ¬Û±fl¡àÔ˘œ, ’La, ˜˘±˙˚˛ › ¬Û±˚˛≈øÂ√^º Œ¬ÛÃø©Üfl¡ ¬ı± ¬Û±‰¬Ú¢∂ø&Ô ¬ı˛”À¬Û õ∂±ÌœøÈ¬¬ı˛
’±ÀÂ√ ¤fl¡ÀÊ√±Î¬ˇ± ˘±˘±¢∂ø&Ô ˚fl‘¡»¬ı˛”¬Ûœ ¢∂ø&Ôº øÚÀ‰¬¬ı˛ Ó¬±ø˘fl¡±˚˛ ø¬ıøˆ¬iß ’e··≈ø˘¬ı˛ ∆¬ıø˙©Ü… › Ó¬±À√¬ı˛ fl¡±Ê√
Î¬◊À~‡ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º
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’e· ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü… fl¡±Ê√

≈̃‡øÂ√̂ ˜≈‡ø¬ÛÀG¬¬ı˛ ¸±˜ÀÚ ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ øÂ√^ ‡±√…¢∂˝√√Ì fl¡À¬ı˛º
≈̃‡ø¬ÛG¬ ’Ó¬…z¬ ∆¬ıø˙©Ü…¬Û”Ì« øÙ¬ÀÓ¬¬ı˛ ˜Ó¬ ¬ı˛…±Î≈¬˘± ’Ì≈õ∂àÔ √“√±Ó¬·≈ø˘ ‡±√…¬ıd≈¬ Œ‰¬“√ÀÂ√ øÚÀÓ¬

’±ÀÂ√, ¬ı˛…±Î≈¬˘±¬ı˛ ’Ì≈õ∂àÔ √“√±Ó¬ ’±ÀÂ√º ¸±˝√√±˚… fl¡À¬ı˛º
¢∂±¸Ú±˘œ ‡±√…Àfl¡ ¬Û±fl¡àÔ˘œÀÓ¬ ¬Ûø¬ı˛‰¬±ø˘Ó¬ fl¡À¬ı˛º
¬Û±fl¡àÔ˘œ fl¡±øÎ«¬˚˛±fl¡ › ¬Û±˝◊√√À˘ø¬ı˛fl¡¡ õ∂Àfl¡±á¬ ’±ÀÂ√º ‡±√…¬ıd≈¬ ˝√√Ê√˜ ˝√√ ˛̊º

’e·øÈ¬Àfl¡ ø‚À¬ı˛ ˚fl‘¡»¬ı˛”¬Ûœ Œ¬ÛÃø©Üfl¡ ¢∂ø&Ô ’±ÀÂ√º øfl¡Â≈√ ¬Ûø¬ı˛˜±ÀÌ Œ˙±¯∏Ì ‚ÀÈ¬º
é≈¬^±La 2

1
2

 – 3 øÈ¬ ¬Û“√…±‰¬ ˚≈q¡º ‡±√…¬ıd≈¬ øfl¡Â≈√ ¬Ûø¬ı˛˜±ÀÌ Œ˙±ø¯∏Ó¬ ˝√√˚˛º
˜˘±˙˚̨ ¬’¬Û±ø‰¬Ó¬ ¬ıd≈¬ ¬Û±˚˛≈øÂ√À^¬ı˛ ø√Àfl¡

¬Ûø¬ı˛‰¬±ø˘Ó¬ ̋ √√˚˛º
¬Û±˚̨øÂ√̂ ˜≈‡øÂ√À^¬ı˛ Î¬±Úø√Àfl¡ øfl¡Â≈√È¬± ”√¬ı˛ÀQ ’¬ıøàÔÓ¬ ’¬ÛÓ¬…¬ıd≈¬ ¬ı±˝◊√√À¬ı˛ Ó¬…±· fl¡À¬ı˛º

8.6.4 ¬Û±˝◊√√˘±¬ı˛ ù´¸Ú ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

’±˜¬ı˛± Ê√±øÚ Œ˚ Œ¬ı“√À‰¬ Ô±fl¡±¬ı˛ Ê√Ú… ù´±¸fl¡±˚« ¤fl¡±z¬ õ∂À˚˛±Ê√Úœ˚˛º ¬Û±˝◊√√˘± Ê√À˘ ¤¬ı— Î¬±e·±˚˛ Î¬◊ˆ¬˚˛
¬Ûø¬ı˛À¬ıÀ˙ ù´¸Ú ¬Ûø¬ı˛‰¬±˘Ú± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ê√À˘ Ô±fl¡±fl¡±˘œÚ õ∂±ÌœøÈ¬ øÈ¬øÚøÎ¬˚˛±˜ ¬ı± Ù≈¬˘fl¡± ø√À˚˛ ù´¸ÀÚ
’ˆ¬…d¬º øÈ¬øÚøÎ¬˚˛±˜ ’¸—‡… øSÀfl¡±Ì±fl‘¡øÓ¬ ¸±ø¬ı˛¬ıX ˘…±À˜ø˘ ø√À˚˛ ·øÍ¬Ó¬º ¤fl¡¸±ø¬ı˛ ˘…±À˜ø˘ ¤fl¡øÈ¬ ’é¬
¬ı¬ı˛±¬ı¬ı˛ ˜…±KI◊˘ õ∂±‰¬œÀ¬ı˛¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¡º ˘…±À˜ø˘ ’¸—‡… ¬ı˛q¡¬ı±˝√√ ¸˜‘Xº fl¡±ÀÊ√˝◊√√ Ê√˘ Ù≈¬˘fl¡±õ∂Àfl¡±Àá¬
õ∂À¬ıÀ˙¬ı˛ ¬Û¬ı˛ ˘…±À˜ø˘¬ı˛ ¸—¶Û˙« ¬Û±›˚˛± ˜±S ·…±¸œ˚˛ ø¬ıøÚ˜˚˛ ‚ÀÈ¬º ’ø'√ÀÊ√Ú ¬ı˛Àq¡ õ∂À¬ı˙ fl¡À¬ı˛ › fl¡±¬ı«Ú
Î¬±˝◊√√ ’'√±˝◊√√Î¬ Ê√À˘ ̂ ¬ıœˆ”¬Ó¬ ̋ √√À˚˛ ¬ı±˝◊√√À¬ı˛ Œ¬ıø¬ı˛À˚˛ ̊ ±˚˛º àÔÀ˘ ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛±¬ı˛ ̧ ˜˚˛ ¬ı±˚˛≈ Ù≈¬¸Ù≈¬¸œ˚˛ õ∂Àfl¡±Àá¬¬ı˛
˜ÀÒ… øÚÎ¬◊À˜±ÀàÈ√√±˜ øÂ√^ ø√À˚˛ õ∂À¬ı˙ fl¡À¬ı˛º Ù≈¬¸Ù≈¬¸œ˚˛ Ôø˘¬ı˛ õ∂±‰¬œ¬ı˛ ¬ı˛q¡¬ı±˝√√ ¸˜‘X ˝√√›˚˛±˚˛ ·…±¸œ˚˛ ø¬ıøÚ˜˚˛
¸˝√√ÀÊ√˝◊√√ ‚ÀÈ¬º Î¬◊ˆ¬˚˛ ¬Ûø¬ı˛À¬ıÀ˙ ù´¸Ú ¬Ûø¬ı˛‰¬±˘Ú±˚˛ ¸é¬˜ ˝√√›˚˛±˚˛ ¬Û±˝◊√√˘±Àfl¡ Î¬◊ˆ¬‰¬¬ı˛ Œ˜±˘±¶®± ¬ıÀ˘º

8.6.5 ¬Û±˝◊√√˘±¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

¬Û±˝◊√√˘±¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ¸•Ûfl«¡œ˚˛ Œ√˝√√˚La·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝√√˘ñ˝‘√√»ø¬ÛG¬, Ò˜Úœ, ø˙¬ı˛± ¤¬ı—
¸±˝◊√√Ú±¸ ¸˜”˝√√º ˝‘√√»ø¬ÛG¬øÈ¬ Œ√˝√√fl≈¡G¬˘œ¬ı˛ ¬ı“√±ø√Àfl¡ ’¬ıøàÔÓ¬º ¤øÈ¬ õ∂±˚˛ ¬Û±fl¡àÔ˘œ ¬Û˚«z¬ ø¬ıd‘¬Ó¬ Ô±Àfl¡º
˝‘√√»ø¬ÛÀG¬¬ı˛ ≈√øÈ¬ ’—˙ ’ø˘µ › øÚ˘˚˛ ¤¬ı— ’±›øÈ«¬fl¡ ’…±•Û≈˘± › ˜≈‡… Ò˜Úœ·≈À˘± Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˜ ø√À˚˛
’±¬ı‘Ó¬ Ô±Àfl¡º Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˜ ¬ı± ˝‘√√»Ò±¬ı˛fl¡ øÁ¡ø~ ¤fl¡øÈ¬ Œ¬ı˛À¬Û±À¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ øÂ√^ ø√À˚˛ Œ¬ı˛‰¬ÚÔø˘¬ı˛ ¸Àe·
˚≈q¡ Ô±Àfl¡º øÚ˘˚˛ ŒÔÀfl¡ Î¬◊»¬Ûiß ø¬ıøˆ¬iß ˜˝√√± Ò˜Úœ ¬ı± ’±›È«¬± ¬Û±˝◊√√˘±¬ı˛ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa ¬ı˛q¡ ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º
Œ˚˜Ú Œ¸Ù¬ø˘fl¡ ’±›È«¬± ̃ d¬fl¡ › ̃ ≈‡ø¬ÛÀG¬ ¬ı˛q¡ ¬Û±Í¬±˚˛º ’±¬ı±¬ı˛ øˆ¬¸±¬ı˛±˘ ’±›È«¬± ø¬ıøˆ¬iß Œ√˝√√˚ÀLa ¬ı˛q¡ Œ¬ÛÃ“√ÀÂ√
Œ√˚˛º ø¬ıøˆ¬iß ø˙¬ı˛± ¬Û±˝◊√√˘±¬ı˛ Œ√˝√√˚La ŒÔÀfl¡ ¬ı˛q¡ ¸—¢∂˝√√ fl¡À¬ı˛ ’ø˘Àµ ‹ ¬ı˛q¡ ¤À¸ Œ¬ÛÃ“√Â√±˚˛º ¬Û±˝◊√√˘±¬ı˛ fl¡À˚˛fl¡øÈ¬
õ∂Ò±Ú ø˙¬ı˛±·≈ø˘ ˝√√˘ ’…±Ù¬±À¬ı˛KI◊ ¬ı± ’z¬¬ı«±˝√√œ øÈ¬øÚøÎ¬˚˛±˘ ø˙¬ı˛±, ˝◊√√Ù¬±À¬ı˛KI◊ ¬ı± ¬ıø˝«√√¬ı±˝√√œ øÈ¬øÚøÎ¬˚˛±˘ ø˙¬ı˛±, ¬ı‘!¡œ˚˛
ø˙¬ı˛±, ¬Û±˘À˜±Ú±¬ı˛œ ø˙¬ı˛± ˝◊√√Ó¬…±ø√º ¤Â√±Î¬ˇ± ø¬ıøˆ¬iß Ò˜Úœ › ˙±‡± Ò˜Úœ ø√À˚˛ ¬ı˛q¡¸—¬ı˝√√ÀÚ¬ı˛ ¸˜˚˛ ¬ı˛q¡ Œ√À˝√√¬ı˛
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fl¡À˚˛fl¡øÈ¬ ŒÂ±È¬ ŒÂ√±È¬ ·˝3√√¬ı˛ ¬ı± ˘…±fl≈¡øÚÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇº ˘…±fl≈¡øÚ ø˜ø˘Ó¬ ˝√√À˚˛ ¬ıÎ¬ˇ ¬ı˛q¡ ·˝3√√¬ı˛ ¬ı± ¸±˝◊√√Ú±À¸ ¬Ûø¬ı˛ÌÓ¬
˝√√ ˛̊º ¬Û± ◊̋√√˘±¬ı˛ õ∂Ò±Ú ‰¬±¬ı˛øÈ¬ ̧ ± ◊̋√√Ú±¸ ̋ √√˘ñŒ¬Ûø¬ı˛øˆ¬À¸¬ı˛±˘ ̧ ± ◊̋√√Ú±¸, Œ¬Ûø¬ı˛̋ ◊√√ÀKI◊øàÈ√√Ú±˘ ̧ ± ◊̋√√Ú±¸, ¬ıË±øefl¡›À¬ı˛Ú±˘
¸±˝◊√√Ú±¸ ¤¬ı— ¬Û±˘À˜±Ú±¬ı˛œ ¸±˝◊√√Ú±¸º

8.6.6 ¬Û±˝◊√√˘±¬ı˛ Œ¬ı˛‰¬Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

’±˜¬ı˛± Ê√±øÚ Œ˚ ø¬ı¬Û±fl¡ ø√flË¡˚˛±¬ı˛ Ù¬À˘ Œ√À˝√√ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ Œ¬ı˛‰¬Ú¬ıd≈¬ Ê√˜± ˝√√˚˛º ¤˝◊√√ ¬ıd≈¬·≈ø˘ Î¬◊¬Û˚≈q¡
Œ¬ı˛‰¬Ú ’e· ¡Z±¬ı˛± Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ Œ¬ıø¬ı˛À˚˛ ˚±˚˛º ¬Û±˝◊√√˘±¬ı˛ Œ¬ı˛‰¬Ú ’e·øÈ¬Àfl¡ ¬ı‘!¡ ¬ı± Œ¬ı±ÀÊ√Ú±À¸¬ı˛ ’e· ¬ıÀ˘º
¤øÈ¬ ’¢∂ › ¬Û(±» ¬ı‘!¡œ˚˛ õ∂Àfl¡±á¬ øÚÀ˚˛ ·øÍ¬Ó¬º õ∂±ÌœøÈ¬¬ı˛ ¬ı‘!¡ õ∂Àfl¡±á¬ ≈√øÈ¬ ˝√√˘ õ∂fl‘¡Ó¬¬ÛÀé¬ Œ√˝√√·˝3√√¬ı˛ ¬ı±
ø¸À˘±˜ Ú±˘œ ø¬ıÀ˙¯∏º ’¢∂ ¬ı‘!¡œ˚˛ õ∂Àfl¡±á¬øÈ¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ¸±˜ÀÚ ’¬ıøàÔÓ¬ ŒÂ√±È¬, ˘±˘¬ı˛À„√√¬ı˛ Ôø˘
ø¬ıÀ˙¯∏º ¤¬ı˛ ¤fl¡õ∂±z¬ ¬Û(±»¬ı‘!¡œ˚˛ õ∂Àfl¡±Àá¬ ¤¬ı— ’Ú… õ∂±z¬ ˜…±KI◊˘ ·˝3√√À¬ı˛ ¤fl¡øÈ¬ øÂ√^ ø√À˚˛ ˜≈q¡ ˝√√˚˛º ¬Û(±»
¬ı‘!¡œ˚˛ õ∂Àfl¡±á¬ Ó≈¬˘Ú±˜”˘fl¡ˆ¬±À¬ı ¬ıÎ¬ˇ ¤¬ı— øfl¡Â≈√È¬± ˝≈√√Àfl¡¬ı˛ ˜Ó¬ Œ√‡ÀÓ¬º ¤˝◊√√ õ∂Àfl¡±á¬øÈ¬ ˜˘±˙À˚˛¬ı˛ ¬ı“√± ø√Àfl¡
’¬ıøàÔÓ¬º ¤fl¡øÈ¬ Œ¬ı˛ÀÚ±À¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ øÂ√^ ø√À˚˛ ¤˝◊√√ õ∂Àfl¡±á¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¡º Œ˚À˝√√Ó≈¬
¬ı‘À!¡¬ı˛ ›¬ÛÀ¬ı˛ ’z¬¬ı«±˝√√œ ¬ı± ¬ıø˝√√¬ı«±˝√√œ ¬ı‘!¡œ˚˛ ø˙¬ı˛±¬ı˛ Ê√±˘fl¡ Ô±Àfl¡ fl¡±ÀÊ√˝◊√√ ¬ı‘!¡ Ú±˝◊√√À√√√∏C±ÀÊ√Ú ‚øÈ¬Ó¬ Œ¬ı˛‰¬Ú¬ıd≈¬
¸˝√√ÀÊ√˝◊√√ Œ˙±¯∏Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ‹ ¬ıd≈¬·≈ø˘ ¬ı±˝◊√√À¬ı˛ øÚ·«Ó¬ Ê√À˘¬ı˛ ¸Àe· ¬ıø˝√√–¬Ûø¬ı˛À¬ıÀ˙ ¬Ûø¬ı˛Ó¬…q¡ ˝√√˚˛º ¬Û±˝◊√√˘±
õ∂Ò±ÚÓ¬– Œ¬ı˛‰¬Ú¬ıd≈¬¬ı˛”À¬Û ’…±À˜±øÚ˚˛± › ˝◊√√Î¬◊ø¬ı˛˚˛± ¬Ûø¬ı˛Ó¬…±· fl¡À¬ı˛º øfl¡z≈¬ õ∂±ÌœøÈ¬ àÔÀ˘ Ô±fl¡± ’¬ıàÔ±˚˛ ’^±¬ı…
˝◊√√Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ Ê√±Ó¬œ˚˛ Ê√À˘ ’^±¬ı… Œ¬ı˛‰¬Ú¬ıd≈¬ ¬Ûø¬ı˛Ó¬…±· fl¡À¬ı˛º

8.6.7 ¬Û±˝◊√√˘±¬ı˛ ø¬ıøˆ¬iß ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

õ∂±Ìœ ˜±S˝◊√√ Ó¬±¬ı˛ ¬Û±ø¬ı˛¬Û±øù´«fl¡ Ê√·ÀÓ¬¬ı˛ ¸Àe· Œ˚±·±À˚±· ¬ı˛±‡± õ∂À˚˛±Ê√Ú ˜ÀÚ fl¡À¬ı˛º Œ√À˝√√¬ı˛ ø¬ıøˆ¬iß
¶ß±˚˛≈¬ı˛ ø¬ıøˆ¬iß ø¬ıÚ…±¸ ¬ı…¬ıàÔ±¬ı˛ ¸±˝√√±À˚… ¤˝◊√√ fl¡±Ê√ fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛º ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ ¡Z±¬ı˛± ∆Ó¬ø¬ı˛ ˝√√˚˛ ¶ß±˚˛≈Ó¬Laº
¬Û±˝◊√√˘±¬ı˛ ¶ß±˚˛≈Ó¬LaøÈ¬ Î¬◊ißÓ¬ Ò¬ı˛ÀÌ¬ı˛º ¤˝◊√√ Ó¬LaøÈ¬ fl¡À˚˛fl¡ÀÊ√±Î¬ˇ± ¶ß±˚˛≈¢∂ø&Ô ¬ı± ·…±—ø˘˚˛±, ¤¬ı— ≈√ õ∂fl¡±À¬ı˛¬ı˛
¶ß±˚˛≈À˚±Ê√fl¡ fl¡ø˜ø¸›¬ı˛ ¤¬ı— fl¡±ÀÚø"√√ˆ¬ øÚÀ˚˛ ·øÍ¬Ó¬º fl¡ø˜ø¸›¬ı˛ ˝√√í˘ ¤fl¡˝◊√√ õ∂fl¡±À¬ı˛¬ı˛ ¶ß±˚˛≈¢∂ø&Ô ˚≈q¡ fl¡±¬ı˛œ
¶ß±˚˛≈À˚±Ê√fl¡º øˆ¬iß õ∂fl¡±À¬ı˛¬ı˛ ¶ß±˚˛≈¢∂ø&Ô ˚≈q¡fl¡±¬ı˛œ ¶ß±˚˛≈À˚±Ê√fl¡Àfl¡ fl¡±ÀÚø"√√ˆ¬ ¬ıÀ˘º ¬Û±˝◊√√˘±¬ı˛ ø¬ıøˆ¬iß ·…±—ø˘˚˛±¬ı˛
Ú±˜ ˝√√í˘ñ˜ød¬©®¬ı˛”¬Ûœ Œ¸ø¬ı˛¬ıË±˘ ·…±—ø˘˚˛± Œ˜Ãø‡fl¡ ¬ı± ¬ı±!¡±˘ ·…±—ø˘˚˛±, õ≠≈À¬ı˛±À¬ÛÎ¬±˘ ·…±—ø˘˚˛±,
¸≈õ∂±˝◊√√ŒKI◊øàÈ√√Ú±˘ ·…±—ø˘˚˛± ¤¬ı— ’±z¬¬ı˛˚Laœ˚˛ ¬ı± øˆ¬À¸¬ı˛±˘ ·…±—ø˘˚˛±º ·…±—ø˘˚˛± ŒÔÀfl¡ ’±¬ı±¬ı˛ ø¬ıøˆ¬iß ¶ß±˚˛≈
Œ√˝√√˚ÀLa ø¬ıd‘¬Ó¬ ˝√√À˚˛ÀÂ√º ·…±—ø˘˚˛± › ¶ß±˚˛≈·≈ø˘ Œ˚˜Ú ¬ıø˝√√–¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¸Àe· Œ˚±·±À˚±· ¬ı˛é¬± fl¡À¬ı˛, ŒÓ¬˜øÚ
’z¬–¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ø√flË¡˚˛±·≈ø˘ › øÚ˚˛øLaÓ¬ ˝√√˚˛º

¬Û±˝◊√√˘±¬ı˛ ø¬ıøˆ¬iß ¸—À¬ı√œ ’e··≈ø˘¬ı˛ Ú±˜ ˝√√˘ñ¤fl¡ÀÊ√±Î¬ˇ± Œ‰¬±‡, ≈√íÀÊ√±Î¬ˇ± fl¡ø¯∏«fl¡±, ¤fl¡ÀÊ√±Î¬ˇ±
ˆ¬±¬ı˛¸±˜…¬ı˛é¬±fl¡±¬ı˛œ àÈ√√…±ÀÈ¬±ø¸àÈ√√ ¤¬ı— Ê√À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ‰¬ø¬ı˛S ¬Û¬ı˛œé¬±¬ı˛ Ê√Ú… ¤fl¡øÈ¬ ’¸ÀÙË¬øÎ¬˚˛±˜ ’±ÀÂ√º

8.6.8 ¬Û±˝◊√√˘±¬ı˛ Ê√ÚÚfl¡±Ê√ ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Ê√œ¬ı˜±S˝◊√√ Ó¬±¬ı˛ ’Ú≈¬ı˛”¬Û Ê√œ¬ı ¸‘ø©Ü fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ ÒË≈¬ı ¸Ó¬…øÈ¬ ’±¬ÛÚ±À√¬ı˛ ¸fl¡À˘¬ı˛˝◊√√ Ê√±Ú± ’±ÀÂ√º
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¸≈Ó¬¬ı˛±— ¬Û±˝◊√√˘± ˙±˜≈fl¡ Ó¬±¬ı˛ ¸≈øÚø«√©Ü Ê√ÚÚ ’e· ¡Z±¬ı˛± ¤˝◊√√ ø¬ıÀ˙¯∏ fl¡±Ê√øÈ¬ ¸•Ûiß fl¡À¬ı˛º ˚ø√› ’±¬ÛøÚ ¤˝◊√√
ø¬ıÀ˙¯∏ õ∂Ê√±øÓ¬¬ı˛ ˙±˜≈Àfl¡¬ı˛ ¬ıø˝√√Õ¬ıø˙À©Ü…¬ı˛ øˆ¬øM√√ÀÓ¬ ¬Û±Ô«fl¡… øÚ¬ı˛”¬ÛÌ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ Ú±º ¬Û≈¬ı˛≈¯∏ ¬Û±˝◊√√˘±¬ı˛
˙≈√flË¡±˙˚˛, ˙≈√flË¡±˙˚˛ ŒÔÀfl¡ øÚ·«Ó¬ ¸”Ñ Ú±ø˘fl¡± ¬ı± ˆ¬±¸± ˝◊√√Ù¬±À¬ı˛øk˚˛±, ˙≈√flË¡Ú±˘œ, ¬Û≈— Ê√ÚÀÚøf˚˛ ¤¬ı—
˝√√±˝◊√√À¬Û±¬ıË±øefl¡˚˛±˘ ¢∂ø&Ô ’±ÀÂ√º ¶aœ ¬Û±˝◊√√˘±¬ı˛ øÎ¬•§±˙˚˛, øÎ¬•§Ú±˘œ, ˙≈√flË¡Ôø˘fl¡± ¬ı± Œ¸ø˜Ú±˘ ø¬ı˛À¸¬ÛƒÀÈ¬flƒ¡˘,
Ê√¬ı˛±˚˛≈, Œ˚±øÚ › ˝√√±˝◊√√À¬Û±¬ıË±øefl¡˚˛±˘ ¢∂ø&Ô¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ˘é¬ fl¡¬ı˛± ˚±˚˛º

¬ı¯∏«± Ÿ¬Ó≈¬ÀÓ¬ ¬Û≈¬ı˛≈¯∏ › ¶aœ ¬Û±˝◊√√˘± õ∂Ê√ÚÀÚ ø˘5 ˝√√˚˛º ¬Û≈¬ı˛≈À¯∏¬ı˛ ¬Û≈—Ê√ÚÀÚøf˚˛ ¶aœ ¬Û±˝◊√√˘±¬ı˛ Œ˚±øÚÀÓ¬ õ∂À¬ı˙
fl¡À¬ı˛ ¶aœ õ∂±Ìœ¬ı˛ Œ√À˝√√¬ı˛ øˆ¬Ó¬À¬ı˛ øÚÀ¯∏fl¡ ’Ú≈øá¬Ó¬ ˝√√›˚˛±˚˛ fl¡±¬ı˛ÀÌ ¤Àfl¡ ’z¬–øÚÀ¯∏fl¡ ¬ıÀ˘º Œˆ¬Ê√± Ê√±˚˛·±˚˛
¶aœ ¬Û±˝◊√√˘± õ∂±˚˛¡200–400 øÚø¯∏q¡ øÎ¬•§±Ì≈ Œ¬ı˛À‡ Œ√˚˛ ¤¬ı— øfl¡Â≈√ø√Ú ¬Û¬ı˛ ŒÂ√±È¬ ŒÂ√±È¬ ˙±˜≈fl¡ Î¬◊»¬Ûiß ˝√√˚˛º

8.7 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

˜±Â√ ‰¬±À¯∏¬ı˛ õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… Œfl¡±Ú› ¬Û≈fl≈¡À¬ı˛¬ı˛ Ê√˘ ŒÂ√“√À‰¬ ŒÙ¬˘±¬ı˛ ¸˜˚˛ ’±¬ÛøÚ ˚ø√ ¬Û≈fl≈¡À¬ı˛¬ı˛ Ó¬˘±øÚ¬ı˛
õ∂±Ìœ·≈ø˘Àfl¡ ˘é¬… fl¡À¬ı˛Ú Ó¬À¬ı øÚø(Ó¬ˆ¬±À¬ı øÁ¡Ú≈fl¡ Œ√À‡ Ô±fl¡À¬ıÚº ˘…±À˜ø~ÀÎ¬k ˜±øÊ«√Ú±ø˘¸
(Lamellidens marginalis) ¬Ûø(˜ ¬ı±—˘±¬ı˛ Ú√œ, ø¬ı˘ › ¬Û≈fl≈¡À¬ı˛¬ı˛ ¤fl¡øÈ¬ ’øÓ¬¬Ûø¬ı˛ø‰¬Ó¬ øÁ¡Ú≈Àfl¡¬ı˛ õ∂Ê√±øÓ¬º
õ∂±ÌœøÈ¬ fl¡±√±¬ı˛ ˜ÀÒ… ˜±—¸˘ ¬Û√ ø√À˚˛ ’Ó¬…z¬ Òœ¬ı˛ ·øÓ¬ÀÓ¬ ·˜Ú fl¡À¬ı˛º ¤˝◊√√ ¸˜À˚˛ ¤¬ı˛± Œ‡±˘fl¡≈√øÈ¬Àfl¡
¸±˜±Ú… ‡≈À˘ ¬ı˛±À‡º ¤˝◊√√ õ∂±ÌœøÈ¬¬ı˛ Œ‡±˘fl¡≈√øÈ¬¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ¬ı˛„√√ ˝√√˘ fl¡±˘À‰¬ ¬ı±√±˜œ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ ¬ı˛„√√ ‰¬fl¡‰¬Àfl¡
¸±√±ÀÈ¬º

8.7.1 õ∂±ÌœÊ√·ÀÓ¬ ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – Œ˜±˘±¶®±

Œ|Ìœ – ¬ı±˝◊√√ˆ¬±˘øˆ¬˚˛±

Î¬◊¬ÛÀ|Ìœ – ˘…±À˜ø~¬ıË±øefl¡˚˛±

ø¬ı:±Ú¸•úÓ¬ Ú±˜ – ˘…±À˜ø~ÀÎ¬k ˜±øÊ«√Ú±ø˘¸ (Lamellidens marginalis)

8.7.2 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…

õ∂±ÌœøÈ¬Àfl¡ ̆ é¬… fl¡¬ı˛À˘ Œ√‡± ̊ ±À¬ı Œ˚ Œ√˝√√øÈ¬ ≈√í¬Û±˙ ¬ı¬ı˛±¬ı¬ı˛ ‰¬±¬Û±º ¤¬ı˛ Ú¬ı˛˜ Œ√˝√√øÈ¬ÀÓ¬ ≈√øÈ¬ ̧ ˜’±fl‘¡øÓ¬¬ı˛
fl¡¬Û±øÈ¬fl¡± ’±ÀÂ√ Œ˚·≈ø˘ ‰”¬Ì«fl¡˜˚˛ Œ‡±˘fl¡ ·Í¬Ú fl¡À¬ı˛º fl¡¬Û±øÈ¬fl¡± ≈√øÈ¬ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√fl¡ Î¬◊M√√˘ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ ø√fl¡
’¬ıÓ¬˘ ˝√√˚˛º õ∂±ÌœøÈ¬¬ı˛ ¸±˜ÀÚ¬ı˛ ø√Àfl¡¬ı˛ fl¡¬Û±øÈ¬fl¡± ≈√øÈ¬¬ı˛ øfl¡Ú±¬ı˛± õ∂±˚˛ ¬ı‘M√√±fl¡±¬ı˛ ¤¬ı— ¬Û(±»ø√fl¡ ¸±˜±Ú…
õ∂¸±ø¬ı˛Ó¬ ˝√√À˚˛ ¸±˜±Ú… ¸“”√‰¬±À˘± ˝√√À˚˛ÀÂ√º Œ‡±˘Àfl¡¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√Àfl¡ ’¢∂õ∂±z¬øÈ¬ ˘é¬… fl¡¬ı˛≈Ú Œ˚ ¤‡±ÀÚ ¤fl¡øÈ¬
Î¬◊ißÓ¬ àÔ±Ú ’±ÀÂ√ ˚±Àfl¡ ’±À•§± ¬ı˘± ˝√√˚˛º ¬Ûø¬ı˛¶£≈¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ ¤˝◊√√ ’—˙øÈ¬ ¸¬ı«õ∂Ô˜ ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı—
¬Û¬ı˛¬ıÓ«¬œfl¡±À˘ ˚±Àfl¡ ø‚À¬ı˛ ’Ì≈√flË¡ø˜fl¡±ˆ¬±À¬ı ¬ı‘øX ‚È¬ÀÓ¬ Ô±Àfl¡º ¤¬ı˛ Ù¬À˘ Œ‡±˘Àfl¡¬ı˛ ¬ı±˝◊√√À¬ı˛ ¬Û¬ı˛¬Û¬ı˛ ¬ı‘øX Œ¬ı˛‡±
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Œ√‡± ˚±˚˛º ’±À•§± ’—À˙¬ı˛ ¬Û±À˙ ¤¬ı˛¬Û¬ı˛ fl¡¬Û±øÈ¬fl¡±¬ı˛ øfl¡Ú±¬ı˛± ˘é¬ fl¡¬ı˛≈Úº ¤‡±ÀÚ fl¡¬Û±øÈ¬fl¡±¬ı˛ øfl¡Ú±¬ı˛± ‰¬›Î¬ˇ±
˝√√À˚˛ Ô±Àfl¡º ¤˝◊√√ ’—˙ ≈√øÈ¬ fl¡¬Û±øÈ¬fl¡± fl¡r± ¬ı&ÒÚœ ¡Z±¬ı˛± ˚≈q¡ Ô±Àfl¡º ¤‡±ÀÚ ≈√øÈ¬ fl¡¬Û±øÈ¬fl¡±¬ı˛ ¸—À˚±·àÔÀ˘
fl¡À˚˛fl¡øÈ¬ Î¬◊√ƒ·Ó¬ ’—˙ ¬ı± fl¡r± √z¬ Œ√‡± ˚±˚˛º fl¡r± √z¬ ’Ú… fl¡¬Û±øÈ¬fl¡±¬ı˛ ‡“√±ÀÊ√¬ı˛ ˜ÀÒ… ŒÏ¬±fl¡±ÀÚ± Ô±Àfl¡º
’±¬ı˛› ˘é¬… fl¡¬ı˛≈Ú Œ˚ fl¡¬Û±øÈ¬fl¡±≈√øÈ¬¬ı˛ ’efl¡œ˚˛ Œ√À˙ ¸±˜±Ú… Ù¬“√±fl¡ ’±ÀÂ√º fl¡¬Û±øÈ¬fl¡±¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ Ó¬˘ Î¬◊8˘
˜≈Àq¡±¬ı˛ ˜Ó¬ ¸±√±ÀÈ¬ ¬ı˛À„√√¬ı˛ ˝√√˚˛º øˆ¬Ó¬À¬ı˛¬ı˛ Ó¬À˘ ¸±˜ÀÚ¬ı˛ › ø¬ÛÂ√ÀÚ¬ı˛ ’…±Î¬±"√√¬ı˛ Œ¬Û˙œ˚˛ Â√±¬Û ’±ÀÂ√º ¸±˜ÀÚ
¤fl¡øÈ¬ ¬ıÎ¬ˇ Â√±À¬Û¬ı˛ fl¡±ÀÂ√ ’±¬ı˛› ≈√ÀÈ¬± ŒÂ√±È¬ Œ¬Û˙œ¬ı˛ Â√±¬Û Œ√‡± ˚±˚˛º ¤fl¡˝◊√√ˆ¬±À¬ı ø¬ÛÂ√ÀÚ¬ı˛ ’…±Î¬±"√√¬ı˛ Œ¬Û˙œ¬ı˛
Â√±À¬Û¬ı˛ fl¡±ÀÂ√› ¤fl¡øÈ¬ ŒÂ√±È¬ Œ¬Û˙œ¬ı˛ Â√±¬Û ˘é¬ fl¡¬ı˛± ˚±˚˛º

øÁ¡Ú≈Àfl¡¬ı˛ fl¡¬Û±øÈ¬fl¡± ¸ø¬ı˛À˚˛ øÚÀ˘ Œ√‡± ˚±À¬ı Œ˚ õ∂±ÌœøÈ¬¬ı˛ ’±z¬¬ı˛˚La ¤fl¡øÈ¬ ¬Û±Ó¬˘± ¬Û«√± ¡Z±¬ı˛± ’±¬ı‘Ó¬
Ô±Àfl¡º ¤˝◊√√ ¬Û«√±øÈ¬Àfl¡ ˜…±KI◊˘ ¬ı± Œ¬Ûø˘˚˛±˜ ¬ıÀ˘º ˜…±KI◊˘ ¤¬ı— ’±z¬¬ı˛˚La ˜Ò…àÔ àÔ±ÚøÈ¬ ˜…±KI◊˘ ·˝3√√¬ı˛
Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º õ∂±ÌœøÈ¬¬ı˛ ¬Û(±»õ∂±Àz¬ ≈√øÈ¬ Ú˘±fl‘¡øÓ¬ Î¬◊¬Û¬ı‘øX ’±ÀÂ√º ¤·≈ø˘ ˝√√˘ ¬ıø˝√√–À¸Ë±Ó¬œ˚˛ ¤¬ı—
’z¬–À¸Ë±Ó¬œ˚˛ ¸±˝◊√√Ù¬Úº ˜…±KI◊˘ ¤¬ı˛ øÚÀ‰¬ ’±z¬¬¬ı˛˚Laœ˚˛ ø¬ÛG¬, ˜±—¸˘ ¬Û√ › Ù≈¬˘fl¡± ¶Û©Ü Œ√‡± ˚±˚˛º
’±z¬¬ı˛˚Laœ˚˛ ø¬ÛÀG¬ Œ¬ÛÃø©Üfl¡ Ú±˘œ, Œ¬ÛÃø©Üfl¡ ¢∂ø&Ô, Œ¬ı˛‰¬Ú ’e·, ˝‘√√»ø¬ÛG¬, õ∂Ê√ÚÚ ’e· ¤¬ı— ø¬ıøˆ¬iß ¬ı˛q¡¬ı±˝√√
Ô±Àfl¡º øÁ¡Ú≈Àfl¡¬ı˛ Œfl¡±Ú› ¸≈øÚøV«©Ü ˜d¬fl¡ ŒÚ˝◊√√º fl¡ø¯∏«fl¡± › Œ‰¬±‡› õ∂±ÌœøÈ¬ÀÓ¬ Ô±Àfl¡ Ú±º ˜≈‡øÂ√À^¬ı˛ õ∂øÓ¬¬Û±À˙
¤fl¡ÀÊ√±Î¬ˇ± Œ˘ø¬ı˚˛±˘ ¬Û±ä ’±ÀÂ√º Ê√˘ ŒÔÀfl¡ ‡±√…fl¡Ì± ¸—¢∂À˝√√ ¬Û±Àä¬ı˛ ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ’±ÀÂ√º ˜±—¸˘¬Û√øÈ¬
Î¬◊ˆ¬˚˛ fl¡¬Û±øÈ¬fl¡±¬ı˛ Ù¬“√±fl¡ ø√À˚˛ ¬ı±˝◊√√À¬ı˛ ’±À¸º Ù≈¬˘fl¡± ¸—‡…±˚˛ ≈√øÈ¬ ¤¬ı— ’±z¬¬ı˛˚ÀLa¬ı˛ Î¬◊ˆ¬˚˛¬Û±À˙
’¬ıøàÔÓ¬º

8.7.3 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¬Û≈ø©Ü ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

øÁ¡Ú≈fl¡ ’±Ì≈¬ıœé¬øÌfl¡ fl¡Ì±Àˆ¬±Ê√œ õ∂±Ìœº ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ ˙…±›˘±, ’±√…õ∂±Ìœ › ¬Û‰¬Ú˙œ˘ ∆Ê√¬ı ¬ıd≈¬
õ∂±ÌœøÈ¬¬ı˛ ‡±√…¬ı˛”À¬Û ø¬ıÀ¬ıø‰¬Ó¬ ˝√√˚˛º Œ˘ø¬ı˚˛±˘ ¬Û±ä ¬ı± Ù≈¬˘fl¡±¬ı˛ ø¸ø˘˚˛±¬ı˛ ‰¬˘ÀÚ¬ı˛ Ù¬À˘ ˜…±KI◊˘ ·˝3√√À¬ı˛ Œ˚
Ê√˘À¸Ë±Ó¬ ¸‘ø©Ü ˝√√˚˛ Ó¬±¬ı˛ ˜±Ò…À˜ ‡±√…fl¡Ì± ˜≈‡øÂ√À^¬ı˛ fl¡±ÀÂ√ ’±À¸º Ù≈¬˘fl¡± øÚ–¸‘Ó¬ ’±Í¬±À˘± ¬ıd≈¬ [ø˜Î¬◊fl¡±¸]
‡±√…fl¡Ì±Àfl¡ ’±¬ıX fl¡À¬ı˛º ˜≈‡øÂ√^ ø√À˚˛ ‡±√…fl¡Ì± ¤¬ı˛¬Û¬ı˛ ¸—øé¬5 ¢∂±¸Ú±˘œÀÓ¬ ˜≈q¡ ˝√√˚˛º ¢∂±¸Ú±˘œ ‰¬›Î¬ˇ±
Ôø˘¬ı˛ ˜Ó¬ ¬Û±fl¡àÔ˘œÀÓ¬ ø˜ø˘Ó¬ ˝√√˚˛º ¸¬ı≈Ê√±ˆ¬ ¬ı±√±˜œ ¬ı˛À„√√¬ı˛ ¬Û±‰¬Ú¢∂ø&Ô ¬ı± ˚fl‘¡» ¬Û±fl¡àÔ˘œÀfl¡ ø‚À¬ı˛
’¬ıàÔ±Ú fl¡À¬ı˛º ’¸—‡… ¸”Ñ Ú±ø˘fl¡± ¡Z±¬ı˛± ¬Û±‰¬Ú¢∂ø&Ô ¬Û±fl¡àÔ˘œ¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¡º ¬Û±fl¡àÔ˘œ¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ
’—À˙ ¸≈√œ‚« ’La ’±ÀÂ√º ’La fl¡À˚˛fl¡øÈ¬ fl≈¡G¬˘œ ¬ı˛‰¬Ú± fl¡À¬ı˛ ˜˘±˙À˚˛ ˜≈q¡ ˝√√˚˛º ˜˘±˙À˚˛¬ı˛ ’La õ∂±‰¬œÀ¬ı˛
øÈ¬Ùƒ¬À˘±À¸±˘ Ú±À˜ ˆ¬“√±Ê√ Ô±Àfl¡º øÈ¬Ùƒ¬À˘±À¸±˘ ’ÀLa¬ı˛ Œ˙±¯∏ÌÀé¬S ¬ı‘øX fl¡À¬ı˛º ˜˘±˙˚˛ ¬ıø˝√√–À¸Ë±Ó¬œ˚˛
¸±˝◊√√Ù¬ÀÚ¬ı˛ fl¡±ÀÂ√ ¬Û±˚˛≈øÂ√À^ ˜≈q¡ ˝√√˚˛º ˘…±À˜ø~ÀÎ¬k øÁ¡Ú≈Àfl¡¬ı˛ ¬Û±‰¬Ú¢∂ø&ÔÀÓ¬ ’z¬–Àfl¡±¯∏œ˚˛ ¬Û±‰¬Ú ¤¬ı—
¬Û±fl¡àÔ˘œÀÓ¬ ¬ıø˝√√–Àfl¡±¯∏œ˚˛ ¬Û±‰¬Ú Œ√‡± ˚±˚˛º ¬Û±ø‰¬Ó¬ ‡±√… é≈¬^±La ¡Z±¬ı˛± Œ˙±ø¯∏Ó¬ ˝√√˚˛º ’¬Û±‰¬… ¬ıd≈¬·≈ø˘
¬Û±˚˛≈øÂ√^ ¡Z±¬ı˛± ¬Ûø¬ı˛Ó¬…q¡ ˝√√˚˛º

8.7.4 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ù´¸Ú ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

˘…±À˜ø~ÀÎ¬k øÁ¡Ú≈fl¡øÈ¬¬ı˛ ø¬ıd¬±¬ı˛ ŒÔÀfl¡ ’±¬ÛÚ±À√¬ı˛ ¸˝√√ÀÊ√˝◊√√ Ò±¬ı˛Ì± ˝√√À˚˛ÀÂ√ Œ˚ õ∂±ÌœøÈ¬ Ê√˘Ê√ ¶§ˆ¬±À¬ı¬ı˛º
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fl¡±ÀÊ√˝◊√√ ¤¬ı˛ ù´¸ÀÚ ¸˝√√±˚˛fl¡ ’e·øÈ¬ ¬ı˘± ˝√√˚˛ Ù≈¬˘fl¡± ¬ı± øÈ¬øÚøÎ¬˚˛±º øÈ¬øÚøÎ¬˚˛±¬ı˛ ¸—‡…± ˝√√˘ ¤fl¡ÀÊ√±Î¬ˇ±º
øÈ¬øÚøÎ¬˚˛± ̃ …±KI◊˘ ·˝3√√À¬ı˛¬ı˛ ≈√¬Û±À˙ ¤fl¡øÈ¬ fl¡À¬ı˛ Ù≈¬˘fl¡± Ô±Àfl¡º øÈ¬øÚøÎ¬˚˛±˜ ̧ —‡…±˚˛ ≈√øÈ¬ ̃ ÀÚ ̋ √√íÀ˘› õ∂fl‘¡Ó¬¬ÛÀé¬
¤øÈ¬ ≈√øÈ¬ Ù≈¬˘fl¡±¬Û±Ó¬ ø√À˚˛ ·øÍ¬Ó¬º õ∂øÓ¬øÈ¬ Ù≈¬˘fl¡±¬Û±ÀÓ¬ ’±¬ı±¬ı˛ ≈√øÈ¬ ˘…±À˜ø˘ ’±ÀÂ√ Œ˚·≈ø˘ ¬Û‘á¬À√˙ ¬ı¬ı˛±¬ı¬ı˛
˚≈q¡ Ô±Àfl¡º ˘…±À˜ø˘ ’¸—‡… Ù≈¬˘fl¡±¸”S ø√À˚˛ ∆Ó¬ø¬ı˛ ˝√√˚˛º õ∂øÓ¬øÈ¬ Ù≈¬˘fl¡± ¬Û±ÀÓ¬ ¬ı˛q¡¬ı±˝√√ › Ê√˘Ú±˘œ Ô±fl¡±˚˛
Ê√˘ ŒÔÀfl¡ ̧ ˝√√ÀÊ√˝◊√√ ’ø'√ÀÊ√Ú ù´¸Ú ’Àe· õ∂À¬ı˙ fl¡À¬ı˛º ¤fl¡˝◊√√ˆ¬±À¬ı fl¡±¬ı«Ú Î¬±˝◊√√’'√±˝◊√√Î¬ Ê√À˘ Œ¬ıø¬ı˛À˚˛ ’±À¸º
˝◊√√Ù¬±À¬ı˛KI◊ Ù≈¬˘fl¡± ø˙¬ı˛± ’ø'√ÀÊ√Ú˚≈q¡ ¬ı˛q¡ ˝‘√√»ø¬ÛÀG¬ øÙ¬À¬ı˛ ’±À¸º

8.7.5 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚La·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝√√˘ñ˝‘√√»ø¬ÛG¬, Ò˜Úœ, ø˙¬ı˛±
¤¬ı— ¬ı˛q¡¬Û”Ì« ø¬ıøˆ¬iß ¸±˝◊√√Ú±¸º õ∂±ÌœøÈ¬¬ı˛ ¬ı˛q¡ ¬ıÌ«˝√√œÚ ¤¬ı— ¤ÀÓ¬ ’¸—‡… ’…±ø˜¬ı± ’±fl‘¡øÓ¬¬ı˛ Œfl¡±¯∏
[’…±ø˜À¬ı±¸±˝◊√√È¬] › ¬ı˛q¡¬ı˛¸º ¤À√¬ı˛ ¬ı˛Àq¡ ø˝√√À˜±À¢≠±ø¬ıÚ ŒÚ˝◊√√º ¬Û±Ó¬˘± õ∂±‰¬œ¬ı˛ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˜ ø√À˚˛ ˝‘√√»ø¬ÛG¬øÈ¬
’±¬ı‘Ó¬ Ô±Àfl¡º ˝‘√√»ø¬ÛG¬øÈ¬ fl¡¬Û±øÈ¬fl¡±¬ı˛ fl¡r± ¸ø&Ò¬ı˛ øÚÀ‰¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ õ∂Àfl¡±Àá¬ ’¬ıàÔ±Ú fl¡À¬ı˛º ˝‘√√»ø¬ÛG¬øÈ¬
≈√øÈ¬ øSÀfl¡±Ì±fl‘¡øÓ¬ ’ø˘µ ¤¬ı— ¤fl¡øÈ¬ ’±˚˛Ó¬±fl¡±¬ı˛ ’ø˘µ ø√À˚˛ ·øÍ¬Ó¬ ˝√√˚˛º øÚ˘˚˛ ŒÔÀfl¡ ø¬ıøˆ¬iß Ò˜Úœ Î¬◊»¬Ûiß
˝√√˚˛ ¤¬ı— Œ√À˝√√¬ı˛ ø¬ıøˆ¬iß ’Àe· ø¬ı˙≈X ¬ı˛q¡ ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º Œ˚˜Ú Œ¬Ûø˘˚˛±˘ Ò˜Úœ ˜…±KI◊˘, ·…±øà√∏Cfl¡, ’±øLafl¡
¤¬ı— Œ˝√√¬Û±øÈ¬fl¡ Ò˜Úœ ˚Ô±√flË¡À˜ ¬Û±fl¡àÔ˘œ, ’La ¤¬ı— Œ¬ÛÃø©Üfl¡ ¢∂ø&ÔÀÓ¬ ¬ı˛q¡ ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º Œ¬ÛÎ¬±˘ Ò˜Úœ
˜±—¸˘ ¬ÛÀ√ ø¬ı˙≈X ¬ı˛q¡ Œ¬ÛÃ“√ÀÂ√ Œ√˚˛º Ò˜Úœ·≈ø˘ øÁ¡Ú≈Àfl¡¬ı˛ ¬ı˛q¡¬Û”Ì« ·˝3√√¬ı˛ ¬ı± ¸±˝◊√√Ú±À¸ Œ˙¯∏ ¤¬ı— Œfl¡±Ú›
Ê√±˘fl¡ ·Í¬Ú fl¡À¬ı˛ Ú±º ø¬ıøˆ¬iß ¸±˝◊√√Ú±¸ ŒÔÀfl¡ Œˆ¬Ú± Œfl¡ˆ¬± ˜±¬ı˛Ù¬» ¬ı˛q¡ ø˙¬ı˛±ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛º ø˙¬ı˛± ŒÔÀfl¡
øfl¡Â≈√ ¬ı˛q¡ Œ˚˜Ú ’¬Ûø¬ı˛À˙±øÒÓ¬ ¬ı˛q¡ øÚÀ˚˛ ˝‘√√»ø¬ÛÀG¬ Œ¬ÛÃ“√ÀÂ√ Œ√˚˛º ’±¬ı±¬ı˛ øÈ¬øÚøÎ¬˚˛± ŒÔÀfl¡ ¬Ûø¬ı˛À˙±øÒÓ¬ ¬ı˛q¡
˝◊√√Ù¬±À¬ı˛©Ü ¬ıË±øefl¡˚˛±˘ ø˙¬ı˛± ˜±¬ı˛Ù¬» ˝‘√√»ø¬ÛÀG¬ ’±À¸º ’Ô«±» ˝‘√√»ø¬ÛÀG¬ Î¬◊ˆ¬˚˛ Ò¬ı˛ÀÚ¬ı˛ ¬ı˛q¡ Ô±Àfl¡º ¸±˝◊√√Ú±À¸¬ı˛
Î¬◊¬ÛøàÔøÓ¬¬ı˛ Ê√Ú… øÁ¡Ú≈Àfl¡¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú Ó¬La ì˜≈q¡î õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º

8.7.6 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ Œ¬ı˛‰¬Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

¤fl¡ÀÊ√±Î¬ˇ± ¬ı‘!¡ ¬ı± Œ¬ı±ÀÊ√Ú±À¸¬ı˛ ’e· (Organ of Bojanus) ¤¬ı— ¤fl¡øÈ¬ Œfl¡¬ı±À¬ı˛¬ı˛ ’e· (Keber’s

Organ) øÁ¡Ú≈Àfl¡¬ı˛ Œ¬ı˛‰¬Ú fl¡±ÀÊ√ ¸±˝√√±˚… fl¡À¬ı˛º Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ øÚÀ‰¬ ≈√í¬Û±À˙ ¬ı‘!¡ ŒÊ√±Î¬ˇ± ’¬ıøàÔÓ¬º õ∂øÓ¬øÈ¬
¬ı‘!¡ ÚÀ˘¬ı˛ ˜ÀÓ¬± ¤¬ı— ˝◊√√—¬ı˛±Ê√œ U ’±fl‘¡øÓ¬¬ı˛ ˝√√˚˛º ÚÀ˘¬ı˛ ¸±˜ÀÚ¬ı˛ ø√fl¡ ø¸ø˘˚˛±˚≈q¡º ¬ı‘À!¡¬ı˛ ø¬ÛÂ√ÀÚ¬ı˛ ’—˙øÈ¬
¶ÛÀ?¬ı˛ ˜ÀÓ¬± ¤¬ı— ¬ı±√±˜œ ¬ı˛À„¬ı˛ ¢∂ø&Ô˜˚˛ ·Í¬Ú ø¬ıÀ˙¯∏º ¬ı‘À!¡¬ı˛ ¤fl¡øÈ¬ õ∂±z¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜ ¤fl¡øÈ¬ é≈¬^
Œ¬ı˛ÀÚ±-Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ øÂ√^ ¡Z±¬ı˛± ˜≈q¡ ˝√√˚˛º ¬ı‘À!¡¬ı˛ ’Ú… õ∂±Àz¬¬ı˛ øÂ√^øÈ¬Àfl¡ Œ¬ı˛‰¬ÚøÂ√^ ¬ı˘± ˝√√˚˛ Œ˚øÈ¬ ˜…±KI◊˘
·˝3√√À¬ı˛¬ı˛ ¸≈õ∂±¬ıË±øefl¡˚˛±˘ õ∂Àfl¡±Àá¬ ˜≈q¡ ˝√√˚˛º Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ Ó¬¬ı˛˘ ŒÔÀfl¡ Œ¬ı˛‰¬Ú ¬ıd≈¬ ¬ı‘!¡ ¡Z±¬ı˛± ”√¬ı˛œˆ”¬Ó¬ ˝√√˚˛º

Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ¸±˜ÀÚ ’Ú… ¤fl¡øÈ¬ Œ¬ı˛‰¬Ú ’e· Œfl¡¬ı±À¬ı˛¬ı˛ ’e· ¬ı± Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ ¢∂ø&Ô ’±ÀÂ√º ¤øÈ¬
Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ¤ø¬ÛÀÔø˘˚˛±˜ Ê√±Ó¬º ˘±˘À‰¬ ¬ı±√±˜œ ¬ı˛À„√√¬ı˛ ¤˝◊√√ ¢∂ø&Ô˜˚˛ ’—˙øÈ¬ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ ·˝3√√À¬ı˛
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Œ¬ı˛‰¬Ú¬ıd≈¬ Ó¬…±· fl¡À¬ı˛º øÁ¡Ú≈Àfl¡¬ı˛ Œ¬ı˛‰¬Ú¬ıd≈¬¬ı˛ õ∂fl‘¡øÓ¬ ˝√√˘ñ’…±À˜±øÚ˚˛± ¤¬ı— ’…±˜±˝◊√√ÀÚ±À˚Ã· ¸˜”˝√√º
Œ¬ı˛‰¬Ú¬ıd≈¬ÀÓ¬ ’ä ¬Ûø¬ı˛˜±ÀÌ ˝◊√√Î¬◊ø¬ı˛˚˛± ¤¬ı— ˝◊√√Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬› Ô±Àfl¡º

8.7.7 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ø¬ıøˆ¬iß ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ˚À˝√√Ó≈¬ ¤˝◊√√ øÁ¡Ú≈fl¡øÈ¬ Ê√˘±˙À˚˛¬ı˛ øÚÀ‰¬ ÒœÀ¬ı˛ › ¸¬ı˛˘ Ê√œ¬ıÚ˚±S±˚˛ ’ˆ¬…d¬, Œ¸˝◊√√À˝√√Ó≈¬ õ∂±ÌœøÈ¬¬ı˛ ø¬ıøˆ¬iß
¶ß±˚˛≈¬ı˛ ø¬ıÚ…±À¸ Œfl¡±Ú› Ê√øÈ¬˘Ó¬± Œ‰¬±À‡ ¬ÛÀÎ¬ˇ Ú±º øÓ¬ÚÀÊ√±Î¬ˇ± ¶ß±˚˛≈¢∂ø&Ô ¬ı± ·…±—ø˘˚˛± Œ˚˜Ú Œ¸ø¬ı˛À¬ıË±õ≠≈¬ı˛±˘,
Œ¬ÛÎ¬±˘ ¤¬ı— øˆ¬À¸¬ı˛±˘ ˚Ô±√flË¡À˜ ¢∂±¸ Ú±˘œ¬ı˛ ’¢∂ˆ¬±À·¬ı˛ ≈√í¬Û±À˙, ˜±—¸˘ ¬ÛÀ√¬ı˛ øˆ¬Ó¬À¬ı˛ ¤¬ı— ø¬ÛÂ√ÀÚ¬ı˛
’…±Î¬±"√√±¬ı˛ Œ¬Û˙œ¬ı˛ õ∂±˚˛ fl¡±ÀÂ√ ’¬ıøàÔÓ¬º ¤˝◊√√ ¶ß±˚˛≈¢∂ø&ÔÀÊ√±Î¬ˇ± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· fl¡ø˜ø˙›¬ı˛ Ú±À˜ ¶ß±˚˛≈¸”S
¤¬ı— ¤Àfl¡ ’¬ÛÀ¬ı˛¬ı˛ ¸Àe· fl¡±ÀÚø"√√ˆ¬ Ú±À˜ ¶ß±˚˛≈¸”S ¡Z±¬ı˛± ˚≈q¡ Ô±Àfl¡º Î¬◊¬ÛÀ¬ı˛±q¡ ¶ß±˚˛≈¢∂ø&Ô ŒÔÀfl¡ ’±¬ı±¬ı˛
¸”Ñ ¶ß±˚˛≈ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa ø¬ıd‘¬Ó¬ ˝√√À˚˛ÀÂ√º ¤¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ˜ÀÒ… ¸˜i§˚˛ ¸±ÒÚ ¸y¬¬ı ˝√√˚˛º

øÁ¡Ú≈Àfl¡¬ı˛ ¸—À¬ı√œ ’e··≈ø˘› ¸≈·øÍ¬Ó¬ Ú˚˛º ¤À√¬ı˛ ¸≈¶Û©Ü Œfl¡±Ú ˜d¬fl¡ ’—˙ ŒÚ˝◊√√, fl¡±ÀÊ√˝◊√√ fl¡ø¯∏«fl¡±
› Œ‰¬±‡ Ô±Àfl¡ Ú±º õ∂±ÌœøÈ¬¬ı˛ ¤fl¡ÀÊ√±Î¬ˇ± ˆ¬±¬ı˛¸±˜… ¬ı˛é¬±fl¡±¬ı˛œ ’e· àÈ√√…±ÀÈ¬±ø¸àÈ√√, Ê√À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ‰¬ø¬ı˛S
¬Û¬ı˛œé¬±¬ı˛ Ê√Ú… ¤fl¡·≈26√ Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬ ’¸ÀÙË¬øÎ¬˚˛±˜, ˜…±KI◊˘ › ¸±˝◊√√Ù¬ÀÚ ’¬ıøàÔÓ¬ ’¸—‡… ¶ÛÀ˙«fœ˚˛
Œfl¡±¯∏ ¬ı± È¬…±flƒ¡È¬±˝◊√√˘ Œfl¡±¯∏·≈26√ ¤¬ı— ¸±˝◊√√Ù¬ÀÚ¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ’±À˘±fl¡ ¸≈À¬ı√œ Œfl¡±¯∏ ’±ÀÂ√º

8.7.8 ˘…±À˜ø~ÀÎ¬Àk¬ı˛ Ê√ÚÚ fl¡±Ê√ ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

øÁ¡Ú≈fl¡ ¤fl¡ø˘e· õ∂±Ìœº ’Ô«±» ¬¤¬ı˛ ¬Û≈¬ı˛≈¯∏ › ¶aœ õ∂±Ìœ ’±˘±√± ˝√√˚˛º øfl¡z≈¬ ¬ıø˝√√Õ¬ıø˙À©Ü… ¬Û≈¬ı˛≈¯∏ › ¶aœ
õ∂±ÌœÀfl¡ ¸Ú±q¡ fl¡¬ı˛± ¸y¬¬ı Ú˚˛º ¤˝◊√√ ‚È¬Ú± õ∂˜±Ì fl¡À¬ı˛ Œ˚ õ∂±ÌœøÈ¬ÀÓ¬ Œ˚ÃÚ-ø¡Z¬ı˛”¬ÛÓ¬± ŒÚ˝◊√√º

õ∂±ÌœøÈ¬¬ı˛ ¬Û≈—Ê√ÚÚ ’e·¬ı˛”À¬Û ¤fl¡ÀÊ√±Î¬ˇ± ’øÚ˚˛Ó¬±fl¡±¬ı˛ ˙≈√flË¡±˙˚˛ › ˙≈√flË¡Ú±˘œ ’±ÀÂ√º õ∂Ê√ÚÚ Ÿ¬Ó≈¬ÀÓ¬
˙≈√flË¡±˙˚˛ ¬ıÎ¬ˇ ’±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ ¤¬ı— ¸±√±ÀÈ¬ ¬ı˛À„√√¬ı˛ ˝√√˚˛º ˙≈√flË¡Ú±˘œ Ù≈¬˘fl¡± õ∂Àfl¡±Àá¬ ’z¬–Ù≈¬˘fl¡± Ù¬˘Àfl¡¬ı˛
fl¡±ÀÂ√ ¤fl¡øÈ¬ Ê√ÚÚøÂ√^ ¡Z±¬ı˛± ˜≈q¡ ˝√√˚˛º

øÁ¡Ú≈fl¡øÈ¬¬ı˛ ¶aœ Ê√ÚÚ ’e· ¬ı˛”À¬Û ¤fl¡ÀÊ√±Î¬ˇ± øÎ¬•§±˙˚˛ › øÎ¬•§Ú±˘œ ’±ÀÂ√º ˙≈√flË¡±˙À˚˛¬ı˛ ˜ÀÓ¬± øÎ¬•§±˙˚˛›
’ÀLa¬ı˛ ¬Û“√…±‰¬±ÀÚ± ’—À˙¬ı˛ ‰¬±¬ı˛ø√Àfl¡ ’¬ıøàÔÓ¬º ¬Ûø¬ı˛ÌÓ¬ øÁ¡Ú≈Àfl¡¬ı˛ øÎ¬•§±˙˚˛ ˘±˘À‰¬ ¬ı˛À„√√¬ı˛ ˝√√˚˛ ¤¬ı— øÎ¬•§Ú±˘œ
¡Z±¬ı˛± Ù≈¬˘fl¡± õ∂Àfl¡±Àá¬ ˜≈q¡ ˝√√˚˛º

øÚÀ¯∏Àfl¡¬ı˛ ¸˜À˚˛ ¬Û≈¬ı˛≈¯∏ øÁ¡Ú≈fl¡ ŒÔÀfl¡ øÚ·«Ó¬ ˙≈√flË¡±Ì≈ ¬ıø˝√√–¬Ûø¬ı˛À¬ıÀ˙ ˜≈q¡ ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ ¶aœ õ∂±Ìœ¬ı˛
’z¬–À¸Ë±Ó¬œ˚˛ ¸±˝◊√√Ù¬Ú ¡Z±¬ı˛± øÁ¡Ú≈Àfl¡¬ı˛ Ù≈¬˘fl¡± õ∂Àfl¡±Àá¬ Ê√˘ ¸À˜Ó¬ ˙≈√flË¡±Ì≈ õ∂À¬ı˙ fl¡À¬ı˛º ¤‡±ÀÚ˝◊√√ ¶aœ õ∂±Ìœ¬ı˛
øÎ¬•§±Ì≈·≈ø˘ Ô±Àfl¡ ¤¬ı— ˙≈√flË¡±Ì≈¬ı˛ ¡Z±¬ı˛± øÚø¯∏q¡ ˝√√˚˛º øÚø¯∏q¡ øÎ¬•§±Ì≈Àfl¡ Ê√±˝◊√√À·±È¬ ¬ıÀ˘º Ê√±˝◊√√À·±È¬ ¬Ûø¬ı˛¶£”¬¬ı˛ÀÌ¬ı˛
¬Û¬ı˛ √flË¡˜˙– ¬ıv±àÈ≈√√˘±, ·…±àÈ≈√√˘± ¤¬ı— ¢≠ø‰¬øÎ¬˚˛±˜ ˘±ˆ«¬±ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ¤˝◊√√ ˘±ˆ«¬±·≈ø˘ ˜±ÀÂ√¬ı˛ Ù≈¬˘fl¡± › ¬Û±‡Ú±˚˛
’±|˚˛ ¢∂˝√√Ì fl¡À¬ı˛º õ∂±˚˛ ≈√í˜±¸ ¬Û¬ı˛ ¤˝◊√√ ˘±ˆ«¬±¬ı˛ ˜±—¸˘ ¬Û√, Ù≈¬˘fl¡± › ’Ú…±Ú… Œ√˝√√˚La ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı—
˜±ÀÂ√¬ı˛ Œ√˝√√ Ó¬…±· fl¡À¬ı˛º ¤¬ı˛¬Û¬ı˛ ’¬Ûø¬ı˛ÌÓ¬ øÁ¡Ú≈fl¡·≈ø˘ Ê√˘±˙À˚˛¬ı˛ øÚÀ‰¬ ¶§±ÒœÚ Ê√œ¬ıÚ˚±S± ˙≈¬ı˛≈ fl¡À¬ı˛ ¤¬ı—
¬Û”Ì«±e· õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º
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8.8 Œ¸ø¬Û˚˛±¬ı˛ fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú

Œ˜±˘±¶®± ¬ÛÀ¬ı«¬ı˛ Œ|Ìœø¬ıÚ…±¸ ¬Û˚«±À˘±‰¬Ú±¬ı˛ ¸˜˚˛ ’±¬ÛÚ±À√¬ı˛ Ò±¬ı˛Ì± ˝√√À˚˛ÀÂ√ Œ˚ Œ|Ìœ Œfl¡Ù¬±À˘±À¬Û±Î¬±¬ı˛
õ∂±Ìœ¬ı˛± ·Í¬Ú·Ó¬ˆ¬±À¬ı ¸¬ıÀ‰¬À˚˛ Î¬◊ißÓ¬º ¤˝◊√√ Œ|Ìœ¬ı˛ ¤fl¡øÈ¬ õ∂Ó¬œfl¡ õ∂±Ìœ ˝√√˘ Œ¸ø¬Û˚˛±º Œ¸ø¬Û˚˛±Àfl¡ ‰¬˘øÓ¬
fl¡Ô±˚˛ ëfl¡±Èƒ¬˘ƒ øÙ˙í ¬ıÀ˘º ˚ø√› ¤À√¬ı˛ ˜±Â√ ¬ı˘±¬ı˛ Œfl¡±Ú› fl¡±¬ı˛Ì ŒÚ˝◊√√º ¬Û‘øÔ¬ıœ¬ı˛ ¢∂œÉ˜G¬˘œ¬ı˛ ¸¬ı ¸˜≈À^¬ı˛
Ó¬œ¬ı˛¬ıÓ«¬œ ’·ˆ¬œ¬ı˛ Ê√À˘ ¤¬ı˛± ¬ı¸¬ı±¸ fl¡À¬ı˛º ¤¬ı˛± ¬Û±ù´«œ˚˛ ¬Û±‡Ú± ¸=±ø˘Ó¬ fl¡À¬ı˛ Òœ¬ı˛·øÓ¬ÀÓ¬ ¸“√±Ó¬±¬ı˛ ø√ÀÓ¬
¬Û±À¬ı˛º ’±¬ı±¬ı˛ ø¬ı¬ÛÀ√¬ı˛ ·&Ò Œ¬ÛÀ¬˘ ^≈Ó¬ ¸±˝◊√√Ù¬Ú ø√À˚˛ Ê√˘ ŒÂ√ÀÎ¬ˇ ¤fl¡ Ê√±˚˛·± ŒÔÀfl¡ ’Ú… Ê√±˚˛·±˚˛ ˚±›˚˛±¬ı˛
é¬˜Ó¬± ¬ı˛±À‡º ¬Û±ø¬ı˛¬Û±øù´«fl¡ ¬ı˛À„√√¬ı˛ ¸Àe· ¤¬ı˛± Œ√À˝√√¬ı˛ ¬ı˛„√√ ¬Û±ÀåÈ¬ ‰¬˜»fl¡±¬ı˛ˆ¬±À¬ı ’±RÀ·±¬ÛÚ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º
’±¬ı±¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂Ê√±øÓ¬¬ı˛ Œ¸ø¬Û˚˛±¬ı˛ Œ√˝√√ ŒÔÀfl¡ ’±À˘± Î¬◊»¬Ûiß ˝√√˚˛ ˚±Àfl¡ ∆Ê√¬ı≈√…øÓ¬ (bioluminescence)

¬ı˘± ˝√√˚˛º Œ¸ø¬Û˚˛± ˙S≈¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ Œ¬ı˛˝√√±˝◊√√ ¬Û±›˚˛±¬ı˛ Ê√Ú… ˝◊√√efl¡¢∂ø&Ô ŒÔÀfl¡ fl¡±˘À‰¬ ¬ı˛„√√ Ê√À˘ Â√øÎ¬ˇÀ˚˛ Œ√˚˛
¤¬ı— ‹ àÔ±Ú ŒÔÀfl¡ ^≈Ó¬ ¬Û±ø˘À˚˛ ˚±˚˛º

8.8.1 õ∂±ÌœÊ√·ÀÓ¬ Œ¸ø¬Û˚˛±¬ı˛ ’¬ıàÔ±Ú

¬Û¬ı« – Œ˜±˘±¶®±

Œ|Ìœ – Œfl¡Ù¬±À˘±À¬Û±Î¬±

Î¬◊¬ÛÀ|Ìœ – Œfl¡±ø˘’˚˛øÎ¬˚˛±

ø¬ı:±Ú¸•úÓ¬ Ú±˜ – Œ¸ø¬Û˚˛± ’øÙ¬ø¸Ú±ø˘¸ (Sepia officinalis)

8.8.2 Œ¸ø¬Û˚˛±¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü…

¸˜≈À^¬ı˛ Ó¬œÀ¬ı˛ ŒÊ√À˘À√¬ı˛ Ê√±À˘ ø¬ıøˆ¬iß ˜±ÀÂ√¬ı˛ ¸Àe· õ∂±˚˛˝◊√√ ¤˝◊√√ õ∂±ÌœøÈ¬ Ò¬ı˛± ¬ÛÀÎ¬ˇº Œ¸Ãˆ¬±·…¬ı˙Ó¬–
’±¬ÛøÚ ˚ø√ ¤˝◊√√ õ∂±ÌœøÈ¬Àfl¡ Œ√À‡ Ô±Àfl¡Ú Ó¬À¬ı øfl¡Â≈√ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… ¸˝√√ÀÊ√˝◊√√ ˜ÀÚ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº ¤¬ı˛
Œ√˝√√øÈ¬ ¸±√±ÀÈ¬ ’Ô¬ı± ˝√√±{√®± ¬ı±√±˜œ ˝√√˚˛º õ∂±ÌœøÈ¬ õ∂±˚˛ 20 Œ¸øKI◊ø˜È¬±¬ı˛ ¬Û˚«z¬ √œ‚« ˝√√ÀÓ¬ ¬Û±À¬ı˛º Œ√˝√√øÈ¬ øÓ¬ÚøÈ¬
’—À˙ ø¬ıˆ¬q¡ Œ˚˜Úñ¬˜d¬fl¡, ¸—øé¬5 ¢∂œ¬ı± ¬ı± ·˘± ¤¬ı— Œ√˝√√fl¡±G¬º Œ·±˘±fl¡±¬ı˛ ˜d¬fl¡øÈ¬ ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü…˚≈q¡º
¤¬ı˛ ≈√ ¬Û±À˙ ¤fl¡øÈ¬ fl¡À¬ı˛ ¬Û±ù´«œ˚˛ Î¬◊ißÓ¬ Œ‰¬±‡ ’±ÀÂ√º ˜≈q¡ õ∂±Àz¬ ˜≈‡øÂ√^øÈ¬ ’Ó¬…z¬ ¶Û©Üˆ¬±À¬ı Œ√‡± ˚±˚˛º
¬Û“√±‰¬ ŒÊ√±Î¬ˇ± Î¬◊¬Û¬ı‘øX ¬ı± ¬ı±˝≈√√ ˜≈‡øÂ√^Àfl¡ ø‚À¬ı˛ Ô±Àfl¡º ¤À√¬ı˛ ˜ÀÒ… ‰¬±¬ı˛ÀÊ√±Î¬ˇ± ’À¬Ûé¬±fl‘¡Ó¬ ŒÂ√±È¬ ¤¬ı— ¸“”‰¬±À˘±º
¬ı±˝≈√√¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ Ó¬À˘ ’¸—‡… Œ‰¬±¯∏fl¡ ’±ÀÂ√º ¬Û=˜ ŒÊ√±Î¬ˇ± Î¬◊¬Û¬ı‘øXøÈ¬ √œ‚« › Ú˘±fl‘¡øÓ¬¬ı˛ ˝√√˚˛ ¤¬ı— ¤À√¬ı˛
fl¡ø¯∏«fl¡± ¬ıÀ˘º fl¡ø¯∏«fl¡±¬ı˛ ˙≈Ò≈˜±S ‰¬›Î¬ˇ± õ∂±Àz¬ Œ‰¬±¯∏fl¡ ’±ÀÂ√º Œ√˝√√fl¡±G¬øÈ¬ øÎ¬•§±fl‘¡øÓ¬ ¤¬ı— ≈√í¬Û±À˙ Œ¬Û˙œ¬ı˛
ˆ¬“√±Ê√ ¬ı± ¬Û±‡Ú± ’±ÀÂ√º Œ√˝√√fl¡±G¬øÈ¬ ¤fl¡øÈ¬ ˘•§±ÀÈ¬ › ≈√ õ∂±5 ¸¬ı˛≈ ‰”¬Ì«fl¡˜˚˛ ’z¬–fl¡efl¡±˘ ¡Z±¬ı˛± ¸≈¬ı˛øé¬Ó¬ Ô±Àfl¡º
õ∂±ÌœøÈ¬¬ı˛ ˜±Ô±¬ı˛ øÍ¬fl¡ øÚÀ‰¬ ¤fl¡øÈ¬ ¸≈¶Û©Ü Ù¬±ÀÚ˘ ¬ı± ¸±˝◊√√Ù¬Úº ˜…±KI◊˘ ·˝3√√À¬ı˛ ¤˝◊√√ ¸±˝◊√√Ù¬ÚøÈ¬ ‰¬›Î¬ˇ± ˝√√À˚˛ ˜≈q¡
˝√√˚˛º ¸±˝◊√√Ù¬ÀÚ¬ı˛ ˜≈q¡ õ∂±z¬øÈ¬ ’Ó¬…z¬ Ú˜Úœ˚˛ › ¸‰¬˘ ˝√√›˚˛±¬ı˛ Ê√Ú… Ê√˘ Œ˚ Œfl¡±Ú›ø√Àfl¡ ¬Ûø¬ı˛‰¬±ø˘Ó¬ ˝√√ÀÓ¬
¬Û±À¬ı˛º Ù¬À˘ õ∂±ÌœøÈ¬ Œ˚ Œfl¡±ÀÚ±› ø√Àfl¡ ·˜ÀÚ¬ı˛ é¬˜Ó¬± ¬ı˛±À‡º
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˜…±KI◊˘ ·˝3√√À¬ı˛¬ı˛ ˜ÀÒ… ¤fl¡ÀÊ√±Î¬ˇ± øÈ¬øÚøÎ¬˚˛±, Œ¬ÛÃø©Üfl¡ Ú±˘œ, Œ¬ÛÃø©Üfl¡ Î¬◊¬Û¬ı‘øX, ˝◊√√efl¡¢∂ø&Ô, Œ¬Û˙œ ›
õ∂Ê√ÚÚ ’e·, ¶ß±˚˛≈ ˝◊√√Ó¬…±ø√ Œ√‡± ˚±˚˛º Œ¸ø¬Û˚˛± õ∂±ÌœÀÓ¬ ø˝√√À˜±ø¸˘ ŒÚ˝◊√√ ¤¬ı— ¬Ûø¬ı˛¬ıÀÓ«¬ õ∂fl‘¡Ó¬ ø¸À˘±˜
’±ÀÂ√º

8.8.3 Œ¸ø¬Û˚˛±¬ı˛ ¬Û≈ø©Ü ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ¸ø¬Û˚˛± ¤¬ı— ’Ú…±Ú… Œfl¡Ù¬±À˘±À¬Û±Î¬ õ∂±Ìœ ˜±S˝◊√√ ø˙fl¡±¬ı˛Ê√œ¬ıœ ¤¬ı— ˜±—¸±˙œ ‰¬ø¬ı˛ÀS¬ı˛ ˝√√˚˛º ¤¬ı˛± ø¬ıøˆ¬iß
Ò¬ı˛ÀÌ¬ı˛ ˜±Â√, √flË¡±ÀàÈ√√ø˙˚˛± ¬ı± ø‰¬—øÎ¬ˇ Ê√±Ó¬œ˚˛ õ∂±Ìœ ‡±√… ø˝√√¸±À¬ı ‡±˚˛º ¬ı±˝≈√√ › fl¡ø¯∏«fl¡±¬ı˛ ¸±˝√√±À˚… ¤¬ı˛± ‡±√…
¸—¢∂˝√√ fl¡À¬ı˛ ¤¬ı— ˜≈À‡ ŒÈ¬ÀÚ ŒÚ˚˛º Œ¬Ûø¬ı˛ÀàÈ√√±ø˜˚˛±˘ ¬Û«√± ø√À˚˛ ˜≈‡øÂ√^øÈ¬ Œ‚¬ı˛± Ô±Àfl¡º ¬Û«√±øÈ¬ ¬ı‘M√√±fl¡±¬ı˛ ›á¬
·Í¬Ú fl¡À¬ı˛ Œ˚øÈ¬ ’¸—‡… ¸—À¬ı√œ Î¬◊¬Û¬ı‘øX ¬ı± ¬Û…±ø¬Û˘± ¸˜‘X ˝√√˚˛º ˜≈‡·˝3√√À¬ı˛ ¤fl¡ÀÊ√±Î¬ˇ± ˙øq¡˙±˘œ Œ‰¬±˚˛±˘
’±ÀÂ√º ¤Â√±Î¬ˇ± ˜≈‡·˝3√√À¬ı˛ ¤fl¡øÈ¬ Œ¬Û˙œ˚˛ ·Í¬Ú › ŒÎ¬±ÀKI◊±ÀÙ¬±¬ı˛ › ¬ı˛…±Î≈¬˘± ¬Û±›˚˛± ˚±˚˛º ≈√ ŒÊ√±Î¬ˇ± ˘±˘±¢∂ø&Ô
˜≈‡·˝3√√À¬ı˛ ˜≈q¡ ˝√√˚˛º ˘±˘±¢∂ø&Ô¬ı˛ ¬ı˛¸ Œ˚˜Ú ¤fl¡ø√Àfl¡ ø¬Ûø26√˘ ¬ı˛¸ ø˜Î¬◊fl¡±¸ é¬¬ı˛Ì fl¡À¬ı˛ ¤¬ı— ’Ú…ø√Àfl¡ ¤¬ı˛
¬ı˛¸ ø˙fl¡±¬ı˛Àfl¡ ’¸±Î¬ˇ fl¡¬ı˛±¬ı˛ é¬˜Ó¬± ¬ı˛±À‡º ¢∂±¸Ú±˘œøÈ¬ ¸—øé¬5 ˝√√˚˛ ¤¬ı— ¤øÈ¬ ¸¬ı˛±¸ø¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ ø˜ø˘Ó¬
˝√√˚˛º ¬Û±fl¡àÔ˘œøÈ¬ ≈√øÈ¬ õ∂Àfl¡±á¬˚≈q¡º ¢∂±¸Ú±˘œ¬ı˛ fl¡±ÀÂ√ ¬Û±fl¡àÔ˘œ¬ı˛ ’—˙øÈ¬Àfl¡ ø·Ê√±Î«¬ ¬ıÀ˘º ¤˝◊√√ ’—˙øÈ¬
’Ó¬…z¬ Œ¬Û˙œ ¬ı˝≈√√˘ ˚± ‡±√…Àfl¡ ‰”¬Ì«-ø¬ı‰”¬Ì« fl¡À¬ı˛º é≈¬^±ÀLa¬ı˛ fl¡±ÀÂ√ ¬Û±fl¡àÔ˘œ¬ı˛ ø¡ZÓ¬œ˚˛ ’—˙øÈ¬ ’¬ıøàÔÓ¬º ¤˝◊√√
’—À˙¬ı˛ õ∂±‰¬œÀ¬ı˛ Î¬◊»À¸‰¬fl¡ ¬Û”Ì« ¢∂ø&Ô ’±ÀÂ√º ¤‡±ÀÚ ≈√øÈ¬ Œ¬ÛÃø©Üfl¡ Î¬◊¬Û¬ı‘øX ¬ı± Œ˝√√¬Û±ÀÈ¬±¬Û…±—ø√flË¡˚˛±¸ ¬ı±
Î¬±˝◊√√ÀÊ√øàÈ√√ˆ¬ Î¬±˝◊√√ˆ¬±øÈ«¬fl≈¡˘±¬ı˛ ’¬ıàÔ±Ú Œ‰¬±À‡ ¬ÛÀÎ¬ˇº Î¬◊¬Û¬ı‘øX ≈√øÈ¬ ø¸fl¡±À˜¬ı˛ Î¬◊»¸àÔÀ˘ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊¬Û¬ı‘øX
≈√øÈ¬Àfl¡ ’ÀÚfl¡ ¸˜˚˛ ì˚fl‘¡»î ¬ı˘± ˝√√˚˛º Œ¸ø¬Û˚˛±¬ı˛ Œé¬ÀS ¬ı±√±˜œ ì˚fl‘¡»î ’—À˙¬ı˛ ¸Àe· ¤fl¡øÈ¬ ¸±√±ÀÈ¬
ì’¢ü…±˙˚˛î ’—˙ Ô±Àfl¡º ’øÒfl¡±—˙ ‡±√… ¬Û±fl¡àÔ˘œ¬ı˛ ø¡ZÓ¬œ˚˛ õ∂Àfl¡±Àá¬ ¬Û±ø‰¬Ó¬ ˝√√˚˛º Œ¸ø¬Û˚˛±¬ı˛ ’La ’—˙øÈ¬
ŒÂ√±È¬ ˝√√˚˛º ˜˘±˙˚˛ ’—˙øÈ¬ ¸—øé¬5 Ú±˘œ¬ı˛ ˜ÀÓ¬± ¤¬ı— ˜…±KI◊˘ ·˝3√√À¬ı˛ ˜≈q¡ ˝√√˚˛º øfl¡z≈¬ ¤¬ı˛ ’±À· ˜˘±˙À˚˛
˝◊√√efl¡ Ôø˘¬ı˛ Ú±˘œøÈ¬ ̃ ≈q¡ ̋ √√˚˛º ̋ ◊√√efl¡ Ôø˘¬ı˛ é¬¬ı˛Ì ¬¬ıd≈¬øÈ¬ õ∂ÔÀ˜ ̃ …±KI◊˘ ·˝3√√À¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ ̧ ±˝◊√√Ù¬Ú ¡Z±¬ı˛± ¬Ûø¬ı˛À¬ıÀ˙
Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº

8.8.4 Œ¸ø¬Û˚˛±¬ı˛ ù´¸Ú ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ¸ø¬Û˚˛±¬ı˛ ù´¸Ú ¤fl¡ÀÊ√±Î¬ˇ± Ù≈¬˘fl¡± ¬ı± øÈ¬øÚøÎ¬˚˛± ¡Z±¬ı˛± ¸•Ûiß ˝√√˚˛º øÈ¬øÚøÎ¬˚˛± ’Ó¬…z¬ ¬ı˛q¡¬ı±˝√√ ¸˜‘X ˝√√˚˛º
Œ¬Û˙œ¬ı˛ ¸—Àfl¡±‰¬Ú › õ∂¸±¬ı˛Ì ¡Z±¬ı˛± ˜…±KI◊˘ ·˝3√√¬ı˛øÈ¬ Ê√˘¬Û”Ì« › Ê√˘˙”Ú… fl¡¬ı˛± ¸y¬¬ı ˝√√˚˛º øÈ¬øÚøÎ¬˚˛±ÀÓ¬
’…±Ù¬±À¬ı˛KI◊ ¬ıË±øefl¡˚˛±˘ Ò˜Úœ ø√À˚˛ fl¡±¬ı«Ú Î¬±˝◊√√’'√±˝◊√√Î¬ ¬Û”Ì« ¬ı˛q¡ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ·…±¸œ˚˛ ø¬ıøÚ˜À˚˛¬ı˛ ¬Û¬ı˛
’ø'√ÀÊ√Ú ˝◊√√Ù¬±À¬ı˛KI◊ ¬ıË±øefl¡˚˛±˘ Ò˜Úœ ¡Z±¬ı˛± ¸—·‘˝√√œÓ¬ ˝√√˚˛º ¤˝◊√√ ¬ı˛q¡ ¤¬ı˛¬Û¬ı˛ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº
ø˝√√À˜±¸±˚˛±øÚÚ ¬ı˛?fl¡¬Û”Ì« ¬ı˛q¡ ù´¸ÀÚ ˆ”¬ø˜fl¡± ¢∂˝√√Ì fl¡À¬ı˛º

8.8.5 Œ¸ø¬Û˚˛±¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ¸ø¬Û˚˛±¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú ’Ú…±Ú… Œ˜±˘±¶®±¬ı˛ Ó≈¬˘Ú±˚˛ ˚ÀÔ©Ü Î¬◊ißÓ¬º fl¡±¬ı˛Ì ¤˝◊√√ õ∂±ÌœøÈ¬ÀÓ¬ ¬ıX ¬ı˛q¡¸—¬ı˝√√Ú
Ó¬La Œ√‡± ˚±˚˛º ¤‡±ÀÚ ˜ÀÚ ¬ı˛±‡± õ∂À˚˛±Ê√Ú Œ˚ Œ¸ø¬Û˚˛±¬ı˛ Œ√À˝√√ Œfl¡±Ú› ¬ı˛q¡¬Û”Ì« ¸±˝◊√√Ú±¸ ŒÚ˝◊√√ ¤¬ı— ¬ı˛q¡
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¸¬ı¸˜˚˛ ¬ı˛q¡¬ı±À˝√√ ’±¬ıX Ô±Àfl¡º Œ¸ø¬Û˚˛±¬ı˛ ¬ı˛q¡¸—¬ı˝√√Ú fl¡À˚˛fl¡øÈ¬ ∆¬ıø˙©Ü…¬Û”Ì« Œ˚˜Ú ¤‡±ÀÚ Î¬◊2‰¬ ø¸ÀàÈ√√±ø˘fl¡
‰¬±¬Û Ô±Àfl¡ ¬ı˛q¡¬ı±À˝√√¬ı˛ ¸—Àfl¡±‰¬Ú õ∂¸±¬ı˛Ì ¶ß±˚˛≈ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛ ¤¬ı— ¸À¬ı«±¬Ûø¬ı˛ ’ø'√ÀÊ√Ú Œ˙±¯∏Ì ’Ó¬…z¬
Œ¬ı˙œ ˝√√±À¬ı˛ ‚ÀÈ¬ Ô±Àfl¡º Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˜ ¡Z±¬ı˛± ’±¬ıX ˝‘√√»ø¬ÛG¬ ≈√øÈ¬¬ı˛ ≈√øÈ¬ ’ø˘µ › ¤fl¡øÈ¬ øÚ˘˚˛ ’±ÀÂ√º øÚ˘˚˛
ŒÔÀfl¡ ¤fl¡øÈ¬ ’¢∂ ’…±›È«¬± Î¬◊»¬Ûiß ˝√√˚˛ ˚± Œ√À˝√√¬ı˛ ’¢∂ ’—À˙ ¬ı˛q¡ ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º øÚ˘˚˛ ŒÔÀfl¡ øÚ·«Ó¬ ¤fl¡øÈ¬
¬Û(±» ’±›È«¬± Œ√À˝√√¬ı˛ ø¬ÛÂ√ÀÚ¬ı˛ ’—À˙ ¬ı˛q¡ ¬Û±Í¬±˚˛º ¬ı˛q¡ ¤¬ı˛¬Û¬ı˛ ¸¬ı˛±¸ø¬ı˛ ø¬ıøˆ¬iß ø˙¬ı˛± ¡Z±¬ı˛± ˝‘√√»ø¬ÛÀG¬ øÙ¬À¬ı˛
’±À¸º

8.8.6 Œ¸ø¬Û˚˛±¬ı˛ Œ¬ı˛‰¬Ú ¸•Ûøfl«¡Ó¬ Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ¸ø¬Û˚˛±¬ı˛ ¤fl¡ÀÊ√±Î¬ˇ± ¬ıÎ¬ˇ ’±fl‘¡øÓ¬¬ı˛ ¬ı‘!¡ ¬ı± Œ¬ı˛Ú±˘ ’e· ’±ÀÂ√º ¬ı‘!¡ ¸¬ı˛±¸ø¬ı˛ ˜…±KI◊˘ ·˝3√√À¬ı˛ ˜≈q¡ ˝√√˚˛º
õ∂øÓ¬øÈ¬ ¬ı‘!¡ Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ¸Àe· ¤fl¡øÈ¬ ŒÂ√±È¬ Œ¬ı˛ÀÚ±À¬Ûø¬ı˛fl¡±øÎ«¬˚˛±˘ Ú±˘œ ¡Z±¬ı˛± ˚≈q¡ Ô±Àfl¡º ≈√øÈ¬ ¬ı‘!¡
¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ¤fl¡øÈ¬ ¬Û‘á¬œ˚˛ Œ¬ı˛‰¬Ú Ôø˘ ¡Z±¬ı˛± ˚≈q¡ Ô±Àfl¡º ¬ı‘À!¡¬ı˛ ˜”˘ ·Í¬Ú ¬ıd≈¬ ˝√√˘ ¤fl¡õ∂fl¡±¬ı˛ ¶ÛÀ?¬ı˛
˜ÀÓ¬± ¢∂ø&Ô fl¡˘±º ¤˝◊√√ ¢∂ø&Ôfl¡˘± ’…±Ù¬±À¬ı˛KI◊ ¬ıË±øefl¡˚˛±˘ Ú±˘œ ¤¬ı— Œ¬ı˛Ú±˘ø˙¬ı˛±Àfl¡ ø‚À¬ı˛ Ô±Àfl¡º ¬ı˛q¡ ŒÔÀfl¡
‹ fl¡˘± Œ¬ı˛‰¬Ú¬ıd≈¬¬ı˛ Œ˙±¯∏Ì fl¡À¬ı˛º Œ¸ø¬Û˚˛±¬ı˛ Œé¬ÀS Œ¬ı˛‰¬Ú ¬ıd≈¬¬ı˛ õ∂±˚˛ 67 ˙Ó¬±—˙ ’…±À˜±øÚ˚˛±¬ı˛”À¬Û Ô±Àfl¡
¤¬ı— ¬ı±øfl¡ ¬ıd≈¬·≈À˘± ˝√√À˘±ñ˝◊√√Î¬◊ø¬ı˛˚˛±, ˝◊√√Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ ˝◊√√Ó¬…±ø√º ¸y¬¬ıÓ¬– ’øÒ±fl¡±—˙ ’…±À˜±øÚ˚˛± øÈ¬øÚøÎ¬˚˛±
¡Z±¬ı˛± ¬ı±˝◊√√À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º

8.8.7 Œ¸ø¬Û˚˛±¬ı˛ ø¬ıøˆ¬iß ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

˚±¬ıÓ¬œ˚˛ ’À˜¬ı˛≈√`¬œ õ∂±ÌœÀ·±á¬œ¬ı˛ ˜ÀÒ… Œ¸ø¬Û˚˛±¬ı˛ ¶ß±˚˛≈¢∂ø&Ô ¬ı± ·…±—ø˘˚˛± ¬Û≈?œˆ”¬Ó¬ ˝√√À˚˛ ˜ød¬À©®¬ı˛ ˜Ó¬
·Í¬Ú ¸‘ø©Ü ˝√√À˚˛ÀÂ√ Œ˚øÈ¬ Ó¬¬ı˛≈Ì±øàÔ˜˚˛ fl¡…±¬Û¸≈À˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ø¬ı:±Úœ M. J. Wells (1962) ¤¬ı˛ ˜ÀÓ¬
¤˝◊√ õ∂±Ìœ·≈ø˘¬ı˛ ˜ÀÒ… ·ÀÎ¬ˇ 768 ø˜ø˘˚˛ÀÚ¬ı˛› Œ¬ı˙œ øÚÎ¬◊À¬ı˛±Ú ’±ÀÂ√ ˚± ŒÔÀfl¡ ¸y¬¬ıÓ¬– ’øˆ¬:Ó¬±˘t ø˙é¬±
˘±ˆ¬ ¸y¬¬ıº ˜ød¬À©®¬ı˛ ’¬ÛøÈ¬fl¡ ‡G¬≈√øÈ¬ ’Ó¬…z¬ Î¬◊ißÓ¬º õ∂±˚˛ ¤fl¡ ø˜ø˘˚˛ÀÚ¬ı˛ Œ¬ı˙œ ¶ß±˚˛≈ ¸y¬¬ıÓ¬– ’¬ÛøÈ¬fl¡
‡ÀG¬¬ı˛ ¸Àe· ¸•Ûøfl«¡Ó¬º ¤Â√±Î¬ˇ± ˜ød¬À©® ¬ı˛À˚˛ÀÂ√ ≈√øÈ¬ fl¡±Â√±fl¡±øÂ√ ’¬ıøàÔÓ¬ Œ¸ø¬ı˛¬ıË±˘ ·…±—ø˘˚˛±º ¤fl¡øÈ¬ ¬ı±!¡±˘
·…±—ø˘˚˛Ú ¤¬ı— ¤fl¡øÈ¬ ¬ıË±øfl¡˚˛±˘ ·…±—ø˘˚˛Úº ¬ıË±øfl¡˚˛±˘ ·…±—ø˘˚˛Ú ŒÔÀfl¡ Î¬◊»¬Ûiß √œ‚« ¶ß±˚˛≈·≈ø˘ ¬ı±˝≈√√ ¤¬ı—
Œ‰¬±¯∏fl¡·≈À˘±ÀÓ¬ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº ¬ı±!¡±˘ ·…±—ø˘˚˛Ú ŒÔÀfl¡ ¶ß±˚˛≈ õ∂±ÌœøÈ¬¬ı˛ ŒÍ¬“√±È¬ ¤¬ı— ˘±˘±¢∂ø&ÔÀÓ¬ ˚±˚˛º
’¬ÛøÈ¬fl¡ ‡G¬ ŒÔÀfl¡ ¶ß±˚˛≈ õ∂±ÌœøÈ¬¬ı˛ Î¬◊ißÓ¬ Œ‰¬±‡ ≈√øÈ¬ÀÓ¬ ¸¬ı˛¬ı¬ı˛±˝√√ ˝√√˚˛º ˜ød¬À©®¬ı˛ øÍ¬fl¡ øÚÀ‰¬ ’¬ıøàÔÓ¬ ¤fl¡ÀÊ√±Î¬ˇ±
øˆ¬À¸¬ı˛±˘ ·…±—ø˘˚˛± ŒÔÀfl¡ ¶ß±˚˛≈ ˚≈¢¨ ŒàÈ√√À˘È¬·…±—ø˘˚˛±ÀÓ¬ ø¬ıd‘¬Ó¬ ˝√√˚˛º Œ˙À¯∏±q¡ ·…±—ø˘˚˛± ŒÔÀfl¡ ˜…±KI◊˘
¶ß±˚˛≈ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ Œ√˝√√ ’±¬ı¬ı˛fl¡ ˜…±KI◊˘ ¬ı± Œ¬Ûø˘˚˛±À˜º øˆ¬À¸¬ı˛±˘ ·…±—ø˘˚˛± ŒÔÀfl¡ øˆ¬À¸¬ı˛±˘ ¶ß±˚˛≈ ø¬ıøˆ¬iß
Œ√˝√√˚ÀLa› ¸¬ı˛¬ı¬ı˛±˝√√ ˝√√˚˛º ¤Â√±Î¬ˇ± Œ¸ø¬Û˚˛±¬ı˛ ˙øq¡˙±˘œ ¸—Àfl¡±‰¬Ú õ∂¸±¬ı˛Ì˙œ˘ ˜…±KI◊±˘ ·˝3√√¬ı˛ ¤¬ı— Ù¬±ÀÚ˘
Ê√±À˚˛KI◊-Ù¬±˝◊√√¬ı±¬ı˛ Ó¬ÀLa¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¡º ¤˝◊√√ Ó¬ÀLa¬ı˛ ’z¬ˆ≈«¬q¡ ¶ß±˚˛≈·≈ø˘ ’Ó¬…z¬ √œ‚« ˝√√˚˛ ¤¬ı— ^≈Ó¬ Î¬◊ÀM√√Ê√Ú±
¬Ûø¬ı˛¬ı˝√√Ú fl¡À¬ı˛º Ó≈¬˘Ú±˚˛ ŒÂ√±È¬ ¶ß±˚˛≈·≈ø˘ ¸”Ñ øÚ˚˛LaÌ˜”˘fl¡ fl¡±ÀÊ√ øÚ˚≈q¡ Ô±Àfl¡º

Œ¸ø¬Û˚˛±¬ı˛ ¸—À¬ı√œ ’e··≈ø˘¬ı˛ ˜ÀÒ… ≈√øÈ¬ ’Ó¬…z¬ Î¬◊ißÓ¬ Œ‰¬±‡ ¸¬ıÀ‰¬À˚˛ Î¬◊À~‡À˚±·…º Œ‰¬±‡ ≈√øÈ¬ Î¬◊ißÓ¬
Œ˜¬ı˛≈√G¬œ¬ı˛ Œ‰¬±À‡¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º ¤¬ı˛± ’±—ø˙fl¡ˆ¬±À¬ı Ó¬¬ı˛≈Ì±øàÔ˜˚˛ Œõ≠È¬ ¡Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¡º Œ‰¬±À‡¬ı˛ ¸±˜ÀÚ
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fl¡øÌ«˚˛±, ’±˝◊√√ø¬ı˛¸ ’±ÀÂ√º ø¸ø˘˚˛±¬ı˛œ õ∂À¸¸ ¡Z±¬ı˛± ˚≈q¡ ¤fl¡øÈ¬ Œ˘Àk¬ı˛ Î¬◊¬ÛøàÔøÓ¬› ’±˜±À√¬ı˛ ’¬ı±fl¡ fl¡À¬ı˛º
Œ˘k ‰¬é≈¬À·±˘fl¡Àfl¡ ¤fl¡øÈ¬ ’¢∂ › ¤fl¡øÈ¬ ¬Û=±» õ∂Àfl¡±Àá¬ ø¬ıˆ¬q¡ fl¡À¬ı˛º Œ¬ı˛øÈ¬Ú± ¬ı˛q¡Àfl¡±¯∏ ¸˜‘X ˝√√˚˛º
Œ¬ı˛øÈ¬Ú±Àfl¡±¯∏·≈À˘± ’¬ÛøÈ¬fl¡ ‡G¬ ŒÔÀfl¡ ¶ß±˚˛≈ ¸¬ı˛¬ı¬ı˛±˝√√ Œ¬ÛÀ˚˛ Ô±Àfl¡º Œ¸ø¬Û˚˛±¬ı˛ ˆ¬±¬ı˛¸±˜…¬ı˛é¬±fl¡±¬ı˛œ ’e· ≈√øÈ¬
àÈ√√…±ÀÈ¬±ø¸àÈ√√ ’±ÀÂ√ Œ˚·≈ø˘ ˜ød¬Àfl¡¬ı˛ Ó¬¬ı˛≈Ì±øàÔ˜˚˛ fl¡…±¬Û¸≈À˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬º ≈√øÈ¬ ‰¬é≈¬¬¬ı‘Àz¬¬ı˛ fl¡±ÀÂ√ ¤fl¡øÈ¬
ø¸ø˘˚˛±˚≈q¡ ·Ó«¬ ¸y¬¬ıÓ¬– ‚Ë±Ì¸—À¬ı√œ ’e·¬ı˛”À¬Û fl¡±Ê√ fl¡À¬ı˛º

8.8.8 Œ¸ø¬Û˚˛±¬ı˛ Ê√ÚÚfl¡±Ê√ ¸•Ûøfl«¡Ó¬ ø¬ıøˆ¬iß Œ√˝√√˚ÀLa¬ı˛ ø¬ıÚ…±¸ › fl¡±Ê√

Œ¸ø¬Û˚˛±¬ı˛ ¬Û≈¬ı˛≈¯∏ › ¶aœ õ∂±Ìœ ’±˘±±√ ˝√√˚˛º ¬Û≈— õ∂±ÌœÀfl¡ ≈√øÈ¬ ˘•§± Œ˝√√À"√√±fl¡øÈ¬˘±˝◊√√Êƒ√Î¬ ¬ı±˝≈√√ ¡Z±¬ı˛± Œ‰¬Ú±
˚±˚˛º ¬ı˝≈√√ ¬¬ıÂ√¬ı˛ ’±À· ¢∂œfl¡ √±˙«øÚfl¡ ’…±ø¬ı˛àÈ√√È¬˘ ¤˝◊√√ ¬ı±˝≈√√ ≈√øÈ¬Àfl¡ ¸Ú±q¡ fl¡À¬ı˛Úº ¬Û≈— õ∂±Ìœ ŒÔÀfl¡ ¤˝◊√√ ¬ı±˝≈√√
≈√øÈ¬ ˙≈√flË¡±Ì≈·≈26√ ¬ı± ¶Û±˜«±ÀÈ¬±ÀÙ¬±¬ı˛ ¬ı˝√√Ú fl¡À¬ı˛º

¬Û≈— õ∂±ÌœÀÓ¬ õ∂Ê√ÚÚ ’e·¬ı˛”À¬Û fl¡…±¬Û¸≈˘ ¬Ûø¬ı˛¬ı‘Ó¬ Ú±ø˘fl¡±fl‘¡øÓ¬ ˙≈√flË¡±˙˚˛, √œ‚« › ¬Û“√…±‰¬±ÀÚ± ˙≈√flË¡Ú±˘œ,
¶Û±˜«±ÀÈ¬±ÀÙ¬±¬ı˛ Î¬◊»¬Û±√Úfl¡±¬ı˛œ Ê√øÈ¬˘ ’e·, ¶Û±˜«±ÀÈ¬±ÀÙ¬±¬ı˛ ¸=˚˛fl¡±¬ı˛œ øÚÎ¬˝√√±À˜¬ı˛ Ôø˘ ø√À˚˛ ·øÍ¬Ó¬º
Œ˙À¯∏±q¡ Ôø˘øÈ¬ ˜…±KI◊˘·˝3√√À¬ı˛ ˜≈q¡ ˝√√˚˛º õ∂øÓ¬øÈ¬ ¶Û±˜«±ÀÈ¬±ÀÙ¬±¬ı˛ õ∂±˚˛ ¤fl¡ Œ¸øKI◊ø˜È¬±¬ı˛ √œ‚« Œ¬ı¸¬ı˘ ¬ı…±ÀÈ¬¬ı˛
˜Ó¬ ·Í¬Ú˚≈q¡º ¤¬ı˛ ¤fl¡øÈ¬ ’—À˙ ˙≈√flË¡±Ì≈ ·≈26√ Ô±Àfl¡º

¶aœ õ∂±ÌœÀÓ¬ Ó≈¬˘Ú±˜”˘fl¡ˆ¬±À¬ı ¸¬ı˛˘ õ∂Ê√ÚÚ ’e· Œ√‡± ˚±˚˛º ¤fl¡øÈ¬ øÎ¬•§±˙˚˛, øÎ¬•§Ú±˘œ, ›øˆ¬Î≈¬fl¡±˘
¢∂ø&Ô [øÎ¬•§±Ì≈¬ı˛ fl≈¡¸≈˜õ∂√±˚˛œ ¢∂ø&Ô] õ∂Ê√ÚÚ ’e·¬ı˛”À¬Û Ô±Àfl¡º øÎ¬•§Ú±˘œøÈ¬ ˜…±KI◊˘·˝3√√À¬ı˛ ˜˘±˙À˚˛¬ı˛ ¬ı“√±ø√Àfl¡
˜≈q¡ ˝√√˚˛º ’efl¡œ˚˛À√À˙ ’¬ıøàÔÓ¬ ¤fl¡ÀÊ√±Î¬ˇ± øÚøÎ¬À˜KI◊±˘ ¢∂ø&Ô ŒÔÀfl¡ øÎ¬•§À‡±˘fl¡ ∆Ó¬ø¬ı˛ ˝√√˚˛º

øÚÀ¯∏Àfl¡¬ı˛ ¸Àe· ¬Û≈— õ∂±Ìœ¬ı˛ ˜ÀÒ… õ∂±fl¡ õ∂Ê√ÚÚ ’±‰¬¬ı˛Ì ¬ı± Œfl¡±È«¬ø˙¬Û (Courtship) Œ√‡± ˚±˚˛º ¤¬ı˛¬Û¬ı˛
¬Û≈— õ∂±ÌœøÈ¬ Œ˝√√À"√√±fl¡øÈ¬˘±˝◊√√Êƒ√Îƒ¬ ¬ı±˝≈√√ ø√À˚˛ øÚÎ¬˝√√±À˜¬ı˛ Ôø˘ ŒÔÀfl¡ ¶Û±˜«±ÀÈ¬±ÀÙ¬±¬ı˛ Ó≈¬À˘ øÚÀ˚˛ ¶aœ õ∂±Ìœ¬ı˛
˜…±KI◊˘·˝3√√À¬ı˛ øÚÀ¯∏Àfl¡¬ı˛ Î¬◊ÀVÀ˙… àÔ±¬ÛÚ fl¡À¬ı˛º øÚø¯∏q¡ øÎ¬•§±Ì≈ ¬ı± Ê√±˝◊√√À·±È¬ õ∂Ó¬…é¬ ¬Ûø¬ı˛¶£≈¬¬ı˛Ì ¡Z±¬ı˛± ÒœÀ¬ı˛
ÒœÀ¬ı˛ ¬Û”Ì«±e· õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

’Ú≈̇ œ˘Úœ

ÚœÀ‰¬¬ı˛ Ó¬±ø˘fl¡± ŒÔÀfl¡ Î¬◊¬Û˚≈q¡ ˙s ¬ı± ˙s·≈26√ øÚÀ˚˛ ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¡¬ı˛≈Ú –

1. ¤fl¡øÈ¬ ¶§±ÒœÚÊ√œ¬ıœ, ˆ¬±¸˜±Ú, ¸±˜≈ø^fl¡ Œ˜±˘±¶®±¬ı˛ Î¬◊√±˝√√¬ı˛Ì¬ı˛”À¬Û ññññ Ú±˜ fl¡¬ı˛± Œ˚ÀÓ¬
¬Û±À¬ı˛º

 2. ññññ ˝√√í˘ ¤fl¡øÈ¬ ‰≈¬Ì«fl¡˜˚˛ Œ‡±˘fl¡˚≈q¡ Œ˜±˘±¶®±º

3. Œ˜±˘±¶®± ¸•ÛÀfl«¡ ’Ò…˚˛ÚÀfl¡ ññññ ¬ıÀ˘º

4. ·ˆ¬œ¬ı˛ ¸˜≈À^¬ı˛ Ó¬˘À√À˙ ¬Û±›˚˛± ˚±˚˛ ¤˜Ú ¤fl¡øÈ¬ Œ˜±˘±¶®± õ∂±Ìœ ˝√√˘ ññññ

5. ¬Û±˝◊√√˘±¬ı˛ ˚±¬ıÓ¬œ˚˛ ’±z¬¬ı˛˚La ññññ ’±¬ı¬ı˛ÀÌ Ï¬±fl¡± Ô±Àfl¡º
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6. ¬Û±˝◊√√˘±¬ı˛ Œ¬ı˛‰¬Ú ’e·Àfl¡ ññññ ¬ı˘± ˝√√˚˛º

7. ˘…±À˜ø~ÀÎ¬Àk¬ı˛ Œ‡±˘Àfl¡ ¤fl¡øÈ¬ Î¬◊“√‰≈¬ àÔ±Ú ’±ÀÂ√ ˚±Àfl¡ ññññ ¬ıÀ˘º

8. ññññ ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ˜≈‡øÂ√À^¬ı˛ ≈√í¬Û±À˙ ¤fl¡øÈ¬ ‡±√…¸—¢∂±˝√√fl¡ ’e·º

9. Œ¸ø¬Û˚˛±¬ı˛ Œ¬ÛÃø©Üfl¡ Î¬◊¬Û¬ı‘øXÀfl¡ ññññ ¬ı˘± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

10. ññññ Œ¸ø¬Û˚˛±¬ı˛ Œ˝√√À"√√±fl¡øÈ¬˘±˝◊√√Î¬Ê√ ¬ı±˝≈√√ Ô±Àfl¡º

[˜…±˘±Àfl¡±˘øÊ√, øÚ›ø¬Ûø˘Ú±, ̃ …±KI◊˘, Œ¸ø¬Û˚˛±, Œ¬ı±ÀÊ√Ú±À¸¬ı˛ ’e·, ¬Û±˝◊√√˘±, ¬Û≈¬ı˛≈¯∏, Œ˝√√¬Û±ÀÈ¬±¬Û…±—ø√flË¡˚˛±¸,
Œ˘ø¬ı˚˛±˘ ¬Û±~, ’±À•§±]

8.9 ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ÀÓ¬ ’±¬ÛÚ±¬ı˛ ø˙‡ÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú Œ˚,

l Œ˜±˘±¶®± õ∂±ÌœÀ√¬ı˛ ∆¬ıø‰¬S… › ø¬ıøˆ¬ißÓ¬± ’Ú≈Ò±¬ıÚ fl¡¬ı˛±º Î¬◊¬Û˚≈q¡ Œ|Ìœø¬ıÚ…±¸ ¡Z±¬ı˛± ø¬ıøˆ¬iß
õ∂±Ìœ·≈À˘±Àfl¡ Œ·±á¬œˆ≈¬q¡ fl¡¬ı˛±¬ı˛ ˜”˘ÚœøÓ¬ ¸•ÛÀfl«¡ :±Ú˘±ˆ¬ fl¡¬ı˛±º ø¬ıøˆ¬iß Œ·±á¬œ › Î¬◊¬ÛÀ·±á¬œ¬ı˛
∆¬ıø˙©Ü… › Î¬◊√±˝√√¬ı˛Ì Ê√±Ú± ¸y¬¬ı ˝√√À˚˛ÀÂ√º

l Œ|Ìœ ·…±Àà√∏C±À¬Û±Î¬±¬ı˛ ¤fl¡øÈ¬ õ∂Ó¬œfl¡œ õ∂±Ìœ ¬Û±˝◊√√˘±¬ı˛ ø¬ıøˆ¬iß fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±Ú ¸•ÛÀfl«¡ ’Ò…˚˛Ú
¡Z±¬ı˛± Ê√±Ú± ¸y¬¬ı ˝√√À˚˛ÀÂ√ Œ˚ õ∂±ÌœøÈ¬ÀÓ¬ Ê√À˘ › àÔÀ˘ ¬ı¸¬ı±¸À˚±·… ¬ı˝≈√√ ∆¬ıø˙©Ü… ’±ÀÂ√º

l Œ|Ìœ ¬ı±˝◊√√ˆ¬±˘ƒøˆ¬˚˛±¬ı˛ ¤fl¡øÈ¬ õ∂Ó¬œfl¡œ õ∂±Ìœ ˘…±À˜ø~ÀÎ¬k ¤¬ı˛ ø¬ıøˆ¬iß ·Í¬Ú ∆¬ıø˙©Ü… õ∂˜±Ì fl¡À¬ı˛ Œ˚
õ∂±ÌœøÈ¬ ¸¬ı˛˘ Ê√œ¬ıÚ ˚±¬ÛÀÚ ’ˆ¬…d¬º ø¬ıøˆ¬iß ’e··≈ø˘¬ı˛ fl¡±˚«·Ó¬ ˙±¬ı˛œ¬ı˛àÔ±øÚfl¡ ∆¬ıø˙À©Ü…¬ı˛ ˜ÀÒ…
Œfl¡±Ú› Ê√øÈ¬˘Ó¬± Œ√‡± ˚±˚˛ Ú±º ¤˝◊√ õ∂±ÌœøÈ¬ÀÓ¬ ˘±ˆ«¬±¬ı˛ ˜±Ò…À˜ ¬ÛÀ¬ı˛±é¬ ¬Ûø¬ı˛¶£”¬¬ı˛Ì ‚ÀÈ¬ Ô±Àfl¡º

l Œ|Ìœ Œfl¡Ù¬±À˘±À¬Û±Î¬±¬ı˛ ¤fl¡øÈ¬ õ∂Ó¬œfl¡œ õ∂±Ìœ Œ¸ø¬Û˚˛±¬ı˛ ·Í¬Ú·Ó¬ ∆¬ıø˙©Ü… ’±À˘±‰¬Ú±¬ı˛ ¬Û¬ı˛ ¶Û©Ü˝◊√√
Ò±¬ı˛Ì± ˘±ˆ¬ fl¡¬ı˛± ˚±˚˛ Œ˚ Œ˜±˘±¶®± õ∂±Ìœ·≈À˘±¬ı˛ ˜ÀÒ… ¤˝◊√√ õ∂±ÌœøÈ¬˝◊√√ ¸¬ıÀ‰¬À˚˛ Î¬◊ißÓ¬º ¶ß±˚˛≈¬ı˛ ø¬ıÚ…±¸
› ¸—À¬ı√œ ’e··≈À˘±› Œ¸ø¬Û˚˛±¬ı˛ ·Í¬Ú·Ó¬ Ê√øÈ¬˘Ó¬± õ∂˜±Ì fl¡À¬ı˛º

8.10 ¸¬ı«À˙¯∏-õ∂ùü±¬ı˘œ

1. ’±¬ÛÚ±¬ı˛ Œ√‡± ≈√øÈ¬ Œ˜±˘±¶®± õ∂±Ìœ ¸•ÛÀfl«¡ ¤fl¡øÈ¬ ¸—øé¬5 ø¬ı¬ı¬ı˛Ì ø˘ø¬Û¬ıX fl¡¬ı˛≈Úº
2. øÚ•ßø˘ø‡Ó¬ Œ˜±˘±¶®±¬ı˛ ø¬ıˆ¬±··≈À˘±¬ı˛ õ∂ÀÓ¬…fl¡øÈ¬¬ı˛ ¤fl¡øÈ¬ fl¡À¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº

ø¬ıˆ¬±· Î¬◊√± √̋√¬ı̨Ì

a. ‡±√…¬ı˛”¬Ûœ ¤fl¡øÈ¬ Œ˜±˘±¶®± ñ
b. ˜≈Àq¡± ∆Ó¬ø¬ı˛ fl¡À¬ı˛ ¤fl¡øÈ¬ øÁ¡Ú≈fl¡ ñ
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c. ˜±Ú≈À¯∏¬ı˛ é¬øÓ¬fl¡¬ı˛ ¤fl¡øÈ¬ ˙±˜≈fl¡ ñ
d. ¤fl¡øÈ¬ Î¬◊ˆ¬‰¬¬ı˛ ˙±˜≈fl¡ ñ

e. ¤fl¡øÈ¬ ¶§±≈√Ê√À˘¬ı˛ øÁ¡Ú≈fl¡ ñ

f. Î¬◊ißÓ¬ Œ‰¬±‡ ’±ÀÂ√ ¤˜Ú Œ˜±˘±¶®± ñ

3. øÚÀ‰¬¬ı˛ Œ˜±˘±¶®± ¬ÛÀ¬ı«¬ı˛ õ∂±Ìœ¬ı˛± Œfl¡±Ú ø¬ıøˆ¬iß Œ|Ìœˆ≈¬q¡ Î¬◊À~‡ fl¡¬ı˛≈Úº

õ∂±Ìœ Œ|Ìœ

a. øÚ›ø¬Ûø˘Ú± ñ

b. ¬Û±˝◊√√˘± ñ

c. Œ¸ø¬Û˚˛± ñ

d. ˘…±À˜ø~ÀÎ¬k ñ

4. øÚÀ‰¬¬ı˛ fl¡À˚˛fl¡øÈ¬ ’e··≈ø˘ Œfl¡±Úƒ Œ˜±˘±¶®± õ∂±ÌœÀÓ¬ ¬Û±›˚˛± ˚±˚˛ Ó¬± Î¬◊À~‡ fl¡¬ı˛≈Úº

’±È¬øÈ¬ Œõ≠È¬˚≈q¡ Œ‡±˘fl¡, ˝√√±øÓ¬¬ı˛ √“√±ÀÓ¬¬ı˛ ˜ÀÓ¬± Œ‡±˘fl¡, ›ÀÎ¬±ÀKI◊±ÀÙ¬±¬ı˛ › ¬ı˛…±Î≈¬˘±, ¬ıX õ∂fl‘¡øÓ¬¬ı˛
¸—¬ı˝√√Ú ¤¬ı— ≈√øÈ¬ fl¡¬Û±øÈ¬fl¡±˚≈q¡ Œ‡±˘fl¡º

5. øÚÀ‰¬¬ı˛ õ∂ùü·≈À˘±¬ı˛ ¸—øé¬5 Î¬◊M√√¬ı˛ ø√Úº

a) Œ|Ìœ ·…±Àà√∏C±À¬Û±Î¬±¬ı˛ õ∂Ò±Ú ∆¬ıø˙©Ü…·≈À˘± øfl¡ øfl¡∑

b) Œ|Ìœ ¬ı±˝◊√√ˆ¬±˘øˆ¬˚˛±¬ı˛ øÓ¬ÚøÈ¬ Î¬◊¬ÛÀ|Ìœ¬ı˛ Ù≈¬˘fl¡±¬ı˛ ∆¬ıø˙©Ü… øfl¡∑

c) Œ|Ìœ Œfl¡Ù¬±À˘±À¬Û±Î¬±Àfl¡ ¸¬ıÀ‰¬À˚˛ Î¬◊ißÓ¬ Œ˜±˘±¶®± ¬ı˘±¬ı˛ fl¡±¬ı˛Ì øfl¡∑

6. a) ¬Û±˝◊√√˘±¬ı˛ ù´¸Ú ’Àe·¬ı˛ ∆¬ıø˙©Ü·≈À˘± ø˘ø¬Û¬ıX fl¡¬ı˛≈Úº

b) ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¸—À¬ı√œ ’Àe·¬ı˛ ∆¬ıø˙©Ü… ¸—øé¬5 ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

c) Œ¸ø¬Û˚˛±¬ı˛ ¬ı˛q¡¸—¬ı˝√√ÀÚ¬ı˛ ˜”‡… ∆¬ıø˙©Ü…·≈À˘± ø‰¬ø˝êÓ¬ fl¡¬ı˛≈Úº

8.11 Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ

1. Œ¸ø¬Û˚˛±  , 2. ¬Û±˝◊√√˘±  , 3. ˜…±˘±Àfl¡±˘øÊ√  , 4. øÚ›ø¬Ûø˘Ú±  , 5. ˜…±KI◊˘  , 6. Œ¬ı±ÀÊ√Ú±À¸¬ı˛ ’e·
7. ’±À•§± 8. Œ˘ø¬ı˚˛±˘ ¬Û±•Û, 9. Œ˝√√¬Û±ÀÈ¬±¬Û…±—ø√flË¡˚˛±¸ 10. ¬Û≈¬ı˛≈¯∏º

¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

1. ’±˜¬ı˛± Œ√ø‡ ≈√øÈ¬ Œ˜±˘±¶®± õ∂±Ìœ ˝√√˘ñ
¬Û±˝◊√√˘±ñ ¤øÈ¬ Œ|Ìœ ·…±Àà√∏C±À¬Û±Î¬±¬ı˛ ’z¬·«Ó¬ ¤fl¡øÈ¬ ˙±˜≈fl¡º õ∂±ÌœøÈ¬¬ı˛ Œ‡±˘fl¡ ¬Û“√…±‰¬±ÀÚ± ¤¬ı—
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fl¡±˘À‰¬ ¬ı±√±˜œ ¬ı˛À„√√¬ı˛º  ¤¬ı˛ ˙œ¯∏« ’±¬ıÓ«¬øÈ¬Àfl¡ ‰”¬Î¬ˇ± ¤¬ı— ’Ú…±Ú… ’±¬ıÓ«¬Àfl¡ ¶Û±˚˛±¬ı˛
¬ıÀ˘º ’õ∂øÓ¬¸˜ ¤¬ı˛ Œ√˝√√øÈ¬ ˜d¬fl¡, ˜±—¸˘ ¬Û√ › ’±z¬¬ı˛ø¬ÛÀG¬ ø¬ıøˆ¬q¡º ˜d¬Àfl¡ fl¡ø¯∏«fl¡±
› ¸¬ı‘z¬fl¡ Œ‰¬±‡ ’±ÀÂ√º ’±z¬¬ı˛ø¬ÛG¬ ˜…±KI◊˘ ¬Û«√± ø√À˚˛ ’±¬ı‘Ó¬ Ô±Àfl¡º

˘…±À˜ø~ÀÎ¬kñ¤øÈ¬ Œ|Ìœ ¬ı±˝◊√√ˆ¬±˘ƒøˆ¬˚˛±¬ı˛ ’z¬·«Ó¬ ¤fl¡øÈ¬ øÁ¡Ú≈fl¡º õ∂±ÌœøÈ¬¬ı˛ Œ‡±˘fl¡ ≈√øÈ¬ fl¡±˘À‰¬
¬ı˛À„√√¬ı˛ fl¡¬Û±øÈ¬fl¡± ø√À˚˛ ∆Ó¬ø¬ı˛º fl¡¬Û±øÈ¬fl¡± ≈√øÈ¬ Œ√˝√√Àfl¡ ŒÏ¬Àfl¡ ¬ı˛±À‡º Œ‡±˘Àfl¡¬ı˛ ¤fl¡øÈ¬ Î¬◊“√‰≈¬ àÔ±Ú
’±À•§± ’±ÀÂ√º ¤Àfl¡ ø‚À¬ı˛ ¬ı˝≈√√ ¬ı‘øX Œ¬ı˛‡± ’±ÀÂ√º fl¡¬Û±øÈ¬fl¡±¬ı˛ ˜ÀÒ… øÁ¡Ú≈Àfl¡¬ı˛ ’±z¬¬ı˛˚La ’±ÀÂ√ ˚±
˜…±KI◊˘ ¬Û«√± ’±¬ı‘Ó¬ Ô±Àfl¡º ¤À√¬ı˛ Œfl¡±Ú› ˜d¬fl¡ ’—˙ ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˚±˚˛ Ú±º ˜±—¸˘ ¬ÛøÈ¬ øÊ√Àˆ¬¬ı˛
˜ÀÓ¬± ˚± fl¡¬Û±øÈ¬fl¡± ≈√øÈ¬¬ı˛ ˜±Á¡‡±Ú ø√À˚˛ Œ¬ıø¬ı˛À˚˛ Ô±Àfl¡º

2. a) ˜±˝◊√√øÈ¬˘±¸ ¤Î≈¬ø˘¸ b) ø¬Û—È¬±Î¬± Ù≈¬fl¡±È¬± c) ’…±fl¡±øÈ¬Ú± Ù≈¬ø˘fl¡±  d) ¬Û±˝◊√√˘± Œ¢≠±À¬ı±¸±
e) ˘…±À˜ø~ÀÎ¬k ˜±øÊ«√Ú±ø˘¸ (f) Œ¸ø¬Û˚˛± ’øÙ¬ø¸Ú±ø˘˙º

3. a) ˜ÀÚ±õ≠±Àfl¡±ÀÙ¬±¬ı˛± b) ·…±Àà√∏C±À¬Û±Î¬± c) Œfl¡Ù¬±À˘±À¬Û±Î¬± d) ¬ı±˝◊√√ˆ¬±˘øˆ¬˚˛±º
4. fl¡±˝◊√√È¬Ú, ŒÎ¬KI◊±ø˘˚˛±˜, ¬Û±˝◊√√˘±, Œ¸ø¬Û˚˛± ¤¬ı— ˘…±À˜ø~ÀÎ¬kº
5. a) Œ√˝√√ ¸±˜…Ó¬±˝√√œÚ ¤¬ı— ¤fl¡øÈ¬ ¬Û“√…±‰¬±ÀÚ± Œ‡±˘Àfl¡ ’±¬ı‘Ó¬

i.  ˜d¬fl¡ Î¬◊ißÓ¬, fl¡ø¯∏«fl¡± › Œ‰¬±‡ ’±ÀÂ√º
ii.  ù´¸Ú ’e· øÈ¬øÚøÎ¬˚˛± › ëÙ≈¬¸Ù≈¬¸í ˝√√ÀÓ¬ ¬Û±À¬ı˛º
iii  ŒÚøÙË¬øÎ¬˚˛± ¤fl¡ÀÊ√±Î¬ˇ± ¬ı± ¤fl¡øÈ¬

b) Î¬◊¬ÛÀ|Ìœ - Œõ∂±ÀÈ¬±¬ıË±øefl¡˚˛± ñ 1. Ù≈¬˘fl¡±¬ı˛ ˜Ò…’é¬ ŒÔÀfl¡ Î¬◊»¬Ûiß ≈√í¸±ø¬ı˛ ‰¬…±õI◊±
˘…±À˜ø˘ ’±ÀÂ√º

Î¬◊¬ÛÀ|Ìœ - ˘…±À˜ø~¬ıË±øefl¡˚˛± ñ 1. Ù≈¬˘fl¡± ˜Ò…’é¬ ŒÔÀfl¡ Î¬◊»¬Ûiß ≈√í¬Û±À˙ ≈√í¸±ø¬ı˛
fl¡À¬ı˛ ‰¬…±õI◊± ˘…±À˜ø˘ ’±ÀÂ√º Œ˚·≈ø˘ W-
’±fl‘¡øÓ¬¬ı˛ ˜ÀÚ ˝√√˚˛º

Î¬◊¬ÛÀ|Ìœ - Œ¸øõI◊¬ıË±øefl¡˚˛± ñ 1. Œ¬Û˙œ˚˛ Œ¸õI◊±˜¬ı˛”À¬Û Ù≈¬˘fl¡± Ô±Àfl¡º

c) ¤¬ı˛ fl¡±¬ı˛Ì ˝√√˘ñ
i. ¬ıX ¸—¬ı˝√√Ú Ó¬La ’±ÀÂ√º

ii. Ê√øÈ¬˘ Œ¬Û˙œ˚˛ ¶ß±˚˛≈ ¤¬ı— ¸—À¬ı√œ ’Àe·¬ı˛ Î¬◊æ√¬ı ‚ÀÈ¬ÀÂ√º

iii. ¸≈¶Û©Ü ˜ød¬À©®¬ı˛ ’±ø¬ıˆ«¬±¬ıº

iv. ø˙fl¡±¬ı˛ Ò¬ı˛±¬ı˛ › ¬Û±‰¬Ú ¬ÛXøÓ¬ Ê√øÈ¬˘ Ò¬ı˛ÀÌ¬ı˛º

6. a) ¬Û±˝◊√√˘±¬ı˛ ù´¸Ú’Àe·¬ı˛ ∆¬ıø˙©Ü…·≈À˘± ˝√√˘ñ

i. øÈ¬øÚøÎ¬˚˛±˜ ’¸—‡… ¸±ø¬ı˛¬ıX ˘…±À˜ø˘ ø√À˚˛ ·øÍ¬Ó¬º
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ii. ¤fl¡øÈ¬ ’é¬ ¬ı¬ı˛±¬ı¬ı˛ ¤fl¡¸±ø¬ı˛ ¬ı˛q¡¬ı±˝√√ ¸˜‘X ˘…±À˜ø˘ ’±ÀÂ√ ˚± Ê√˘œ˚˛ ¬Ûø¬ı˛À¬ı˙ ù´¸Ú
‚È¬±˚˛º

iii. Ù≈¬¸Ù≈¬¸œ˚˛ Ôø˘ ¡Z±¬ı˛± àÔÀ˘ ù´±¸fl¡±˚« ‚ÀÈ¬º

iv. Ù≈¬¸Ù≈¬¸œ˚˛ Ôø˘ õ∂‰≈¬¬ı˛ ¬ı˛q¡¬ı±˝√√ ¸˜‘Xº

b) ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¸—À¬ı√œ ’e··≈À˘± ˝√√˘ ¤fl¡ÀÊ√±Î¬ˇ± ˆ¬±¬ı˛¸±˜…¬ı˛é¬±fl¡±¬ı˛œ àÈ√√…±ÀÈ¬±ø¸àÈ√√, ¤fl¡·≈26√
Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬ ’¸ÀÙË¬±øÎ¬˚˛±˜, ˜…±KI◊˘ ¬Û«√± › ¸±˝◊√√Ù¬ÀÚ ’¬ıøàÔÓ¬ ’¸—‡… È¬…±fl¡È¬±˝◊√√˘
Œfl¡±¯∏·≈26√ ¤¬ı— ¸±˝◊√√Ù¬ÀÚ¬ı˛ ¬Ûø¬ı˛øÒ ¬ı¬ı˛±¬ı¬ı˛ ’±À˘±fl¡ ¸≈À¬ı√œ Œfl¡±¯∏ ’±ÀÂ√º

c) Œ¸ø¬Û˚˛±¬ı˛ ¬ı˛q¡ ¸—¬ı˝√√ÀÚ¬ı˛ ˜≈‡… ∆¬ıø˙©Ü…·≈À˘± ˝√√˘ñ

i. ¬ı˛q¡¸—¬ı˝√√Ú ¬ıX õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º

ii. Œ√À˝√√ ’Ú…±Ú… Œ˜±˘±¶®±¬ı˛ ˜ÀÓ¬± ¬ı˛q¡¬Û”Ì« ¸±˝◊√√Ú±¸ ŒÚ˝◊√√º

iii. ˝‘√√»ø¬ÛG¬ ¡Z±¬ı˛± Î¬◊2‰¬ ¬ı˛q¡‰¬±¬Û ¬ıÊ√±˚˛ Ô±Àfl¡º

iv. ¬ı˛q¡‰¬±À¬Û¬ı˛ ¸—Àfl¡±‰¬Ú õ∂¸±¬ı˛Ì ¶ß±˚˛≈ ¡Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝√√˚˛º

v. ˝‘√√»ø¬ÛG¬ ŒÔÀfl¡ ¬ı˛q¡ Ò˜Úœ ¡Z±¬ı˛± ø¬ıøˆ¬iß Œ√˝√√˚ÀLa ˚±˚˛ ¤¬ı— ø¬ıøˆ¬iß Œ√˝√√˚La ŒÔÀfl¡ ø˙¬ı˛±
¡Z±¬ı˛± ¬ı˛q¡ ˝‘√√»ø¬ÛÀG¬ øÙ¬À¬ı˛ ’±À¸º
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ø‰¬S Ú— 8.4 – ’¬Û±¬ı˛fl≈¡˘±À˜¬ı˛ ¬ıø˝√√·«±S › ’z¬·«±ÀS¬ı˛ ‘√˙…º

ø‰¬S Ú— 8.1 – Œ˜±˘±¶®± ¬ÛÀ¬ı«¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂±Ìœ
1 øÚ›ø¬Ûø˘Ú± 2. fl¡±˝◊√√È¬Ú 3. øfl¡ÀÈ¬±Î¬±¬ı˛˜± 4. ŒÎ¬∞I◊±ø˘˚˛±˜ 5. ¬Û…±ÀÈ¬˘± 6. ’…±õ≠±˝◊√√ø¸˚˛±
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ø‰¬S Ú— 8.3 – ¬Û±˝◊√√˘±¬ı˛ Œ‡±˘Àfl¡¬ı˛ ·Í¬Ú A—’efl¡œ˚˛ ‘√˙… B—˘•§À26√À√ ¬Û‘á¬ ‘√˙…

ø‰¬S Ú— 8.2 – Œ˜±˘±¶®± ¬ÛÀ¬ı«¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂±Ìœ
1 ’…±fl¡±øÈ¬Ú± 2. ˜±˝◊√√øÈ¬˘±¸ 3. Ú…øÈ¬˘±¸ 4. ’À"√√±¬Û±¸ 5. ˘ø˘À·±º
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ø‰¬S Ú— 8.5 – Œ‡±˘fl¡ ’¬Û¸±¬ı˛ÀÌ¬ı˛ ¬Û¬ı˛ ¬Û±˝◊√√˘±¬ı˛ Œ√˝√√º

ø‰¬S Ú— 8.7 – ¬Û±˝◊√√˘±¬ı˛ ¬ı˛…±Î≈¬˘±

ø‰¬S Ú— 8.6 – ¬Û±˝◊√√˘±¬ı˛ Œ¬ÛÃø©Üfl¡Ú±˘œ¬ı˛ ø¬ıøˆ¬iß ’—˙ ø‰¬S Ú— 8.8 – ¬Û±˝◊√√˘±¬ı˛ øÈ¬øÚøÎ¬˚˛±À˜¬ı˛ ¤fl¡øÈ¬
˘…±À˜˘±¬ı˛ ø‰¬Sº
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ø‰¬S Ú— 8.9 – ¬Û±˝◊√√˘±¬ı˛ ¬Û±˘À˜±Ú±¬ı˛œ Ôø˘¬ı˛
õ∂àÔÀ26√À√¬ı˛ ‘√˙…

ø‰¬S Ú— 8.10 – ¬Û±˝◊√√˘±¬ı˛ ˝‘√√√ø¬ÛG¬ ¤¬ı— ø¬ıøˆ¬iß ˜≈‡… ¬ı˛q¡¬ı±˝√√

ø‰¬S Ú— 8.11 – ¬Û±˝◊√√˘±¬ı˛ ¬ı‘À!¡¬ı˛ ≈√øÈ¬ õ∂Àfl¡±©Ü ›
¬Œ¬Ûø¬ı˛fl¡±øÎ«¬˚˛±À˜¬ı˛ ’z¬–‘√˙…
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ø‰¬S Ú— 8.12 – ¬Û‘á¬À√˙ ŒÔÀfl¡ ¬ı…¬ıÀ26√ø√Ó¬ ¬Û±˝◊√√˘±¬ı˛
Œ√À˝√√¬ı˛ ˜≈‡… ·…±—ø˘˚˛± › ¶ß±˚˛≈¸”ÀS¬ı˛ ø‰¬S¬ı˛”¬Û

ø‰¬S Ú— 8.14 – ¬Û±˝◊√√˘±¬ı˛ ¶aœÊ√ÚÚÓ¬La› ø¬ı˘≈5õ∂±˚˛ Œ¬ÛøÚÀ¸¬ı˛ ø‰¬S¬ı˛”¬Ûº

ø‰¬S Ú— 8.13 – ¬¬Û±˝◊√√˘±¬ı˛ ¬Û≈—Ê√ÚÚÓ¬La



242

ø‰¬S Ú— 8.15 – ˘…±À˜ø~ÀÎ¬Àk¬ı˛ Œ‡±˘Àfl¡¬ı˛ ¬ıø˝√√– › ’z¬‘√˙…º

ø‰¬S Ú— 8.16 – øÁ¡Ú≈Àfl¡¬ı˛ Œ‡±˘fl¡ › ˜…±∞I◊˘ ’¬Û¸±¬ı˛ÀÌ¬ı˛ ¬Û¬ı˛ ’±z¬¬ı˛˚Laœ˚˛ ø¬ÛÀG¬¬ı˛ ø‰¬S¬ı˛”¬Û [’±—ø˙fl¡ ¬ı…¬ıÀ26√ø√Ó¬]

ø‰¬S Ú— 8.17 – ¬ıøX«Ó¬ ‘√À˙… ˜≈‡øÂ√^ › Œ˘ø¬ı˚˛±˘ ¬Û±Àä¬ı˛ ’¬ıàÔ±Úº Ó¬œ¬ı˛ø‰¬˝ê Ê√˘õ∂¬ı±˝√√ øÚÀ«√˙ fl¡¬ı˛ÀÂ√º
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ø‰¬S Ú— 8.18 – øÁ¡Ú≈Àfl¡¬ı˛ ù´¸Ú ¸—√flË¡±z¬ Ê√˘õ∂¬ı±À˝√√¬ı˛ ø‰¬S¬ı˛”¬Ûº

ø‰¬S Ú— 8.19 – øÁ¡Ú≈Àfl¡¬ı˛ ˝‘√√»ø¬ÛG¬ › Œ¬ı˛‰¬Ú’Àe·¬ı˛ ’¬ıàÔ±Ú [’±—ø˙fl¡ ¬ı…¬ıÀ26√ø√Ó¬]

ø‰¬S Ú— 8.20 – ¬øÁ¡Ú≈Àfl¡¬ı˛ ¬ı˛q¡ ¸—¬ı˝√√Ú Ó¬ÀLa¬ı˛ ø‰¬S¬ı˛”¬Ûº
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ø‰¬S Ú— 8.21 – ˘…±À˜ø~ÀÎ¬Àk¬ı˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ ø‰¬S¬ı˛”¬Ûº

ø‰¬S Ú— 8.22 – øÁ¡Ú≈Àfl¡¬ı˛ ¢≠ø‰¬øÎ¬˚˛±˜ ˘±ˆ«¬±

ø‰¬S Ú— 8.23 – Œ¸ø¬Û˚˛±¬ı˛ ¬Û‘á¬ ‘√˙…º
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ø‰¬S Ú— 8.24 – Œ¸ø¬Û˚˛±¬ı˛ Œ¬ÛÃø©Üfl¡ Ú±˘œ¬ı˛ ø‰¬Sº ø‰¬S Ú— 8.25 – Œ¸ø¬Û˚˛±¬ı˛ øÈ¬øÚøÎ¬˚˛± › ¸—øù≠©Ü ’Àe·¬ı˛
ø¬ıÚ…±¸º

ø‰¬S Ú— 8.26 – Œ¸ø¬Û˚˛±¬ı˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ ø‰¬S¬ı˛”¬Û
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ø‰¬S Ú— 8.27 – Œ¸ø¬Û˚˛±¬ı˛ Œ‰¬±À‡¬ı˛ ˘•§À26√√ ‘√˙…

ø‰¬S Ú— 8.28 – Œ¸ø¬Û˚˛±¬ı˛ Ê√ÚÚ±Àe·¬ı˛ ’¬ıàÔ±Ú
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EZO–01

Block–2
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Íôô 9 qqqqq ÌÖìíæèÜõì ûì ÌàãëéâìÜ «*ìËé
ùÒæ

9.1 «*t¬?ìûæì
Åí!ÐÖ

9.2 ÌÖìíæèÜõì «*ìËéíóë Iëg&
9.3 ÌÖìæìèÜõì «*ìËéíóë ¼ìÓìëË ¾ûèÐ,%Ö
9.4 vÐ*ËéèûæÖì¼ ×ô
9.5 ÅøíÐ*Ëé øöÞQ? ¾ûèÐ,%Ö ß ÅóìðëË¼ð vÐ*ËéèûæÖì¼
9.6 væèëí¼ë (Nereis) ôìöÞùç Ðìëéëòìæ
9.7 vôýí÷ìë (Pheretima) ôìöÞùç Ðìëéëòìæ
9.8 väýìíôë (Hirudinaria) ôìöÞùç Ðìëéëòìæ
9.9 ¼ìëì¤Ð

9.10 ¼ûÞíÐ» «*x‰ìûÜé
9.11 Å+ëâìÜì

9.1 «*t¬?ìûæì

 Ììâìíóë ÷ìëøìíÐ vóÔì èûèÛ ‰̂ «*ìËéíóë âíÓÖ ÌÖìíæèÜõì «*ìËéíóë ¼ðíäÈ ¼æìk ôëì
¼@¬cû¯ Ííóë Ü@¬Hìíå vóðèå Ì¼¤ÔÖ Ôwíô èûÛk¯ øûÞ ÌÖìíæèÜõì æìâèå ÜÖìèåæ annulus

ÌÇÞìÁ áh°ìô·èçë Ìì¤èå Ðjäìç¯ ûì¤Üìú Ííô ûíÜ ÌàãëéâìÜ «*ìËé¯ ÍÔìíæ âíæ ëìÔì
«*íúìäæ vö ¼û ÌÖìíæèÜõì «*ìËéë vóðèå vöâæ ûèð¥ÊûèÐí,%Ö Ìì¤èåë âíçì Ôíw èûÛk• vçâèæ
ÌQ?¥ÊûèÐí,%ß øóÞì èóíú v×ìå v×ìå «*íôìíV vóðèå èûÛk¯ vóð èûÛìäíæë ÍÈ âïÜ æéèçíô
vâåìíâèëädâd ûì ¼âÔwô èûÛèk ûíÜ¯ «*èçèå Íôôíô Ôwô ûì v¼ùdíâ`å ûì v¼ìâìÈå ûì
vâåìèâúìë ûíÜ ¯ èæfúÈ ÜáÖ ôíëí×æ vö Ììíù ÌìíÜìè÷ç vôìæß øíûÞë «*ìËéíóë âíÓÖ ÍÈ
¾ûèÐ,%Ö væÈ¯ èûÚìæéùíËë ôìí× vâåìíâèëädâd Íë ÅÁøè+ ëð¼Ö Ììäß ÅíˆŠìè÷ç ðúèæ¯

vôþí÷ì äìçéú «*ìËéëì vÛäìâìèå ÌÇûì t¬Hìóã äíÜ Çìíô¯ væèë¼ äìçéú ÌÖìíæèÜõ «*ìËéíóë
Ììûì¼òÜ ¼âãí°ë çéëÛ—èâ¯ èûèÛ ‰̂ väþìô äìçéú «*ìËéëì «*Óìæç¥ èÛäì âìèå ûì t¬HìóãäíÜ
øëäéûé ûì t¬HìÓéæäéûé ëCíø û¼ûì¼ ôíë¯ ÌÖìíæèÜõ «*ìËéíóë äéûæöìrì ÌçÖQ? çìÁøöÞøïËÞ̄
Ííóë vôÅûì t¬HìÓéæäéûé• vôÅ ùçÞûì¼é• Ìíæíô èûèÛ ‰̂ û¬t¬; èóíú ¾çëé æÜûì¼é• ûìôéëì
èâíÇìäéûé ûì ôíâæd¼ìÜ ëCíø Íû¤ øëäéûé ‘ûèð¥ ß ÌQ?¥’ ëCíø äéèûôì èæûÞìð ôíë¯
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Åí!ÐÖ¥
 ÍÈ Íôôèå øìÒ ôíë Ììøèæ

l ÌÖìíæèÜõì «*ìËéíóë Iëg& ß ¼ìÓìëË ¾ûèÐ,%Ö ¼@øíôÞ äìæíç øìëíûæ Íû¤ Ííóë
¼ðíä ¼æìk ôëíç øìëíûæ¯

l ÍÈ èûèÐ,% «*ìËéíóë vÐ*ËéíÛó ôëíç øìëíûæ¯
l væèë¼• vôýí÷ì ß väýìô-Íë ôìöÞôëé Ðìëéë òìæ ¼@øíôÞ Ìûèðç ðíûæ Íû¤ Ííóë

è¹úì «*ËìÜé Ìæã¼ëË ôëíç øìëíûæ¯

9.2 ÌÖìíæèÜõì «*ìËéíóë Iëg&

 âìèåë ÅûÞëçì ûüèºíç vôýí÷ìë Ìûóìíæë ûÖìøìíë Ì,%ìóÐ Ðçìèjë «*ô·èçèûódùË Üá
ôíëè×íÜæ èûíÐ»Ûìíû èûÚìæé õìëÅÈæ 1881 ¼ìíÜ «*ôìèÐç Íôèå çÇÖûTÜ †Œíp ÍûÖìøìíë
èût¬?ìèëç ûËÞæì èóíúí×æ¯ ¼@eèç èûèÛ ‰̂ ùíû»Ëìë Pìëì «*âìèËç ðíúí× vö vôýí÷ì Ûìëé Óìçû
øóìíÇÞë èû»è¹úì ÜìÙû ôëíç øìíë¯ Í×ì§ì vôýí÷ìë vóð ÌçÖQ? v«*ìåéæ ¼âüº (58-71%)

Íû¤ ÌøèëðìöÞ ÌÖìâìÈíæì ÌÖìè¼íõ Ûëøãë¯ vôýí÷ìë vóð vÇíô èô×ã vÛ»ä ût¬?ãë ¼aìæ øìßúì
vùí×¯ vôýí÷ìë ÍÈ èðçôë èóôIíÜì èûíû÷æì ôíë ¼@eèç vôýí÷ìë «*èçøìÜæ ûì ÛìèâÞôìÜ÷ìë
æìíâ Íôèå æçhæ èûÚìæ ÐìÔì «*ûèçÞç ðíúí×¯ ¼ìâãè°ô ÌÖìíæèÜõ «*ìËé vóð vÇíô Íôèå
èû»ìk vöîù “væèë¼åèRæ” ÅÁøìóæ ôëì ¼@¬cû ðíúí× öì áèçôë øçíàë óâíæ ûì
Èæí¼è=¼ìÈõëCíø ûÖûðìë ôëì öìú¯ väýìôäìçéú «*ìËéëì èûèÛ ‰̂ ùûìóé ø™ Íû¤ âìí×ë øíá
ÌçÖQ? áèçôë ðíç øìíë¯ Íëì ëkíÐì»Ë ôëìë äæÖ «*ìËé óãûÞÜ ðíú øí§¯ Ôãû v×ìå
«*äìèçë väýìô âìæãí»ë ÌQ?¥ò èðëgèõèæúìè¼¼ vëìíùë ôìëË ðú¯ û§ «*äìèçë väýìíôíóë Pìëì
äÜìÛ—èâíç ôìíä èæíúìèäç âìæãí»ëì «*ìúÈ Ìì¹ìQ? ðæ¯ Íë ØíÜ âìæãí»ëì óéÙÞòìúé
÷âÞáíçë èÐôìë ðíú øí§¯

9.3 ÌÖìíæèÜõì «*ìËéíóë ¼ìÓìëË ¾ûèÐ,%Ö

1. èPøìxHéÞú ¼âÖçìöãk• æÜìô·èç• ûTÔíw Ôèwç vóðöãk «*ìËé¯
2. vóðèå ÌçÖQ? øìçÜì èôÅèåôÜ èóíú Ììûüç¯ t¬?@¬cìô·èç ÍèøíÇèÜúìâ t¬?íë Ìûèòç

Íôíôì»é †Œèpíôì» vÇíô áèëç ût¬?ã ¼û¼âú &ôíô vÛäì ëìíÔ¯
3. vóðÔwôIèÜ ÌQ?¥òÛìíû v¼{ì ûì øóÞì Pìëì èûÛìèäç Çìíô¯ ÔwôIèÜíç ÌàçíQŸë

èûæÖì¼ ÍôÈ Óëíæë ðú¯ Ùåæìèåíô vâåìíâèëäâd ûíÜ¯
4. «*ô·ç è¼íÜìâ Ììí×¯
5. vóð «*ìôìíë ÷¹ìôìíë ß ÌæãÊóÙÞÖ vøÐét¬?ë Ììí×¯
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6. ùâæìà øÖìëìíøìèõúì Íû¤ è¼åì¯ Í×ì§ì vøÐé t¬?ëIíÜìß ùâíæ ¼ðìúô ðú¯
7. vøîè,%ôæìÜéèå v¼ìäì æíÜë âíçì öìë Íô«*ìíQ? âãÔ ß ÌæÖ«*ìíQ? øìúãè×° Ììí×¯
8. ûº ëk ¼¤ûðæçQŸ Ììí×¯ Íèå èûèÛ ‰̂ ÌæãÊóÙÞÖ ëkæìÜéß çìíóë ÐìÔì «*ÐìÔì èæíú

ùèÒç ëíkë øLìäâìíç èðíâìíùLìèûæ °ûéÛ—ç Çìíô Íû¤ èûèÛ ‰̂ ÓëíËë ÌÖìèâíûì¼ìÈå
vôì» ¼¤ûìèðç ðú¯

9. &ô Pìëì xH¼æ ¼@ø ‰̂ ðú Íû¤ èô×ã «*ìËéíç ØhÜôì xH¼æ ÌàëCíø Çìíô¯
10. «*èçèå vóðÔwíô ¼ìÓìëËç¥ Íôíäì§ì væèØ‹èõúì Ììí×¯ væèØ‹èõúì è¼íÜìâ ß ëk

vÇíô vë÷æût¬?ã Ìø¼ìëË ôíë¯
11. t¬‰ìúãçQŸèå Íôíäì§ì v¼èëûuìÜ ùÖì¤èÜúì ûì t¬‰ìúã†Œèp ‘âèt¬?,¬›’ t¬‰ìúã†Œèp vÇíô t¬‰ìúãëyã øöÞQ?

èût¬?üç ¼¤íöìù t¬‰ìúã¼ïr ûì ôìíæôèåÛ Íû¤ Íôíäì§ì Ùæ¼è ‰̂èû,% èæíëå âÓÖ Ì)ôéú
t¬‰ìúãëyã èóíú ùèÒç ¯ «*èçèå Ôwíô Ì)ôéú t¬‰ìúãëyãíç Íôèå ùÖì¤èÜúæ t¬‰ìúã†Œèp Íû¤
öã†Š øìxHéÞú t¬‰ìúã Ììí×¯

12. ¼¤íûóé ÌàëCíø ât¬?ô Åøìà• v÷ìÔ• tøÐÞ ß tH¬ìó†Œìðé vôì» Çìíô¯
13. ÍôèÜà ÌÇûì ÅÛèÜà ðíç øìíë¯ vöîæ ß Ìíöîæ øºèçíç äææ ðú¯ äææíôì»IèÜ

è¼íÜìíâ øèëËèç ÜìÛ ôíë Íû¤ øíë ûèðùÞç ðú¯
14. äéûæ÷í¹ ¼ìÓìëËç¥ vå³ìíôìíØìë ÜìÛÞìóÐì Çìíô¯

9.4 vÐ*ËéèûæÖì¼ ×ô

 ÍÈ ÌìíÜì÷æìú èûÚìæé øìôÞìë ß ðÖì¼ßíúÜ (Parker & Haswell) «*Ëéç Íû¤ âìëÐìÜ ß
ÅÈèÜúìâ¼ (Marshall & Williams) ôç·Þô ¼@øìèóç Text Book of Zoology, Invertebrates.

Vol. 1 (1972) øãt¬?ô Ìæãöìúé ×ôèå ûèËÞç ðíúí×¯

øûÞ vÐ*Ëé ÅøíÐ*Ëé

(Phylum) (Class) (Subclass)

øèÜèôåì (Polychaeta) Íëìæè¼úì (Errantia)

è¼íõæåìèëúì (Sedentaria)

ÌÖìíæèÜõì (Annelida) ÌìèôÞÌÖìíæèÜõì (Archiannelida)

ÌèÜíùìèôåì(Oligochaeta)

èðëgèõèæúì( Hirudinea)
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9.5 ÅøíÐ*Ëé øöÞQ? ¾ûèÐ,%Ö ß ÅóìðëË¼ð vÐ*ËéèûæÖì¼

9.5.1 vÐ*Ëé øèÜèôåì
1. vóðÔwô ûì v¼ìâìÈå Ì¼¤ÔÖ Íû¤ øìxHÞéú øÖìëìíøìèõúì ¼âüº¯
2. øÖìëìíøìèõúìíç Ì¼¤ÔÖ vëìíâë âç Ðk è¼åì Ììí×¯
3. ât¬?ô Ì¤Ðèå ¼ãtø,% Íû¤ v÷ìÔ ß ôè»Þôìöãk
4. ôYìÈíåÜìâ Ì¤Ð æìÈ¯
5. ÍôèÜà «*ìËé¯ òìúé äææìà æìÈ¯
6. ûèð¥èæí»ô ðú Íû¤ äéûæ÷í¹ tH¬ìÓéæÛìíû ¼Q?ëËáâ vå³ìíôìíØìë ÜìÛÞì Ììí×¯ vûÐ

èô×ã «*äìèç Ìíöîæ äææ Pìëì û¤Ðèût¬?ìë ôíë¯
7. ÌèÓôì¤ÐÈ ¼ìâãè°ô «*ìËé¯

ÅøíÐ*Ëé-Íëìæè¼úì
1. ât¬?ô ß øìúã Ôwô ×ì§ì ûìôé ÔwôIèÜ ¼óüÐ¯
2. øÖìëìíøìèõúì Å ‰̂ç Íû¤ è¼èëöãk¯
3. v«*ìíšìèâúìâ ÌçÖQ? ¼ãtø,% Íû¤ Åøìà Ììí×¯
4. ùÜèûÜ ¼@e¼ìëËíöìùÖ ß v÷ìúìÜöãk ðú¯
5. ¼ìÓìëËç¥ èÐôìëäéûé• tH¬ìÓéæ ùâæáâ ¼ìâãè°ô «*ìËé¯ èôQ?ã èô×ã «*ìËé ùçÞûì¼é

ûì æÜûì¼é ðíç øìíë¯
ÅóìðëË ¥ Neanthes virens

   Autolytus cornutus

 ÅøíÐ*Ëé-è¼íõæåìèëúì
1. ât¬?ô Ìæã̂ ‰ç Íû¤ vóð Ôwô ß øÖìëìíøìèõúì èûèÛ ‰̂ Ììôìíëë ðíç øìíë¯
2. äíÜë èæí÷ Ììûº Ìûòìú Çìíô¯
3. v«*ìíšìèâúìâ Ìæã̂ ‰ç¯
4. ùÜèûÜ Ì¼@e¼ìëËíöìùÖ ß v÷ìúìÜðéæ¯
5. vóðèå óãÈ ûì çíçìèÓô Ì¤íÐ èûÛk ðíç øìíë¯
6. ¼ìâãè°ô «*ìËéëì ¼ìÓìëËç ùçÞûì¼é ûì æÜûì¼é ðú¯

ÅóìðëË ¥ Arenicola marina

   Amphitrite ornata

9.5.2 vÐ*Ëé-ÌìèôÞÌÖìíæèÜõì
1. Ü@¬Hìíå Ììô·èçë áh° ¼ìâãè°ô «*ìËéíóë vóðÔwô ûìÈíë vÇíô tø,% æú èôQ?h

ÌQ?¥¬òÛìíû ¼ãtø,%Ûìíû v¼{ì Pìëì èûíÛèóç Çìíô¯¯
2. øÖìëìíøìèõúì ûì è¼åì ÌçÖQ? áú«*ì: ûì æìÈ¯ è¼èÜúì Çìíô¯
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3. v«*ìíšìèâúìíâ Åøìà Çìôíç øìíë¯
4. ëk¼¤ûðæ çQŸ ¼ëÜ Ìûòìú Çìíô ûì Çìíô æì¯
5. t¬‰ìúãçíQŸ Ì)ôéú ëyã ß t¬‰ìúã†Œèp Ììí×¯
6. væèØ‹èõúì âìr ôíúôèå vóð Ôwíô ¼éâìûº Çìíô¯
7. äéûæ÷í¹ èô×ã «*ìËéë vå³ìíôìíØìë ÜìÛÞì óÐì Ììí×¯

ÅóìðëË ¥ Polygordius appendiculatus

        Dinophilus taeniatus

9.5.3 vx*Ëé-ÌèÜíùìèôåì
1. vóðÔ„ô Ì¼¤ÔÖ ß ¼ãtø,%
2. â¬t¬?ô Ì¤Ð è÷èÿç ôëì öìú æì¯
3. øÖìëìíøìèõúì æìÈ¯ «*èçèå v¼ìâìÈíå ôâ ¼¤ÔÖô è¼èå Ììí×¯
4. tø,% ôYìÈíåÜìâ Ì¤Ð Ììí× öì «*äæíæë ¼âú vôìôhæ ùÒæ ôíë¯
5. ÅÛèÜà ÷èëírë ðú¯ «*äææ Ìà ôâ ¼¤ÔÖô Íû¤ vóíðë èô×ãåì ¼ìâíæë

Ì¤íÐ Ìûèòç¯
6. vôìæß ÜìÛÞì óÐì væÈ¯ ÌÇÞìÁ «*çÖá øèët]—ëË vóÔì öìú¯
7. «*Óìæç¥ t¬HìóãäÜ ß èÛäì âìèåíç øìßúì öìú¯

ÅóìðëË ¥ Pheretima posthuma

Tubifox tubifex

9.5.4 vÐ*Ëé-èðëgèõèæúì
1. ¼ãèæèóÞ,% Ôwíô (33 ÌÇûì 34) vóðèå èûÛk¯
2. «*èçèå Ôwô Ììûìë ÌíæôIèÜ Ôwì¤Ð ûì ÌÖìæãèÜ Pìëì èûÛk ðú¯
3. vóðèå Åøë èæ÷ ûëìûë ÷Öì{ì ðú¯
4. û§ øfìÁ v÷ì»ô Íû¤ Ìíøáìô·ç v×ìå Ì†Œ v÷ì»ô Ììí×¯
5. ôè»Þôì• øÖìëìíøìèõúì ÌÇûì è¼åì æìÈ ‘Íôèå âìr ûÖèç¹â’¯ ÌÖìôìædÇûíõèÜõì

väýìíô v¼ìâìÈå II-IV óã” väì§ì ôíë è¼åì Ììí×¯
6. è¼íÜìâ ¼¤íöìäô ôÜì ß vøÐéøïËÞ ðú¯
7. èçæèå v÷ìúìÜ Ììí×¯
8. ÅÛèÜà «*ìËé äéûæ÷í¹ vôìæß ÜìÛÞì óÐì væÈ¯
9. ¼ìÓìëËç¥ øëäéûé ðú¯ Ííóë ûíÜ ¼ÖìàãèæíÛìëì¼ ûì ëkøìúé «*ìËé¯ væìæì äÜ

Íû¤ èÛäì âìèåíç Çìíô¯
ÅóìðëË ¥ Hirudinaria granulosa

Placobdella parasitica
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9.6 væèëí¼ë ôìöÞùç Ðìëéëòìæ
øûÞ ÌÖìíæèÜÛìë ¼ìÓìëË ¾ûèÐ,%Ö äìæìë øë Ììâëì Íôèå «*çéô «*ìËé væèëí¼ë (Nereis

dumerilli) èûèÛ ‰̂ ¾ûèÐ,%Ö ¼@øíôÞ ÓìëËì øìßúìë v÷,%ì ôëû¯ væèë¼ ¼ìâãè°ô «*ìËé Íû¤ øüèÇûéë
«*ìú ¼ât¬? vûÜìÛ—èâíç Íëì øìÇíëë Øýìíô ûì æëâ ûìèÜíç ùçÞ Ôãýí§ ûì¼ ôíë¯ væèë¼ ¾óíÙÞÖ
«*ìú 30-40 v¼¿èâ Íû¤ «*íò 2-6 v¼¿èâ øöÞQ? ðíç øìíë¯ væèë¼ èóíæë vûÜìú èæè,¬›‹ú Ìûòìú
ÇìôíÜß ëìíçë Ìaôìíë «*ìËéèå ùçÞ vÇíô vûë ðú Íû¤ ¼ýìçìë èóíú Ùãíë èØíë vû§ìú¯
vôýí÷ìë ¼íà èô×ãåì ¼ìóüÐÖ Çìôìë äæÖ Ííóë ““¼ìâãè°ô vôýí÷ì”” ß ûÜì ðú¯

9.6.1 «*ìËéäùíç Ìûòìæ
øûÞ  _ ÌÖìíæèÜõì
vÐ*Ëé  _ øèÜèôåì
ÅøíÐ*Ëé  _ Íëìæè¼úì
ùË  _ væèë¼
èûÚìæ¼@‡ç æìâ  _ væèë¼ õhíâèëèÜ (Nereis= Neanthes dumerilli)

9.6.2 ùÒæùç ¾ûèÐ,%Ö
 væèëí¼ë vóðèåíô øëéáì ôëíÜ ÔìèÜ v÷ìíÔÈ vóÔì öìíû vö ÌíæôIíÜì Ôwíô vóðèå

¾çèë ðú¯ Ü@¬Hìô·èç vóíðë ¼ìâíæ Íôèå ât¬?ô Ì¤Ð Ììí× Íèå v«*ìíšìèâúìâ ß vøèëíšìèâúìâ
Pìëì ùèÒç¯ Ñ Ì¤Ð óãíåì «*ô·çøíá Ôwô I Íû¤ II Íë øèëûèçÞç ëCøâìr¯ v«*ìíšìèâúìíâ
óãèå áh° v«*ìíšìèâúìÜ ôè»Þôì• Íôíäì§ì è¹íôìËìô·èç øìGF (palps) ûì Åøûüèº Íû¤ óã”íäì§ì
áh° v÷ìÔ Çìíô¯ Ì)ôéú âãÔè×°èåíô vøèëíšìèâúìâ èÙíë ëìíÔ¯ vøèëíšìèâúìíâ ÷ìëíäì§ì
vøèëíšìèâúìÜ ôè»Þôì Ììí×¯ ôè»ÞôìIíÜì «*ô·çøíá èûíÐ» ÓëíËë ¼¤íûóé Ìà• vöIíÜì
tøÐÞ ß ëì¼ìúèæô ût¬?ã Pìëì Åí+èäç ðú¯

 vóíðë èûèÛ ‰̂ ÔwôIíÜìë óã”øìíÐ Íôèå ôíë ÷Öì{ìô·èç øÖìëìíøìèõúìâ æìíâ ùâæìà
Ììí×¯ «*èçèå øÖìëìíøìèõúìâ óãèå Ôwöãk¯ øüVéú Ôwíô væìíåìíøìèõúìâ Íû¤ Ì)ôéú
Ôwèåíô èæÅíëìíøìèõúìâ ûíÜ¯ «*èçèå Ôíw Íôèå ¼ìÈëì¼ Íû¤ ÍôIE× ¼ïýí÷ë âíçì è¼èå
Ììí×¯ è¼èåIíE×ë âíÓÖ Íôèå ¼ëg ówìô·èç Ì¤Ð ÌÖìè¼ôhÜìâ Çìíô vöèå ôìÈèåæ æìíâ
ëì¼ìúèæô ût¬?ã èóíú ¾çèë¯ ÍÈ ówèå è¼èåIE×íô øÖìëìíøìèõúìíâë ûìÈíë ß èÛçíë Ììæíç
¼ìðìöÖ ôíë Íû¤ ùâæìàèåíôß óüÆçì «*óìæ ôíë Çìíô¯ øÖìëìíøìèõúì èóíú væèë¼ vöâæ
¼ýìçìë ôìíå• Ììûìë ¼âãí°ë èæí÷ë çíÜ ÍIíÜìë ¼ìðìíöÖ Óéíë Óéíë vðýíå vû§ìú
(Creeping)¯ vóíðë vÐ» Ôwíô øìúãè×° Ìûèòç Íû¤ Íë óã”øìíÐ ôè»Þôì ûì ÌÖìæìÜ è¼èë
Ììí×¯

 væèëí¼ë vóð«*ìôìë øëéáì ôëíÜ vóÔì öìíû vö Íë Íèøõìëèâí¼ë ßøíë øìçÜì
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èôÅèåôdÜd t¬?ë Ììí×¯ Íèøõìëèâí¼ë èæí÷ Ììí× øìçÜì ûü+ìôìë vøÐé t¬?ë Íû¤ ÷ìëèå û§
ÌæãÊóÙÞÖ vøÐé t¬?ë IE× ‘óãèå øüVéú Íû¤ óãèå Ì)ôéú’¯ «*èçèå Ôwíôë øÖìëìíøìèõúì èçöÞô
vøÐé Pìëì ¼˜ìèÜç ðú¯ vóð«*ìôìíëë èæí÷ è¼íÜìèâô ùðUë Ìûèòç öì vøèëíåìèæúìâ èóíú
Ììûüç Çìíô Íû¤ óãèå Ôwíôë âíÓÖ v¼{ì ûì èûíÛó«*ì÷éë èóíú èûÛk ðú¯ vóð«*ìôìë ß
vøîè,%ô æìÜéë ¼íà ¼¤íöìùôìëé øüVéú ß Ì)ôéú vâí¼æåìëé æìíâ Íôèå èûíÛóô ôÜì
«*èçèå Ôwíôë è¼íÜìèâô ùðUëíô õìæ ß ûýìèóíôë «*íôìíV èûÛk ôíëí×¯

9.6.3 væèëí¼ë øãè,% ¼@øèôÞç Ìíàë ûËÞæì
væèë¼ âì¤¼ìÐé «*ìËé Íû¤ v×ìå Ììôìíë ¼èaøóé ß ÌæÖìæÖ Ìíâëgówé Íë ÔìóÖ¯ ÔìóÖIíÜì

vö Ìíà øèëøìô ðú v¼IíÜì Íôír vøîè,%ôçQŸ ë÷æì ôíë¯ væèëí¼ë vøîè,%ôæìÜé âãÔè×°•
¼@e¼ìëËíöìùÖ ùÜèûÜ• v×ìå †Œì¼æìÜé¿ XII çâ Ôwô vÇíô èût¬?üç øìôòÜé• áh°ì¬QŸ Íû¤
øìúãè×° Pìëì ùèÒç¯ âãÔè×°èå ât¬?ô Ì¤íÐë èô×ãåì Ì)ôéúíóíÐ Ìûèòç¯ è×° Ôãû ¼¤èá:
âãÔùðUíë âãk ðú¯ ùÜèûÜ Ì¤íÐ óãèå ðèæÞ v÷ìúìÜ Ììí×¯ v÷ìúìíÜ ôìÈèåæöãk óþìíçë
Åøèòèçß ÜáÖ ôëì öìú¯ ùÜèûíÜë øíëë Ì¤Ðèåíô †Œì¼æìÜé ûíÜ¯ ÍÈ Ì¤íÐë «*èç øìíÐ
Íôèå ôíë û§ †Œèpâú ÇèÜôì Ììí×¯ ÇèÜôìë ë¼ ÔìóÖ øì÷íæ ¼ìðìöÖ ôíë¯ øìôòÜé ÌQŸ
Ì¤Ðèå æíÜë âíçì Íû¤ «*ìôìíë †Œèpíôì» Çìíô¯ ÍÈ æÜìô·èç èø×íæë Ì¤íÐ øèëøìô
ðßúì ÔìóÖût¬?ã vÐìè»ç ðú¯ Ìø÷Ö ût¬?ã vÐ» vóðÔwíô Ìûèòç øìúãè×° èóíú vóíðë ûìÈíë
øèëçÖk ðú¯

9.6.4 væèëí¼ë xH¼æ ¼@øèôÞç Ìíàë ûËÞæì
 væèëí¼ë vôìæß èæèóÞ,% xH¼æ Ìà væÈ¯ vóð&íôë Íû¤ øÖìëìíøèõúìë ëkäìÜô Pìëì

äíÜ °ûéÛ—ç ÌèRíäæ ûÖøæ «*è¹úìë Pìëì ùüðéç ðú Íû¤ ôìûÞæ õìÈ ÌRìÈõ ëkäìÜô
vÇíô Ñ ÍôÈ «*è¹úìú øèëíûíÐë äíÜ øèëçÖk ðú¯

9.6.5 væèëí¼ë ëk¼¤ûðæ ¼@øèôÞç Ìíàë ûËÞæì
 væèëí¼ë ëk¼¤ûðæ ðíú Çìíô Íôèå øüVéú Íû¤ Íôèå Ì)ôéú ëkûìð æìÜéë Pìëì¯ ÍÈ

æìÜéóãíåìíô öãk ëìíÔ Ì¼¤ÔÖ Ìæã«*ò ÐìÔì vöIíÜì vøîè,%ô æìÜé• væèØ‹èõúì• vóð«*ìôìë ß
øÖìëìíøìèõúìë ¼íàß ¼@øôÞ ë÷æì ôíë¯ væèëí¼ë ëík èðíâìíùLìèûæ Ììí× Íû¤ ÍÈäæÖ Íë
ëíkë ëÂ ÜìÜ ðú¯ Ííóë ëk ôèËôìIíÜì ûËÞðéæ ðú¯ øüVéú ëkûìíðë ×í`óìûº ¼¤íôì÷íæë
äæÖ ¼¤ûìèðç çëÜ ûì ëk øèë÷ìèÜç ðú¯ væèëí¼ë èæè!Þ,% vôìæß ðÁèøw væÈ¯

9.6.6 væèëí¼ë vë÷æ ¼@øèôÞç Ìíàë ûËÞæì
ât¬?ô ß øìúãÔwô ×ì§ì væèëí¼ë «*èç Ôwíô Íôíäì§ì væèØ‹èõúì æìíâ vë÷æÌà Ììí×¯

væèØ‹èõúìë èçæèå Ì¤Ð Ììí× öÇì èÐèÜúìöãk ØìíæÜ• øýÖì÷ìíæì æìÜé Íû¤ ûèð¥è×°¯ ØìíæíÜë
âíçì Ì¤Ðèåíô væíØ‹ìíšìâ Íû¤ ûèð¥ è×°èåíô væèØ‹èõßíøìë ûíÜ¯ væèëí¼ë øýÖì÷ìíæì æìÜéë
«*ì÷éíë ¼ã̈  ëkäìèÜôìë ÌìE×ìóæ Çìíô¯ æìÜéë †Œèpíôì»IíÜì ëk vÇíô óïè»ç ût¬?ãíô vÐì»Ë
ôíë¯ «*ìËéèåë vë÷æ ût¬?ã «*Óìæç ÌÖìíâìèæúì ðú öì væèØ‹èõßíøìë Pìëì øèëçÖk ðú¯
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9.6.7 væèëí¼ë t¬‰ìúãë èûæÖì¼ ß ¼¤íûóé Ìíàë ûËÞæì
 væèëí¼ë âèt¬?,¬›ëCøé óãèå Ùæ¼è ‰̂èû,% v¼èëûuìÜ ùÖì¤èÜúì Ììí×¯ ÍÈ óãèå ùÖì¤èÜúì †Œì¼æìÜéë

øüVíóíÐ Ìûèòç¯ Í×ì§ì «*ìËéèåë Ì)ôéú t¬‰ìúãëyã Ììí× vöèå «*ô·çøíá óãèå t¬‰ìúã ÌçÖQ?
ôì×ìôìè× Ìûòìæ ôíë ùèÒç ðú¯ «*èçèå v¼èëûuìÜ ùÖì¤èÜúæ vÇíô t¬‰ìúã vûë ðíú ôè»Þôì• øìGF
ß ÷áhíç èût¬?üç ðú¯ t¬‰ìúãëyã «*èçèå vóðÔwíô Íôèå t¬‰ìúã†Œèp ûì ùÖì¤èÜæ ùÒæ ôíë¯ ÍÈ
Ì¤Ð vÇíô èçæ väì§ì Ôwôéú t¬‰ìúã vûë ðú¯ «*Çâ väì§ì vóðÔwíô• èPçéú väì§ì
øÖìëìíøìèõúìíâë Íû¤ ç·çéú väì§ì ÌìQ?¥íóðÔwôéú øóÞì ß ÌæÖìæÖ vóðöíQŸ èût¬?üç ðú¯ óãèå
v¼èëûuìÜ ùÖì¤èÜúì «*Çâ Ôwôéú t¬‰ìúã†Œèpë ¼íà vøèëùÜèûÜéú t¬‰ìúãíöìäô Pìëì öãk Çìíô¯
væèëí¼ë “âèt¬?í,¬›” Íû¤ Ì)ôéú t¬‰ìúãëyã vô\éú t¬‰ìúãçQŸùÒæ ôíë Íû¤ Åøíëìk t¬‰ìúãçQŸ vÇíô
vö t¬‰ìúãIíÜì èæùÞç ðú çìëì øìxHéÞú t¬‰ìúãçQŸ ùÒæ ôíë¯

 væèëí¼ë ¼¤íûóé ÌàIíÜì ð”Ü - ôè»Þôì• øìGF• ¼ìÈëì¼ ß v÷ìÔ¯

9.6.8 væèëí¼ë «*äææ ¼@øèôÞç Ìíàë ûËÞæì
 væèë¼ ÍôèÜà «*ìËé¯ èôQ? «*ìËéèåë vóíð vôìæß òìúé äææ Ìà væÈ¯ ™Óãâìr «*äææ

Îçhíç äææìà ùèÒç ðú¯ vóðùðUíëë vøèëíåìèæúìâ vôì»t¬?ë vÇíôÈ äææÌíàë ÌìèûÛÞìû
Ùíå¯ øãëg» væèëí¼ë âìr Íôíäì§ì ™¹ìÐú Çìíô öì vóíðë 19-25 Ôwíôë âíÓÖ Ìûèòç¯
t¬Ÿé væèëí¼ë vóíðë «*ìú ¼û vóðÔwíô Íôíäì§ì èõ@¬HìÐú Çìíô¯ ÍÔìíæ ÅíGXÔíöìùÖ vö
«*ìËéèåë äææìíàë vôìæß äæææìÜé væÈ¯ äææÎçhíç øèëËç äææìà vØíå öìú Íû¤
äææíôì»IíÜì ‘™¹ìËã ß èõ@¬HìËã’ væèØ‹èõúìë è×° èóíú ûìÈíë Ììí¼¯ Ííóë ûèð¥èæí»ô vóÔì
öìú¯ èæí»íôë øë äìÈíùìå ÅÁø ‰̂ ðú¯ äìÈíùìå ¹âÐ¥ è¼èÜúìöãk vå³ìíôìíØìë ÜìÛÞìíç
øèëËç ðú Íû¤ Ñ ÜìÛìÞ ëCøìQ?íëë âìÓÖíâ væèëí¼ë ûìE÷ì ÅÁø ‰̂ ôíë¯

 væèëí¼ë vöîæ øèëËèç ÜìíÛë øë vóíðë ÅíGXÔíöìùÖ øèëûçÞæ ÜáÖ ôëì öìú¯
èûíÐ»ç¥ «*ìËéèåë vóíðë èø×íæë Ì¤íÐ øèëËç äææìà ùèÒç ðíÜ Ñ ÔwôIíÜì
øÖìëìíøìèõúì û§ Ììôìíëë vóÔìú¯ ÍIíÜì væîôìë ¾ûÒìë âíçì Ììô·èç ÓìëË ôíë¯ Í×ì§ì
øÖìëìíøìèõúìíç Ìèçèëk ëkäìèÜôì ùèÒç ðú öì xH¼íæë ôìíä Üìíù¯ væèëí¼ë ÍÈ
Ìûòìíô vðíåíëìíæèë¼ ûíÜ¯ ÍÈ óÐìèå ¼âãí°ë äíÜ ¼ýìçìë ôìåíç vóÔì öìú¯ ÍÈ
«*ìËéèåë vóðèå çÔæ óã”Ûìíù èûÛk ðú vöâæ• ¼@‡ãÔÛìíùë Ìíöîæ vóðì¤Ð ûì Ììíåìô (atoke)

Íû¤ øfìÁÛìíùë vöîæíóðì¤Ð ûì Íèøíåìô (epitoke)¯

9.7 vôýí÷ìë ôìöÞùç Ðìëéë òìæ
øûÞ ÌÖìíæèÜõìë Íôèå «*çéô «*ìËé vôýí÷ì Ììâìíóë Íôèå ÌçÖQ? øèëè÷ç «*ìËé¯ vôýí÷ì vö

vÐ*Ëé ÌèÜíùìèôåìë ÌQ?ÛhÞk çì ÌÖìíæèÜõìë vÐ*ËéèûæÖì¼ øÒæôìíÜ äìæì vùí×¯ èûèÛ ‰̂ «*äìèçë
vôýí÷ìëì äíÜ ÌÇûì òíÜ Çìíô¯ èôQ?ã ÍÔìíæ vö vôýí÷ìë «*äìèçèåë ¼@øíôÞ ÌíÜì÷æì ôëì
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ðíúí× çìë æìâ vØíëèåâì øòãâì (Pheretima posthuma) ¯ ø÷æÐéÜ ¾äûût¬?ãøïËÞ âìèåÈ ðÜ
Ííóë âãÔÖ Ììûì¼òÜ ¯ Íëì èÛäì âìèåíç ùçÞ Ôãýí§ Çìíô Íû¤ ùíçÞë øìíÐ t¬?ïøéô·ç âìèå
vóÔì öìú¯ èûèÛ ‰̂ «*äìèçë vôýí÷ìë Åøôìëé èóô èûíû÷æì ôíë ¼ì@eèçôôìíÜ vôýí÷ìë ÷ì» ûì
ÛìèâÞôìÜ÷ìë ( vermiculture) æìíâ Íôèå èû»íú ÷÷Þì ™ëg ðíúí×¯ ôìëË âìèåë Åû[Þëçì
ûüèºíç• Ûìëé Óìçû ût¬?ãë èû»è¹úì ‘ôÖìõèâúìâ• øìëó’ ÜìÙíû• v«*ìèåæ ß ÌøèëðìöÞ ÌÖìâìÈíæì
ÌÖìè¼õ ¼âüº ðßúìíç• vÛ»ä ût¬?ãë Åøèòèçë äæÖ ÛìèâÞôìÜ÷ìíëë Iëg& ûüèº vøíúí×¯

9.7.1 «*ìËéäùíç Ìûòìæ
øûÞ _ ÌÖìíæèÜõì ûì ÌàãëéâìÜ
vÐ*Ëé _ ÌèÜíùìèôåì
ûùÞ _ Ìèø¼íÇìíøìëì
 ùË _ vØíëèåâì
èûÚìæ¼@‡ç æìâ _ vØíëèåâì øòãâì (Pheretima posthuma)

9.7.2 ùÒæùç ¾ûèÐ,%Ö
 ÌæÖìæÖ ÌÖìíæèÜõì «*ìËéë âç vôýí÷ìë Ü@¬Hìíå vóðèå Üá ôëíÜß vóÔì öìíû vö Íèå

Ì¼¤ÔÖ Ìì¤èåë âç vóðÔwíô èûÛk¯ èôQ?ã ¼ãtø,% ât¬?ô Ì¤Ð væÈ¯ vóíðë Ì†ŒÛìíù
vøèëíšìèâúìÜ Ôwíô âãÔè×°èå Ìûèòç¯ vóíðë Ííôûìíë èø×íæë Ôwíô øìúã Ôwô ûÜì
ðú¯ Íë vÐ» «*ìíQ? øìúãè×° Ììí×¯ øèëËç «*ìËéë 14.15 Íû¤ 16 vóðÔwíô Íôèå †Œèpâú
vû,%æé Çìíô öìíô ôYìÈíåÜìâ ûíÜ¯ vôýí÷ìë èøíÒë èóô Ùæ ôìÜí÷ ûìóìâé ëíÂë ðú Íû¤
èøÒ ûëìûë Íôåì tø,% ÜìÜ ÌæãÊóÙÞÖ vëÔì vóÔì öìú¯ Ííô øüV vëÔì ûÜì ðú¯ vëÔìèå
«*ô·çøíá ÷íâÞë èæí÷ Ìûèòç øüVíóÐéú ëkûìðíô è÷èÿç ôíë¯ «*ìËéèåë Ì)ôéúíóÐ ðìG›ì
ûìóìâé ëíÂë ðú¯ vøèëíšìèâúìÜ• øìúã Ôwô Íû¤ ôYìÈíåÜìâ Ì˜Ü ×ì§ì vôýí÷ìë Ì)ôéú
Ì¤íÐ ÌìæãûéáèËô ôþìåìë âç è¼åì Ììí×¯ è¼åì vôþí÷ìë ùâíæ ¼ìðìöÖ ôíë¯ «*ìËéèåë 18 çâ
vóÔÔ„íôë âÓÖ ÌWéú Ì¤íÐ Íôíäì§ì øã¤äææè×° Íû¤ 14 çâ vóðÔwíôë âÓÖ Ì)ôéú
vóíÐ Íôèå t¬Ÿé äææè×° vóÔì öìú¯ Í×ì§ì »V• ¼:â • Ì,%â ß æûâ vóðÔwíô Ì)ôéúíóíÐ
«*èç Ôwíô Íôíäì§ì ôíë vâìå ÷ìëíäì§ì tøìâÞìèÇôìë è×° Ììí×¯ «*èç vóðÔwíô «*ìú
200-250 èå væèØ‹èõúìë è×° ûì væèØ‹èõßíøìë ¼ëì¼èë ûìÈíë âãk ðú¯

 vôýí÷ìë vóðèå øìçÜì èôÅèåôÜ ÌìûëËé èóíú Ììûüç Çìíô¯ èôÅèåôdÜd Í †Œèpíôìí»ë
ûTè×° âãk ðú¯ Íèøõìëèâ¼ ß âìr Íô¬t¬?ë öãk Íû¤ ÷ìë«*ôìíëë vôì» ÍÔìíæ øìßúì öìú
vöâæ Óìëô vôì» Û—èâ vôì» †Œèpíôì» Íû¤ ¼¤íûóé vôì»¯ †Œèpíôì»IíÜì óã«*ôìíëë ðú
vöâæ vÐL,‡ì vôì» Íû¤ ÌÖìÜûãíâæ vôì»¯ Íèøõìëèâí¼ë èæí÷ û·+ìôìë vøÐé¬t¬?ë Íû¤ Íëøë
ÌËãÊóÙÞÖ vøÐé¬¬t¬?ë IE×ìôìíë ¾óÙÞÖ ûëìûë ¼âìQ?ëìÜÛìíû Çìíô¯ ÍÈ vøÐé¬t¬?íëë èæí÷ è¼íÜìèâô
ÍèøíÇèÜúìâ ûì vøèëíåìèæúìâ ¬t¬?ë Ìûèòç¯ vôýí÷ìë vóðùðUëèå «*ô·ç è¼íÜìâ Íû¤ vóðë¼
Pìëì øïËÞ Çìíô¯ ÍÔìíæ ÜáËéú vö vóðùðUëèå vôýí÷ìë Ôwô ûÖûÓìúô øóÞì ûì v¼{ì Pìëì
Ì¼¤ÔÖ «*íôìíV èûÛk¯
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9.7.3 vôýí÷ìë ùâæ ß ùâíæ ¼ðìúô Ìíàë ûËÞæì
 vôýí÷ìë ùâæ Üá ôëíÜ vóÔì öìíû vö ÍÈ ¼âú vóðèå øöÞìú¹íâ «*¼ìèëç ß ¼¤ôhè÷ç

ðú¯ ùâæôìíÜ vôýí÷ìë ÌæãÊóÙÞÖ ß ûü+ìôìë vøÐéë ¹âì Ĥú ¼¤íôì÷æ ß «*¼ìëË Ùíå¯ vôýí÷ìë
vóðèåíô ùâíæë ¼âíú Û—èâë ¼íà Ììåíô ëìÔìë äæÖ è¼åì ¼ìðìöÖ ôíë¯ èûíÐ» vøÐéë
¼ìðìíöÖ è¼åì vóð ÷âÞ vÇíô vûèëíú Ììí¼ Íû¤ Ììûìë ÷íâÞë âíÓÖ Õhíô öìú¯ vóíðë Ì†ŒÛìù
öÔæ «*¼ìèëç ðú çÔæ è¼åì Û—èâ vÇíô v×í§ öìú Íû¤ ÷íâÞë âíÓÖ Õhíô øí§¯ èôQ?ã vóíðë
¼¤ôhè÷ç ÷ß§ì Ì¤Ðèå è¼åì Pìëì Û—èâë ¼íà Ììûº Çìíô¯ øöÞìú¹íâ ÍÈ Ùåæì Ùíå Íû¤
vôýí÷ì ¼ìâíæ Íèùíú öìú¯

9.7.4 vôýí÷ìë øãè,% ¼@øèôÞç Ìíàë ûËÞæì
 vøîè,%ô æìÜé ß vøîè,%ô †Œèp vôýí÷ìë øãè,%íç ¼ìðìöÖ ôíë¯ vôýí÷ìë vøîè,%ô æìÜéèå v¼ìäì

æíÜë âíçì Ììô·èçèûèÐ,% ðú¯ æìÜéèå âãÔè×° vÇíô øìúãè×° øöÞQ? èût¬?üç Çìíô¯ Íë èûèÛ ‰̂
Ì¤ÐIíÜì ðÜ¯ âãÔè×°¯ âãÔèûûë• ùÜèûÜ• †Œì¼æìÜé• èùäìõÞ• øìôòÜé• Ì¬QŸ Íû¤ øìúã̄

 âãÔè×°èå ÌºÞ÷\ìô·èç Íû¤ v«*ìíšìèâúìíâë Ì)ôéúÛìíù Ìûèòç¯ âãÔèûûë ¼¤èá:
«*íôìV èûíÐ» Íû¤ Íë «*ìôìë ûT Ûýìäöãk ðú¯ øíëë Ì¤Ðèå ùÜèûÜ øãëg «*ìôìëöãk âì¤¼Ü
«*íôìV vöÔìíæ è¼èÜúìöãk Ììûëô ôÜì• vøÐé ß ÜìÜì†Œèp Çìíô¯ †Œì¼æìÜéèå ¼ëg• óéÙÞ Íû¤
Íèå øìçÜì «*ìôìë öãk æìÜé èûíÐ»¯ Ì,%â vóðÔwíô †Œì¼æìÜé øèëûèçÞç ðíú vøÐéûTÜ
èùäìíõÞ øèëËç ðíúí×¯ Íë ÌQ?¥«*ì÷éë èôÅèåôÜd Ììû·ç ðú¯ ÍÈ Ì¤íÐ ÔìóÖût¬?ã vøè»ç
ðú¯ æûâ vÇíô ÷çhóÞÐ vóðÔwíô øìôòÜé èût¬?üç Çìíô¯ Íë «*ìôìë †Œèpâú ß ëkûìð
¼âüº¯ ùüðéç ÔìóÖût¬?ã ÍÔìíæ øèëøìô ðú¯ ø˜óÐ vóðÔwô vÇíô øìúãè×° øöÞQ? Ì¬QŸ èût¬?üç
Çìíô¯ ×ìèû[Ðçâ Ôwíô Íôíäì§ì ÌìèQŸô è¼ôì Ììí×¯ ÌíQŸë øüVíóÐ ûëìûë ÄìÜíëë âíçì
âì¤¼ÜÔw Ììí× öìíô èåØíÜìí¼ìÜ ûíÜ¯ Íèå vÐì»Ë ôìíä ¼ðìúô ðú¯ áh°ìíQ?ë vÐ» Ì¤íÐ
èåØdíÜìí¼ìÜ væÈ¯ vóíðë vÐ» Ôwíô Ì¬QŸ øìúãè×° Pìëì ûìÈíë âãk ðú¯ ùÜèûíÜë †Œèpíôì»
Íû¤ ÌíQŸë ÍèøíÇèÜúìíâë †Œèpíôì» ÔìóÖû¬t¬; øì÷íæ Û—èâôì †ŒðË ôíë¯ âìèåë ø÷æÐéÜ «*ìËé
ß Åèlcy ût¬?ã vôýí÷ì Ôìú Íû¤ Íëì ø÷æÐéÜ ¾äûût¬?ãÛ—ô (Saprophage) ëCíø è÷èÿç ðú¯
ÔìóÖût¬?ã ¼¤†Œíðë äæÖ vôýí÷ìíô «*÷hë øèëâìíË âìèå vÔíç ðú¯ Ìøìè÷ç ûì ÌºÞøìè÷ç ¾äûût¬?ã
¼íâç ÍÈ âìèå vöíðçh vôýí÷ì Åøíëë t¬?íë çÖìù ôíë ôìíäÈ âìèåë Åû[Þëçì Ðèk ûüèº øìú¯
Í×ì§ì vôýí÷ì vöÔìíæ Çìíô v¼È âìèå è×° öãk ðßúìíç ûìúã ÓìëË áâçì ûìí§¯

9.7.5 vôýí÷ìë xH¼æ ¼@øèôÞç Ìíàë ûËÞæì
 vôýí÷ìë vóð÷âÞ PìëìÈ xH¼æ ¼@ø ‰̂ ðú¯ ÍÈ äæÖ ÷âÞ ¼û¼âú èâÅôì¼ áëË Pìëì èÛäì

Çìíô¯ ÌÓ¥&ôéú ëkäìèÜôì Pìëì vóð÷âÞ ëk ¼ëûëìð øìú¯ ûìçìí¼ë ÌèRíäæ ¼ðíäÈ
ûÖìøæ «*è¹úìú èÛäì &ô èóíú ëík vøÞî×ìú Íû¤ ¼¤ûðíæë Åí!íÐÖ vóíðë âãÔÖ ëkûìíð
v«*èëç ðú¯ vôýí÷ìë ëíkë èðíâìíùLìèûæ xH¼æëJô Ììí×¯
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9.7.6. vôýí÷ìë ëk¼¤ûðæ ¼@øèôÞç Ìíàë ûËÞæì
vôýí÷ìë ëk ¼¤ûðæ çQŸ Å ‰̂ç Óëíæë¯ ôìëË ëk ¼û¼âú æìÜéøíÇ «*ûìèðç ðú¯ ÍÈ

äæÖ Ííô ûº ëk¼¤ûðæ çQŸ ûíÜ¯ ÍÈ çQŸèå ëk• ëkûìð Íû¤ ëkùÒæôìëé †Œèp èæíú
ùèÒç¯

èðíâìíùLìèûíæë Åøèòèçë äæÖ íôýí÷ìë ëk ÜìÜ vóÔìú¯ èôQ?ã ÍÈ xH¼æëJôèå ëkôèËôìë
øèëûíçÞ ëkëí¼ °ûéÛ—ç Çìíô¯ ëkôèËôìIíÜì èæÅèôYúì¼ öãk ðú¯ vØíëèåâì øòãâì
«*äìèçèåíç øýì÷ «*ôìíëë ëkôèËôì øìßúì öìú_ áh°ìô·èç ÌÖìèâíûì¼ìÈå• ûüðóìôüèçë
ÌÖìèâíûì¼ìÈå• ØìÈíûuì¼ìÈå• Èßè¼æ ûËÞì¼k †ŒìæãíÜì¼ìÈå Íû¤ ÈèÜß¼ìÈå Þ̄

vôýí÷ìë ëkûìð èçæ«*ôìíë èûÛk-ÌæãÊóÙÞÖ ëkûìð• øìxHéÞú ëkûìð Íû¤ ÌìèQŸô ëk
äìèÜôì¯ vóíðë «*Óìæ ÌæãÊóÙÞÖ ëkûìðIíÜì ðÜ øüVéú• Ì)ôéú• ÌÓ¥t¬‰ìúã Íû¤ ÅºÞ†Œì¼æìÜé
ëkûìð¯ vôýí÷ìë «*Óìæ ÌæãÊóÙÞÖ ëkûìðIíÜì vûÐ ôíúôèå øìxHéÞú ëkûìð Pìëì øëtøë öãk
Çìíô¯ Ííóë âíÓÖ ÷ìëíäì§ìíô ‘¼:â• æûâ Íû¤ PìóÐ ß ríúìóÐ’ øìxHéÞú ðüÁèøw ûíÜ¯
¼:â ß æûâ väì§ì øüVéú ß Ì)ôéú ÌæãÊóÙÞÖ ëkûìíðë ¼íà öãk Íû¤ PìóÐ ríúìóÐ väì§ì
øüVéú ß Ì)ôéú ëkûìíðë ¼íà Ììûìë ÏÓ[Þ†Œì¼æìÜé ëkûìíðë ¼íàß ¼¤íöìù ëáì ôíë¯
Í×ì§ì ÌìèQŸô Ì˜íÜ «*èçèå vóðÔwíô Íôíäì§ì ôèâ¼ãëìÜ ëkûìð øüVéú Íû¤ ÌÓ¥t¬‰ìúã
ëkûìíðë ¼íà öãk Çìíô¯ ÌíQŸë «*ì÷éë ùìír ÌìèQŸô ëkäìèÜôì vóÔì öìú vöIíÜì øüVéú
ÌìèQŸô ß Ì)ôéú ÌìèQŸô ëkûìíðë ¼íà ¼@øôÞöãk¯

vØíëèåâìë ëkùÒæôìëé †Œèp ç·çéú• ÷çhÇÞ Íû¤ ø˜â vóðÔwíôë ùÜèûíÜë øüVíóíÐ
Ìûòìæ ôíë¯

vôýí÷ìë ëk ¼¤ûðæçQŸ øÇ èæí÷ë ×íô vóÔìíæì ðÜ¯
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9.7.7 vôýí÷ìë vë÷æ ¼@øèôÞç Ìíàë ûËÞæì
vôýí÷ìë vë÷æ Ìíàë æìâ ðÜ væèØ‹èõúì ‘Íôû÷íæ væèØ‹èõúìâ’¯ ÍIíÜì vôýí÷ìë «*èçèå

vóðÔwíô ÍôÈ èûæÖì¼ øºèç vóÔìú¯ ÍÈ Ùåæìíô ¼âÔwôèûÛèk ûì vâåìíâèëô v¼ùíâí`åÐìæ
ûíÜ¯ «*èçèå væèØ‹èõúìâ ÌìËãûéáèËô• ôhwÜéô·ç æìÜé èûíÐ»¯ væèØ‹èõúìíâë æìÜé «*ìôìíë
Ì¼¤ÔÖ è¼èÜúìë Åøèòèç ÜáÖ ôëì öìú¯ Ìûòìæ Ìæãöìúé vôýí÷ìë væèØ‹èõúì èçæ«*ôìíë
èûÛk ôëì öìú vöâæ- v¼{ìÜ• ùÜèûÜéú Íû¤ &ôéú væèØ‹èõúì¯

v¼{ìÜ væèØ‹èõúì vóíðë ø˜óÐ Ôwíôë øëûèçÞ ÔwôIíÜìë ûÖûÓìúô øóÞì ûì v¼{ìíâë
«*èç øìíÐ 80-100 èå ¼¤ÔÖìú Çìíô¯ «*èçèå v¼{ìÜ væèØ‹èõúìíâë Íôèå ØìíæíÜë âç
è¼èÜúìöãk væíØ‹ìíšìâ• ¼¤èá: †Œéûì• øýÖì÷ìíæì vóð Íû¤ «*ìQ?éú æìÜé Ììí×¯ ÍÈ «*ôìë væèØ‹èõúìâ
Íôèå ¼ìÓìëË vë÷ææìÜé øíÇ ÌíQŸë øüVíóÐ ûëìûë ÏÓ[Þ ÌìèQŸô ûì ¼ã«*ì ÈæíåèšìÜ vë÷ææìÜéíç
âãk ðú¯ ÍÈ væèØ‹èõúìâ ¼ëì¼èë ûìÈíë âãk æì ðíú ÏÓ[Þ ÌìèQŸô íë÷ææìÜé Pìëì vøîè,%ô
æìÜéíç vë÷æ ût¬?ã øèëçÖìù ôíë ôìíäÈ Íëì ðÜ Í`åìíëìíæèØ‹ô «*ô·èçë¯

ùÜèûÜéú væèØ‹èõúìâ ÷çhÇÞ• ø˜â ß »V vóðÔwíô Íôíäì§ì IE×ëCíø Çìíô¯ IE×IíÜìíç
Ì¼¤ÔÖ væèØ‹èõúì Ììí× vöIíÜì ùÜèûíÜ ¼ëì¼èë âãk ðú¯

Í×ì§ì «*èç vóðÔwíô «*ìú 200-250 èå ÷âÞò væèØ‹èõúì Ììí×¯ ÍÈ væèØ‹èõúì -
væèØ‹èõßíøìë Pìëì vóíðë ûìÈíë âãk ðú¯ ôìíäÈ Íëì ÍíRìíæèØ‹ô «*ô·èçë¯

væèØ‹èõúì ëkûìð ¼âüº ðßúìíç ëk vÇíô æìÈíå³ìíäæÙèåç vë÷æût¬?ã ¼¤†Œð ôëíç øìíë¯
Íëì vóð ùðUíëë çëÜ vÇíôß ûäÞÖ ût¬?ã èæíú ûèð¥ øèëíûíÐ ÌÇûì vøîè,%ôæìÜéíç âãk ôíë¯

9.7.8 vôýí÷ìë t¬‰ìúãë èûæÖì¼ ß ¼¤íûó Ìíàë ûËÞæì
 vôýí÷ìë ç·çéú Ôwíô Íôíäì§ì v¼èëûuìÜ t¬‰ìúã†Œèp øìÐìøìèÐ Ìûòìæôíë âèt¬?,¬› ùÒæ

ôíë¯ ÅÛú t¬‰ìúã†Œèp vÇíô ÅÁø ‰̂ vøèëØÖìèëèJßúìÜ t¬‰ìúã ùÜèûÜíô èÙíë ÌÓ¥ùÜèûÜéú t¬‰ìúã
†Œèpíç èâèÜç ðú¯ Íèå «*ô·çøíá ¼¤ÔÖìú óãèå Çìíô¯ vÐí»ìk t¬‰ìúã†Œèp vÇíô óãèå Ì)ôéú
t¬‰ìúãëyã ÅÁø ‰̂ ðíú vóíðë âÓÖíëÔì ûëìûë øfìÁ Ì¤Ð øöÞQ? èû¬t¬?üç Çìíô¯ óãèå t¬‰ìúãëyã
ÌçÖQ? ôì×ìôìè× Çìíô Íû¤ Íôèå ëyã ëCíø âíæ ðú¯ ÌWéú t¬‰ìúãëyã «*èçèå vóðÔ„íô
Íôèå ôíë Ô„ôéú ûì v¼ùíâ`åìÜ t¬‰ìúã†Œèp ÅÁø ‰̂ ôíë¯ Åøíëìk t¬‰ìúã†Œèp IíÜì Íû¤
t¬‰ìúãëyã vôýí÷ìë vô\éú t¬‰ìúãçQŸ ùÒæ ôíë¯ ÍÈ t¬‰ìúãçQŸ vÇíô vö¼û t¬‰ìúã ÅÁø ‰̂ ðú çìëì
Íôír «*ìQ?éú t¬‰ìúãçQŸ ë÷æì ôíë¯ ÍÈ t¬‰ìúã IíÜìë âíÓÖ ÅíGXÔíöìùÖ ðÜ v¼èëûuìÜ t¬‰ìúã†Œèp
vÇíô ÅÁø ‰̂ 8-10èå t¬‰ìúã vöIíÜì v«*ìíšìèâúìâ• âãÔùðUíë ß ùÜèûÜ Ì˜íÜ t¬‰ìúã v«*ëË ôíë¯
vøèëÖìèëèJßúìÜ t¬‰ìúã vÇíô ß ôíúôå t¬‰ìúã Ì†Œò vóðÔwô IíÜìíç t¬‰ìúã øìÒìú¯ Í×ì§ì
«*èçèå Ôwôéú t¬‰ìúã†Œèp vÇíô èçæíäì§ì øìxHéÞú t¬‰ìúã vóð«*ìôìíë• vøîè,%ôæìÜéíç Íû¤ ÌæÖìæÖ
vóðöíQŸ èût¬?üç ðú¯

vôýí÷ìë vóíð èçæ«*ôìë ¼¤íûóé Ìà Ììí× öÇì- &ôéú¯ âãÔèûûëò Íû¤ v«*ìíšìèâúìÜ
Ôwíô Ìûèòç ÌìíÜìô¼¤íûóé Ìà¯ «*Çâèå tøíÐÞè\ú ëCíø ß èPçéúèå Ùuìæ ß tH¬ìó Èè\ú
ëCíø ôìä ôíë¯
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9.7.9 vôýí÷ìë «*äææ ¼@øèôÞç Ìíàë ûËÞæì
 vôýí÷ì ÅÛèÜà «*ìËé¯ ÌÇÞìÁ ÍôÈ vóíð øãëg» Íû¤ t¬Ÿé äææ Ìà Ììí×¯ èôQ? Ííóë

tH¬èæí»ô Ùíå æì ôìëË «*ìËéèåë ™¹ìÐú Ììíù øèëËç ðú Íû¤ èæí»íôë ¼âíú ™¹ìËã Íôèå
vôýí÷ì vÇíô ÌæÖ vôýí÷ìë tøìâÞìèÇôìú òìæìQ?èëç ðßúì ÍôìQ? «*íúìäæ¯

 vôýí÷ìë øã¤äææ ÌàIíÜìë ðÜ ™¹ìÐú ™¹ÇèÜ• ™¹ ¼¤¹ìQ?÷hàé• ™¹Óìæé• ™¹æìÜé
«*íšå †Œèp Íû¤ Ììæã»èàô †Œèp¯ vôýí÷ìë óã”íäì§ì™¹ìÐú óÐâ ß ÍôìóÐ vóð Ôwíôë
Ì)ôéú vóíÐë âÓÖíëÔìë óã”øìíÐ Ìûòìæ ôíë¯ «*èçíäì§ì ™¹ìÐú ™¹ÇèÜ Pìëì Ììûüç
Çìíô¯ ™¹ÇèÜ ™¹Óìæéë ¼íà öãk Çìíô öì ûèÓÞÃã ™¹ìËãIíÜìíô ¼˜ú ôíë¯ «*èçèå
™¹ìÐíúë èæí÷ ™¹¼¤†Œìðô ÷hàé Ììí× öì èø×íæ èût¬?üç ðíú ™¹æìÜéíç øèëËç ðú¯
«*èçøìíÐë ™¹æìÜéóãèå Ì,%ìóÐ Ôwíô «*íšå †Œèp Pìëì vûè,%ç Çìíô¯ Ñ ÔwíôÈ ™¹æìÜé
óãèå ÌìÜìóì øã¤äææ è×° Pìëì âãk ðú¯ ¼:óÐ ß Ïæèû¤Ð vóðÔwíô Íôíäì§ì ôíë
ÌìËã»èàô †Œèp Ìûèòç öìíóë áëË ë¼ ¼@¬cûç vöîæ èâÜæëç óãíåì vôýí÷ìíô ÌìûºôëíË
¼ìðìöÖ ôíë¯

 vôýí÷ìë t¬Ÿé-äææ ÌàIíÜì ðÜ èõ@¬HìÐú• èõ@¬H÷hàé Íû¤ èõ@¬HæìÜé¯ Íôíäì§ì áh°ìô·èç
ÌìÂãíëë vÇìôìë âç èõ@¬HìÐú ríúìóÐ Ôwíôë Ì)ôéú vóíÐ t¬‰ìúãëyãë ÅÛú øìíÐ Ìûèòç¯
«*èçèå èõ@¬HìÐíúë èø×íæ 13/14 Ôwíô Íôíäì§ì v×ìå èõ@¬HæìÜé Ììí×¯ èõ@¬HæìÜéë ¼ìâíæë
Ì¤Ðèå è¼èÜúìöãk ØìíæíÜë âíçì¯ ûýì ß õìæ èóíôë èõ@¬HæìÜé ÷çhóÞÐ Ôwíô èâèÜç ðíú
Ì)ôéú vóíÐ Ìûèòç Íôèå t¬Ÿé äææè×° âãk ðú¯

Í×ì§ì »V• ¼:â• Ì,%â ß æûâ vóðÔwíô Íôíäì§ì ôíë vâìå ÷ìëíäì§ì ÇèÜë âíçì
tøìâÞìèÇôì Ììí×¯ Íëì ÌìÜìóì è×°øíÇ vóíðë ûìÈíë âãk ðú¯ «*äæíæë ¼âú óãíåì vôýí÷ì
èâÜíæë ¼âú Íôå vôýí÷ì Çìíô ™¹ìËã ÌíæÖë tøìâÞìèÇôìú òìæìQ?èëç ðú¯ û»ÞìôìíÜ vôýí÷ì
«*äææ è¹úìú Ì¤Ð†ŒðË ôíë¯ óãíåì vôýí÷ì Ììûóãëç Ìûòìú ôYìÈíåÜìâ vÇíô Íô ÓëíËë
ë¼ áëË ôíë öì vôìôhæ æìíâ Íôèå ÇèÜôì ùÒæ ôíë¯ Íëøë vôôhæèåíç t¬Ÿéäææè×° Pìëì
èõ@¬HìËã Íí¼ ¼è˜ç ðú¯ vôìôhæ Íëøë vôýí÷ìë vóíðë ¼ìâíæë Ì¤íÐ øèë÷ìèÜç ðú¯
tøìâÞìèÇôì Ììí× Íâæ ÔwôIíÜìíç vôìôhæ Íí¼ vøýî×ìíÜ Ívç ™¹ìËã äâì ðú¯ vôìôhíæ
èõ@¬HìËã ûèð¥ èæí»ô «*è¹úìú èæè»k ðú¯ Íëøë vôýí÷ì èæè»k èõ@¬HìËã ¼íâç vôìôhæèåíô vÛäì
âìèåíç øèëçÖìù ôíë¯ øëûçÞé øèët]hëË vôìôhíæ ÷Üíç Çìíô¯ Íëøë Íô¼âú vôìôhíæë
«*ìôìë vØíå vôýí÷ìë ûìE÷ì ûìÈíë vûèëíú Ììí¼¯

9.8 väýìíôë ôìöÞùç Ðìëéëòìæ

ÌÖìíæèÜõì øíûÞë Íôèå ûèð¥øëäéûé «*çéô «*ìËéëCíø väìýô ¼@øíôÞ Ììâìíóë äìæì
«*íúìäæ¯ öèóß väýìíôë ôíúôèå «*äìèç tH¬ìÓéæäéûé èð¼ìíû äíÜ Çìíô¯ èôQ?ã ÌèÓôì¤Ð
«*äìèçë väýìô øëäéûé èð¼ìíû äíÜ ÌÇûì òíÜ èûèÛ ‰̂ «*ìËéë vóíð vÜíù vÇíô ëk vÐì»Ë
ôíë¯ äÜìäèâíç ðýìåì÷Üìë ¼âíú ÍÈ «*ìËéë Pìëì Ìì¹ìQ? ðßúìë ¼@¬cìûæì Çìíô¯ Åøë¬Q;
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väýìô ðìç ûì øì vÇíô ëk vÐì»ËôìÜéæ Ìûòìú ÌèÓôì¤Ðíáír vôìæß ûÖìÇì vûóæìú ¼üè,%
ðú æì¯ väýìôíô Ìì¹ìQ? vóðì¤Ð vÇíô âãk ôëíÜß ÌíæôáË Ìèûëç Óìëìú ëkøìç ðíç
Çìíô¯ ÌÇÞìÁ ëkç˜æ «*è¹úìèå òìèæôÛìíû ûìÓì«*ì: ðú¯ ÌÖìíæèÜõì øíûÞë ôíúôèå ¾ûèÐ,%Ö
Ííóë âíÓÖ væÈ vöâæ• «*ìËéèåë øÖìëìíùìèõúì ûì è¼åì Çìíô æì¯ èôQ?ã Ííóë ¾ûèÐ,%ÖøïËÞ v÷ì»ô
Ììí× öìë Pìëì Íëì vøì»ô «*ìËéë ùìíú Ììåíô Çìíô¯ ÍÔìíæ «*çéô «*äìèç èðëèõíæèëúì
†ŒìæãíÜì¼ì (Hirudinaria granulasa) «*ìæéë ôìöÞùç Ðìëéëòìæ ¼@øíôÞ ÌìíÜì÷æì ôëì ðÜ¯

9.8.1 «*ìËéäùíç Ìûòìæ
øûÞ _ ÌÖìíæèÜõì
vÐ*Ëé _ oèðëgèõèæúì
ûùÞ _ æÖìíÇìûíõèÜõì
ùË _ èðëgèõíæèëúì
èûÚìæ¼@‡ç æìâ _ èðëgèõíæèëúì (Hirudinaria granulasa)

9.8.2 ùÒæùç ¾ûèÐ,%Ö
ÌìóÐÞ ÌÖìíæèÜõì «*ìËéë âç väýìíôë vóðèåß Ôwíô èûÛk¯ ÔwôIíÜì vóðùðUëíôß

èæè!Þ,% ¼¤ÔÖô ûÖûÓìúô øóÞì ûì v¼{ìâ Pìëì èûÛk ôíëí×¯ vóðèåíç vâìå vçèrÐèå Ôwô
Ììí×¯ èôQ?h «*ô·ç ÔwôIíÜì Ììûìë ûèð¥íÔýìä Pìëì ÌæãÔíw ûì ÌÖìæãÜìí¼ èûÛk ðíúí×¯
«*Çâ ß èPçéú «*ô·ç Ôwíô vôìæß ÌæãÔw væÈ¯ ç·çéú Ôwíô óãèå• ÷çhÇÞ• ø˜â ß »V
Ôwíô èçæèå• ¼:â vÇíô ûìÈÐçâ Ôwíô øýì÷èå ÌÖìæãèÜ Ììí×¯ vçÈÐçâ Ôwíô Ììûìë
èçæèå Íû¤ ÷èû[Ð øýè÷Ð ß ×ìèû[Ðçâ vóðÔwíô óãèå ÌÖìæãèÜ øìßúì öìú¯ väýìíôë ¼ìçìÐ
vÇíô vçèrÐçâ vóõÔwô èâèÜç ðíú øfìÁ v÷ì»ô ùÒæ ôíë¯ «*ìËéèåë vóð øüV Ì)ôéú
çÜ ûëìûë ÷Öì{ì• Ü@¬Hì Íû¤ âÓÖÛìù Ìíøáìô·ç ÷ß§ì ðú¯ èðëgèõíæèëúì «*äìèçèå ¼ìÓìëËç¥
10-15 v¼¿èâ Ü@¬Hì ðú¯ vóðèå ¼¤íôì÷æ «*¼ìëË áâçìöãk ðßúìíç vóð Ììôìíëë øìÇÞôÖ ðíç
øìíë¯ vóíðë øüVÛìù ôìÜí÷ ¼ûãä ëíÂë Íû¤ Ì)ôéú vóÐ ðÜíóíå ôâÜìëíÂë ðú¯ Í×ì§ì
«*ìËéèåë èøíÒë èóíô vûÐ ôíúôèå ôìíÜì èû`óã vóÔì öìú¯ väýìíôë vôìæß òìúé ôYì¼íåÜìâ
Ì˜Ü væÈ¯ æûâ• óÐâ ß ÍôìóÐ vóðÔwíôë ûèðÛÞìù ™Óã âìr «*äææ Îçhíç ôYìÈíåÜìâ
Ì˜íÜ øèëËç ðú¯ väýìíôë vóðèåíô ¼ìÓìëËç ×úèå Ì˜íÜ Ûìù ôëì vöíç øìíë ‘ô’
ât¬?ô Ì˜Ü ‘Ô’ «*ìô ôYìÈíåÜìë Ì˜Ü ‘ù’ ôYìÈíåÜìâ Ì˜Ü ‘ù’ âÓÖ Ì˜Ü ‘ Â’ øfìÁ
Ì˜Ü Íû¤ ‘÷’ øfìÁ v÷ì»ô Ì˜Ü¯

ât¬?ô Ì˜Ü «*Çâ øýì÷èå Ôwô èæíú ùèÒç¯ ÍÈ Ì˜íÜ Ì†Œí÷ì»ô• âãÔè×° Íû¤ ÷áh
Ìûòìæ ôíë¯ Ì†Œí÷ì»ôèå «*Çâ øýì÷èå Ôwô èæíú ¾çèë ðú öìë âÓÖÛìíù èríôìËìô·èç
âãÔè×° Ììí×¯ Í×ì§ì ât¬?ô Ì¤íÐ øýì÷íäì§ì v÷ìÔ Ììí×¯ «*ìôYìÈíåÜìë Ì¤Ð »V• ¼:â ß
Ì,%â vóðÔwô èæíú ùèÒç¯ ôYìÈíåÜìâ Ì˜Üèåíç æûâ• óÐâ ß ÍôìóÐ Ôwô Ììí×¯ øããëg»
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ß t¬Ÿé äææè×° öÇì¹íâ óÐâ ß ÍôìóÐ vóðÔwíôë Ì)ôéú vóíÐ Ìûèòç¯ âÓÖ Ì˜Üèå
¼ûí÷íú ¾óíÙÞÖ û§ Íû¤ Ííç ûìíëì vÇíô ûìÈÐçâ vóðÔwô Ììí×¯ vçÈÐ vÇíô ×ìèû[Ð ÍÈ
÷ìëèå vóðÔwô øfìÁ Ì˜Ü ùÒæ ôíë¯ øfìÁ v÷ì»ô Ì˜Üèåíô ¼ìçìÐ vÇíô vçèrÐ ÍÈ
¼ìçèå Ôwô Ììí×¯

väýìíôë ×ú vÇíô ûìÈÐ vóðÔwíôë «*íôÖôèåíç Íôèå ôíë vâìå ¼íçíëì väì§ì
vë÷æè×° vóÔì öìú¯

väýìíôë vóð«*ìôìë øìçÜì èôÅèåôdÜd Íèøõìëèâ¼d õìëèâ¼d vøÐét¬?ë Pìëì ùèÒç¯ Íèøõìëèâ¼d
Íô t¬?ëöãk Íû¤ ÍÔìíæ †Œèpíôì»• ëJôíôì» ß ¼¤íûóé Ìà vóÔì öìú¯ õìëèâí¼ ¼¤íöìäô
ôÜì• ëJôíôì» ß vøÐéçQŸ Çìíô¯ väýìíôë vøÐéçQŸ ¼ãùèÒç¯ ûìÈíë ûü+ìôìë vøÐé Íë øë
ÌæãÊóÙÞÖ vøÐé Ìûèòç¯ Í×ì§ì èçöÞô ß Ìëéú vøÐéß ¼ãùèÒç Çìíô¯ väýìíôë vóðùðUë
ûèå³ÌúõìÜ ôÜì Pìëì øïËÞ ðßúìú ùðUëèåë Åøèòèç vûìÄì öìú æì¯

9.8.3 väìýíôë øãè,% ¼@øèôÞç Ìíàë ûËÞæì

väýìíôë vøîè,%ôæìÜéë Ì¤ÐIíÜì ðÜ _ âãÔè×° «*ìô âãÔèûûë «*íôìV¯ âãÔèûûë• ùÜèûÜ•
†Œì¼æìÜé• ¹ø• øìôòÜé• Ì¬QŸ• âÜìÐú Íû¤ øìúãè×°¯

Ì†Œí÷ì»íôë Ì)ôéúÛìíù ôìø Ììôüèçë ÌûçÜ Ì¤Ðíô «*ìôâãÔèû[ë «*íôìV ûíÜ¯
èríôìËìô·èç âãÔè×°èå ÍÔìíæ âãk ðú¯ Íëøíëë Ì¤Ðèå ðÜ âãÔèû[ë¯ èçæèå Ôíw èûÛk
âãÔèûûíëë «*èçèå Ôíw Íôèå v÷ìúìÜ Ììí×¯ èçæèå v÷ìúìíÜë âíÓÖÍôèå âÓÖøüVéú Íû¤ ÌæÖ
óãèå Ì)ôéú øìxHÞ v÷ìúìÜ¯ v÷ìúìÜIèÜ øìÐìøìèÐ ÷Öì{ì Íû¤ èôÅèåôÖìÜ Pìëì Ììû·ç¯ ÔìóÖût¬?ã
vôíå væßúìë äæÖ v÷ìúìíÜ Íô¼ìèë óýìç Ììí×¯ ÍÈ äæÖ väýìíôë v÷ìúìÜíô âíæìšìÈíôìõ`å
«*ô·èçë v÷ìúìÜ ûÜì ðú¯ Í×ì§ì v÷ìúìíÜ ÜìÜì èø§ôì ûì øÖìèøÜì Ììí×¯ v÷ìúìíÜë Ìûòìíæë
äæÖ väýìô vøì»íôë vóíð èríôìËìô·èçë áç ¼üè,% ôíë¯ ø˜â vÇíô Ì,%â vóðÔwô øöÞQ?
øãëg âì¤¼Ü ùÜèûÜ Ìûèòç ¯ ùÜèûÜ vøÐéë ¼¤íôì÷æ «*¼ìëíËë äæÖ väýìô çìë vøì»ô«*ìËé
vÇíô ëk vÐì»Ë ôëíç øìíë¯ ùÜèûÜíô èÙíë vûÐ èô×ã ÜìÜì†Œèp Çìíô¯ ùLì¼æìÜé ùÒæ ¼ëg
æìÜéë âç æú vÇíô ÌìÒìíëì vóð Ôwô øöÞQ? èût¬?üç ÔìóÖæìÜé «*èç vóðÔwíô øìçÜì «*ì÷éë
öãk «*íôìV ùÒæ ôíë¯ ÍÈ Ì¤ÐIíÜìíô ¹ø ûÜì ðú¯ vâìå óÐèå ¹íøë âíÓÖ æûâ ¹øèå
áh°çâ Íû¤ ÌìÒìíëìçâ ¹øèå ûüð+â ðú¯ «*èçèå ¹íøë óãøìíÐ «*Üè@¬Hç Ì¤Ð è¼ôìâ Ììí×
öì Ìèçèëk ¼˜úé Ìà èð¼ìíû ôìä ôíë¯ óÐâ ¹íøë è¼ôì óãèå ¼ûí÷íú û§ Çìíô Íû¤
ûìÈÐçâ vóÔÔwíôë óãøìíÐ èût¬?·ç ðú¯ väýìô öÔæ vøì»íôë vóð vÇíô ëk v÷ì»Ë ôíë
çÔæ Ñ çëÜ ¹íø ¼è˜ç Çìíô¯ øìôòÜé ðÜ ¹íøë øëûçÞé áh° Ì¤Ð öìë Ì†ŒÛìù ÷ß§ì
èô¬Q; øfìÁÛìù ¼ëg ðú¯ ÏèæÐçâ Ô„íô øìôòÜé Ìûòìæ ôíë¯ Íëøíëë ¼ëg Ì¤Ð ÌQŸ
ôhè§ vÇíô ûìÈÐçâ vóðÔwíô èût¬?üç ðú¯ Íë ÌQ? «*ìôìíë ÌìàãíÜë âç èÛÜìÈ vóÔì öìú¯
èÛÜìÈ ÌíQŸë vÐì»ËçÜ ûüèº ôíë¯ âÜìÐú ÔìóÖæìÜéë vÐ» Ì¤Ð v¼èå vçÈÐ vÇíô ×ìèû[Ð
vóðÔwô øöÞQ? èût¬?ìèëç ðíúí×¯ âÜìÐú Ì¤Ðèå øìúãè×° èóíú ûìÈíë âãk ðú¯
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 ÜìÜì†Œèp Íû¤ øìôòÜéë «*ìôìë †Œèp - ÍÈ óãèå vøîè,%ô †Œèp väýìíôë ¼¤ùüðéç ÔìóÖíô
øìè÷ç ôíë¯

 väýìô ëkíÛìäé• øëäéûé«*ìËé¯ ùëg• âèð» ß ÌæÖìæÖ ùüðøìèÜç «*ìËéëì öÔæ äÜìäèâíç
Ùì¼ Ôìú çÔæ Íëì väýìíôë Pìëì Ìì¹ìQ? ðú¯ väýìô çìë Ì†Œí÷ì»ô èóíú «*ìËéèåíô Ìýìôí§
Óíë Íû¤ v÷ìúìÜ èóíú èríôìËìô·èç áç ¼üè,% ôíë¯ ÜìÜì†Œèpë ëí¼ èðëgèõæ æìíâ ëíkë
äâìå ûìÓìíô «*èçðç ôíë¯ ùÜèûÜéú vøÐéë ¼¤íôì÷æ_«*¼ìëË Pìëì Íëì vøì»ô«*ìËéë vÇíô
ëk ¼¤†Œð ôíë ¹íø ¼˜ú ôíë¯ ÌçÖQ? Óéëùèçíç Ñ ëk øìè÷ç ðú¯ ØíÜ Íôûìë
øèëøïËÞ ÔìóÖ†ŒðË ôëíÜ øýì÷ ×úâì¼ väýìíôë Ììë Ôìßúìë «*íúìäæ ðú æì¯

9.8.4 väýìíôë xH¼æ Ìíàë ûËÞæì
væèë¼ ûì vôýí÷ìë âçÈ väýìíôëß vôìædß ¼ãèæè!Þ,% xH¼æ Ìà væÈ¯ vóð&ôÈ xH¼æ Ìíàë

ôìä ôíë¯ vóð&ôèå ¼û¼âú èâÅôì¼ áëË Pìëì vÛäì Çìíô¯ ØíÜ ûìçì¼ ûì äÜéú
øèëíûÐ vÇíô ûÖìøæ «*è¹úìú ÌèRíäæ vóð&íôë èæí÷ ëk äìÜíôë ëík °ûéÛ—ç ðú¯
ÍôÈÛìíû ôìûÞæõìÈ-ÌRìÈõ ëk vÇíô øèëíûíÐ øèëçÖk ðú¯

9.8.5 väþìíôë ëk¼¤ûðæ Ìíàë ûËÞæì
väýìíôë ¼¤ûðæçQŸ ÌçÖQ? ¾ûèÐ,%ÖøïËÞ̄  ôìëË Ííóë vôìæ ëkûìð ûì æìÜé væÈ¯ Íë

øèëûíçÞ «*ìËéèåë vóð ùðUë äìç èô×ã æìÜé ûì èðíâìè¼íÜìèâô æìÜé Çìíô¯ ÍÈ æìÜéIèÜ
ëk¼óüÐ èðíâìè¼íÜìèâô çëÜ °ûÖ Pìëì øïËÞ Çìíô¯ ÍÈ æìÜé• çìë ÐìÔì«*ÐìÔì ß ¼¤ûìèðç
çëÜ °ûÖ Íôír èðíâìè¼íÜìèâô çQŸ ûì è¼íÜìèâô ¼ìÈæì¼ çQŸùÒæ ôíë¯ ÷ìëèå ÌËãÊóÙÞÖ
æìÜé Íôèå Ì)ôéú Íû¤ óãèå øìxHéú èðíâì è¼íÜìèâô æìÜé èæíú èðíâìè¼íÜìèâô çQŸ ùèÒç ðú¯
Ñ ÌæãÊóÙÞ æìÜéIíÜìë ÐìÔì«*ÐìÔì Çìíô Íû¤ vóíðë ÍôìèÓô ëkùðUíëë ¼íà Ñ æìÜéIíÜì
öãk Çìíô¯ ÍÔìíæ âíæ ëìÔì «*íúìäæ vö ÍÈ ¼¤ûðæ çíQŸ vôìæß ðüÁèøw væÈ¯ ëk
¼¤ûðíæë ¼âú èô×ã ëk ùðUíë âãk ðú• ôìíäÈ väýìíôë âãk ¼¤ûðæ vóÔì öìú¯

 øüVéú èðíâìè¼íÜìèâô æìÜé «*ìËéèåë ûìÈÐ vóðÔwíô óã”Ûìíù èûÛk ðíú Ì)ôéúèðíâìè¼íÜìèâô
æìÜéë ¼íà öãk ðú¯ Ììûìë »V vóðÔwíô Ñ æìÜéèå äìèÜôìíç øèëËç ðíú «*Çâ øýì÷èå
vóðÔwíô èðíâìè¼íÜìèâô çëÜ °ûÖ ¼ëûëìð ôíë¯ Í×ì§ì «*èç Ôwíô øüVéú æìÜé vÇíô
øüV øìxHéÞú Íû¤ øüV Ììè¬QŸô æìÜé ÅÁø ‰̂ ðíú vóð«*ìôìíë ß vøîè,%ô æìÜéë èûèÛ ‰̂ Ì¤íÐ
çëÜ °ûÖ v«*ëË ôíë¯

Ì)ôéú èðíâìè¼íÜìèâô æìÜé t¬‰ìúã ëyãíô èÙíë Ìûòìæ ôíë¯ «*èç Ôwíô Ì)ôéú æìÜé
vÇíô ÐìÔìæìÜé vûë ðú¯ Íë &ôéú ÐìÔì vóð «*ìôìíë Íû¤ væèØ‹èõúìÜ ÐìÔì vë÷æ Ìíàë
¼íà öãk Çìíô¯

vøîè,%ô æìÜéë «*èç øìíÐ Íôèå ôíë vâìå óãèå øìxHéÞú èðíâìè¼íÜìèâô æìÜé Ììí×¯ ÍÈ
æìÜé óãèå ¼¤íôì÷æ «*¼ìëË áâçìöãk Íû¤ æìèÜôìô·èç “è¼íÜìèâô ðüÁèøw” ëCíø ôìä ôíë¯
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ÍÈ æìÜé èóíú çëÜ vóíðë èø×æ vÇíô Ì†ŒÛìíù øèë÷ìèÜç ðú¯ æìÜéóãèå vóíðë èø×íæ
Ì)ôéú æìÜéë ¼íà öãk ðú¯ vóíðë ¼ìâíæ ø˜â Ôwíô ÍÈ æìÜéóãèå äìèÜôì ¾çèë ôíë¯
«*èçèå vóðÔwíô øìxHÞéú æìÜéë èçæèå ÐìÔì Çìíô- øìxHÞ øìxHéÞú æìÜé öì vóð«*ìôìë ß
væèØ‹èõúì vÇíô çëÜ °ûÖ ¼¤†Œð ôíë• øìxHÞ -øüVéú æìÜé öì vóð«*ìôìë• vøîè,%ô æìÜéë «*ìôìë
ß vóíðë øüV Ì¤Ð vÇíô èðíâìè¼íÜìèâô çëÜ °ûÖ ¼¤†Œð ôíë• øìxHÞ Ì)ôéú æìÜé væèØ‹èõúì
vøîè,%ô æìÜé Íû¤ äææ Ìíà çëÜ °ûÖ ¼ëûëìð ôíë¯

èðíâìè¼íÜìèâô çëÜ °ûÖ ûì øLìäâìíç èðíâìíùLìèûæ Çìôìú çëÜ øóìíÇÞë ëÂ ÜìÜ vóÔìú¯
Ííç Ì¼¤ÔÖ ûËÞðéæ ÌÖìèâíûì¼ìÈíå Íû¤ vôYìíëìíùìíäæ vôì» Çìíô¯

9.8.6 väýìíôë vë÷æ Ìíàë ûËÞæì
väýìíôë vë÷æ Ìíàë æìâ ðÜ væèØ‹èõúì ¯ ×ú vÇíô ûìÈÐ vóð Ôwíôë «*èçèåíç

Íôíäì§ì ôíë vâìå ¼íçíëì väì§ì væèØ‹èõúì Ììí×¯ «*èçèå vóðÔwíôë Ì)ôéúçíÜë óã
øìíÐ Íôèå ôíë vë÷æ Ìà Ìûèòç¯ ûìíëì vÇíô ûìÈÐ vóðÔwíô vöíðçh vë÷æÌíàë
ôìí× ™¹ÇèÜ Çìíô ôìíäÈ ÍÈ Íùìíëì väì§ì vë÷æ Ìàíô våèšôhÜìë væèØ‹èõúì ûÜì ðú¯
×ú vÇíô Íùìíëì Ôwíôë vë÷æ Ìàíô è«*íåèšôhÜìë væèØ‹èõúì ûíÜ¯ Íôèå våèšôhÜìë
væèØ‹èõúìíâë èûèÛ ‰̂ Ì¤Ð Ììí×¯ vöâæ• è¼èÜúìöãk Ìà ‘™Óã âìr våèšôhÜìë væèØ‹èõúìíâ’
«*ìëè@¬cô vÜìû ûì Ôw• Ðé»Þ vÜìû• «*Óìæ vÜìû• ÌQ?¥ò vÜìû• vÛè¼ôÜd æìÜéß vÛè¼ôÜd Íû¤
væèØ‹èõúì è×°¯ è«*íåèšôhÜìë væè«*èõúìíâ «*ìëè@¬cô vÜìû ûº Ûìíû vÐ» ðú Íû¤ è¼èÜúìöãk
Ìà Çìíô æì¯ väýìíôë væèØ‹èõúìâ ¼ìÈæì¼ çíQŸë ¼íà ¼@øèôÞç Íû¤ ¼ðíäÈ Ñ çQŸ vÇíô
ûäÞÖ ût¬?ã †ŒðË ôíë¯ ÌæÖìæÖ äÜä «*ìËéë âç väýìô ÌÖìíâìèæúì ëCíøÈ âãÔÖ vë÷æ ût¬?ã ÅÁøìóæ
ôíë öì væèØ‹èõúìíâë vÛè¼ôdíÜ ¼ìâèúôÛìíû ¼è˜ç ðú Íû¤ væèØ‹èõúì è×° øíÇ ûìÈíë
øèëçÖk ðú¯ Í×ì§ì vóðùðUíë Ìûèòç ûèå³ÌúõìÜ ôÜìß vë÷æôìíä ¼ìðìöÖ ôíë¯

9.8.7 väýìíôë t¬‰ìúãë èûæÖì¼ ß ¼¤íûóé Ìíàë ûËÞæì

 väýìíôë t¬‰ìúãë èûæÖì¼ ÌæÖìæÖ ÌÖìíæèÜõì «*ìËéë ÌæãëCø¯ «*ìËéèåë Íôíäì§ì Íôíäì§ì
Ì)ôéú t¬‰ìúãëyã Íû¤ ¼¤èÐL,% v÷îèrÐ väì§ì t¬‰ìúãIèÜ Ììí×¯ Ííóë âíÓÖ ×úíäì§ì ât¬?ô Ì¤íÐ•
Íô íäì§ì Ì)ôéú t¬‰ìúãëyãíç Íû¤ ûìèô ¼ìçíäì§ì èâèÜç ðíú Íôèå t¬‰ìúã†Œèp «*ìQ?éú
øãJëCíø øfìÁ v÷ì»íôë âíÓÖ Çìíô¯ ø˜â vóðÔwíô ùÜèûíÜë øüVíóíÐ óãèå v¼èëûuìÜ
t¬‰ìúã†Œèp âèt¬?,¬› ùÒæ ôíë¯ t¬‰ìúã†Œèp óãíåìë øìÐ vÇíô óãíåì øèÜùÜèûÜéú vöìäô vûë ðú Íû¤
ùÜèûíÜë èæí÷ ÌÓ¥ ùÜèûÜéú t¬‰ìúãIèÜ ‘«*ô·çøíá ÷ìëíäì§ì’ öãk ðú¯ ÌÓ¥ ùÜèûÜéú
t¬‰ìúã†Œèp vÇíô èæùÞç Ì)ôéú t¬‰ìúãëyã vóðë âÓÖíëÔì ûëìûë øfìÁ «*ìQ? øöÞQ? èût¬?üç Çìíô¯
×ú vÇíô ×ìèû[Ð vóðÔwô øöÞQ? «*èçèå Ôwíô vâìå ÍôhÐèå öã†Š t¬‰ìúã†Œèp Ììí×¯ øfìÁ
v÷ì»íôë âíÓÖ ¼ìçìÐ vÇíô vçèrÐçâ vóðÔ„íôë ¼ìçèå öã†Š t¬‰ìúã†Œèp èâèÜç ðíú Íôèå
û§ t¬‰ìúã†Œèp øãJ èð¼ìíû Ìûòìæ ôíë¯ Åøíëìk ¼û t¬‰ìúã†Œèp ß ÌWéú t¬‰ìúãëyã väþìíôë
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vô\éú t¬‰ìúãç¬QŸ ùÒæ ôíë¯ v¼èëûuìÜ t¬‰ìúã†Œèp vÇíô ÅÁø ‰̂ Íôíäì§ì t¬‰ìúã¼ïr «*Çâ väì§ì ÷áh•
v«*ìíšìèâúìâ Íû¤ âãÔùðUíëë øüVÛìíù ×è§íú øí§¯ ÌÓ¥ùÜèûÜéú t¬‰ìúã†Œèp vÇíôß ÷ìëíäì§ì
t¬‰ìúã¼ïr ÅÁø ‰̂ ðú Íû¤ èPçéú• ç·çéú ÷çhÇÞ ß ø˜â väì§ì ÷áhíç öìú¯ Í×ì§ì «*èçèå
vóðÔwíôë t¬‰ìúã†Œèp vÇíô óãíäì§ì t¬‰ìúã¼ïr vûë ðú¯ Íë Íô väì§ì ðÜ Ì†ŒøìxHéÞú t¬‰ìúã¼ïr
Íû¤ väì§ìèåíô øfìÁøìxHéÞú t¬‰ìúã¼ïr vûë ðú¯ Íë Íô väì§ì ðÜ Ì†ŒøìxHéÞú t¬‰ìúã¼ïr Íû¤
väì§ìèåíô øfìÁøìxHÞéú t¬‰ìúã¼ïr ûíÜ¯ «*Çâ t¬‰ìúã¼ïr väì§ì vóð«*ìôìë• vë÷æè×í°ë ûÜú vøÐé
ß ¼¤íûóé Ìíà t¬‰ìúã ¼ëûëìð ôíë¯ èPçéú väì§ì vøîè,%ô æìÜé• ™¹ÇèÜ ÈçÖìèó Ì¤íÐ èût¬?ìë
ÜìÛ ôíë¯ «*ìQ?éú t¬‰ìúã†Œèp øãJ vÇíôß ÐìÔì t¬‰ìúã èûèÛ ‰̂ ¼¤íûóé Ìíà ×è§íú øí§¯
Åøíëìk ¼û ÓëíËë t¬‰ìúã «*ìQ?éú t¬‰ìúãçíQŸë ÌQ?ÛÞãk ðú¯

 väýìíôë ¼¤íûóé ÌàIíÜìë æìâ ðÜ t¬‰ìúã «*ìQ?• ÌÖìæãÜìë †Œìðô• Ôwôò †Œìðô Íû¤
«*Çâ vÇíô ø˜â vóðÔwô øöÞQ? «*èçÔwíô Íôíäì§ì ôíë vâìå øýì÷íäì§ì ÷áh̄  ÍÔìíæ
äìæì «*íúìäæ vö ÷áh óüÐÖ ût¬?ãë «*èçèû@¬H ùÒæ ôëíç øìíë æì¯ ™Óãâìr ÌìíÜì ß øìÇÞôÖ
èæëgøË ôëíç øìíë¯

9.8.8 íäýìíôë «*äææ Ìíàë ûËÞæì

 vôýí÷ìë âç väýìô Íôèå ÅÛèÜà «*ìËé¯ ÌÇÞìÁ ÍôÈ «*ìËéíç øãëg» ß t¬Ÿéäææ Ìà
Ììí×¯ ÅÛèÜà ðßúì ¼í+|ß Ííóë âíÓÖ tH¬èæí»ô Ùíå æì¯

 väýìíôë øãëg» äææ ÌàIíÜì ðÜ ™¹ìÐú ÇèÜ• Ûì¼ ÈØìíëA• Ûì¼ èõØìíëA ÍèøèõõìÈèâ¼•
ÈäìãíÜåìëé æìÜé• ÌÖìèå³úìâ Íû¤ èÐx‰̄  väýìíôë ûìíëì vÇíô ûìÈÐçâ Ôwô øöÞQ? Ì)ôéú
t¬‰ìúãëyãë «*èç øìíÐ Íôèå ôíë vâìå Íùìíëì väì§ì ™¹ìÐú ÇèÜ Çìíô¯ Íë ÌìûëËé vôì»
vÇíô ™¹ìËã ÅÁø ‰̂ ðíú ™¹ìÐú ÇèÜë ëí¼ Ìûòìæ ôíë¯ «*èçèå ™¹ìÐú ÇèÜë èø×íæë
Ì¤Ð vÇíô Ûì¼ ÈØìíëA vûë ðíú Ûì¼ èõØìíëíA öãk ðú¯ óÐâ vóðÔwíô Ûì¼èõØìíëA
øýÖì÷ìíæì ùÒæ ¾çèë ôíë• çìíô ÍèøèõõìÈèâù ûíÜ¯ ÍèøèõõìÈèâíùë Ì†ŒÛìíùë ¼ëg æìÜéèåíô
ÈäìôhíÜåëé æìÜé ûÜì ðú¯ ÌÖìèå³úìíâë Ì†ŒÛìù «*íšå †Œèp Ììûüç ôíë ëìíÔ¯ ÌÖìèå³úìíâë
Ì†ŒÛìíù Íôèå øÖì÷ìíæì ÅÁíáøæÐèk ¼@ø ‰̂ èÐx‰ ûì vøèæ¼ Çìíô¯ èÐx‰èå óÐâ Ôwíôë øã¤
äææè×° èóíú ûìÈíë Ììí¼¯

 väýìíôë t¬Ÿé äææÌàIíÜì ðÜ èõ@¬HÇèÜ• èõ@¬HæìÜé ¼ìÓìëË èõ@¬H æìÜé Íû¤ vöìèæ¯ Íùìíëì
vóðÔwíôë Ì)ôéú t¬‰ìúãëyãë óãøìíÐ óãèå èõ@¬HÇèÜ Ìûèòç¯ Íë âíÓÖ øýÖì÷ìíæì èõ@¬HìÐú vÇíô
èõ@¬HìËã ÅÁø ‰̂ ðú¯ «*èçèå èõ@¬HÇèÜë óãøìÐ vÇíô áh°ìô·èçë èõ@¬HæìÜé vûë ðú Íû¤ Íùìíëì
vóðÔwíôÈ èâèÜç ðíú ¼ìÓìëË èõ@¬HæìÜé ùÒæ ôíë¯ ÍôìóÐ Ôwíô Íèå âì¤¼Ü ÇèÜ ûì
vöìèæíç èâèÜç ðú¯ t¬Ÿé äææ è×°èå ÍôìóÐ vóðÔwíô çíÜ Ìûèòç¯

 öèóß väýìô ÅÛèÜà «*ìËé èôQ?ã «*äæíæë ¼âú óãèå väýìíôë «*íúìäæ ðú¯ û»Þìë ™ëgíç
óãèå väýìô ôì×ìôìè× Ììí¼ Íû¤ ÙèæVÛìíû Ìûòìæ ôíë¯ Íôèå «*ìËéë èÐx‰ ÌæÖ «*ìæéë t¬Ÿé
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äææè×í°ë âíÓÖ «*íûÐ ôíë Íû¤ ™¹ìËãIE× ûì tøìâÞìíåìíØìë Ñ è×í°ë âÓÖ èóíú vöìèæíç
Íí¼ øí§¯ ÍÔìæ ™¹ìËã èõ@¬HìËãíô èæè»k ôíë¯ väýìíô ™Óãâìr äææÎçhíç ôYìÈíåÜìâ vóÔì
öìú¯ æûâ• óÐâ ß ÍôìóÐ vóðÔwíô Íèå vôìôhæ ¾çèë ôíë öìë âíÓÖ èæè»k èõâ «*íûÐ
ôíë¯ vóíðë ¼¤íôì÷æ «*¼ìëË Pìëì vôìôhæèå vôìæß vÛäì òìíæ øèëçÖk ðú¯ Íô Íôèå
vôìôhíæ ÷èû[Ðèå qãË Çìíô¯ Íëøë ûèºÞÃã qãËIèÜ vôìôhíæë Õìôèæ ÔãíÜ ûìÈíë vûèëíú
Ììí¼¯

ÌæãÐéÜæé - 1

èæ@¬‰èÜèÔç Åèkë âíÓÖ vöèå ¼çÖ• «*ó+ «*íôìíV v¼Ôìíæ “¼” Íû¤ èâÇÖìë váír “ èâ”
èÜíÔ çìë Èèàç èóæ¯

a) ÌÖìíæèÜõì «*ìËéë ¼ûí÷íú Iëg&øïËÞ ¾ûèÐ,%Ö ðÜ Ìì¤èåë âç Ôwô öãk vóð¯
b) vôýí÷ì äìçéú «*ìËéIíÜì ™Óã èÛäì âìèåíçÈ Çìíô¯
c) ÌÖìíæèÜõì «*ìËé âìrÈ øÖìëìíøìèõúì Ììí×¯
d) Íëìæè¼úì øèÜèôå «*ìËéëì tH¬ìÓéæÛìíû ùâæáâ¯
e) èðëgèõèæúìë äéûæ÷í¹ ÜìÛÞì óÐì æìÈ¯
f) væíØ‹ìíšìâ Pìëì vë÷æ ût¬?ã øèëçÖk ðú¯
g) vôýí÷ìë v«*ìíšìèâúìâ Ôwíô ÌìíÜìô¼¤íûóé Ìà Ììí×¯
h) væèëí¼ë èðíâìè¼íÜìèâô çQŸ Ììí×¯

ÌæãÐéÜæé - 2

èæí÷ë «*ó+ ÐjIíÜì vÇíô Åøöãk Ðj èæíú ÐïæÖòìæøïëË ôëgæ¯

a) ÌÖìíæèÜõìë vóíðë «*èçèå vóðÔwôíô ___ ûíÜ¯
b) ___ ÜìÛÞì ÌÖìíæèÜõìë äéûæ÷¹ vóÔì öìú¯
c) vÐ*Ëé øèÜèôåìë vôìæß ___ Ì¤Ð væÈ¯
d) è¼èåIE× Íôèå ___ óíwë Ì¤íÐ öhk Çìíô¯
e) ___ væèëí¼ë vöîæ øèëËèç«*ì: óÐìíô ûíÜ¯
f) vôýí÷ìë___ väì§ì øìxHéÞú ðüódèøw Ììí×¯
‘ôYìÈíåÜìâ• vâåìíâúìë• vå³ìíôìØìë• ÌÖìè¼ôhÜìâ• vçèrÐ• ÷ìë• vðíåíëìíæèë¼’
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9.9 ¼ìëì¤Ð

ÍÈ Íôôèåíç Ììøæìëì èÐíÔí×æ vö•
l ÌÖìíæèÜõì øíûÞë «*ìËéíóë èô èô ¾ûèÐí,%Öë èÛè+íç ¼æìk ôëì öìú¯
l ÍÈ «*ìËéíóë èôÛìíû vùìVéûº ôëì ðú Íû¤ ÌÖìíæèÜõìë èûÛìùùãíÜìë ¾ûèÐ,%Ö ß

ÅóìðëË ÌìíÜì÷æì ôëì ðíúí×¯
l vÐ*Ëé øèÜèôåìë «*çéô «*ìËé væèëí¼ë ôìöÞùç Ðìëéëòìæ ¼@øíôÞ èûÐó ûËÞæì «*¼íà

ÅíGXÔ ôëì ðíúí× vö «*ìËéèå ¼ìâãè°ô Íû¤ øÖìëìíøìèõúì ¼ýìçìë ÌÇûì Û—èâ ¼¤ÜùM
ðíú ðýìåíç øìíë¯ Ííóë ât¬?ô Ì¤Ð Å ‰̂ç• ÷áh ß ôè»Þôìöãk¯

l vÐ*Ëé ÌèÜíùìèôåìë «*çéô «*ìËé vôþí÷ìë ôìöÞùç Ðìëéëòìíæë ûËÞæì «*¼íà ûÜì
ðíúí× vö «*ìËéèå ø÷æÐéÜ ¾äûû¬t¬;øïËÞ èÛäì âìèåíç Çìíô¯ Ííóë ¼ãtø,% â¬t¬?ô Ì¤Ð
væÈ¯ vóíð è¼åì Ììí×• èô¬Q; øÖìëìíøìèõúì væÈ¯

l vÐ*Ëé èðëgèõèæúìë «*çéô «*ìËé väýìíôë ôìöÞùç Ðìëéëòìæ ÌìíÜìôøìç ôëì ðíúí×¯
Ííóë vóðèå ¼ãèæè!Þ,% Ôwô Pìëì ùèÒç¯ «*ô·ç ÔwôIíÜì Ììûìë ÌæãÔwô ûì ÌÖìæãèÜíç
èûÛk¯ «*ìËéèå Ì†Œ ß øfìÁ v÷ì»íôë ¼ìðìíöÖ vøì»íôë ÷íâÞ Ììåíô Çìíô¯

9.10 ¼ûÞíÐ» «*x‰ìûÜé

1. èæ@¬‰èÜèÔç vóðì¤ÐIíÜì vôìæ ÌÖìíæèÜõ «*ìËé vùìVé ¼@øèôÞç çìë æìâ èÜÔãæ¯

vóðì¤Ð  «*ìËé
a) òìúé ôYìÈíåÜìâ
b) øÖìëìíøìèõúì
c) ¼@e¼ìëËíöìùÖ ùÜèûÜ
d) ÌÖìæãèÜ
e) Ìtø,% ûèð¥íóðÔwô

2. æéí÷ë çìèÜôìûº vóðì¤ÐIíÜìë ùÒæ ÅøìóìæIíÜìë æìâ èÜÔãæ¯

vóðì¤Ð  ùÒæ Åøìóìæ
a) væèëí¼ë ât¬?ô Ì¤Ð
b) væèëí¼ë vë÷æ Ìà
c) vôþí÷ìë ëk ôèËôì
d) vôýí÷ìë øã¤ äææ Ìà
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e) väýìíôë èðíâìè¼íÜìèâô çQŸ
f) väýìíôë våèšôhÜìë væèØ‹èõúì

3. æéí÷ë «*íx‰ë ¼¤èá: Å+ë èóæ ¯

a) ÌÖìíæèõúì øíûÞë «*ìËéíóë óãèå ôíë ûèð¥ ß ÌQ?¥ÊûèÐ,%Ö ÅíGXÔ ôëgæ¯
b) vÐ*Ëé ÌèÜíùìèôåì ß èðëgèõèæúìë èçæèå øìÇÞôÖ èÜèøûº ôëgæ¯
c) væèëí¼ë øÖìëìíøìèõúìíâë ¾ûèÐ,%Ö ÌìíÜì÷æì ôëgæ¯
d) vôýí÷ìë vóíðë èûèÛ ‰̂ è×° ß çìíóë Ìûòìæ ÅíGXÔ ôëgæ¯
e) vôýí÷ìë èûèÛ ‰̂ íæèØ‹èõúìë æìâ ß Ìûòìæ è÷èÿç ôëgæ¯
f) väýìíôë vóíðë ûèð¥ ¾ûèÐ,%Ö ¼@øíôÞ ÌæèÓô ×úèå ÜìÈæ èÜÔãæ¯
g) èðíâìè¼íÜìèâô çQŸ èôÀ Íë ÷ìëèå ¾ûèÐ,%Ö èÜèøûº ôëgæ¯

9.11 Å+ëâìÜì

ÌæãÐéÜæé - 1

a) __ ¼¯ b) __ èâ¯ c) __ èâ¯ d) __ ¼¯ e) __ ¼¯
f) __ èâ¯ g) __ ¼¯ h) __ èâ¯

ÌæãÐéÜæé - 2

a) __ vâåìíâúìë b) __ vå³ìíôìíØìë¯ c) __ ôYìÈíåÜìâ¯ d) __ ÌÖìè¼ôhÜìâ¯
e) __ vðíåíëìíæèë¼¯ f) __ vçèrÐèå¯ g) __ ÷ìë¯

¼ûÞíÐ» «*x‰ìûÜé
1. a) __ ÌèÜíùìèôåì¯ b) __ øèÜèôåì¯ c) __ Íëìæè¼úì¯ d) __ èðëgèõèæúì¯

e) __ ÌìèôÞÌÖìíæèÜõì¯

2. a) __ vøèëíšìèâúìâ Íû¤ v«*ìíšìèâúìâ Pìëì ùèÒç¯

b) __ væíØ‹ìíšìâ¯ øÖýì÷ìíæì æìÜé• Íû¤ væèØ‹èõßíøìë¯

c) __ ÌÖìèâíûì¼ìÈå ‘áh° ß ûüðÁ’ ØìÈíûuì¼ìÈå• Èßè¼æ ûËÞì¼k †ŒìæãíÜì¼ìÈå Íû¤
ÈèÜß¼ìÈå¯

d) __ ™¹ìÐú• ™¹ÇèÜ• ™¹¼¤¹ìQ? ÷hàé• ™¹æìÜé• «*íšš †Œèp Íû¤ Ììæã»èàô
†Œèp¯
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e) __ Íôèå øüVéú• Íôèå Ì)ôéú• óãèå øìxHéÞú èðíâìè¼íÜìèâô æìÜé¯ èðíâìè¼íÜìèâô
çëÜ °ûÖ¯
f) __ è¼èÜúìöãk Ìà• «*ìëè@¬cô Ôw• Ðé»Þ Ôw• «*Óìæ Ôw• ÌQ?¥Ôw• vÛè¼ôÜ æìÜé
ß vÛè¼ôÜd Íû¤ væèØ‹èõßíøìë¯

3. a) óãèå ûèð¥ ¾ûèÐ,%Ö _ i) vóð ûT Ôíw Ôè„ç¯
ii) ùâæìà øÖìëìíøìèõúì ß è¼åì¯

óãèå ÌQ?¥ ¾ûèÐ,%Ö _ i) «*ô·ç è¼íÜìâ Ììí×
ii) vâåìíâèëäâd vóÔìú¯

b)   ÌèÜíùìèôåì      èðëgèõèæúì
1. vóðÔwô Ì¼¤ÔÖ 1. ¼éèâç• ÌèÓôì¤Ð váír vçèrÐèå
2. vóíð è¼åì Ììí×¯ 2. è¼åì væÈ¯
3. òìúé ôYìÈíåÜìâ Ììí×¯ 3. Ìòìúé ôYìÈíåÜìâ ùèÒç ðú¯

c) væèëí¼ë vóðÔwíôë óã øìíÐ Íôèå ôíë øÖìëìíøìèõúì Ìûèòç¯ «*èçèå øÖìëìíøìíõúìíâ
óãèå Ôw-øüVéú væìíåìíøìèõúìâ ß Ì)ôéú èæÅíëìíøìèõúìâ Ììí×¯ «*èçèå Ôíw
Íôèå ¼ìÈëì¼ Íû¤ ÍôIE× ¼ïýí÷ë âíçì è¼èå Çìíô¯ è¼èå IíE×ë âíÓÖ Íôèå ¼ëg
ówìô·èç Ì¤Ð ÌÖìè¼ôhÜìâ Ìûèòç¯ øÖìëìíøìèõúì ðÜ væèëí¼ë ùâæìà¯

d) vôýí÷ìë vóíðë èûèÛ ‰̂ è×°IíÜì ðÜ _
1. ÌìÒìíëì çâ Ôwíôë Ì)ôéúíóíÐ Íôíäì§ì øã¤äææè×°¯
2. v÷ì!çâ Ôwíôë Ì)ôéúíóíÐ Íôíäì§ì t¬Ÿéäææè×°¯
3. »V• ¼:â• Ì,%â ß æûâ Ôwíôë Ì)ôéúíóíÐ Íôíäì§ì ôíë ÷ìëíäì§ì
tøìâÞìèÇôìëè×°¯
4. «*èç vóðÔwíô «*ìú 200-2500 væèØ‹èõßíøìë¯

e) vôýí÷ìë èçæ«*ôìë væè«*èõúì Ììí×-

1. v¼ødåìÜ væèØ‹èõúì_ vóíðë 15 çâ vóðÔwíôë øëûçÞé ÔwôIíÜì v¼ødåìíâë
«*èçøìíÐ 80-100 èå ¼¤ÔÖô¯ ÍùãíÜì vë÷ææìÜéíç âãk ðú¯

2. ùÜèûÜéú væèØ‹èõúì_ vóíðë 4ÇÞ• 5â• 6V vóðÔwíô Íôíäì§ì IE×ëCíø Çìíô¯
ÍIíÜì ùÜèûíÜ âãk ðú¯
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3. ÷âÞò væèØ‹èõúì_ «*èç vóðÔwíô «*ìú 200-250 èå ÍÈ væèØ‹èõúì Ììí×¯
ÍIíÜì væèØ‹èõßíøìÜ Pìëì ûìÈíë âãk ðú¯

f) väýìíôë vóíðë ûèð¥ ¾ûèÐ,%Ö IíÜì ðÜ¥

1. vçèrÐèå vóðÔwô èóíú vóðèå ùèÒç¯

2. «*èçèå Ôwô Ììûìë ôíúôèå ÅøÔwô ûì ÌÖìæãèÜíç èûÛk¯

3. Ì†Œ ß øfìÁ v÷ì»ô Ììí×¯

4. Ì†Œí÷ì»íôë âÓÖÛìíù èríôìËìôüèç âãÔè×° Ììí×¯

5. vóð «*ìôìë øìçÜì ß èÛäì èôÅèåôdÜd öãk¯

6. ât¬?ô Ì¤íÐ øýì÷ väì§ì v÷ìÔ Ììí×¯

g) väýìíôë ¼¤ûðæçíQŸ ëkûìð æìÜé væÈ¯ Íë øèëûíçÞ «*ìËéèåë vóðùðUëäìç èô×ã
æìÜé ûì èðíâìè¼íÜìèâô æìÜé Ììí×¯ ÍÈ æìÜé ëk¼óüÐ èðíâìè¼íÜìèâô çëÜ °ûÖ
Pìëì øïËÞ Çìíô¯ ÍÈ æìÜé çìë ÐìÔì-«*ÐìÔì ß ¼¤ûìèðç çëÜ °ûÖ Íôír èðíâìè¼íÜìèâô
çQŸ ûì è¼íÜìèâô ¼ìÈæì¼ çQŸ ùÒæ ôíë¯ Íë ÷ìëèå ¾ûèÐ,%Ö ðÜ ¥

1. ÷ìëèå «*Óìæ ÌæãÊóÙÞÖæìÜé-Íôèå øüVéú• Íôèå Ìàéú ß óãèå øìxHéÞú èðíâìè¼íÜìèâô
æìÜé Ììí×¯

2. Åøíëìk æìÜéë ÐìÔì«*ÐìÔì vóíðë èûèÛ ‰̂ vóðùðUíëë ¼íàöãk Çìíô¯

3. æìÜéIíÜìë ÐìÔì«*ÐìÔì èûèÛ ‰̂ vóðöíQŸëß èût¬?üç ðú¯

4. èðíâìè¼íÜìèâô çëÜ °íûÖ èðíâìíùLìèûæ Çìíô¯ Í×ì§ì èûèÛ ‰̂ ûËÞðéæ ÌÖìèâíûì¼ìÈå
Ììí×¯
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è÷r æ¤ 9.1 æ

è÷r æ¤ ÌÖìíæèÜõì øíûÞë ôíúôèå «*ìËé ¥
1. væèë¼ 2. èôíåìøíåëì¼ 3. øèÜùëèõúì¼ 4. vôþí÷ì 5. väþìô
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øÖìëìíøìèõúìâ
äìÜô

øüVíóÐéú ëkæìÜé

Ì¬QŸ-äìÜô
ÌWéú ëkæìÜé

è¼èÜúì ØìíæÜ

v¼{ìâ

æìÜéíóð

vë÷æ æìÜé èûð¥è×°

Ô„ô æìÛÞ

âè¬t¬?,¬›

vøèë-ùÜèûÜéú
¼¤íöìäô

Ô„ô †Œèp

Ðé»Þ ôè»Þôì

t¬‰ìúãíôì»

øìôòÜé

è¼èÜúì
vû,%æé

âÜæìÜé

øìúãvë÷ææìÜé
,%ìíåìè¼,%

âãÔè×°

vðíåíëìíæèë¼
(Heternoeries)væèë¼è÷r æ¤ 9.9 ¥ è÷r æ¤ 9.10 ¥

è÷r æ¤ 9.8 ¥

è÷r æ¤ 9.6 ¥

è÷r æ¤ 9.7 ¥
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è÷r æ¤ 9.14 ¥

è÷r æ¤ 9.13 ¥

è÷r æ¤ 9.11 ¥

è÷r æ¤ 9.12 ¥

v«*ìíšìèâúìâ

vøèëíšìèâúìÜ
Ô„ô

ôYìÈíåÜìâ
t¬Ÿé äææ è×°
øã¤äææ è×°
äææ èø§ôì

è¼åì

t]éç Ì¤Ð

ùÜèûÜ
†Œì¼æìÜé
èùäìõÞ
øìôòÜé

Ì¬QŸ

Ììè¬QŸôìè¼ôì

øüVéú ûkûìð øìxHÞéú ´óèø„
Ì†Œò Øþì¼æìÜé

ÅºoÞ†Œì¼æìÜé
ëkûìð øüV Ììè¬QŸô

ëkûìð

øìxHÞéú †Œì¼æìÜé
ëkûìð

ÌWéú ëkûìð øìxHÞéú †Œì¼æìÜé
´Áèø„ ÌÓ¥&ôéú

ëkûìð ÌÓ¥t¬‰ìúã ëkûìð

øìúã
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è÷r æ¤ 9.17 ¥

âè¬t¬?,¬›

è÷r æ¤ 9.18 ¥

è÷r æ¤ 9.19 ¥ vôþí÷ìë ¼àâè¹úìë è÷r¯

vøèëØÖìèëèJúìÜ
ôìíæè=Û

ÌÓ¥ ùÜèûÜéú
t¬‰ìúã†Œèp

ÌWéú
t¬‰ìúã ëyã

Ô„ôéú t¬‰ìúã†Œèp

tøìâÞìèÇôì
™¹hÇèÜ
‘Åøë ðÈíç
ôì÷ì’
™¹hìxHú
™¹h¼¤¹ìQ?
÷hàé
™¹hÓìæé

èõ@¬HæìÜé

™¹hæìÜé

Ììæã»ìèàô
†Œèp
«*íšå †Œèp

äææ èø§ôì ôYìÈíåÜìâ tøìâÞìèÇôìë è×°

äææ èø§ôì

tøìâÞìèÇôìë è×° ôYìÈíåÜìâ

èõ@¬HìÐú
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è÷r æ¤ 9.20 ¥

è÷r æ¤ 9.21 ¥

Ì†Œ v÷ì»ô

væèØ‹èõßíøìë

øãëg» äææ è×°

t¬Ÿé äææ è×°

væèØ‹èõßíøìë

øfìÁ v÷ì»ô

v«*ìíšìèâúìâ

âè¬t¬?,¬›
Ì˜Ü
«*ìôd ôYìÈ
våÜìë
Ì˜Ü

ôYìÈ
våÜìâ
Ì˜Ü

âÓÖ
Ì˜Ü

øfìÁ
Ì˜Ü
øfìÁ
v÷ì»ô
Ì˜Üøìúãè×°

÷áh

âÓÖ øüVéú
v÷ìúìÜ èôÅèåôdÜd

v«*ìíšìèâúìâ

ùÜèûÜ
«*ì÷éë

ùÜèûÜ
ÜìÜì†Œèp
†Œì¼æìÜé
«*Çâ¹hø
¹ø

è¼ôìâ

è¼ôì

óÐâ
¹ø
è¼ôìâ

øìôòÜé
øìôòÜéë
ÌQ?¥«*ì÷éíëë
Ûþìä

Ìt¬Ÿ
âÜìÐú

øìúãè×°

øfìÁ v÷ì»ô

B

C

D

E

A
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è÷r æ¤ 9.22 ¥

è÷r æ¤ 9.23 ¥

øüV øìxHÞéú ÐìÔì
øìxH Þ éú æìÜéë
øüVéú ôèâèÐßë

øüVéú æìÜé

øìxHÞ øìxHÞéú ÐìÔì

øìxHÞú æìÜé
ÌWéú

æìÜéë ÐìÔì

ÌWéú
t¬‰ìúã ëyã

Ô„ôò
t¬‰ìúã †Œèp

øìxHÞéú æìÜéë
ÌWéú ôèâÐßë

øìxHÞ ÌWéú ÐìÔì

ÌWéú æìÜé

øìxHÞ øüVéú
ÐìÔì

èðíâìè¼íÜìèâô æìÜéë
væèØ‹èõúìÜ ÐìÔì

è¼èÜúì öãk Ìà
«*ìëè@¬cô vÜìû

Ðé»Þ vÜìû

«*Óìæ vÜìíûë
Ì†Œûìð

ÌQ?¥ò vÜìû

«*Óìæ vÜìû

«*Óìæ vÜìíûë
øfìÁ ûìT
vÛè¼ôÜd æìÜé

vÛè¼ôdÜd

ûÜú vøÐé
væèØ‹èõßíøìë

Ðé»Þ vÜìû

™¹æìÜé

ÌÖì@øïÜì™¹ìÐú
ÇèÜ
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è÷r æ¤ 9.24 ¥

è÷r æ¤ 9.26 ¥

è÷r æ¤ 9.26 ¥

v«*ìíšìèâúìâ
÷áh (1-2)

÷áh t¬‰ìúã

÷áh (3-5)

v¼èëûuìÜ
t¬‰ìúã†Œèp ûì
âè¬t¬?,¬›

øìxHÞéú t¬‰ìúã

ÌÓ¥ùÜèûÜéú
ùÖì¤èÜúæ

ôYìÈíåÜìâ Ì˜Ü ÌÖìÜûãèâæ

ÌWéú t¬‰ìúã
ùÖì¤èÜúæ

ÌWéú
t¬‰ìúã ëyã

ÌWéú èðíâìè¼íÜìèâô
æìÜé

ÈäìôhíÜåëé æìÜé

ÍèøèõÛìÈèâ¼

Ûì¼ võØìíëA
èðíâìè¼íÜìèâô
æìÜé

væèØ‹èõúì

™¹hÇèÜ
Ûì¼ ÍØìíëA

ÌÖìèå³úìâ

èÐx‰ ÇèÜ

t¬Ÿé
äææ è×°
èõxHìÐú
èõ@¬HÇèÜ

ÌÖìÜãûãèâæ †Œèp

¼ìÓìëË èõ@¬HæìÜé

vöìèæ

Ìàéú t¬‰ìúã
ëyã
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Íôô 10 qqqqq ÌÖìíÇuÞìíøìõì (Arthropoda) ûì ¼èaøó «*ìËé-
ÅøíÐ*Ëé (Sub-Class) øöÞÖQ ? ¼âôìÜéæ (living)

ÌìíÇÞìíøìõìd¼íóë vÐ*ËéèûæÖì¼¯ ûüèfô ûì ôýìô§ìèû×ì (Scor-

pion) ùÜóìÝ ûìùóì è÷¤è§ë ôâÞèÛè+ô (Prawn) Ìà-
¼¤òìæ¯

ùÒæ

10.1 «*t¬?ìûæì

Åí!ÐÖ

10.2 ÌìíÇuìÞíøìõd¼d ûì ¼èaøó «*ìËéíóë Ìûòì ß Iëg& èû»úô ¼ìÓìëË èô×ã ôÇì Íû¤
Ííóë øûÞùç (Phylum) ¾ûèÐ,%Ö¯

10.3 ÅøíÐ*Ëé øöÞÖQ? ¼âôìÜéæ ÌìíÇuìÞíøìõd¼íóë vÐ*ËéèûæÖì¼• èûèÛ ‰̂ Óìíøë ¾ûèÐ,%Ö ß
«*Óìæ «*Óìæ æâãæì «*ìËé¯

10.4.1 ¼ìëì¤Ð -1

10.4.2 «*x‰ìûÜé-1

10.4.3 Å+ëâìÜì -1

10.5 ûüèfô ûì ôýìô§ì èû×ìíóë (Scorpion) ôâÞèÛè+ô Ìà-¼¤òìæ - ûèðÛÞìíùë Ìà
-¼¤òìæ ÌQ?ÛÞìíùë Ìà -¼¤òìæ

10.6.1 ¼ìëì¤Ð -2

10.6.2 «*x‰ìûÜé-2

10.6.3 Å+ëâìÜì -2

10.7 ùÜóìÝûìùóì è÷¤è§ë (Prawn) ôâÞèÛè+ô Ìà-¼¤òìæ ûèðÛÞìíùë Ìà-¼¤òìæ•
ÌQ?ÛÞìíùë Ìà -¼¤òìæ

10.8 ¼ìëì¤Ð• «*x‰ìûÜé ß Å+ëâìÜì

10.9 ¼ûÞíÐ» «*x‰ìûÜé
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10.1 «*t¬?ìûæì

ûçÞâìæ øöÞìíú Ììøæìëì «*ìËéäùíçë ¼ûÞûüðÁ øûÞ ÌìíÇuìÞíøìõì (phylum arthropoda) Ñ
øûÞÛhk «*ìËé öìíóë ÌìíÇÞìíøìõ ûì ¼èaøó «*ìËé ûÜì ðú çìíóë èû»íú ø§íûæ¯ Í øíûÞë
¼ìÓìëË ¾ûèÐ,%Ö ¼âïð èûÐìÜçì ß ¾ûè÷rÖ Iëg& ÈçÖìèó ¼¤èá:Ûìíû ÌìíÜì÷æì ôëì ðíû öì
äèåÜ èôQ?ã Ììô»ÞËéú¯ Ííóë «*Óìæ æâãæì «*ìËéíóë æìâ ß íÐ*ËéèûæÖìí¼ë èòèç väíæ ëìÔì
óëôìë Íû¤ óëôìë väíæ ëìÔì ÌìíÇÞìíøìõd¼íóë ¼ìÓìëË ¾ûèÐ,%Ö• èûèÛ ‰̂ ÅøøíûÞë æìâ ß
¾ûèÐ,%Ö¯ ÅøøíûÞë vÐ*Ëéùç ß ÅøíÐ*Ëéùç èûÛìäæ Íû¤ Ñ¼û t¬?íëë ¾ûèÐ,%Ö¯

øüèÇûéë «*ì÷éæçâ «*ìËéíóë Íëì ÌæÖçâ (300-600 èâèÜúæ ÌÇÞìÁ 30-60 vôìèå û×ë Ììíù
¼ìâãè°ô ÌàãëéâìÜ äìçéú «*ìËéíùìVé vÇíô «*Çâ ¼èaøó «*ìËéë Ålcû’¯ Íëì âìæã» ß ÌæÖ
«*ìËé vùìVéë ÅøôìëÝ Ìøôìë ¼ìÓíæ ¼âÇÞ̄  ÔìóÖ èðí¼íû Ííóë ûÖûðìë ‘è÷¤è§¿ôýìô§ì vÇíô
vâîâìè×ë âÓã’ ¼ã«*ì÷éæôìÜ vÇíô ¼û vóíÐ «*÷èÜç¯ Ííóë vóðäìç ÌæÖ Åøìóìæ Ììâìíóë
ôìíä Üìíù¯ ûð ûíËÞë øçà ûì ““íøì»ì «*ìËé”” èðí¼íû èÄý èÄý vøìôì (cricket) Íû¤ v«*èú¤
âÖìè`åí¼ë (praying Mantids) ôóë «*ìí÷Öë èô×ã vóíÐ Ììíäì ÌâèÜæ¯ Íëì âìèåíç øãè,% èë-
¼ìÈíôÜ (Recycle) ôíë• ØhíÜ ØhíÜ øëìùíöìù Ùåìú Íû¤ Ííóë Ìíæíô ÌìÓãèæô èûÚìæ
÷÷Þìë ùíû»Ëìú «*Óìæ Åøìóìæ¯ Ììûìë vëìù âðìâìëé èût¬?ìíë• Ð¼Ö ûì ùüðä èûèÛ ‰̂ èûæìíÐ Ííóë
çhÜæì væÈ¯ çìÈ ¼èaøó «*ìËéíóë ““¼ìâíæ”” ““ûÖûðìë ß «*íúìù”” ÌìÓhèæô âìæãí»ë øíá
«*íúìäæéú Íû¤ v¼È ûÖûðìèëô ôìíä «*ìÇèâô Úìæ èð¼ìíû ÍÔæôìë øìÒ ÌøèëðìöÞÖ¯

Åí!ÐÖ ¥

ÍÈ Íôôèå øìÒ ôíë Ììøèæ

l ÌìíÇuÞìíøìõ «*ìËéíóë Iëg& ß ¼ìÓìëË ¾ûèÐ,%Ö ¼@øíôÞ äìæíç øìëíûæ Íû¤ Ííóë
¼ðíä ¼æìk ôëíç øìëíûæ¯

10.2   ÌìíÇuìÞíøìõd¼d ûì ¼èaøó «*ìËéíóë Ìûòì ß Iëg& èû»úô ¼ìÓìëË
èô×ã ôÇì Íû¤ Ííóë øûÞùç (Phylum) ¾ûèÐ,%Ö¯

 (a) ¼ìÓìëË èô×ã ôÇì - «*ìú óÐ ûìíëì Üá Ììèû,¬›·ç ß äìæì «*äìèçë øûÞ ÌìíÇuìÞíøìõì
ûì ¼èaøó øûÞ̄  Ìæìèût›·ç ß èûÜã:«*ì: «*äìèç ¼¤ÔÖì Íë èçæ ÷ìë IË Íû¤ «*äìèç «*èç
¼ó¼Ö ¼¤ÔÖì Ìíæô váírÈ èûÐìÜ¯ Í çÇÖIíÜì Íôír èûíû÷æì ôëíÜ Í øíûÞë ¼¤ÔÖìùç
èûÐìÜçì ß ¾ûè÷rÖ Ìì`óìä ôëì öìú¯ ÍÈ èûÐìÜçì vðçh ÌìíÇuìíøìõd¼dëì øèëíûÐ ß ÌæÖ äéû-
äùíçë ¼íà ÛìíÜì âí`óë èæèû§ ¼@øíôÞ äè§ç¯ ût¬?ãç¥ «*ô·èçë Ìíæô ûìt¬?ãçíQŸ ûì
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Èíôìè¼íšíâ (Ecosystem) Íëì Íç vûèÐ «*Óìæ vö Ííóë èûæìÐ ÙåíÜ v¼ ¼û çQŸ èûøöÞt¬?
Íâæèô èûæd,% ðíú vöíç øìíë¯ vëìâÐ øçà öÇì vâîâìè× èõødíåëì (Diptera) «*Û·èçë øëìù
¼¤íöìäô Û—èâôì• vâîâìè×ë âÓã• vâìâ• Üìáìôéíåë ëäæäìçéú øóìÇÞ Íô ÓëíËë ûìùdäìçéú
øçíàë vóðèæ¼üç ëJô øóìÇÞ• âì¤¼ìÐé øçà ß ÌæÖ¼èaøó «*ìËéíóë áèçôìëô ¼èaøó
‘èûíÐ»ç öìëì æìæìÛìíû Ììâìíóë ûì ÌæÖ äéíûë øíá vø,% pest äìçéú’ èûæìÐ áâçì•
âì¤¼Ü vóíðë è÷¤è§• Üû,%ìë• ôýìô§ì vÇíô ¼ãëg ôíë vëì÷ ‘vçÜìíøìôìäìçéú øçà’ âÇ•
ÅÈíøìôì «*Ûüèç ¼âçhÜ «*ìËé öìëì Ììâìíóë ß ÌæÖ «*ìËéíóë ¼íà ÔìóÖ ÷í¹ ÔìóÖ èðí¼íû
è÷èÿç• õ‹í¼ìèØÜì øçíàë âç ùíû»Ëìùìíë ûTÜ ûÖûðüç «*ìËé «*Ûüèç Ììâìíóë ûãèÄíú vóú
¼èaøó «*ìËéëì ôçèóô vÇíô Ììâìíóë Åøôìíë Üìíù¯ Ìøëøíá ¼èaøó «*ìËéíóë
Ìøôìëô áâçìß ôâ Iëg&øïËÞ æú¯ äéûíóð óýìç æÔ èóíú Ìýì÷í§ ôìâí§ áíçë ¼üè,% ôíë
çìíô äéûìËã†Œ¬t¬? ôëì• âìëô Ì¼ãíÔë äéûìËã ûìðô ðíú çìë «*¼ìë Ùåìíæì¯ ¼ëì¼èë vÔíú vÐ»
ôëì ûì èû»è¹úì Ùåìíæìë ‘ôýìô§ìèûí×• vçþçhíÜ èûí×• èû»ìk âìô§¼ì Íû¤ èûèûÓ øçíàë
ôìâ§ ûì TÜ vØìåìíæì vÇíô’ ôìíä Ìíæô ¼èaøó «*ìËé äè§ç¯ ÷ì»-ûìí¼ áèçôìëô øçà
‘øàøìíÜë âç ‘¼ûÞÛhô“ øçà’¿ Ióìâäìç ÔìóÖÐ¼Ö æìÐô øçà ûì Ììâìíóë ÌæÖìæÖ
óëôìëé èäèæ»ør æ,%ôìëô ‘ÅÈíøìôì öìë âíÓÖ ¼ûÞìèÓô ÅíGXÔíöìùÖ’ «*Ûüèçë øöÞìíÜì÷æì
vÇíô èû»úèå ¼âÖô vûìÄì öìú¯ çìÈ ùèÒç ðíúí× Í¼û øìÒÖ èû»ú öÇì vâèõíôÜ
Íí`åìíâìÜèä (Medical Entomology) Íè†ŒôìÜ÷ìíëÜ Íí`åìíâìÜèä (Agricultural Entomol-

ogy) , ûé-ôéèø¤ ß ÍèøôìÜ÷ìë (Bee keeping and Apiculture) vëÐâ÷ì» èûóÖì ß Üìá ÷ì»
èûóÖì (Sericulture and Lac culture )., «*Ë èØ¼ìëé (Prawn Fishery) «*Û·èç¯ Í¼û Ðìít¬Ÿë
øÒæ øìÒæ ß ùíû»Ëìú ¼¤èÐL,% ¼èaøó «*ìËéíóë èû»ú ç+| ß çíÇÖë ÅíˆŠ» Ùíå öìë
ØíÜÍíóë öÇìöÇ ¼¤ëáË ‘Åøôìëé ðíÜ’ ûì èûæìÐ ‘Ìøôìëé ðíÜ ’ ôëì öìú¯ Íô
âÖìíÜèëúì ß çÁ¼¤èÐL,% âÐìë èû»ú øöÞÖìíÜì÷æì ôëíÜ Ììâëì èû»úèå ¼âÖô ÅøÜèB ôëíç
øìèë¯ ¼ûèô×ã çhÜæì ôíë ûÜìöìú ¼èaøó «*ìËé âìæãí»ë vÐ*V “ûaã” Íû¤ øëâ “Ðrã” Í
óãÛìíûÈ èûíûè÷ç ðíç øìíë¯

 ÌìíÇuÞìíøìõì (Arthropoda) Ðjèå ùèÒç ðíúí× †Œéô óãèå Ðj èâèÜíú ÌìíÇuìÞìæ ÌÇÞìÁ äíú`å
(arthropoda) øûÞ ¼ü,%¯ Ììë ¼û ¾ûèÐ,%Ö ¾ûè÷írÖë vö èûí,]ìëË øûÞÛhk «*ìËéíóë âíÓÖ íóÔì öìú
çìë Íôèå ÛìíÜì èæóÐÞæ Ííóë Ììôìíëë v×ìåd ûí§ìë øèëâìíø¥ áh°ìèçáh°• «*ìú ÌìËãûéáèæô
õì,%âìÈå (Dustmite) vöâæ Íôèóíôë óü,%ìQ? Ìøë «*ìíQ?ë óü,%ìQ? äìøìíæë âìô§¼ì ¹Öìû (spider

crab) öìë óãøìíÐë øì óãíåìë èût¬?üç Ìûòìú âìø øýì÷ Øhíåëß vûÐé ‘= 2.4 èâåìë’¯

(b) øûÞ ÌìíÇuÞìíøìõìë ¾ûèÐ,%Ö

1. èå³íøLìûLìè,%ô (triploblastic) ÌÇÞìÁ èçæ ëôíâë vôì»t¬?ë ‘Íí=ìõìâÞ• ÍíwìõìâÞ ß vâí¼ìõìâÞ’
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Pìëì ùèÒç• èP-øìxHéÞúÛìíû «*èç¼â (Bilaterally symmetrical) «*ìËéíóë öìíóë vóð
¼âÛìíûë Ôwô¼âïíð Ôwôìèúç (metamerically segmented)

2. vóíðë Ôwô ¼âïíðë èô×ã ûì ÌèÓôì¤ÐÈ Ôwô«*èç Íôíäì§ì ¼èaÜ Åøìà Çìíô¯

3. ôìÈèåæ ùèÒç ô·è+ôìûëËé (Cuticle cover) öì vùìVé vÛíó ôÖìÜè¼úìâ ûì Iúìèææ ¼âüº
vóðíô ûèð¥ô)ôìÜ ðíú vÕíô ëìíÔ¯

4. vóíðë âì¤¼íøÐé ¼ìÓìëËç &ô -¼¤èÐL,% æíð/ øüÇô øüÇô IíE× ¼¤ûº Í¼íûë
ÌèÓôì¤ÐÈ š³ìÈødõ (Striped) âì¤¼íøÐé¯

5. vóðìÛÖQ?íëë ùðUë èðíâìè¼Ü ôìëË çì ëk ¼¤ûðæß ôíë¯ è¼íÜìèâô ùðUë (Coelomic

cavity) âìr ™¹ìÐú èõ@¬HìÐú ß çÁ¼¤èÐL,% æìÜéíçÈ ¼éâìûº¯

6. vå³èôúìæìÜé (tracheal tubes) ß Øh¼Øh¼ øãt¬?ô ûì ûãô Üì¤ (book lung) òÜ÷ë
¼èaøèóíóë xH¼æì¤ù ØhÜdôì ß ØhÜdôì øãt¬?ô (book gill) äÜ÷ë ¼èaøèóíóë xH¼æìà¯

7. vë÷æìà vøîè,%ôæìÜé ¼¤èÐL,% âÖìÜèøèäú æìÜé èô¤ûì èûèÛ ‰̂Ûìíû øèëûèçÞç è¼íÜìíâìõì=
(Coelomoduct) æìâô èûíÐ» vóðì¤Ð ‘Íæíåæìëé ûì †ŒéË†Œèp• âÖìèRÜìëé †Œèp• ôRìÜ
†Œèp «*Û·èç’¯

8. vóðìÛÖQ?íë vôìæ Ì¤íÐ ¼ìÓìëËç¥ è¼èÜúì (cilia) æìâô v×ìå ¼ëg ÷híÜë âç ¼ìèëûº
Ì¤Ð Çìíô æì¯

9. t¬Ÿéøãëg» øüÇô øüÇô«*ìËé¯ èõí@¬Hë èæè»kôëË (egg fertilization) ¼ûÞóìÈ vóðìÛÖQ?íë Ùíå
Íû¤ äéûæ÷í¹ ëCøìQ?ë óÐì ¼ìÓìëË Íû¤ ¼ã,ø,% Ðïôôéå ûì ÜìÛìÞ (larva) ûçÞâìæ¯

10.3 ÅøíÐ*Ëé øöÞÖQ? ¼âôìÜéæ ÌìíÇuìÞíøìõd¼íóë vÐ*ËéèûæÖì¼• èûèÛ ‰̂
Óìíøë ¾ûèÐ,%Ö ß «*Óìæ «*Óìæ æâãæì «*ìËé¯

ÌìíÇuÞìíøìõì ûì ¼èaøó øûÞÛhk «*ìËéëì ¼èaøó«*ìËé ûì ÌìíÇuìÞíøìõd¼d æìíâ ¼ìÓìëËç ÅíGXèÔç
ðíú Çìíô¯ æìæì ¾ûè÷írÖë ß vùìVéë Üá Üá «*äìèç èæíú ÍÈ øûÞ̄  Íë vÐ*ËéèûæÖì¼ çìÈ
íûÐ äèåÜ• âç - øìÇÞíôÖë ÌûôìÐ ëìíÔ¯ Í ûÖìøìíë vö øºèç ß èûæÖì¼ ûTÜ ûÖûðüç çì
âìÐÞìÜ ß ÅÈèÜúìâ¼ ¼@øìèóç øìôÞìë ß ðÖì¼ßíúíÜë «*ìËéèûóÖìë øãt¬?íô èÜèøûº ëíúí×¯
çóæã¼ìíë ÅøíÐ*Ëé øöÞÖQ? ÌìíÇuìÞíøìõì øíûÞë vÐ*ËéèûæÖìí¼ë ×ôèå èæí@¬‰ìkëCø¥ øûÞ ÌíÇuìÞíøìõì
(Phylum Arthropoda)
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âÖìèwûãÜìåì ÅøøûÞ ÌèÓôì¤íÐë âíç Íôèå ô·èrâ vùìVé öìíç èâÜ Ììí× ûì væÈ Íëôâ
æìæìÓëíæë «*ìËé ÌQ?ÛhÞk¯ Ííóë âíç ¼èaøèóíóë Ålcû Ùíåí× ÷ìëíå øüÇô Óìëìú• çìÈ
Ííóë vùìVéôëË ÷ìëíå Íëôâ Ûìíù ðßúì Åè÷ç öÇì_ å³ìÈíÜìèûíåìâØÞì ‘Üã:’ v÷èÜí¼ëìåì
¹ìíšìè¼úì ß ÈÅèæíëèâúì (Uniramia)¯ ÈÅèæíëèâúì (Unramia) Ì¤Ðèå ÌæìÈíôíØìëì•
Ðçøóé ß ¼ðt¬Œøóé ¼èaøèó «*ìËé ‘ v¼è`åíøèõ¼ ß èâèÜíøìèõ¼ centipedes / millipedes) Íû¤
øçà èæíú ùèÒç öìíóë Ålcû òÜÛ—èâíç ¯ Ìøë èçæèå Ûìíùë Ålcû ¼âã°äÜ¯ ÍÈ ÷ìëèå
Ûìíùë «*íçÖôèåíô Ìíæíô øûÞ øöÞÖìíúë ûíÜ tH¬éô·èç vóßúìåì öãèköãk âíæ ôíëæ Íû¤
Ííóë èûíû÷æìú ÌìíÇuÞìíøìõì Íôèå ¼ãøìëøìÈÜìâ (superphylum) ûì øûÞ ÏÓ[Þ vùìVé¯

 Ììâëì ÌûÐÖ Ð*ËéèûæÖìí¼ë ×ô ÌæãöìúéÈ ÌìíÜì÷æì èÜèøûº ôëíûì öèóß øçà ûì
Èæí¼=ì vÐ*Ëéíô óãíåì âìr ÅøíÐ*Ëéíç ‘Ììødíåèëíùìåì ß våèëíùìåì’ Ûìù ôíë væû Íû¤ ÌæÖ

Î¬◊¬Û¬Û¬ı« 1. ’Ú±˝◊√√Àfl¡±ÀÙ¬±¬ı˛± (Onychophora)

2. È¬±øÎ«¬¢∂±Î¬± (Tardigrada)

3. Œ¬ÛKI◊±ÀàÈ√√±ø˜Î¬± ¬ı± ø˘e·≈˚˛±È≈¬ø˘Î¬± (Pentastomida Linguatulida)

4. √√√∏C±˝◊√√À˘±ø¬ıÀÈ¬±˜Ù«¬± [˘≈5] (Trilobitomorpha)

5. Œ‰¬ø˘À¸¬ı˛±È¬± -
(Chelicerata) Œ|Ìœ - Œ˜À¬ı˛±À©Ü±˜±È¬± ¤¬ı˛±flƒ¡øÚÎ¬±

(Merostomata) (Arachnida)
|

| |
Î¬◊¬ÛÀ|Ìœ øÊ√ÀÙ¬± ≈̧¬ı˛± ˝◊√√Î¬◊ø¬ı˛¬ÛÀÈ¬ø¬ı˛Î¬± [˘≈5]

(Xiphosura) (Eurypterida)

6. ø¬Ûfl¡ÀÚ±À·±øÚÎ¬± (Pycnogonida)

7. ˜…±ø`¬¬ı≈˘±È¬± (Mandibulata)
|

| | | | | |
Œ|Ìœ √ flË¡±ÀàÈ√√ø¸ ˛̊± ¬ÛÀ¬ı˛±À¬Û±Î¬± øÎ¬Àõ≠±À¬Û±Î¬± ‰¬± ◊̋√√À˘±À¬Û±Î¬± ø¸•£¬± ◊̋√√̆ ± ◊̋√√ÚÀ¸"√√±

(Crusfacea) (Pauropoda) (Diplopoda) (Chilopoda) (Symphyla) (Insecta)

Î¬◊¬ÛÀ|Ìœ –(i) Œfl¡Ù¬±À˘±Àfl¡ø¬ı˛Î¬± (Caphalocarida)

–(ii) ¬ıË…±øefl¡›À¬Û±Î¬± (Branchiopoda) Î¬◊¬ÛÀ|Ìœ
–(iii) ’©Ü™±Àfl¡±Î¬± (Ostracoda)

–(iv) ø˜©Ü±Àfl¡±Àfl¡ø¬ı˛Î¬± (Mystacocarida)

–(v) Œfl¡±À¬ÛÀ¬Û±Î¬± (Copepoda)

–(vi) ¬ıË±øefl¡›¬ı˛± (Branchiura) (Apterygota) ’±¬ÛÀÈ¬ø¬ı˛À·±È¬± (i)–
–(vii) ø¸ø¬ı˛À¬ÛøÎ¬˚˛± (Cirripedia)

–(viii) ˜±˘±fl¡©Ü™±fl¡± (Malacostraca) (Pterygota) ŒÈ¬ø¬ı˛À·±È¬± (ii)–

* Text book of Zoology Invertebrates (of) Parker & Haswell, ed. Marshall & Williams, 7th edn. (ELBS), 1972.
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èçæèå ÅøíÐ*Ëéíô ‘õìÈøLãëì• v«*ìåhëì ß ôíÜí@¬HìÜì’ ÅøíÐ*Ëé Ììødíåèëíùìåìë ÌÓéæ ûùÞ èð¼ìíû
Óíë væû ¼ûÈ ôìöÞÖôìèëçì ß ¼ãèûÓìë ûÖìøìíë Ië& èóíú¯

ÅøøûÞ¼âïíðë ¾ûèÐ,%Ö ß óü,%ìQ?¼âïð
1. ÅøøûÞ ÌæìÈíôìíØìëì (Subphylum Onychophora) _ «*ìú ¼+ëèå èåíôÇìôì

«*äìèç ‘ûìíëìèå ùË ß óãíåì øèëûìëÛhk’ èæíú v×ìå âìíøë ÍÈ ÅøøûÞèå ‘âçìQ?íë øûÞèå’
«*ì÷éæçâ Íû¤ èøè×íú Çìôì ¾ûèÐ,%Ööãk Íô ¼èaøóé vùìVé¯ Ííóë ûçÞâìæ vÛîíùìèÜô èût¬?ìë
èûèE× ‰̂ ß èûèá:• óèáË vùìÜìíÓÞÈ ¼éèâç-óèáË ß âÓÖ Ììíâèëôì• vâèRíôì• ßíúš Èèwä•
óèáË ÌìèØ‹ôì Ûìëçéú ÅøâðìíóíÐë ÌëgËì÷Ü «*íóÐ ‘âìr Íôèå «*äìèç -èåØíÜìíøèëíøåì¼
ÅÈèÜúìâ¼èæ Typhloperipatus willamsoni) âìÜíúèÐúì ß øïûÞ Ûìëçéú PéøøãJ Ìí,%³èÜúì ß
èæÅèäÜÖìw• óèáË Ììíâèëôì• óèáË ÌìèØ‹ôì ß Ìí,%³èÜúìú Ííóë vûèÐ «*äìèç øìßúì öìú¯
û¼ûìí¼ë äæÖ Ííóë ø×`ó ÌaôìëìE× ‰̂ èÛíä ¼ýÖìçí¼ýíç øèëíûÐ øìÇíëë æéí÷• ùìí×ë
vôìåíë ûì âìèåíç ÌøèëE× ‰̂ äJìÜâú òìíæ¯

ÌæìÈíôìíØìëì (onychophora; gr.onychos = claw, phoros = bearing) ÌÇÞìÁ æÔûðæôìëé
«*ìËéëì ¾ûèÐí,%Öë èûèÛ ‰̂çìú Ììô»ÞËéú/ Ííóë èô×ã ¾ûèÐ,%Ö ÌàãëéâìÜ ûì ÌÖìíæèÜõì øíûÞë
(phylum Annelida) âç•èô×ã «*Óìæ ¾ûèÐ,%Ö ¼èaøèó øíûÞë âç Íû¤ ÌæÖìæÖ ¾ûèÐí,%Öë âíÓÖ
óã Íôåì ô·èâ «*ìËé ûì vðÜèâòíóë (Helminthes) âç•ûìôé ¼û Ííóë tH¬ôéúçìíô çhíÜ Óíë¯
çìÈ Íëì ¼èaøèó øûÞÛhk ðíÜß çìë Ìæ†Œ¼ë vùìVéÛhk Íû¤ vöíðçh óéÙÞôìÜ Óíë èûûèçÞç
ðíúß Ííóë ¾ûèÐí,%Öë èûíÐ» øèëûçÞæ Ùíåèæ ‘ÌÇÞìÁ Ííóë äéûìíxŠë ¾ûèÐí,%Öë ¼íà ûçÞâìæ
«*äíˆŠë öíÇ,% èâÜíóÔì öìú’ çìÈ Íëì “äéèûç-äéûìxŠ” ûì èÜèÛ¤ Øè¼Ü” (living fossil) ëCíø
øèëùèËç¯ ûçÞâìíæ Ííóë vö vÛîíùìèÜô èût¬?ìíëë ôÇì ûíÜè× çì èûèE× ‰̂çìâú ûÖìè: ûì
èõ¼ôè`åèæÅúì¼ èõèš³èûÅÐæ (Discontinuous distribution) ̄  óïë Ìçéíç èôQ?ã Ííóë ûÖìè: è×Ü
Ììíëì ûÖìøô Íû¤ èæ¥è×° çìÈ çì è×Ü v×óðéæ ûÖìè: ûì ôè`åèæÅúì¼ èõè,%³èûÅÐæ¯ Íô vÇíô
Ììíëô ÓëíËë ûÖìè: ÌæìÈíôìíØìëìë ÓëìøüV vÇíô èûÜãè: Èèàç vóú¯

a) ÌÖìíæèÜõ ¼óüÐ ¾ûèÐ,%ÖìûÜé (Annelid of features of Onychophhora)

(i) vóíð ât¬?ôì¤Ð ¼ãtø,% æú Íû¤ vóíðë vóúìÜ &ô ß vøÐéë ¼¤ûºçìú ùèÒç ÌÇÞìÁ
çì õìíâÞìâÖìt›hÜìë (dermo-muscular)¯ ô·è+ôìûëËé ÌçÖQ? øìÁÜì¯

(ii) Íôíäì§ì ûüQ?ðéæ ¼ëÜ÷áh öìë ùÒæ øèÜèôå äìçéú ÌàãëéâìÜíóë ¼ëÜ ÷áhë âç¯
(iii) vóíð øë øë väì§ìú väì§ìú Ìûèòç ôìèÒë âç ÌÔèwç Øýìøì Åøìà (14-43

väì§ì øì’ öì øèÜèôå ÌàãëéâìÜíóë ‘væèë¼ ÈçÖìèó’ øÖìëìíøìèõúìë âç¯
(iv) vøîè,%ô æìÜé vóíðë Íô vÇíô Ìøë «*ìQ? øöÞQ? ¼ëÜ ß v¼ìäì Íôèå æíÜë âç

«*Üè@¬Hç/ çìíç Ì¤ÐèûíÐ» vôìÇìß øüÇô v÷ðìëìë æú Íû¤ öô·Á ûì ÌæãëCø
†Œèpèûðéæ¯
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(v) «*èç øì väì§ì ûëìûë vóðìÛÖQ?íë Ìûèòç væèØ‹èõúìâ (nephridium) vë÷æìà öìë
v÷ðìëì væèëí¼ë íë÷æìíàë âç¯

(vi) Ííóë tX¬ìÈâ (slime) ß ô)ôìÜ (coxal) †Œèp¼âïð ôéíåìøõ ÌÖìíæèÜõíóë ÌæãëCø
Ìàì¤íÐë ¼íà çhÜæéú Íû¤ ÅÛíúëÈ äææìíà è¼èÜúì ûçÞâìæ¯

b) ÌìíÇuÞìøõ ¼óüÐ ¾ûèÐ,%ÖìûÜé (Arthropod features of onychophora)

i) vøèëíøåì¼- vóð Ììôìíë «*ôìíë èÒô ™ýúìíøìôìë (Caterpillar) íóíðë âç
ât¬?ôì¤íÐ Ììí× Íôíäì§ì ™à (antenna) ß võìëìôìåì ß Ü@¬Hì vëÔìöãk vøÐé
(striped muscle) ¼âè Ĥç v÷ìúìÜ¯

ii) «*èç øì Íôíäì§ì æÔöãk¯
iii) vÔìÜì ëk-¼¤ûðæçQŸ• èðíâìè¼Ü vóð ùðUë• Ìèšúì è×°öãk ðüÁèøw Íû¤ vå³èôúì

æìÜéIíE×ë xH¼æçQŸ ÌæìÈíôìíØìëìíç öì «*ôå çì ÌìíÇuÞìíøìõìë ¼ìÓìëËÝ Íôì¤íÐë
¾ûèÐ,%Ö¯

c) èæätH¬ ¾ûèÐ,%Ö ¥
i) vóð ÌÔèwç öèóß øìÁÜì Ûýìä Ôìßúì &íô Ûýìíäë óìùIíÜì Ììøìç Ôwíôë

Èèàç vóú¯
ii) vøèëíøåìí¼ë ™à (antenna) ÌíÇuÞìíøìõì ™íàë (antenna) øãíëìøãèë ¼âçhÜ (Ho-

mologous) æú¯
iii) vøèëíøåìí¼ë vå³èôúìæìÜé tH¬GF ¾óíÙÞÖë ÐìÔìèúç æú Íû¤ Ííóë tøìÈëìíôÜ è×° ûT

Íû¤ ÌèûæÖt¬?Ûìíû &íô ×§ìíæì «*èç tøìÈëìôdíÜë æéí÷ Çìíô Íôèå ÇèÜôì öìíç
ÍôIE× íå³èôúìæìÜéë Íôèóô Íí¼ ¼ëì¼èë ÅˆŠãk ðú¯
ÌæìÈíôìíØìëìë vô\éú t¬‰ìúãçíQŸ Ììí× Íôíäì§ì t¬‰ìúãëyã öì vóíðë óãøìÐ èóíú
«*Üè@¬Hç Íû¤ Ìì§ìÌìè§Ûìíû èòç ûT ¼ï̈  t¬‰ìúãçQ?ã Pìëì øëtøë öãk¯ èôè˜Á óïíë
óïíë «*èçèå t¬‰ìúãëyã t¬‰ìúã †Œèpë Ììôìíë ¼ìâìæÖ t]éç¯ Íëôâ âÈíúë Ììôìíëë
(ladder like) t¬‰ìúãçQŸ Çìíô ôí@¬Hìä ûì âÜìt›ì Mollusca) øíûÞë Ìæ†Œ¼ë vùìVé¼âïíð
öìë æâãæì «*ìËé ôìÈåæ (chiton).

d) æâãæì «*ìËé ¥ ÌæìÈíôìíØìëì ÅøøíûÞë «*ìËéíóë ¼ìÓìëË æìâß vøèëíøåì¼ (peripatus) ¯
ÅíGXÔíöìùÖ ùË- vøèëíøåì¼• vøèëíøåødè¼¼d• èåØíÜìíøèëíøåì¼d (Peripatus, peripatopsis.

Typhloperipatus ) «*ô·èç¯
2’ ÅøøûÞ åìèõÞ†Œìõì (Subphylum Tardigrada) - ¾óíÙÞÖ 1 èâèÜèâåìíëë v÷íú v×ìå Í øíûÞë

«*ìËéëì è¼k ¾ÐûìÜóíÜ Çìíô• Ìíæíô vÔìÜì äíÜ ‘èâÒìÝÜûËìk’ Çìíô¯ vöÔìíæ Çìíô v¼Ôìíæ
¼¤ÔÖìú Íëì «*÷ãë Íû¤ Ííóë Ìíæíô ™,¬›çì ¼ðÖ ôëìë áâçì ëìíÔ¯
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a) ¼ìÓìëË ¾ûèÐ,%Ö ¥
i) vóíðë ÔwôéôëË ß Ì¤ÐèûíÐí» è÷èÿçôëË Ì,ø,% öèóß ôíúôèå váír

ât¬?ôì¤Ð ¼ã,ø,%¯
ii) âãíÔ v÷ì»ô ß ™ý§ Çìíô¯

iii) ÷ìëíäì§ì ÌÔèwç øì ûçÞâìæ öìë ¼û ôèåíç Íô ûì óãíäì§ì æÔ Çìíô• vÐí»ë øó
väì§ì ‘÷çhÇÞ väì§ì’ Çìíô vóíðë vø×íæë «*ìíQ?̄

iv) ÌìÛÖQ?ëéË Ìàì¤íÐë ¼@¬Hía ÅíGXÔíöìùÖ âì¤¼Ü ùÜèûÜ ß Íôíäì§ì ÜìÜì†Œèp•
Íôíäì§ì âÖìÜdèøèäúìæd æìÜé• âèt¬?,¬› ß ÷ìëèå t¬‰ìúã†Œèp öãk t¬‰ìúãëyã «*Û·èç•
vôìæëôâ xH¼æì¬QŸ ûì ëk ¼¤ûðæçQŸ æìÈ¯

b) æâãæì «*ìËé ¥ ÷Üèç æìâ ßúìåìë vûúìë (water bear) ûì vûúìë ÍèæâÖìÜèôÅÜ (bear

animalcule )¯ ÅíGXÔíöìùÖ ùË- âÖìí¹ìûìíúìåì¼• ÍôìÈèæt›ì¼ (Macrobiotus.

Echiniscus) «*Û·èç¯
åìèõÞ†Œìõìíóë Íëìôèæõì vùìVéë ¼èaøèóíóë ¼íà ¼ìóüÐÖ Óíë èæíú çìíóë øûÞÛhk
ôëì ðú¯ èôQ?ã Ííóë Íôèå øüÇô øûÞÛhk ôëìÈ öãèköãk ûíÜ Ìíæíô âíæ ôíëæ¯

3’ ÅøøûÞ vø`åìíšìèâõì ûì èÜàãúìåhèÜõì (Subphylum pentastomida/ Linguatulida)

– Íëì vâëgówé «*ìËéíóë Øh¼Øh¼ ûì æìè¼ôìë ÌÛÖQ?íë ÌìQ?-øëäéûé¯

a) ¼ìÓìëË ¾ûèÐ,%Ö¥

i) ô·èâë âç v÷ðìëìë Íëì ¾óíÙÞÖ 2-13 v¼è`åèâåìë Íû¤ ÌèÓôì¤Ð váír vóíð
Ôwôìúíæë è÷ÿ æì ÇìôíÜß èÜàãúìåhÜì ùíË (genus Linguatula) çì tø,%¯

ii) vóíðë Ì†ŒÛìíù øýì÷èå v×ìå Åøìíàë æÖìú Ì¤Ð Ììí× öìë vÇíô Ííóë æìâ
vø`åìí,%ìèâúì Íû¤ öìë ÷ìëíå æÔöãk øì ¯

iii) âì¤¼íøÐé ¼û vëÔìöãk (striped) / xH¼æçQŸ• ðüÁèøw ß vë÷æçQŸ væÈ• vøîè,%ô æìÜé
¼ëÜ v¼ìäì èôQ?ã t¬‰ìúãçQŸ ÔãûÈ áh° ß ¼¤èá:¯

iv) Ííóë Ðïôôéå óÐìú ÌìíÇuÞìøõ ÷èër Ììíëì tø,%¯
b) æâãæì -«*ìËé ¥ «*ìú 90 èå «*äìèçë ÅøøûÞ Íèå¯ ÅíGXÔíöìùÖ ùË- èÜàãúìåhÜì•

vøìíëìíôØìÜì (genus linguatula Porocephala) «*Û·èç¯
4. ÅøøûÞ å³ìÈíÜìèûíåìâØÞì (SubphylumTrilobitomorpha) – øÖìèÜßíäìèúô t¬?íë ûçÞâìæ

èôQ?ã çìëøë ¼@øïËÞ Üã:¯ Ííóë äéûìxŠ vÇíô Ììâëì Ííóë väíæè×¯ ¼ât¬? ¼èaøèó «*ìËéíóë
âíÓÖ Íëì ¼ûÞìíøáì «*ì÷éæ¯ ¼âã°ûì¼é ß Ðk vÔìÜíôë ÌìûëíË Õìôì Ü@¬HìÜè@¬HÛìíû èçæèå
Ûìíù èûÛìäÖ Ííóë vóð¯ å³ìúìÇÞì¼ (Triarthus) õÖìÜâìæìÈå¼ (Dalmanites) «*Û·èç ùË Ííóë
ÅíGXÔíöìùÖ óü,%ìQ?̄

5. ÅøøûÞ v÷èÜí¼ëìåì (Subphylum Chelicerata) ÌìíÇuÞìíøìõì øûÞíô «*Óìæ óãèå Ì¤íÐ Ûìù
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ôëíÜ çìë Íôèå ÍÈ ÅøøûÞèå¯ Íë ÌQ?ÛhÞk «*ìËéëì òÜ÷ë ûì ¼âã°ûì¼é ðíç øìíë Íû¤
Ííóë ù§æ ß ÊûèÐ,%Ö ÌçÖQ? ¾ûè÷rÖâú¯

(a) ¼ìÓìëË ¾ûèÐ,%Ö ¥
i) vóð óãÛìíù èûÛìäÖ ¼ìâíæë v«*ìí¼ìâì ûì vôØìíÜìíÇìëìR ÌÇÞìÁ èÐíëìûá Ì¤Ð

(Prosoma/Cephalothorax) Íû¤ vø×íæë ß èø¼íÇìí¼ìâì ûì ÌÖìûíõìíâæ ÌÇÞìÁ
Åóë Ì¤Ð (opisthosoma/ abdomen)¯

ii) v«*ìí¼ìâìíç Çìíô ×íäì§ì Åøìà ‘«*Çâíäì§ì v÷èÜí¼ëì• èPçéú väì§ì vøèõøìGF
Íû¤ ç·çéú vÇíô »V ÍÈ ÷ìëíäì§ì ÷ÜæÐéÜ øì ûì ßúìèô¤ vÜù• (chelicera/

Pedipalp/ Walking leg)¯
iii) äææè×° Åóíëë èPçéú Ôwíô Çìíô Íû¤ xH¼æôìöÞÖ ¼@ø ‰̂ ðú ûãô èùÜ ûãô Üì¤•

vå³èôúì ÌÇûì &íôë âìÓÖíâ (Book Gill/ Book Lung/ Trachea) ¯
(b) æâãæì «*ìËé ¥ èÜâãÜì¼ ( limulus• ÷Üèç æìâ èô¤ ¹Öìûd king crab )• Üã:

ÈÅèëøíåëì¼ (Eurypterus), øÖìÜìâèæúì¼ ß ûãÇì¼ (palamriaeus, Buthus, ÷Üèç
æìâ t›èøÞúæ scorpion) «*Û·èç ùËÛhk «*ìËé• âìô§¼ì ß Íôìèëæìë (Acarina) «*äìèç
«*Û·èç¯

(c) vÐ*Ëé èûæÖì¼ Íû¤ vÐ*Ëé ß ÅøíÐ*Ëé ¼âïíðë æâãæì «*ìËé ß ¾ûèÐ,%Ö ¥ ÅøøûÞ
v÷èÜí¼ëìåì óãèå vÐ*Ëéíç èûÛìäÖ öÇì vÐ*Ëé vâíëìí,%Öâìåì (Class Merostomata) Íû¤
vÐ*Ëé Íëìôèæõì Class Arachnida)

‘Ì’ vÐ*Ëé vâíëìí,%ìâìåìë ¾ûèÐ,%Ö ß çìë èûÛìäæ - (i) ¼âã° èæûì¼é• ûuÖìè)ô ûì èùÜ
(branchia/gill) äìçéú Ìàì¤Ð Pìëì xH¼æôìöÞÖ èûíÐ» æìâ ûãô-èùÜ (book gill) (ii)

v«*ìí¼ìâìíç v÷èÜí¼ûì Íû¤ Ìøë øýì÷íäì§ì Åøìà/ ßèø¼íÇìí¼ìâìë vÐí» Ü@¬Hì
ôìèÒë âç våÜ¼æ æìâô Ì¤Ð¯ Í vÐ*Ëé óãíåì ÅøíÐ*Ëéíç èûÛk_

(1) ÅøíÐ*Ëé èäíØì¼ãÖëì (Subclass Xiphosura):

i) v«*ìí¼ìâìë Ììûëô ÌÔèwç ôÖìëìí«*¼ (Carapace) öì ÌxH Ôãëìô·èçë• øüVíóíÐ
Å+Ü ûì ôæíÛR (Convex) Íû¤ Ì)ôíóíÐ ÌûçÜ ûì ôæíôÛ (Concave) Íû¤
øìxHéÞÞú øfìÁ vôìËPíúë «*èçèåíç ¼ëg vçíôìËì Ì¤ÐëCíø «*Üè@¬Hç¯

ii) ßèø¼íÇìí¼ìâì vøLåèå «*ìú ×úÓìëèûèÐ,% Ìíøáìô·ç v×ìå Íû¤ çìë øìxHÞíóÐ ×èå
Ôýìäöãk öìë «*èçèåíç Íôèå v×ìå èôQ?ã Ðk ôýìåì Çìíô¯ æâãæì «*ìËéë ÷Üèç æìâ
èô¤ ¹Öìûd Ý ð¼Þ ¼ã ¹Öìûd (king crab/horse- shoecrab) ÈÅíëìø Å+ë Ììíâèëôì
Ì˜íÜë Í¼û «*ìËé èÜâãÜì¼ ùËÛhk (genus limulus), ÍèÐúìë Íëì åÖìèôèøLúì¼ ß
ôÖìëè¼íæìt›èøÞúì¼ ùËÛhk (genus Eurypterus)¯

(2) Åøíx*Ëé ÈÅèëødíåèëõì (Subclass Eurypterida) ¼@øïËÞÛìíû Üã: vùìVé• øÖìèÜßíõìèúô
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¬t¬?íëë• èâÒìäíÜë ûìè¼`óì• ¼èaoøó «*ìËéíóë âíÓÖ ¼û÷ìÈíç û§ Ììôìíëë «*ìËé
‘¼ûÞìèÓô 2 èâåìë óéÙÞ’ æâãæì «*ìËé ÈÅèëøíåëì¼ ùËÛhk (genus Eurypterus)

‘Ìì’ vÐ*Ëé Íëìôdèæõìë ¾ûèÐ,%Ö ß çìë èûÛìäæ - i) âãÔÖç òÜ÷ë ‘èô×ãâìô§¼ì ûì
Íôìèëæì vùîËÛìíû äÜ÷ë öèóß xHì¼ôìöÞ ßëì ûìçì¼ èæíú ÷ìÜìú’¯ ii) Ííóë
Åóíëë Åøìà Íôíäì§ì vøôèåæ ‘ôýìô§ìèû×ìú’ ûì ètøæìíëå ‘âìô§¼ìú’ iii) Ííóë
xH¼æè¹úì ûãô Üì¤• vå³èôúì ÌÇûì &íôë âìÓÖíâ ¼@ø ‰̂ ðú (book lung/trachea)

(iv) vøîè,%ô æìÜéë ¾ûèÐ,%Ö-ðäíâ ¼ðìúô ¼ìâíæë èóíô «*èá: æìÜé Íû¤ ÍíwìõìâÞ
vôìí» ùèÒç âÖìÜèøäéú vë÷æ æìÜéë ¼¤íöìäæ¯
æâãæì «*ìËé _ Íëìôèæõì vùìVé û§ âìíøë Ííç ÌQ?ÛhÞk «*ìËéëì 11èå ûíùÞ èûÛk¯
öìíóë ÅíGXÔíöìùÖ óü,%ìQ? âìô§¼ì ûì tøìÈõìë (spider) - ðì`åìë ûì ÅÜØ âìô§¼ì
ÜìÈíôì¼ì (Lycosa), Ùë -ùüðòìÜéë âìô§¼ì ÍèôÍëìèæúì (Achaearanea), èøýøí§
¼óüÐ âìô§¼ì âéëâìëìôèæ (Myrmarachne), èû»ìk ûLÖìô ÅÈíõì âìô§¼ì ÜÖìíå³ìíõ=ì¼
(Latrodectus) «*Û·èç• ôýìô§ìèû×ì ûì t›èøÞúæ (scorpion) - ûãÇì¼•øÖìÜìèæúì¼ (Buthus,

palamnaeus) «*Û·èç ùíËë• t¬›èøÞúæ ¼óüÐ Íëìôèæõ¼ öÇì âìÈí¹ì-TÈø t¬›èøÞúæ
vôìíúíæèæúì ùËÛhk (micro-whip scorpions of genus Koenenia), TÈø-t¬›èøÞúæ
vÇÜìÈíØìæì¼ ùËÛhk (whip scorpions of genus Thalyphonus) ¼ìæt›èøÞúæ•ùÖìèÜßíõ¼
ùËÛhk (sunscorpion of genus Galeodes) è¼Åíõì ûì ØÜ¼ t›èøÞúæ• v÷èÜíØë
ùËÛhk• Ü¤- vÜù ÍëìôèæÅ ØÖìÜìæèäúìâ ùËÛhk (genus Phalangium), è¹í{ìí¼Üì¼
ùËâãk óã,eìøÖ Íëìôèæõ (genus Bryptocellus), âìÈå ß èåô Íëìôdèæõ öÇì
¼ìíôÞìè{¼ ûì È÷ âìÈå (Sarcoptes/ Itch Mite. èUåô öÇì ÈíRìèõ¼ ùËÛhk Ðéø èåôd•
ÌìùÞì¼ ß õìâÞìí¼`åë ùËÛhk èåôd¥ Lxodes genus sheep p tick, Argas. and

Dermacentor ticks)

6. ÅøøûÞ èøôíæìíùìèæõì subphylum Pycnogonida) - «*ìú 500 «*äìèçë Í ÅøøûÞèåë
¼ûìÈ ¼âã°èæûì¼é ¯ Ììôìë «*ìôìíë âìô§¼ìë âç• çìÈ Ííóë ¼ìâãè°ô âìô§¼ì ûì ¼é
tøìÈõìë ‘sea spider) ûÜì ðú¯ ÅøøûÞèåë Ìøë æìâ øÖìí`åìíøìõì (Pantopoda)¯ Ìæ†Œ¼ë
vùìVé öèóß v÷èÜí¼ëìåì ÅøøíûÞë ÙèæV Óëì ðú¯

(a) ¼ìÓìëË ¾ûèÐ,%Ö¥
i) vóíðë èçæèå Ì¤Ð-¼ìâíæë ™ý§ ¼óüÐ Ì¤Ð• èçæèå ât¬?íôë Ôwô Í¤û ûíáë

Ôwô èæíú ùèÒç èÐíëìûá ûì vôØìíÜìíÇìëìR (Cephalothorax) Ì¤Ð• øüÇô Ììíëì
èçæèå ûíáë Ôwô èæíú ùèÒç èPçéú Ì¤Ð Íû¤ áh°âìíøë Åóë èæíú ùèÒç
ç·çéú Ì¤Ð¯

ii) èÐíëìûíá Íôèå vûìçìíâë âç Åý÷h Ì¤íÐ ÷ìëíå ¼ëÜ ÷áh ûçÞâìæ• çì×ì§ì çìíô
¼¤èÐL,% ÷ìëíäì§ì Åøìà öìë «*Çâ väì§ì ×ì§ìöãk Íû¤ v÷íÜìíØìë (Chelophore)
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Åøìà æìíâ øèëè÷ç• èPçéú väì§ìë æìâ øìGF (palp; pl. palpi) öìëì tøÐÞ ¼ãíûóé
Íû¤ çìë øíëë óãíäì§ì øì¯

iii) øüÇô ûíáë èçæ Ôwíô Ììí× «*èç Ôwíô Íôíäì§ì ôíë øì• Åóë Åøìàðéæ¯
iv) vøîè,%ô æìÜé vÇíô «*Üè@¬Hç ÇèÜ Åøìíàë âíÓÖ Õhíô öìú• èõ@¬HìÐú ût¬?ãç¥ Íôíäì§ì

øì”ë vÛçíë èût¬?üç¯ äéûæ-÷í¹ Ðïôôéå óÐì ûçÞâìæ öì Ìíæôåì æødèÜúì¼ ÜìÛÞìë
æÖìú (Naulius Larva) Íû¤ Íôèå ùËÛhk «*äìèçë Ðïôôéåëì øëäéûé¯

(b) æâãæì «*ìËé ¥ ÷Üèç æìâ Ííóë ¼é tøìÈõìë öìíóë «*Óìæ Íôèå ùË èæ@]æ ‘genus

Nymphon)¯
7. ÅøøûÞ âÖìèwûãÜìåì (Subphylum Mandibulata) - ÍÈ ÅøøûÞèå ¼èaøó øíûÞë

¼ûÞ«*Óìæ vùìVé Íû¤ Ííç ÌQ?ÛhÞk ¹ìíšè¼úì ß Èæí¼{ì ¼ûèóô vÇíôÈ ÌçhÜæéú «*Çâèå
«*Óìæç¥ äíÜ• øíëëèå «*Óìæç¥ òíÜ¯ øûÞÛhk øë ÷ìëíùìVé öÇì øíëìíøìõì• èõíøLìíøìõì•
÷ìÈíÜìíøìõì ß è¼@]ìÈÜì Ììíù èâèëúìíøìõì (Myriapoda) æìâô vùìVéë ÌÓéíæ Óëì vðìô öì
¹ìí,%è¼úì ß Èæí¼=ìë çhÜæìú ¼ûèóô vÇíô vùîË¯
(a) ¼ìÓìëË ¾ûèÐ,%Ö ¥

i) vóð èçæ Ì¤íÐ èûÛk -¼ìâíæë ât¬?ô• âìÄÔìíæë ûá Íû¤ vø×íæë Åóë
èâèëúìíøìõìíç ÌûÐÖ vóíðë ûá ß Åóë øüÇô æú Íôír å³ì)ô (Trunk) ûì Ó§•
¹ìí,%è¼úìíç èÐë ß ûá ¼@øïËÞ ûì Ìì¤èÐôÛìíû èâíÜ èÐíëìûá ûì vôØìíÜìíÇìëìR
(Cephalothorax) ùÒæ ôíë¯

ii) ât¬?ô ÌQ?ç¥ ×úÔwô èâíÜ ùèÒç öìë èPçéú Ôwíôë Åøìàíäì§ì «*Çâ ™à ûì
Íæíåæì• ÷çhÇÞ Ôwíôë v÷ìúìÜ väì§ìÍû¤ ø˜â ß »V Ôwíôë öÇì¹íâ «*Çâ ß
èPçéú âÖìèRÜìíøìõì¯

iii) &íôë Ì¤ÐèûíÐ» ¼ãùèÒç èùÜÝûuÖìè)ô ûì vå³èôúì æìÜé Ííóë xH¼æìà¯
iv) øëäéûé ûì ÌæÖÛìíû ûº äéûæ öìøæôìëé ×ì§ì ¼ûÞr vóíðë Ì¤ÐèûíÐí» ðíÜß

Ôwô èûÛìäæ ¼ãtø,% Íû¤ Åøìà ¼èaÜ¯
(b) æâãæì-«*ìËé ¥ ¹ìí,%èÐúì• èâèëúìíøìõì ß Èædí¼=ì vùìVéë ¼ât¬? «*ìËé ß ÅøøíûÞë

ÌQ?ÛhÞk¯ vÐ*Ëé ß çìë ÅøíÐ*Ëé èð¼ìíû Ííóë èû»íú èæí@¬‰ìk ÌìíÜì÷æìú ‘èûíÐ»
ôíë 11 Íôíô øçàíóë èûÐó ÌìíÜì÷æìú’ Ììâëì æâãæì - «*ìËéíóë æìâ ß
v÷ðìëìë ¼íà öíÇìè÷ç øèëè÷ç ðû¯

(c) âÖìèwûãÜìåì ÅøøíûÞë vÐ*Ëé ß ÅøíÐ*Ëéë ¾ûèÐ,%Ö ß ÅóìðëË ¥
A. vÐ*Ëé ¹ìí,%è¼úì (Class Crustacea) ¥
i) âãÔÖç ¥ äÜ÷ë• ât¬?ô ß ûá èâíÐ èÐíëìûá ûì vôØìíÜìíÇìëìR ùÒæ ôíë

öìë ô·è+ô-Ììûëô ôÖìëìíø¼ (Carapace), ât¬?ôì¤íÐ Çìíô Íôíäì§ì øãJìèá
ûì ô@øìÅw ÌìÈ (Compound Eye)¯

ii) vóíðë ûìôé Ì¤Ð Åóë ôâ -vûÐé ¼¤ÔÖìë v×ìå v×ìå Ôwíô ¼ìÓìëËç¥
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Ôwôìèúç Íû¤ Ôwô«*èç Íôíäì§ì Åøìíà ¼âüº öìëì ûìÈíëâì¼ ûì èP-
ûìTöãk (Biramous) èÐíëìûíáë ÅøìàIèÜ ß ûìÈíëâì¼ ûì Ñ Óýìí÷ ùèÒç¯

iii) ÌÛÖQ?ë Ûìíùë Ìà¼âïíð ¾ûèÐ,%Öâú äÜâìÓÖíâ xHì¼ôìíöÞÖ ûÖûðìöÞÖ ¼ãùèÒç èùÜ
ûì ûuÖìè)ô• vë÷æìà Íæíåæìëé ‘†ŒéË’ †Œèpíäì§ì ûì âÖìèRÜìëé ‘vÐÜ’ †Œèpíäì§ì•
ÅˆŠãk ëk- ¼¤ûðæçQŸ öìíç Ìè,%úìè×° öãk v×ìå èríôìËìô·èçë ðüÁèøw Íû¤ ëk
°ûéÛ—ç xH¼æ ôèËôì èðíâì¼ìúìèææ ‘çì@¬ŒÙèåç’ ÅíGXÔíöìùÖ¯

iv) äéûæ ÷í¹ èûíÐ» ÜìÛÞì óÐì ÅíGXÔíöìùÖ æèøLúì¼ ÜìÛìÞ (Nauplius Larva ¯
¹ìí,%è¼úì vÐ*Ëé Ììåèå ÅøíÐ*Ëéíç èûÛk/ çìíóë æìâ• ¾ûèÐ,%Öß ÅóìðëË
èæí@¬‰ìkëCø¥

1. ÅøíÐ*Ëé vôØìíÜìíôèëõì (Subclass Cephalocarida) -

i) ¼âãí°ë çÜíóíÐ Çìíô Íû¤ vóð ÌxH-Ôãëìô·èçë ât¬?ô ß Ü@¬Hì Óí§ (Trunk) èûÛk
Ó§ 19 Ôwíôë öìë «*Çâ ôíúôèå Åøìàöãk¯

ii) ÷áhèûðéæ ß ÅÛèÜíàë «*ìËé¯ æâãæì «*ìËé ðìè÷æí¼ìèæíúÜì (Hutchinsoniella)

ùË Ûhk¯

2. ÅøíÐ*Ëé ûuÖìèWíúìíøìõì (Subclass Branchiopoda) -

i) Óí§ë Ôwô¼¤ÔÖì ÌGF ûì Ìíæô Íû¤ Åøìà ¼û øìçìë âç ÷Öì{ì• Íô Óëíæë¯
Åóë Åøìàðéæ• Íôíäì§ì ûT v×ìå v×ìå Ôwíôë ¼ëg ôìèÒë âç Ü@¬Hì ¯ Ìàì¤Ð
Åóíëë øfìÁ «*ìQ? vÇíô Íû¤ Í Ìàì¤íÐë æìâ ôõìÜ ,%ìÈÜ (Caudal Sytle) öì
várèûíÐí» ¼@øïËÞÛìíû Ôwô èûðéæ ðíç øìíë¯

iii) ât¬?ôì¤Ð ¼ìÓìëËç ôÖìëìíø¼ ô·è+ôìûëíË Õìôì öì èÐí<ë Ììôìíëë ûì ûìÈÛìÜdÛõ
(Shield shaped/bivaled) ÌÇÞìÁ óã øìÐ vÇíô ÷ìøì¯

iii) øãJìèá ûçÞâìæ öèóß ÍæíåèæÅÜ ß èPçéú âÖìèRÜì óãûÞÜ ûì væÈ¯
Íëì èâÒì äíÜ ûìè¼`óì Íû¤ ÷ìëèå ûíùÞ èûÛk¯ ÅíGXÔíöìù óü,%ìQ? èûèûÓ èÐ*@ø
(Shrimp) öì ÌìíåÞèâúì• å³ìíúìœ• ûuÖìè)ôøì¼ ùËÛhk (genus Artemia. Triops.

Branchipus etc.) Íû¤ õÖìØdèæúì (Daphnia) ùËÛhk «*ìËé¯

(3) ÅøíÐ*Ëé Ì,%³ìíôìõì (Subphylum Ostracoda) -

i) vóð ÌÔèwç ûì Ìtø,%Ûìíû Ôèwç• Óíëë Åøìà óãíäì§ìë vûÐé æú Íû¤ çì
øìçìë âç æú¯

ii) øãíëì vóð Íôèå ¼ãùèÒç ûìÈÛìÜdÛ ôÖìëìíøí¼ Õìôì Íû¤ çìë øfìÁ«*ìíQ? Íôíäì§ì
ôõìÜ ,%ìÈÜ ûçÞâìæ¯ óü,%ìQ? «*ìËé ¼ìÈè«*¼ ß ÌæÖìæÖ ùËÛhk (genus Cypris)¯

(4) ÅøíÐ*Ëé èâ,%ìíôìíôèëõì (Subphylum Mystacocarida)

i) áh°ìôìú öèóß vóð Ü@¬Hìíå Íû¤ ât¬?ô• øýì÷ Ôwíôë ûá ß × Ôwíôë Åóíëë
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¼âˆHíú ùèÒç¯ ÔãûÈ v×ìå vùìVé võíëìíôÈíÜìíôèë¼ (Derocheilocaris) æìâô
Íôèå ùíËë ÅøíÐ*Ëé Íèå¯

(5) ÅøíÐ*Ëé vôìíøíøìõì (Subclass Copepoda) _ Íëì tH¬ìÓéæäéûé ûì øëäéûé óãÈÈ ðíç
øìíë Ííóë ¾ûèÐ,%Ö¼âïð¥

i) ¼ìÓìëË Ôwôìèúç Ü@¬Hìíå vóð öìíç ât¬?ô• ×”Ôwíôë ûá ß ÌGF ûì vûÐé Ôwíôë
Åóë ûçÞâìæ¯

ii) ôÖìëìíø¼ ûì øãJìèá væÈ öèóß Íôèå û§ æèøLúì¼ ÌìÈ (Nauplius Eye) ûì ¼ëÜ
÷áh ûçÞâìæ ¯ óü,%ìQ? «*ìËé ¼ìÈôYœ (Cyclops) ùíËë tH¬ìÓéæäéûé• øëäéûé ÅíGXÔíöìùÖ
ùË ÍùÞìè¼Üì¼• ÜìèæÞúì• ô‹ìôÖìpì¼ (Ergasilus. Lernaea, Chondracanthus) «*Û·èç
öìëì ¼ìâãè°ô âì× ÌìÐ*ú ôíë ûýìí÷¯

(6) ÅøíÐ*Ëé ûuÖìè)ôúïëì (Subclass Branchiura) _ ¼@øïËÞ øëäéûé vùìVé âì× ûì ÅÛ÷ë
«*ìËé ÌìÐ*ú ôíë ûýìí÷¯

i) ÷Öì{ì vóð ât¬?ô• ûá ß Åóë ÍÈ èçæ Ì¤íÐ èûÛìäÖ Íû¤ ôÖìëìíøí¼ë âç
ô·è+ôìûëË «*Çâ óã Ì¤Ðíô Ìì¤èÐôÛìíû vÕíô ëìíÔ¯

ii) âãÔì¤Ð ÷hí» Ôìûìë Åøíöìùé• ¼ìí=ìèëúìÜ (Suctorial’• âÖìèRÜãÜì óãíåì v÷ì»ôìíà
øèëûèçÞç¯

iii) øãJìèá väì§ì Çìíô Íû¤ Åóíëë vÐí» Íôíäì§ì v×ìå æíÔë âç Ì¤Ð¯
óü,%ìQ? «*ìËéíóë ¼ìÓìëË æìâ èØ¼ÜìÅ¼• (fish louse, Pl. fish lice) öìëì ÌìIÞÜì¼
(Argulus) ùËÛhk¯

(7’ ÅøíÐ*Ëé è¼èëíøèõúì (Subclass Cirripedia) _ ¼âã°èæûì¼é òìæìQ?íë Ìáâ v¼¼ìÈÜ
(Sessile) «*ìËé öìëì øëäéûéß ðíç øìíë Íû¤ v¼íáír Ììôìíë «*ôìíë Íç
øèëûèçÞç vö Ñ óÐìú ßíóë âíÓÖ ¼èaøó øíûÞë vôìæ ¾ûèÐ,%ÖÈ vóÔì öìú æì¯
Ííóë ¼ìÓìëË ¾ûèÐ,%ÖìûÜé Íëôâ¥

i) øïËìÞà vóíð Ôwôìúæ Ìtø,%
ii) ôÖìëìíø¼ «*Üè@¬Hç ðíú «*ìú ¼@øïËÞ ûíáë ×íäì§ì ôìèÒë âç ¼ãùèÒç ûìÈíëâì¼

Åøìà ÌèÓôì¤Ð váírÈ ûçÞâìæ¯
iii) ÅÛèÜíàë «*ìËé¯

óü,%ìQ? «*ìËéíóë âíÓÖ ÅíGXÔíöìùÖ tH¬ìÓéæäéûé èôQ?ã òìæìQ?ë Ìáâ ûìËÞìôÜ «*ìËé ‘I¼
ûìæÞìôÜ vÜøì¼”ùË• goose barnacle of genus Lepas, ÍôËÞ ûìæÞôÜ ûÖìÜìæì¼ ùË•
acorn barnacle of genus balanus Íû¤ ¼ÖìôhèÜæì ùËÛhk «*ìËé (genus Sacculine )

öìëì ôýìô§ì vóíð øëäéûé¯
(8’ ÅøíÐ*Ëé âìÜìôš³ìôì (Subclass Malacostraca) - tH¬ìÓéæäéûé ß âãÔÖç¥ äÜ÷ë ¹Öìí,%è¼úìë

øíæíëì ðìäìíëë «*äìèçë ß vûÐé «*ìËéíóë èæíú ùèÒç ÍÈ ÅøíÐ*Ëéèå ¹ìí,%ìè¼úì
vÐ*Ëéë ¼ûÞûüðÁ Iëg&øïËÞ ÅøíÐ*Ëé öìë ¼ìÓìëË ¾ûèÐ,%Ö Íëôâ¥
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i) Ííóë vóíðë èûèÛ ‰̂ì¤íÐë Ôwô ¼¤ÔÖì èæèóÞ,% ‘ât¬?íô ×”Ôwô• ûíá Ììå Ôwô
Íû¤ Åóíë ×”Ôwô’ Íû¤ ôÖìëìíø¼ æìâô ô·è+ôìûëËé ÷ìëèóíô «*Üè@¬Hç ðíú
èÐíëìûíáë Õìôæì ùÒæ ôíë¯ Åóë vÐí» ÌÔèwç øìúã øëûçÞé våÜ¼æ (telson)

æìâô Ì¤Ð Çìíô Íû¤ ôõìÜ ,%ìÈÜ væÈ¯
ii) vûýìåìöãk ûì vûýìåìðéæ øãJìèá Íû¤ «*ìú «*èç ÔwíôÈ Íôíäì§ì Åøìà ûçÞâìæ¯

âìÜìô,%³ìôìë «*äìèçëì ÌQ?ç¥ 14èå ûíùÞ èûÛk Íû¤ ÅíGXÔíöìùÖ ûT óü,%ìíQ?ë âíÓÖ
èæí@¬‰ìk IíÜì ÌèÓô øèëè÷ç ¥ âÖÖìè`å¼ - èÐ*@ø t›hèúÜì (Squilla), ¼ìÓìëË èÐ*@ø
âìÈè¼¼ (Mysis), ¼Öìw èØ‹ ûì èâÒìäíÜë t›ìõ ùÖìíâëì¼ (gammarus), væì ûèõ ¹Öìû
ôÖìí«*Üì (Caprella) æóéæìÜìë Ûìëçéú«*Ë ûì ùÜóì ûì ûìùóì è÷¤è§• âÖìí¹ìíëèôúìâ
(Maerbrachium, øãëìíæì æìâ palaemon, èøèæúì¼ (penaeus), ¹Öìû ß ðìèâÞå ¹Öìû
t›ìÈÜì ß ÈÅøÖìwëì¼ (Scylla, Eupagurus), å³…¹Öìû ôÖìAìë ( Cancer), vôìíôìæìå -
¹Öìûd èðøFì (Hippa), v¹ èØ¼ ÌÖì,%ìôì¼ (Astacus) , Üû,%ìë øÖìèÜèæÅëì¼ (palinurus)

vðìíâëì¼ (Homarus), t›ìÈíÜëì¼• (Scyllarus), vûìøìÈëì¼ (Bopyrus- è÷¤è§ ß ÌæÖ
võôìøõíóë ØhÜôì «*íôìíV øëäéûé’ «*Ûèç¯

B. vÐ*Ëé øíëìíøìõì (Class Pauropoda) :

i) vóð Ôãû v×ìå (0.5-2èâèâ’• ôíúô Ôwíôë¯ Íæíåæì èçæ-ØYÖìíäÜìâ öãk¯ Íôíäì§ì
è¼Åíõì-Ìí¼Üì¼ (Pseudoocellus) ûì qìQ? -÷áh öì ô@øæ ¼ãíûóé¯

ii) Íùìíëì Ôwíôë Óí§ «*Çâ ß vÐ» óãèå Ôwô Åøìàðéæ• èPçéú æûâ Ôwíôë
«*èçèåíç Íôíäì§ì ¼ãtø,% ¼èaÜ Åøìà¯
»ìå «*äìèçë ÍÈ øíûÞë «*ìËé ùìí×ë â§ì õìíÜë ûìôíÜë Ìì§ìíÜ ûì vÛäì âìèåíç
Çìíô¯ æâãæì «*ìËé øíëìøì¼ ùË (genus Pauropus)¯

C. vÐ*Ëé èõíøLìíøìõì (Class Diplopoda) :

i) Íæíåæì v×ìå• ÜìèÒë âç¯ vóð 25-100 Ôwíôë¯
ii) v÷ìúìÜíäì§ìë vø×íæ èûíÐ» Ìà -ùLÖìíÇìè÷Üìèëúìâ (Gnathochilarium) öì âÖìèRèÜíøìõì

èâíÜ ùèÒç¯
iii) Óí§ë (Trunk) «*èç Ôwô Íôèå ¾Pç Ôwô ûì èõíøLì- v¼ùíâ`å (Diplosegment)

öìë «*èçèåíç Çìíô óã”íäì§ì ¼èaÜ Åøìà ß è,%¤ô †Œèp (Stink Glands)¯
ÍÈ vÐ*ËéÛhk «*ìËéíóë ‘øãíëìøãèë èæëìèâ» vÛìäé’ ¼ðt¬Œøóé «*ìËé ûì èâèÜíøíõ¼
(millipedes) «*ìËé ûÜì ðú ôìëË Ííóë vóíð «*ìú 100 vÇíô 200 väì§ìë ôì×ìôìè×
øì Åøìà Çìíô¯ «*Óìæ æâãæì -«*ìËé tøìÈíëìíûìÜì¼ ûì äãÜì¼ ùËÛhk (genus

Spirobolus. Julus) ¯ çìíóë ¼ìÓìëË æìâ vôí ‰̂ì¯
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D. vÐ*Ëé ÷ìÈíÜìíøìõì (Class Chilopoda) :

i) vóðÜ@¬Hìíå• Åøë æéí÷ ÷Öì{ì Íû¤ 15-25 ûì çíçìèÓô Ôwíôë Ó§ (Trunk) öãk¯
«*Çâ Ó§-Ôwíôë Åøìà èû» æÔ ûì øúäæ -ôY (poison claw) ùÒæ ôíë¯
øëûçÞé ¼û ÔwíôÈ Íôíäì§ì ôíë Åøìà¯

ii) ât¬?íô Çìíô Íôíäì§ì ûT Ôwöãk ¼ëg óéÙÞ Íæíåæì óãÈ IE× ¼ëÜ ÷áh ûì Ìí¼èÜ
(Ocelli, sing, Ocellus) Íû¤ âãÔè×° èÙíë Çìôì âãÔ-Åøìà¯
øãíëìøãèë âì¤¼ìÐé ÍÈ vÐ*ËéÛhk «*ìËéíóë ÍôôÇìú Ðçøóé ûì v¼è`åíøèõ¼ (Cen-

tipedes) ûíÜ ÅíGXÔ ôëì ðú ‘ûìt¬?íû öèóß Åøìíàë ¼¤ÔÖì ÍôíÐìë ÷ìÈíçß
Ìíæô ôâ’¯ ÅíGXÔíöìùÖ ùË èäßØìÈÜì¼ (Geophilus), vt›íÜìíøwì (Scolopendra,

÷Üèç æìâ vçýçhíÜ èûí×’• t›hèåíäëì (Scutigera) «*Û·èç¯
E. vÐ*Ëé è¼@]ìÈÜì (ClassSymphyla) : ÍÈ vÐ*Ëéë «*ìËéíóë øçàíóë ‘èûíÐ»ç Ììødíåèëíùìåì’

¼íà ôíúôåì ¾ûèÐ,%Ö vûÐ èâÜ vóÔì öìú¯
i) Óí§ (Trunk) Ôwô ¼¤ÔÖì Åøìàûìðé ûìíëì ß Åøìàðéæ vÐí»ë óãíåì öìë

«*Çâèåíç ‘vçíëì Ôwíô’ Ììí× è¼G›†Œèp ¼ð Íôíäì§ì ¼ìè¼Þ Íû¤ vÐí»ëèåíç
Ììí× Íôíäì§ì Ü@¬Hì ¼ãíûóé vëìâ ‘èûíÐ» æìâ å³ìÈíôìûèÇuúì Trichobothria) ¯

ii) Åøìàöãk Ó§ Ôwíôë èçæèå• øýì÷èå èô¤ûì óÐèå Ôwíô åìùÞìÈå ÌìûëËé óãíåì
ôíë ðíç øìíë¯ ÌæãëCøÛìíû• ÌèÓôì¤Ð Óí§ë Ôwíô øì Åøìà ×ì§ì Íôíäì§ì
ôíë ûì§èç vëìâ -¼óüÐ ,%ìÈÜ (Style) æìâô Ì¤Ð Çìôíç øìíë¯
ÅíGXÔíöìùÖ ùË ùìíõÞæ v¼è`åíøõ t›hèåíäíëÜì (Scutigerella) ÍÈ vÐ*Ëéë «*ìËéëì
âìèåë Íôåh ùÛéíë ûì¼ ôíë• èÐô§ ûìô§ Ôìú• çìÈ ùìí×ë áèçôìëô¯
vÐí»ìk ÷ìëíå vÐ*Ëé- øíëìíøìõì• èõíøLìíøìõì• èõíøLìíøìõì ÷ìÈíÜìíøìõì ß è¼@]ìÈÜì
ûT øèëè÷ç “èâèëúìíøìõì vÐ*Ëé” Ûhk (Class Myriapoda) öìíô äææè×°èå vóíðë
Ì)ôÛìíù âÓÖì¤íÐ ¼âìíæë èóíô æì vø×íæë èóíô çìë èÛè+íç öÇì¹íâ óãíåì
ÅøíÐ*Ëéíç Ûìù ôëì ðú öÇì v«*ìíùìèæúìåì (Progoneata, äææè×° vø×íæë èóíô•
÷ìÈíÜìíøìõìíç’ ÌìÓãèæô èûíÐL»íË ÌûÐÖ Í¼û çÇÖ ûÖûðìèëô ¼ãèûÓìë Åøë èÛè+
ôíë¯ ÷ìëíå vùìVéë ùëèâÜ «*ôå¯ çìÈÍëì ÷ìëíå øüÇô vÐ*Ëé Íû¤ øíëìíøìõì ß
èõíøLìíøìõì õìÈùMÖìÇ èâèëúìíøìõì ôìëË Ííóëóãíäì§ì ôíë v÷ìúìÜ Çìíô (Dignath

myriapods) ÷ìÈíÜìíøìõì ß è¼@]ìÈÜì å³ìÈùLìÇ èâèëúìíøìõì (Trignath myriapods)¯
F. vÐ*Ëé øçà (Class Insecta) : ûì vÐ*Ëé vðRìíøìõì (Class Haxapoda) ¼¤ÔÖìú• ûÖìè:íç

Íû¤ Iëgí& Ììë ¼û «*ìËé vùìVéë ÷ìÈíç Ìíæô û§ Ííóë ¼ìÓìëË ¾ûèÐ,%Ö¼âïð
Íëôâ öÇì_

i) vóð ¼ãtø,%Ûìíû èçæèå Ì¤íÐ èûÛk ÌÔèwç ât¬?ô¯ èçæèå ¼âìæ Ôwíôë ûá
Íû¤ 7-11 èå v×ìå û§ Ôwíôë Åóë¯ ât¬?íô Åøìà ÷ìëíäì§ì Íô Íæíåæì•
óãíäì§ì âÖìèRÜì ß Íôíäì§ì v÷ìúìÜ• ûíáë «*èç Ôwíô Íôíäì§ì ÷ÜæÐéÜ øì
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(Walking Leg) Åóë ¼ìÓìëËç¥ Åøìàèûðéæ¯ ûíáë èPçéú ß ç·çéú Ôwíô
Íôíäì§ì ôíë õìæì ¼¤èÐL,% ðíç øìíë¯

ii) vóðìÛÖQ?íë ¼¤èÐL,% âÖìÜèøèäúìæ æìÜé vë÷æìà¯ Ííóë óãíåì ÅøíÐ*Ëéë ¾ûèÐ,%Ö ß
óü,%ìQ?¼âïð èæí@¬‰ìkëCø¥

(1) ÅøíÐ*Ëé Ììødíåèëíùìåì (subclass Aperygota) – ¼ûëôíâë Ìæ†Œ¼ë øçà vùìVé
ÍÈ ÅøíÐ*Ëé Ûhk¯ Íëì û¤Ð øë@øëìú õìæìèûðéæ ‘ÌÇÞìÁ âïÜç¥ ûì «*ìÈâìëéèÜ
õìæìèûðéæ’ Íû¤ äéûæ-÷í¹ vôìæ ëCøìQ?ë «*è¹úìú øèëûèçÞç ðú æì¯
æâãæì -«*ìËéíóë âíÓÖ ÅíGXÔíöìùÖ Í¼ìíëæíåìíâìæ (Acerentomon) ,ôÖìí@øìèõúì
(Campodea), ùË• èt‡æÇãÖëì¼ (Sminthurus), ÌíôÞí¼Üì (Orchesella) ùË• ëCøìÜéíøìôì
ûì è¼ÜÛìë èØÐ (Silver fish) vÜèø¼âì (Lepisma) ùË• èûu¼Üd• våÈÜ øçà
ÈçÖìèó¯

(2) ÅøíÐ*Ëé våèëíùìåì (Subclas Pterygota) -øçàíùìVéë «*Óìæ Ì¤Ð¼âïð Íë
ÌQ?ÛhÞk¯ øïËÞìà óÐìú ¼ìÓìëËç¥ Íô óãíäì§ì ¼ãùèÒç õìæì Çìíô Íû¤ öìíóë Çìíô
æì çìëì øïûÞøãëg» õìæìöãk öèóß ÍÔæ õìæìèûðéæ ‘ÌÇÞìÁ vùîËÛìíû ûì v¼íôwìëéèÜ
õìæìèûðéæ’¯ Ííóë äéûæ÷í¹ ôâíûÐé ëCøìQ?ë «*è¹úì vóÔì öìú¯
ÍÈ ÅøíÐ*Ëéë æâãæì «*ìËéë ¼@øïËÞ çìèÜôì èÜèøûº ôëì ðíúí× 11 Íôíô ‘°,%ûÖ’¯

10.4.1 ¼ìëì¤Ð-1
Ììíùë øìçìIíÜìë çÇÖ vÇíô Ììøæìëì ¼âôìÜéæ ÌìíÇÞìøõd¼díóû ÅøíÐ*Ëé t¬?ë øöÞÖQ?

èæ@¬‰âãÔé vÐ*Ëé èûæÖì¼ ‘øûÞ-ÅøøûÞ-vÐ*Ëé-ÅøíÐ*Ëé’• èûèÛ ‰̂ t¬?íëë âãÔÖ ¾ûèÐ,%Ö ß æâãæì «*ìËéíóë
¼ìÓìëË ß ùíËë æìâ väíæí×æ¯ øûÞ ÌìíÇuìÞíøìõì ûì ¼èaøó «*ìËéíóë ÍÈ èûæÖì¼ äèåÜ
vöíðçh æìæì Óëíæë «*ìËéíùìVé Í ûÖìøìíë äè§ç Íû¤ çìíóë ¾ûèÐí,%Öë èûèÛ ‰̂çì âç vÛíóë
ôìëË ðíú Çìíô¯ çûãß ûT «*÷èÜç vö çÇÖ Í ûÖìøìíë Ììâëì øìÈ çìë ¼¤èá:¼ìë
vâìåìâãèå Íëôâ¥

1) øûÞ ÌìíÇuÞìíøìõì ¼ìçèå ÅøøíûÞ èûÛk öÇì-ÌæìÈíôìíØìëì• åìèõÞ†Œìõì• vø`åìí,%ìèâõì
å³ìÈííÜìèûíåìâØÞì v÷èÜí¼ëìåì• èøôíæìíùìèæõì ß âÖìèwûãÜìåì¯ ÍÈ ¼ìçèå ÅøøíûÞë
âíÓÖ å³ìÈíÜìèûíåìâØÞì Íôèå èûÜã: vùìVé¯ Ìøë ×”èåë âíÓÖ vôûÜâìr ÅøøûÞ
v÷èÜí¼ëìåì ß âÖìèwûãÜìåì û§âìíøë «*ìËéíùìVé Íû¤ «*èçèå vÐ*Ëé- ÅøíÐ*Ëéíç
èûÛìäÖ¯ ÌæìÈíôìíØìëì• åìèõÞ†Œìõì• vø`åìí,%ìèâõì ß èøíæìíùìèæõì ÅøøíûÞë «*íçÖôèå
v×ìåâìíøë vùìVé Íû¤ øèëûìë• ùË ÈçÖìèóíç ¼ëì¼èë èûÛìäÖ¯ ÍÈ ¼û vùìVéIèÜ
«*Çâ èçæèå Ììûìë øíûÞë âíÓÖ ¼û ÷ìÈíç Ìæ†Œ¼ë Íû¤ ÍçåìÈ vö åìèõÞ†Œìõì ß
vø`åìí,%ìèâõìíô Ìíæíô ¼èaøó øíûÞë ûìÈíë ëìÔì öãèkøïËÞ âíæ ôíëæ¯ ¼û ÷ìÈíç
û§ ÌìíÇuÞìíøìõì vùìVé âÖìèwûãÜìåì ÅøøûÞ Íôèå “¼ãèûÓìäæô”Ý “ô·èrâ” ÅøøûÞ̄  ût¬?ãç¥
¼èa øèóíóë Ålcû ß èûûçÞæ ðíúí× ÷ìëíå øüÇô Óìëìú¯ v¼Èíðçh Ííóë ÷ìëíå
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Íëôâ Ûìíù èûÛìäÖ ðßúì Åè÷Á å³ìÈíÜìèûíåìâØÞì ‘Üã:’ våèÜí¼ëìåì ¹ìíšè¼úì ß
ÈÅèæíëèâúì ‘ÌæìÈíôìíØìëì• Ðçøóé ß ¼ðt¬Œøóé èâèëúìøõ Íû¤ øçà èæíú ùèÒç
ÍÈ ÈÅèæíëèâúì ¼@øïËÞ òÜd÷ë vùìVé Íû¤ Ííóë Ålcû òÜÛ—èâíç’¯ Í¼û Ûìíùë
«*èçèå øûÞ øöÞÖìíúë Íû¤ v¼È èð¼ìíû ÌìíÇuìíøìõì Íôèå ¼ãøìëØìÈÜìâ (Superphylum)¯

2) óÐ -ûìíëì Üá ûèËÞç «*äìèç ß çìë èçæ Ý ÷ìë IË vûÐé ¼¤ÔÖìë ÍÔíæì Ìäìæì
¼@¬cìûÖ «*äìèçë èûÐìÜ vö ¼èaøó øûÞ çì ÷ìëèå Óìëìú 30-60 vôìèå û×ë Óíë èûûèçÞç
ðíú ÷íÜí×¯ øüèÇûéë ¼û ëôâ øèëíûíÐ Ííóë vóÔì vâíÜ Íû¤ ¾ûè÷írÖ ß Iëgí&
Íëì çhÜæìðéæ¯ æìæì ÔìóÖ ÐübíÜ Íëì ÔìóÖ ß Ôìóô óãÛìíûÈ äè§ç¯ Ììâìíóë ø™
øìÜíæ• ô·è»ôìíä• Ióìâäìç øËÖ ¼¤ëáíË Ííóë ÌíæôíôÈ æìÐô-«*ìËéë ôìä
ôíë¯ Ììûìë äéûìËãë èût¬?ìíë Íëì ûìðíôë Û—èâôì øìÜæ ôíë Ììâìíóë ß ÌæÖìæÖ
äéíûë «*Û—ç áèç ôíë¯ ¼èaøó «*ìËé vÇíô Ììðüç ût¬?ã vöâæ âÓã ß vâìâ• vëÐâ•
Üìáì ëJôøóìÇÞ Íâæèô èûèÛ ‰̂ ÓëíËë †Œèp èæ¥¼üç èû» Ììâìíóë æìæì «*íúìäæ
vâåìú¯ øëéáìùìíëë «*ìËé èð¼ìíû õ‹í¼ìèØÜì øçà ûTÜ ûÖûðüç ¯ ¼øã,øô ùìí×ë
øëìù ¼¤íöìäíæ èô×ã øçíàë ÅíGXÔíöìùÖ Ìûóìæ Ììí×¯ Ìíæô ¼èaøó «*ìËéë
èûè÷r äéûæ Óìëì ‘¼âìäûº äéûæÓìëìë øçà-vâîâìè×• ÅÈíøìôì• èøøéèÜôì «*Û·èç’
ß Ìì÷ìë-Ìì÷ëË Ììâìíóë ßíóë ûãÄíç ¼ìðìöÖ ôíë¯

3) ÌìíÇuÞìíøìõì øíûÞë «*Óìæ ¾ûèÐ,%ÖIíÜì Íëôâ èå³íøLìûLìèšô ß èP-øìxHéÞúÛìíû «*èç¼â
vóð ¼ââìíøë ôâ vûÐé Ôwíô èûÛìäÖ öìíóë ÌèÓôì¤íÐÈ Ôwô«*èç Íôíäì§ì
¼èaÜ Åøìà Çìíô• ôìÈèåíæë ô·è+ôì ûì èôÅèåôÜ èóíú vóð Õìôì• vóð ùðUë
èðíâìè¼Ü/ vå³èôúìæìÜé èùÜ ûì ÌæãëCø Ìàì¤Ð xH¼æìà¯

4) ¼ìçèå ÅøøûÞ öìíç ÌìíÇuìÞíøìõì èûÛk çìíóë «*èçèåë èûíÐ» ¾ûèÐ,%ÖìûÜé Íëôâ¥
(i) ÅøøûÞ ÌæìÈíôìíØëì_ æâãæì«*ìËé vøèëíøåì¼/ ôÖìåìëèøÜìë ¼óüÐ vóð öèóß

vóíðë Ìì§ìÌìè§ óìù¼âïð Ôwô è÷ÿ æú• øìçÜì &íôë ÅøèëÛìù Ûýìä vÔíú
Íëôâ vóÔìú¯ Ííóë èô×ã ¾ûèÐ,%Ö ÌàãëéâìÜ «*ìËéë âç• èô×ã ¼èaøó «*ìËéë
âç• èô×ã ôí@‡ìä «*ìËéëâç Íû¤ ûìôé ¼û tH¬ôéë ÌàãëéâìÜ «*ìËéë âç• èô×ã
¼èaøó «*ìËéë âç• èô×ã ôí@øìä «*ìËéë âç Íû¤ ûìôé ¼û tH¬ôéú ¾ûèÐ,%Ö¯ Íëì
çìÈ ÌàãëéâìÜ ß ¼èaøó «*ìËéë âÓÖûçÞé «*ìËé ûì “èâè¼¤ èÜ¤ô”” ûíÜ Ìíæíô
âíæ ôíëæ¯ Ììûìë vóðùÒæ Ííóë èòèçë óéÙÞ ¼âíúß èûíÐ» øèëûèçÞç æì
ðßúìú Íû¤ ¼âôìÜéæ ÌæìÈíôìíØìëìë vÛîíùìèÜô ûÖìè: èûèá: ðßúìú Íëì
èÜèÛ¤ Øè¼Ü ûì äéèûç äéûìxŠ ëCíø è÷èÿç¯

(ii) ÅøøûÞåìèõÞ†Œìõì _ ÔãûÈ v×ìå âìíøë èâÒìÝÜûËìk äíÜ Çìôì ¾ÐûìíÜë âíÓÖ
û¼ûì¼ôìëé Í øíûÞë «*ìËéíóë Íëìôèæõì vùìVéë «*ìËéíóë ¼íà èô×ã èâÜ
ðíúí×¯ Ííóë ât¬?ôì¤Ð ¼ã,ø,% èôQ?ã ÔwôéôëË Ìtø,% ̄  æâãæì-«*ìËé âÖìí¹ìûìíúìåì¼•
ÍôìÈèæt›ì¼ùËÛk• öìíóë ÷Üèç æìâ “ßúìåìë vûúìë” ûì “ vûúìë ÌÖìèæâìÜèôÅÜ”¯
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(iii) ÅøøûÞ vø`åìíšìèâõì - ÌæÖ æìâ èÜàãúìåhèÜõì¯ Íëì vâëgówéíóë Øh¼Øh¼ ûì
æìè¼ôìë ÌÛÖQ?ë øëäéûé¯ ô·èâë âç vóÔíç• Ííóë ÌèÓôì¤íÐë vóíð æì ðíÜß
èÜàãúìíåìÜì ùËâãkíóë vóíð Ôwôìúæ è÷ÿ tø,% Íû¤ «*ìú ¼ûìëÈ ¼ìâíæë èóíô
øýì÷èå v×ìå Åøìàâç Ì¤Ð Ììí× öìë äíæÖ Ííóëæìâ vø`åìí,%ìèâðì¯ Ííóë
Ðïôôéå óÐìú ÌìíÇuÞìøõ ¾ûèÐ,%Ö Ììíëì tø,%¯
«*ìú 90 èå «*äìèçë Í ÅøøíûÞë «*ìËéíóë ÷Üèç æìâ åì¤ ßúìâÞ (tongue worm)

öìëì èÜàãúìåhÜì vøìíëìíôØìÜì «*Û·èç ùËÛhk¯
(iv) ÅøøûÞ å³ìÈíÜìèûíåìâØÞì _ øÖìèÜßíäìèúô t¬?íëë «*ìËé• Ìç¥øë Üã:¯ ¼ûÞìíøáì

«*ì÷éæ ¼èaøó «*ìËé¯ ¼âã°ûì¼é• Ðk vÔìÜíô Õìôì vóð Ü@¬HìÜè@¬H èçæÛìíù èûÛìäÖ¯
å³ìúìÇÞì¼ ß õÖìÜâìæìÈå¼ «*Û·èç Ííóë âãÔÖ ùË¯

(v) ÅøøûÞ v÷èÜí¼ëìåì _ ÌìíÇuÞìíøìõìë «*Óìæ vö óãíåì Ûìù ðíç øìíë çìë Íôèå
Í ÅøøûÞèå¯ Íëì òÜ÷ëÝ¼âã°ûì¼é/ vóð v«*ì¼ìâìÝvôØìíÜìØëìR ÌÇÞìÁ èÐíëìûá
Íû¤ ßèø¼íÇìí¼ìâìÝÍûíõìíâæ ÌÇÞìÁ Åóë - ÍÈ óãèå Ì¤íÐ èûÛk¯ v«*ìí¼ìâìíç
Çìíô ×”väì§ì Åøìà ‘v÷èÜí¼ëì• vøèõøìGF ß ÷ìëíäì§ì øì’¯ ûãô-èùÜ• ûãô-Üì¤
Í¼û Ííóë èûíÐ» xH¼æìà¯
óãèå vÐ*Ëéíç Í ÅøøûÞ èûÛk_(i) vÐ*Ëé vâíëìí,%ìâìåì ¼âã°èæûì¼é• ûãô èùÜ æìâô
èûíÐ» Ìàì¤Ð Ííóë xHì¼öQŸ̄  Ü@¬Hì• ôìèÒë âç våÜ¼æ Åóíëë vÐí» ¼¤èÐL,%ß
_(2) vÐ*Ëé Íëìôèæõì òÜ÷ë• vøôèåæ• ètøæìíëå èûíÐ» Ìàì¤Ð Íû¤ xHì¼öQŸ
ûãô Üì¤ ûì vå³èôúìæìÜé¯ âìô§¼ì ‘ÜìÈíôì¼ì• Íèôrëìèæúì• âéëâìëôdèæ• èû»ìk
ÜÖìíå³ìõÖì=ì¼ ùË «*Û·èç’• ôýìô§ìèû×ì• èåô ß âìÈå «*Û·èç æâãæì «*ìËé¯’¯
vÐ*Ëé vâíëìí,%ìâìåì óãèå ÅøíÐ*Ëéíç èûÛk- (i) ÅøíÐ*Ëé èäØh¼ãÖëì ‘ôÖìëìíø¼
ÌxHÔãëìô·èçë Íû¤ øìxHéÞú øfìÁ vôìË ¼ëg ôýìåë æÖìú «*Üè@¬Hç• Ìèø¼íÇìí¼ìâì-
vøLåèå ×ú Óìëöãk (hexagonal) Íû¤ «*èç øìíÐ × Ôýìäöãk öìë «*èçèåíç Íôèå
Ðk v×ìå ôýìåì Çìíô¯ æâãæì «*ìËéë ÷Üèç æìâ èô¤ ¹Öìû ûì ð¼Þ ¼ã ¹Öìû•
èÜâãÜì¼Ý åÖìèôèøLúì¼ «*Û·èç ùËÛhk’¯ ß (2) ÅøíÐ*Ëé ÈÅèëøíåèëõì ‘¼@øïËÞÛìíû
Üã: vùìVé• øÖìèÜßíäìèúô t¬?íëë• èâÒìäíÜë ûìè¼`óì• ¼èaøó «*ìËéíóë âíÓÖ
Ììôìíë ¼ûÞûüðÁ ‘2 èâåìë óéÙÞ’/ æâãæì «*ìËé ÈÅèëíåëì¼ ùËÛhk’¯

(vi) ÅøøûÞ èøôíæìíùìèæõì- Ìøë æìâ øÖìí`åìíøìõì¯ ¼âã°èæûì¼é «*ìú 500 «*äìèçë
ÅøøûÞ¯ v÷èÜí¼ëìåìë ¼íà èâÜ Ììí× ôìëË «*Çâ ß èPçéú Åøìàíäì§ì
óýì§ìöãk¯ æâãæì «*ìËé-¼é- tøìÈõìë• èæ@]æ ùË Ûhk¯

(vii) ÅøøûÞ âÖìèwûãÜìåì - ¼ûÞ«*Óìæ ÅøøûÞ/ ¹ìíšè¼úì ß Èæí¼=ì ¼ûèóô vÇíôÈ
ÌçhÜæéú¯ Ìøë ÷ìëíùìVé øíëìíøìõì• èõíøLìíøìõì• ÷ìÈíøìõì ß è¼@]ìÈÜì Íôír
èâèëúìíøìõì vùìVéÛhk ôëì ðú¯ ÍÈ ×èå âÖìèwûãÜìåìë ×ú vÐ*Ëé öìë «*Óìæ
Èædí¼=ì ß çìëøë ¹ìíšè¼úì¯ ¹ìíšè¼úìë Ììåèå ÅøíÐ*Ëé öìíóë ¼ó¼Öëì âãÔÖç
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äíÜ Çìíô¯ Íë âíÓÖ ÅíGXÔíöìùÖ ¼ìÈôYœ• õÖìØèæúì• å³ìíúìR• ÌìíåÞèâúì ùËÛhk
èûèûÓ èÐ*@ø• ÍùÞìè¼Üì¼¿ ÜìèæÞúì ÌìIÞÜì¼ ùËÛhk âìí× øëäéûé• ¼ÖìôhèÜæì øëäéûé
ß ûìæÞìôÜ «*ìËéæ• èûèûÓ è÷¤è§•ôýìô§ì «*Û·èç «*ìËé¯ èâèëúìøõ vùìVéÛhk vÐ*Ëé¼âïíðë
óü,%ìQ? «*ìËéíóë «*Óìæ óãíåì Ûìíù Ûìù ôëì ðú_ Ðçøóé ß ¼ðt¬Œøóé (Ventipedes/

milipedes) öìíóë ÅíGXÔíöìùÖ ùË tøìÈíëìíûìÜì¼ äãÜì¼ ß vt›ìíÜìíøwì¯
øçà vÐ*Ëé ¼ûÞíáírÈ ûüð+â¯ ÌèÓôì¤ÐÈ òÜûì¼é Íë «*ìËéíóë vâìåìâãèå óãíåì
ÅøíÐ*Ëéíç Ûìù ôëì öìú¯ (1) Ììødíåèëíùìåì ß (2) våèëíùìåì ¯ våèëíùìåì
ÅøíÐ*ËéíçÈ ÌèÓôì¤Ð øçà ÌQ?ÛhÞk ôìëË ÌæÖèåíç û¤Ð øëtøëìú õìæìèûðéæ
ß äéûæ÷í¹ vôìæëôâ ëCøìQ?ëèûðéæ Ìæ†Œ¼ë øçàëì vùìVéÛhk ðíú Çìíô¯

10.4.2 «*x‰ìûÜé-1
 Íôô 10-Íë 10.1 íÇíô 10.3 øöÞÖQ? vÜÔì èû»úût¬?ã vô\ ôíë æéí÷ë «*x‰IíÜì ¾çëé

ôëì ðíúí×¯ ÅèGXèÔç èû»úût¬?ã øöÞÖìíÜì÷æì ôíë Å+ë èÜÔãæ¥
a) èæí@¬‰ìk ûìôÖ¼âïíðë ÐïæÖòìæ ¼èÒôÛìíû øïËÞ ôëgæ¥

1. ¼ûí÷íú v×ìå âìíøë ¼èaøó «*ìËé____• ¼ûí÷íú û§ âìíøë ¼èaøó
«*ìËé_____ ¯

2. ÌíÇuìÞíøìõì Ðjèå óãèå †Œéô Ðj Íôír èâèÜíú ¾çèë öÇì ÌìÇuÞæ öìë ÌÇÞ __
Íû¤ vøìíõì¼ öìë ÌÇÞ ____¯

3. øûÞ ÌìíÇuÞìíøìõìë ÅøøûÞ ¼¤ÔÖì _____ öìë âíÓÖ ÅøøûÞ___ øãíëìøãèë
Üã:¯ ÅøøûÞ âÖìèwûãÜèåë vÐ*Ëé¼¤ÔÖì ___ Íû¤ Ííóë âíÓÖ vö vÐ*Ëéèåë
ÅøíÐ*Ëé ¼¤ÔÖì ¼ûÞìèÓô çìë æìâ ___¯

4. âÖìèwûãÜìåì ÅøøíûÞë ÷ìëèå vÐ*Ëé öÇì øíëìíøìõì• èõíøLìíøìõì• ÷ì¼íÜìíøìõì Íû¤
è¼@]ìÈÜ èæíú Ììíù vö û§ Íôèå vÐ*Ëé Óëì vðìç çìë æìâ ___¯ Ííóë âíÓÖ
õìÈùLÖÇ èâèëúìíøìõì ûÜíç vö óãèåíô vûìÄìú çìíóë æìâ öÇì¹íâ___ Íû¤
____¯

b) æéí÷ë çìèÜôìë ûýìèóíô «*ìËéë ÷Üèç ûì ¼ìÓìëË æìâ (Common name) Íû¤ õìæèóíô
ùíËë (genus) æìâ ÍÛìíû ðíû/ ÐïæÖòìæ IíÜìíç ¼¤èÐL,% ¼èÒô æìâèå èÜÔãæ¥

¹èâô ¼ìÓìëË æìâ (common name) ùæ”íúë æìâ (genus name)

¼¤ÔÖì
1. vçýçhíÜ èû×ì _______________
2.  _______________ äãÜì¼
3. ûìæÞìôÜd _______________
4. ðìèÞâÞå ¹Öìûd _______________
5. vûúìë ÌìèæíâÜèôÅÜ _______________
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6. åì¤ ßúìâÞ _______________
7. _______________ øÖìÜìâèæúì¼
8. ûLÖìô ÅÈíõì âìô§¼ì _______________
9. È÷d-âìÈ÷ _______________
10. _______________ èæ@]æ

C. «*ìËéë æìíâë øìíÐ ûaæé âíÓÖ øûÞÝÅøøûÞ Ý vÐ*ËéÝ ÅøíÐ*Ëé «*Û·èçë öì ÷ìßúì
ðíúí×¯ «*ìËéèåë ¹èâô ¼¤ÔÖì ÅíGXíÔ Ñ òìæ èæËÞìúô ÷ìßúìë Å+ë èÜÔãæ¥

1.èæ@]æ ‘øûÞ’ 2. ÈÅèëøíåëì¼ ‘vÐ*Ëé’ 3. èÜâãÜì¼ ‘vÐ*Ëé’ 4. ÍôìÈèæt›ì¼ ‘ÅøøûÞ’• 5.

õÖìÜâìæìÈå¼d ‘ÅøøûÞ’¯ 6. åÖìèôèøLúì¼ ‘ÅøíÐ*Ëé’ 7. åÖìëì`åhÜì ‘ÅøøûÞ’• 8. õÖìØèæúì
‘ÅøíÐ*Ëé’ 9. ôÖìí@øìèõúì ‘ÅøíÐ*Ëé’ 10. ¼ÖìôhèÜæì¯

10.4.3 Å+ëâìÜì_1

a) 1) õì,%-âìÈå• âìô§¼ì-¹Öìûd 2) äíú`å• Øhå 3) ¼ìç• å³ìÈíÜìèûíåìâØÞì• ×ú• ¹ìí,%è¼úì
4) èâèëúìíøìõì•øíëìíøìõì• èõíøLìíøìõì¯

b) 1) vt›ìíÜìíøwì 2) vôíˆ‰ì• 3) vÜøì¼• 4) ÈÅøÖìIëì¼ 5) âÖìí¹ìûìíúìåì¼ 6).

èÜàúìåhÜì 7) t›èøÞúìæ• 8) ÜÖìíå³ìíõRåì¼ 9) ¼ìíôÞìè{¼• 10) ¼é tøìÈõìë¯
c) 1) èøôíæìíùìèæõì• 2) vâíëìí,%ìâìåì• 3) vâíëìí,%ìâìåì• 4) åìèõÞ†Œìõì• 5) åìÈíÜìèûíåìâØÞì•

6) èäíØì¼ãÖëì• 7) v÷èÜí¼ëìåì• 8) ûuÖìè)ôßíøìõì• 9) Ììødíåèëíùìåì• 10) è¼èëíøèõúì¯

10.5 ûüèfô ûì ôýìô§ìèû×ìë (Scorpion) ôâÞèÛè+ô Ìà-¼¤òìæ

t›èøÞúæ ÌÇÞìÁ ôýìô§ìèû×ì äìæì òÜ÷ë ¼û ¼èaøó «*ìËéíóë âíÓÖ «*ì÷éæçâ¯ «*Óìæç¥
èæÐì÷ë• †Œé,‡«*Óìæ vóíÐë ûìè¼`óì ÍÈ «*ìËéëì Íôì-Íôì (solitary) û¼ûì¼ ôíë¯ Íëì âì¤¼ìÐé•
øçà ûì âìô§¼ìë vóð ë¼ ™íú Ôìú Íû¤ ÌûòìÓéæ tH¬äæÛhô ûì ôìèæûìÜ (Cannibal) oðíç
øìíë¯ t¬Ÿé-t¬›èøÞúæ èÛèÛíøëì¼ (viviparous) ÌÇÞìÁ ¼ëì¼èë ûìE÷ì vóú¯ èõâ øìí§ æì Íû¤
ûìE÷ìíóë «*Çâ ôíúôèóæ èæíäë èøíÒ ÌìÐ*ú vóú¯ «*ìú 700 èå ôýìô§ì èû×ì «*äìèç Ììâìíóë
äìæì• Ûìëçûí»Þë âãÔÖ ¼û«*äìèç -ûãÇì¼ åÖìâãÜì¼ (Buthus tamulus), øÖìÜìâèæúì¼ v¼ìúìâìëõìèâ
(palamnacus swammerdami) ß øÖìÜìâèæúì¼ vûàíÜæè¼¼ (Palamnaeus bengalesis),

«*Çâèå Ü@¬Hìú 7-9 v¼è`åèâåìë• èPçéúèå 15 v¼èâ¯ èû»ìk TÜ Çìôìú ôýìô§ìèû×ì èûøyæô ûì
Ûéèç«*ó «*ìËé¯ Íëì ¼èaøó øûÞ• v÷èÜí¼ëìåì ÅøøûÞ ßÌÖìëìôèæõì vÐ*Ëéë ÌQ?ÛÞhk ‘Øì¼Üìâ
ÌìíÇuÞìíøìõì Phyum Arthropoda. ¼ìûØìÈÜìâ v÷èÜí¼ëìåì Subphylum Chelicerata, ôYìÐ
ÌÖìëìôèæõì Class Arachnida)¯
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1.ûèðÞÛìíùë Ìà ¼¤òìæ ¥ ¼ëg• Ü@¬Hìíå vóð óüÐÖâìæ 13 èå ÌìøìçÔwíô Ûìù ôëì ÷íÜ
öì ÌûÐÖ «*Óìæ óãèå Ì¤íÐë ÌQ?ÛhÞk -èÐíëìûá ûì vëØìíÜìíÇìëìR ûì v«*ìí¼ìâì (Cephalothorax/

Prosoma) ß Åóë ûì Íûíõìíâæ ûì ßèø¼íÇìí¼ìâì (abdomen/opisthosoma) ¯ «*Çâ Ì¤Ð
v«*ìí¼ìâì Ìì¼íÜ ât¬?ô ß ûá Ì¤ÐPú èæíú ùèÒç• çìÈ çìë Ìøëæìâ vôØìíÜìíÇìëìR ûì
èÐíëìûá ÌÇÞìÁ vôØìÜæ (cephalon ûì ât¬?ô’+ vÇìëìR ( thorax ûì ûá’ óüÐÖç¥ v«*ìí¼ìâì
ÌÔèwç èôQ?ã ×èå Ôwô Íôír Íèå ùÒæ ôíë Íû¤ Íë øüVíóÐ øãëg ß ÷ìëíôìËìë Íôèå
ô·è+ôìøìç (cuticle-plate)Pìëì Õìôì¯ ÍÈ ô·è+ôì øìçèåë æìâ èÐíëìûíáë èÐ< ûì øüVéú
ôÖìëìíø¼ ûì ¼¤íáíø èÐíëìûíáë åìùÞìâ (cephalothoracic shield/dorsal carapace/ cepha-

lothoracic carapace) Íë óãèå Ì†Œ-øìxHÞéú vôìíËë «*èçèåíç Çìíô 2-5èåèû`óãûÁ ¼ëÜ ÷áh
(simple eye) Íû¤ âÓÖÛìíù Çìíô ÙèæVÛìíû û¼ìíæì Ìíøáìô·ç û§ Íôíäì§ì âÓÖù ÷áh ûì
èâèõúìâ ÌìÈ (median eye) ¯ èÐíëìûíáë Åøìà ûì ÌÖìíøæíõíäë (appendage) ¼¤ÔÖì ×
väì§ì öÇì- «*Çâ väì§ì ¼û ÷ìÈíç v×ìå öèóß öíÇ,% vâìåì óüÆ Íû¤ èçæ Ôwíôë óýì§ìöãk
v÷èÜí¼ëì Åøìà (Chelicera . pl. chelicerae) èPçéú väì§ì Åøìíàë æìâ vøèõøìGF (pedipalp.

pl. pedipalps/ pedipalpi), öíÇ,% óéÙÞ• vâìåì óüÆ ôìÒìíâìë Íû¤ «*èçèå óýì§ìöãk ß ×Ôwíôë
öìíóë æìâ vùì§ì vÇíô vÐ» øöÞQ? Íëôâ¥ ôRì• å³ìíô`åìë• èðÅíâëì¼• vûuèôúìâ• vâæì¼ ß
æâæé ÌàãÜé (Coxa, trochanter, huerus, brachium, manus, movable finger) ç·çéú vÇíô
»V Åøìàíäì§ìë «*èçèå èû÷ëË øåh øó ûì vÜÔ (walking leg) ¯ ¼ëg ÌÇ÷ öíÇ,% óéÙÞ Íû¤
¼ìçèå Ôwíô ùèÒç vùì§ì vÇíô vÐ» øöÞÖQ? öìíóë æìâ¥ ôRì• å³íô`åìë• èØâìë • øÖìíåÜì•
èåèûúì• è«*åì¼Þì¼• åì¼Þì¼ (Coxa, trochanter, femur, patella tibia, pretarsus, tarsus); «*èç
åì¼Þìí¼ë vÐí»Çìíô Íôíäì§ì æÔ ûì ôY (Claw)¯

Åóë ûì ßèø¼íÇìí¼ìâì (opisthosoma) öíÇ,% Ü@¬Hì Íû¤ óãèå Ì¤íÐ èûÛk ¼ìç Ôwíôë
Ìíøáìô·ç ÷ß§ì è«* Íûíõìíâæ ûì vâí¼ìí¼ìâì (pre-abdomen/mesosoma) Íû¤ øýì÷
Ôwíôë ¼ëg æÜìô·èçë vøì,% Íûíõìíâæ ûì vâåìí¼ìâì ( post abdomen/metasoma) Ì¤ôéúíóíÐ
šìæìÞâ (sternurn) ß øìxHÞíóíÐ øLãëìÜ vââíûuæ (plleural membrane) æìâô ô·è+ôìûëËé Pìëì
Õìôì/ «*Çâ Ôwíôë ,%ìæìÞíâë âÓÖì¤íÐ çìíô äææè×°èå öì äææ Õìôæì ûì väèæåìÜ
ÌøìëôhÖÜìâ (genital operculum) æìâô ô·è+ôìøìr Pìëì Õìôì Çìíô/ èPçéú Ôwíôë
,%ìæÞìíâë óãøìíÐ vøôåìÈæ (pectine) æìâô ðìçÜßúìÜì è÷ëgæé Ììôìíëë ô·è+ôìë ¾çúìëé
Íôíäì§ì tøÐÞ -¼ãíûóé Ìà Çìíô• ç·çéú vÇíô »V Ôwô øöÞQ? «*èçèå Ôwíôë ,%ìæÞìíâë
óãøìíÐ Íôíäì§ì xH¼æè×° ûì è,%ùâìåì (stigmata) Çìíô¯

vâí¼ìí¼ìâìíç äææ-Õìôæìèå vøôåìÈæíäì§ì öÇì¹íâ «*Çâ ß èPçéú Ôwíôë ÅøìàëCíø
øèëùèËç ‘äææÕìôæìèå èôQ?ã Íôíäì§ì ô·è+ôì øìç Íôèrç ðíú ùèÒç’ Í×ì§ì vâí¼ìí¼ìâìú
Ììë vôìæ Åøìà væÈ¯

 Åóíëë èPçéú Ì¤Ð vâåìí¼ìâì Åøìàðéæ• ¼ëg ß æÜìô·èçë¯ Íëì «*èçèå Ôwíôë åìùÞìâ•
,%ìÞæìâ ß øLÖëìÜ vââíûuæ èâíÐ èùíú Íôèå ÌÔw vùìÜìô·èçë ô·è+ôìûëËé ùÒæ ôíë¯
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ÔwôIèÜë ¾ûèÐ,%Ö Íôèå Ìøëèåë ¼íà æâæéúÛìíû öãk Çìíô¯ çìÈ ôýìô§ìèû×ì çìë
vâåìí¼ìâìíô èøíÒë Åøë èóíú vûýèôíú ¼ìâíæë èóíô «*íáøíË ¼áâ¯ vâåìí¼ìâìë vÐ»
Ôwíôë ¼íà öãk Çìíô våÜ¼æ (telson) æìâô øìúã øëûçÞé Ì¤Ð ûì vøì,% ÍæìÜ øìåÞ (post

anal part) ôýìô§ì èû×ìíç çì Íôèå v×ìå ûíÜë æÖìú t]éç Íû¤ Tíôë âç ôýìåì öãk «*Çâ
Ì¤Ðèåë æìâ ÌÖì@øãÜì ûì vÛè¼ôÜ (ampulla/vesicle) Íë vÛçíë Çìíô Íôíäì§ì v×ìå
èû»†Œèp¯ Tíôë âç ¼ëg Ì¤Ðèåë æìâ tøìÈæ ûì ÌÖìôhèÜúì¼ (spine/ aculeus); Íë vÐ»ì¤Ð
Íôíäì§ì ¼ï̈  è×° Çìíô Íû¤ èû»†Œèp vÇíô èû»ìk ë¼ Íôíäì§ì æíÜë vÛçíë èóíú Íí¼
Ñ è×°íäì§ì Pìëì ûìÈíë «*èá: ðú¯ ôýìô§ì èû×ìë ôýìåöãk ûíÜë våÜ¼æèå Ìì¼íÜ çìë
èû»ìk TÜ öì Íëì ÌìKëáìú ûì èÐôìëíô ôìûã ôëíç ûÖûðìë ôíë¯

ûèðÞÛìíùë Ìà-¼¤òìæ ¼âéáìë vóíðë ôíúôèå è×°øÇ ÜáËéú (i) âãÔè×° -Ìì§ìÌìè§
Ûìíû Çìôì• v«*ìí¼ìâìë ¼ìâíæë èóíô Ì¤ôéúíóíÐ óýì§ìö…k ÅøìàIèÜë âìÄÔìíæë è×°/
vøèõøìGF óãèå vùì§ìú øLÖìí¼ìâìë (grathobase) æìâô Ðk ß v×ìå ô·è+ôìøìç Çìíô öìëì
v÷ìúìíÜë ôìä ôíë/ (ii) øìúã ûì Íæì¼ (anus) - våÜ¼íæë vùì§ìú Ìì§ìÌìè§ Ûìíû Çìíô (iii)

÷ìëíäì§ì xH¼æè×° ûì è,%ùâìåì Çìíô vâí¼ìí¼ìâìë ç·çéú vÇíô »V Ôwíôë Ì¤ôéúíóíÐë
óãøìíÐ Ôwô«*èç Íôíäì§ì ôíë Íû¤ Ííóë Pìëì vóðìÛÖQ?íëë xH¼æöíQŸë ¼íà ûìÈíëë
vöìùìíöìù Ùíå¯ ûìÈíë vÇíô ÌèRíäæ ¼âüº ûìçì¼ vÛçíë öìú ß vÛçëôìë ôìûÞæõìÈ
ÌRìÈõ ûìÈíë ÷íÜ Ììí¼• (iv) äææè×° ûì vâí¼ìí¼ìâìë «*Çâ Ôwíôë Ì¤ôéúíóíÐë âÓÖì¤íÐ
Çìíô (v) ôRìÜ †Œèpë Íôíäì§ì è×° öì ç·çéú øíóë vùì§ìú ôRì (coxa) Ôwíô Çìíô Íû¤
(vi) èû»†Œèpë Íôíäì§ì è×° ûì vóíðë øfìÁ «*ìíQ? TíÜë vÐ»èóíô Çìíô¯

II. ÌQ?ÛÞìíùë Ìà -¼¤òìæ ¥

(a) vóð «*ì÷éë• vóð ùðUë vøÐé ûÖûòìß ÌQ?¥ô¤ôìÜ (endoskeleton) - ôýìô§ì èû×ìë
vóð «*ì÷éë Ðk ô·è+ôì Pìëì Õìôì¯ èrt¬?íëë Í ô·èd+ôì vóð «*ì÷éíëë vôì» ¼ìèëë vôì» ë¼
Pìëì «*t¬?ãç¯ vóð ùðUëèå ÌìëíÐìÜìë vóð ùðUíëë âç èðíâìè¼Ü (haemocoel) äìíçë ôìëË
Íë vÛçë èóíú ß ëk «*ûìèðç ðú¯ èÐíëìûíáë Íôíäì§ì vøÐé Íû¤ vâí¼ìí¼ìâì Ì¤íÐë
Ììåíäì§ì øüV Ì¤ôéú ( dorso -ven tral) vøÐé ÅíGXÔíöìùÖ¯ Ííwì,%ìæÞìÈå (endosternite) æìâô
ô·è+ûì¼ ¾çèë vûÐ Ðk èríôìËô·èçë Íôèå øìç v«*ìí¼ìâì ßèø¼íÇìí¼âìë ¼¤íöìùòíÜ
vóðìÛÖQ?íë t¬‰ìúãçíQŸë âèt¬?,¬› ß ¼¤èÐL,% Ì¤íÐë Åøíë Çìíô¯ Í ÌQ?¥ô¤ôìÜèå vóíðë Ñ
Ì¤Ðèåíô èûíÐ»ç¥ âèt¬?,¬› ß ¼¤èÐL,% Ì¤Ðíô ÌìÙìç ûì ÷ìø vÇíô ëáì ôíë Íû¤ èô×ã
âì¤¼íøÐé ¼¤ûºôìëô Ìà èð¼ìíû ôìä ôíë¯

(b) vøîè,%ô çQŸ _ vøîè,%ôæìÜé ß ¼¤èÐL,% ðäâé †Œèp èæíú Í çQŸ̄  vøîè,%ô æìÜé ¼ëg•
¼ëÜ ß çìë èçæèå Ûìù¥ vØìëùìå všìíâìèõúìâ (Foregut/stomodaeum) ûì ¼@‡ãÔì¤íÐë
vøîè,%ô æìÜé• èâõùìåÝ vâí¼í`åëË (midgut/ mesentero) ûì øfìóÛìíùë vøîè,%ô æìÜé¯
vØìëùìå ¼ëg âãÔè×° Çìíô Íû¤ vøúìëì Ììô·èçë ùÜèûÜ ûì ØÖìèë¤R (pharynx) ß tH¬GF
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¾óíÙÞÖë †Œì¼æìÜé ûì Èí¼ìíØùì¼ (esophagus) èæíú ùèÒç¯ ùÜèûÜ ¼¤íôì÷æ «*¼ìëÐéÜ Íû¤
Íôèå øìí@øë âç ûÖûðüç ðú öìíç ÔìóÖût¬?ãë çëÜì¤Ð ÷hí» Ôìßúì öìú¯ †Œì¼æìÜéíç
Íôíäì§ì ÜìÜì†Œèpë æìÜé Íí¼ ÅˆŠãk ðú¯ èâõùìíåë «*Çâ Ì¤Ð áh° ÇèÜë Ììôìíëë
øìôòÜé ûì ,%âìô ( stomach) øëûçÞé Ì¤ÐóéÙÞ æÜìô·èçë ÌQŸ (intestine) öìë óãèå Ûìù-
«*Ðt¬? vâí¼ìí¼ìâìú èòç ÌQŸ ß Ìíøáìô·ç ¼ëg vâåìí¼ìâìú ø˜â Ôwô øöÞÖQ? «*Üè@¬Hç ÌQŸ̄
Í óãÈ ÌíQŸë ¼¤íöìù òíÜ Ììí× óãíäì§ì âÖìÜdèøèäúìæd æìÜé (Malpighian tubules) æìâô
vë÷æìà¯ ðì¼wù vâåìí¼ìâìë vâåìí¼ìâìë ø˜â ÔwíôÈ ¼éèâç vøîè,%ô æìÜéë Ì¤Ð öì Ñ
ÔwôíÐí»ë øìúãè×° Pìëì ûìÈíë ÅˆŠãk¯ ÷ìèëèå ô·è+ôìøìç Pìëì øìúãè×° Ììûüç Çìíô¯

 ôýìô§ìèû×ìë «*Óìæ vøîè,%ô †Œèp vøìíåìøÖìæè¹úì¼ (hepatopancreas) öì v«*ìí¼ìâìë vÐ»ì¤Ð
ß vâí¼ìí¼ìâìë ¼ûÞì¤Ð äãí§ Çìíô• Ì¬QŸæìÜéë óãøìíÐ Íôèå ôíë vâìå Íôíäì§ì¯ øýì÷íäì§ì
¼ëg• øìÔìèúç æìÜé vûíú †Œèpë¼ ÌíQŸ vÕìíô¯

(c) ëk ¼¤ûðæ çQŸ _ ÌæÖìæÖ ¼èaøó «*ìËéë âç ôýìô§ì èû×ìë Í çQŸèå ÅˆŠãk Óëíæë
(open type) ÌÇÞìÁ Óâæé• èÐëì ÅøèÐëì ×ì§ì vóð ùðUë èóíú ëk ¼¤ûðæ Ùíå Íû¤ vóð ùðUëèå
çìÈ Ìì¼íÜ Íôèå èðíâìè¼Ü ùðUë (haemocel)¯ ðüÁèøw (Heart) ÍÔìíæ Íôèå Ü@¬Hìíå vâìåì
æÜ öì vâí¼ìí¼ìâìë ÌÛÖQ?íë ÌíQŸë øüVéúÛìíù èòç Íû¤ vøèëôìèõÞúìâ (pericardium) øóÞì
Pìëì øãíëìøãèë Ììûüç¯ ðüÁèøw ¼ìçèå ¼âìæìô·èçë «*íôìíV èûÛk öìëì øëtøíëë ¼íà ¼ìâíæ
vø×íæë ¼ëì¼èë vÔìÜìÛìíû öãk Íû¤ «*íçÖíô Íôíäì§ì Ìè,%úì (ostia) æìâô ÍôâãÔé è×°øÇ
Pìëì vøèëôìèõÞúìâ ùðUíë ÅˆŠãk¯ Í ÓëíËë ùÒæ ðßúìíç ðüÁèøíwë ùðUë vÇíô vøèëôìèõÞúìíâë
Ìè,%úìèóíú ëk vöíç øìíë èôQ? vôìæ ÌûòìíçÈ vøèëôìèõÞúìâ vÇíô ðüÁèøíw ëk èØíë
Ìì¼íç øìíë æì¯ Ìè,%úìIíÜìë èûíÐ» ù§æ çìíç ûìÓì vóú¯

ðüÁèøíwë ¼@‡ãÔ ß øfìÁ «*ìQ? vÇíô öÇì¹íâ «*Üè@¬Hç ðú ¼@‡ãíÔë ß øfìíçë âðìÓâæé
(anterior and posterior aorta) Íû¤ ðüÁèøíwë «*èç «*íôìíVë øìxHÞíóÐ vÇíô ðú øìxHÞéú Óâæé
(lateral arteries) ¯ ÍùãíÜì Ììíëì ÐìÔìèúç ðú vóíðë ¼û Ì¤íÐ èût¬?üç ðíú ¼˜ìèëç ëkíô
ðüÁèøw vÇíô ¼ûÞr vøîí× vóú vóíðë èûèÛ ‰̂ Ì¤Ð vÇíô ëk èØíë Ììí¼ vóð ùðUíëë v×ìå
v×ìå ÅˆŠãk Ì¤Ð èóíú Íû¤ øèëíÐí» øýì÷èå æíÜë âç ûüðóìôìíëë ¼ìÈæìí¼ë ¼¤ùüðéç ðú¯
vøèëôìèõÞúìÜ (perieardial) øüVéú Ì¤ôéú Íû¤ Íôíäì§ì øìxHéÞú ¼ìÈæì¼ vâìå ÍÈ øýì÷èå
¼ìÈæì¼ vóð ùðUíëë Ì¤ÐèûíÐ»¯ ôýìô§ìèû×ìíç ëk ¼˜ìÜæ ÷ìÜã Çìíô ðüÁèøíwë Ìæûëç
¼¤íôì÷æ_ «*¼ìëíËë ØíÜ ¼ü,% Ðèk Çìíô¯ Íë ëíkë ¼èÒô æìâ èðíâìèÜ@] (haemolmph)

ÌæÖìæÖ ¼èaøó «*ìËéíóë ëíkë âç• Íû¤ çì@¬ŒÙèåç èðíâì¼ìúìèææ (haemoeyanin) ôèËôì ûì
Íë ëkëí¼ ûì øLìäâìú (plasma) èâíÐ Çìíô çì Íë xH¼æ ôèËôì ûì vë¼èøíëåèë èøùíâ`å
(Respiratory pigment) Íë ØíÜ ôýìô§ìèû×ìë ëíkë ûËÞ æéÜìÛ¯ ëk-vôì» ûì ûLìõ ôëøì¼Ü
(Blood orpuscle) ûËÞðéæ ÌÖìèâûéú èÜÅíôì¼ìÈå vôì» (Leucocyte)¯
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(d) xH¼æçQŸ - òÜ÷ë ôýìô§ìèû×ì øèëíûíÐë ûìúãèòç ÌèRíäæ Pìëì tH¬éú xHì¼ôìöÞÖ ÷ìÜìú¯
÷ìèëíäì§ì øãt¬?ôìôìíëë Øh¼Øh¼d ûì ûãdôd Üì¤ (book -Lung) Ííóë xH¼æìà Íû¤ ÍIíÜì Çìíô
vâí¼ìí¼ìâìë ÌÛÖQ?íë óãøìíÐ ç·çéú vÇíô »V Ôwíôë «*èçèåíç Íôíäì§ì ôíë¯ ûãô
Üì¤íúë ÷ìëèóô ûº «*íôìíV Çìíô «*ìú 150 èå ëk äìèÜôì ¼@øük øãt¬?íôë øìçìë âç øë
øë ¼ìäìíæì øìÁÜì ô·è+ôìë øìç ûì ÜÖìíâÜì (lamella, pl. lamellae) öì èrÛ—äìô·èçë¯ ûãô-
Üì¤íúë ÌÛÖQ?íë è,%ùâìåì è×° Pìëì ûìçìí¼ë ¼˜ìÜæ Ùíå Íû¤ ÜÖìíâÜìë ëk-äìèÜôìíç
ÌèRíäæ ß ôìûÞæ-õìÈ ÌRìÈíõë ¼¤íöìäæ ß èæ,¬›‹ìâË ðú¯ ûÖìøæ «*è¹úì Pìëì ûìçìí¼ë
¼˜ìÜæ Ùíå¯

(e) vë÷æçQŸ _ óãÓëíæë vë÷æìà ôýìô§ìèû×ìíç vóÔì öìú- (i) óãíäì§ì âÖìÜèøèäúìæ æìÜé
(malpighion tubules ) öìëì ¼ãíçìë âç èôQ?ã Øýìøì• vâí¼ìí¼ìâìë ÌQŸ ß vâåìí¼ìâìë ÌíQŸë
¼¤íöìùòÜ vÇíô ÌQŸæìÜéë ¼íà ¼¤íöìù ëáì ôíë vóð ùðUíë «*Üè@¬Hç Íû¤ Ííóë ÍÈ âãk
«*ìQ?èå ûa¯ âÖìÜèøèäúìæ æìÜéë vóúìíÜë âãÔÖ Ì¤Ð çìë Íô¼ìèë vôì» öì óãÓìíë Íôåh Ðk
ß ¼ìèë ¼ìèë óìù âèwç ‘öìë äíæÖ Í Ì¤ÐIíÜìíô ,%³ìíúíåõ ûõÞìë (striated border) ûÜì ðú¯
ÍÈ¼û vôìí»ë èûíÐ»& ÍÈ vö ßëì èðíâìèÜ@]d vÇíô vë÷æøóìÇÞ ‘IúìèææÝ ÈÅèëô ÌÖìè¼õ
äìçéú Gunine/uric acid type) Ìø¼ìëíË ¼áâ (ii) Íôíäì§ì ôRìÜ †Œèp (coxal gland) öì
v«*ìí¼ìâìë ÌÛÖQ?íë «*èç øìxHÞíóíÐ ç·çéú øíóë (Third walking leg) vùì§ìë Íôèå ôíë
Çìíô¯ èçæèå Ì¤íÐ Íôèå ôRìÜ †Œèp èûÛìäÖ _ (i) vô`\éú ÇèÜôì ûì vÛè¼ôÜ ûì Íw
¼Öìô ( vesicle/end sac), (ii) vÛè¼ôÜ vÇíô ûèðâãÔÞé øýÖì÷ìíæì ¼ëg æìÜéôì ‘¼û Íô¼íà
vÜèûèëp (labyrinth) æìíâ ÅèGXèÔç’ Íû¤ (iii) vÜèûèëípë vÐ»ì¤Ð vë÷ôè×í°ë (excretory

pore) âÓÖûçÞé t]éç æÜìô·èçë Ì¤íÐë æìâ ûLìõìë (bladder)¯
vë÷æìè¹úìú ÌæÖ vö¼û Ìíàë Û—èâôì Ììí× çìíóë Íûìë ÅíGXÔ ôëì öìú– (i)

vâí¼ìí¼ìâìú vóð-&íôë ÌQ?ÞÛìíù ¼¤èÐL,% ûüðóìôìíëë væíØ‹ì¼ìÈå (nephroeyte) vôì»¼âïð Íû¤
Üè¼ôìôÜìë Ìà ¼âïð ÌÇÞìÁ èÜ@]Öìèåô ÌùÞìæ (lymphatic organ) Íû¤ (ii) vðøìíåìøÖìæè¹úì¼
†Œèpë èûíÐ» èô×ã vôì»¼âïð¯

(f) t¬‰ìúãçQŸ ß ¼¤Úìûð Ìà¼âïð - (i) vô\éú t¬‰ìúãçQŸ öìíç Ììí× âèt›,¬› ûì ÙæÛìíû
¼¤ûº Íôíäì§ì v¼èëûuìÜ ùì¤èÜúì (cerebral ganglia), †Œì¼æìÜéë øüVéú vóíÐ èòç Íû¤
†Œì¼æìÜéë Ì¤ôéúíóíÐ èòç ¼ìû Èí¼ìíØèäúìÜ ùÖì¤èÜúì (Suboesophageal ganglia) •
Åøíëìk ùÖì¤èÜúì¼âïíðë ¼¤íöìäô t¬‰ìúã¼ïr ûì ¼ìôÞìâ Èí¼ìíØèäúìÜ ôìíæôèåÛ ( circum

oesophageal connective) ß ¼ìû- Èí¼ìíØèäúìÜ ùÖì¤èÜúì vÇíô âÓÖ Ì¤ôéúíóÐ ûëìûë
vâåìí¼ìâìë ÷çhÇÞ Ôwô øöÞÖQ? «*Üè@¬Hç vô\éú ûì Ì¤ôéú t¬‰ìúãëyã ‘ v¼`å³ìÜ Ý vÛ`å³ìÜ
æìÛÞôõÞ• central /ventral- nervecord ) öì Íôíäì§ì Ùæ¼¤ûº ¼ëg t¬‰ìúã¼ïírë ¼âìðìë Íû¤
öìíç èòë èçæèå vâí¼ìí¼ìâìÜ ùÖì¤èÜúì (mesosomal ganglia; vâí¼ìí¼ìâìë ø˜â vÇíô
¼:â Ôwô øöÞÖQ?• «*èçÔwô Íôèå ôë ùì¤èÜúæ’Í¤û ÷ìèëèå vâåìí¼ìâìÜ ùÖì¤èÜúì (metasomal

ganglia); vâåìí¼ìâìë «*Çâ vÇíô ÷çhÇÞ Ôwô øöÞÖQ?̄  «*èçÔwíô Íôèå ôíë ùÖì¤èÜúæ’¯
vâí¼ìí¼ìâ Ì¤íÐ t¬‰ìúãëyã ¼ëg• vùìÜìôìë èôQ?ã vâåìí¼ìâì Ì¤íÐ çì ÷Öì{ì èØçìë âç¯
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(ii) øìxHÞéú t¬‰ìúãçQŸ-âèt¬?,¬› ß ÌæÖìæÖ ùÖì¤èÜúæ ‘ùÖì¤èÜßæ Íôû÷íæ’ vÇíô vö ¼û t¬‰ìúã
vûèëíú èûèÛ ‰̂ Ìíà ûì Ìàì¤íÐ vÐ» ðú çìíóë èæíú Í çQŸ ùèÒç¯ âèt¬?,¬› vÇíô Íôíäì§ì
Ìèát¬‰ìúã öìú âÓÖù ß øìxHéÞú ÷áhíç Íû¤ Ììë ôíúôíäì§ì ¼ï̈ çë òìúã öìú âãÔèûûë•
ùÜèûÜ• †Œì¼æìÜéë «*Û·èçíç¯ ¼ìû-Èí¼ìíØèäúìÜ ùÖì¤èÜúì vÇíô ×í§ì§ì t¬‰ìúã öìú èÐíëìûíá•
×íäì§ì Åøìíà Íû¤ Ììë óãèçæ väì§ì öìú vâí¼ìí¼ìâìë Åøìà• ûãô Üì¤ «*Û·èçíç¯ vô\éú
t¬‰ìúãëyãë «*èç ùÖ¤èÜúæ vÇíô Íô ûì ÍôìèÓô väì§ì t¬‰ìúã èæùÞç ðíú ¼¤èÐL,% Ôwô ûì çìë
ôìí×ë Ìàì¤íÐ öìú (iii) ¼¤Úìûð Ìà¼âïð -ÌèáíøôåìÈæ (pectine) ôìýô§ì èû×ìë «*Óìæ
¼¤Úìûð Ìà ûì Úìíæè\ú (sense organ) ¯ v«*ìí¼ìâìë èPçéú vóðÔwíôë Ì¤ôéúíóíÐ «*èç
øìíxHÞ Íôèå ôíë vâìå Íôíäì§ì Íû¤ íóÔíç ðìçÜßúìÜì è÷ëgËéë âç ÙuìË ß tøÐÞ ¼ãíûóé
vøåìÈæ• èòç/ ÔìíóÖë tH¬ëCø èæÓÞìëíËß Íëì ¼ðìúô¯

ôýìô§ìèû×ìë èçæíäì§ì øìxHÞéú Ìèá ûì ÜÖìíåëìÜ ÌìÈ (lateral eye) øçíàë ¼ëÜìèáë
âç «*èçèåíç Ììí× ëJôôèËôì øïËÞ vôì»¼ìèëë vøúìÜì Íû¤ çìíç èòç ûíÜë âç Íôèå
vÜAd̄  Íôíäì§ì âÓÖù Ìèáë «*èçèå ùÒæÊÐÜéë øèëâìíø Íôèå qìQ? øãJìèá ûì è¼Åíõì
ô@øìÅw ÌìÈ (pseudo-compound eye) öìíç Çìíô IE× IE× vëèåæì vôì»• «*èç IíE× Íôèå
ôýìí÷ë ôìèÒë âç tH¬E×• Ðk ëÖìûíõìâ (Rhabdome) æìâô Ìàì¤Ð èæíú¯ ôýìôæìèû×ìë vôìæ
ÌèáÈ Èíâä ( image) ûì «*èçE×èû ë÷æìú Ì¼âÇÞ• çíû ßëì ÌìíÜìë çìëçâÖ ÅøÜèBíç
¼âÇÞ¯

ôýìô§ìèû×ìë vøèõøìGF ß «*Çâ øóíäì§ìë «*èçèåë vùì§ìú ôRì (Coxa) æìâô Ì¤íÐ Ðk
èëä (ridge) ûì Åý÷h øìç Çìíô Íû¤ Íëì øëtøë Ù»ìÙè» ôíë Ììßúìä vçìíÜ¯ Ííóë çìÈ
øçíàë Ðj ¼üè,%ôìëé ,%³ìÈõhíÜèå¤ ÌùÞìíæë (stridulationg organ) ¼âçhÜ âíæ ôëì ðú¯
ôýìô§ìèû×ìë vóíð &íôë ûìÈíëë èóíô ¼¤èÐL,% Çìíô Ì¼¤ÔÖ tøÐÞ ¼ãíûóé ûì åÖì=ìÈÜ
(tactile) è¼åì æìâô vëìâ/ ÷ìëíäì§ì øíóë Í¼û vëìâ Ìíøáìô·ç û§¯

 (g) äææçQŸ_ ôýìô§ì èû×ì ÍôèÜà «*ìËé• Ííóë t¬Ÿé ß øãëgí» vÛó Ììí× çíû
ûèðëìô·èçë vôìæ ¾ûèÐ,%Ö Pìëì Í øìÇÞôÖ è÷èÿç ôëì öìú æì¯ Íôâìr «*äææôìíÜ t¬Ÿé
ôýìô§ìèû×ìë Åóë ¼ìâìæÖ t]éç vóÔìú¯ (i) øã¤ äææìà¥ ™¹ìÐú óãèå æÜìô·èçë vâí¼ìí¼ìâìíç
‘ç·çéú-»V Ôwíôë âíÓÖ’ vðøíåìøÖìæè¹úìí¼ ¼¤ûº¯ Íôèå ™¹ìÐú ûì våè,%¼ (testis, pl.

testes) óãèå Ü@¬HìÜè@¬H èòë æÜìô·èçë Ìáì¤Ð öìëì ôíúôèå ÌìæãÛ—èâô ûì Ìì§ìÌìè§ èòç
¼¤íöìä æìèÜôì Pìëì øëtøë öãk¯ ™¹íôìí»ë æìÜéôì vóúìÜ vÇíô øã¤äææ vôì» ¾çèë ðú
Íû¤ çì Íôíäì§ì ™¹æìÜé ûì Ûì¼ võØìíëA (vas deferens, pl. vasa deferentia) vûíú çìë
t]éç «*ìQ?íóíÐ ‘öìíóë æìâ ™¹ ¼˜ú ÇèÜôì ûì v¼èâæìÜ vÛè¼ôÜd (seminal vesicle) çìíç
äâì ðú¯ øíëë Ì¤Ð âì¤¼Ü «*íáøË æìÜéôì ûì ÍäìôhíÜåëé æìÜéôì (ejaculatory duct)

Íû¤ äææ «*íôìV ûì väèæåìÜ Íèå³úìâ (genital atrium) öìëì Íôír èâíÐ øã¤äææçíQŸë
¼ûÞíÐ» Ì¤Ð ¼ìÓìëË v×ìå Íôèå «*íôìV ùÒæ ôíë¯ «*íôìV äææè×° èóíú ûìÈíë ÅˆŠãk¯
«*èç äææ «*íôìíVë ¼íà öãk Çìíô Íôèå øìë ÍèRúìÜ ÌùÞìæ (paraxial organ) öìíç Çìíô
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Ðk Íôèå ô·è+ôìë ÐÜìôì¯ ÍÈ ÐÜìôìPú vöîæèâÜíæë ¼âú t¬Ÿé ôýìô§ìèû×ìë äææè×°ì¤Ð
Ììåíô Óíë öìíç çì öíÇ,% «*¼ìèëç ß èòë Çìíô¯ v¼èâæìÜ vÛè¼ôdíÜ ÅˆŠãk Íôíäì§ì
Ìèçèëk †Œèp ûì ÌÖìôí¼¼èë ùLÖìw (accessory gland) èæ¥¼üç ë¼ vöîæèâÜíæë ¼ðìúô¯ (ii)

t¬Ÿé äææìà¥ èõ@¬HìÐú ûì ßÛìëé (overy) âìr Íôèå¯ èçæèå ¼ëg æíÜë âç Ìàì¤Ð ‘æìâ
ßÛìèëßÜ =ovariole’ ÌìæãÛ—èâô æíÜë Pìëì øëtøë öãk ðíú èõ@¬HìÐú ùÒæ ôíë Íû¤ æÜIèÜ
èûèÛ ‰̂ì¤Ð vÇíô v×ìå v×ìå èõ@¬HÇèÜ «*Üè@¬Hç Çìíô¯ æÜIèÜë vóúìíÜë vôì» vÇíô èõ@¬H ¾çëé
ðíú èõ@¬H ÇèÜIèÜíç ¼ìâèúôÛìíû ¼è˜çÇìíô¯ èõ@¬HìÐíúë øfìóÛìíùë óãøìÐ vÇíô óãíåì ¼ëg
èõ@¬HæìÜé ûì ßèÛõì= vâí¼ìí¼ìâìë «*Çâ Ôwíô èùíú Íôèrç ðíú äææ «*íôìVèå ûì väèæåìÜ
Íèå³úìâ ùÒæ ôíë öì äææ è×° Pìëì ûìèðíë ÅˆŠãk ðú¯ èõ@¬HæìÜéë «*èçèå äææ «*íôìíV
èâèÜç ðûìë Ììíù t¬Héú «*ìQ?íóíð t]éç ÇíÜë Ììôìë «*ì: ðú Íû¤ èõ@¬HæìÜéë Ì¤Ðåhôhíô
v¼èâæì èëí¼øåìôÜ (seminal receptale) ûÜì ðú¯ vöÔìíæ vöîæèâÜæ ôìíÜ ûìÈíë vÇíô
øãëgí»ë ™¹ìíôì» IE× ûì tøìëâìíåìíØìë (spermatophore) «*íûÐ ôíë¯ èõí@¬Hë èæè»kôëË
Ùíå èõ@¬HÇèÜíç¯ ôýìô§ìèû×ì èõâ øìí§ æì• ûìE÷ì «*¼û ôíëÌÇÞìÁ èÛèÛíøëì¼d (vibiparous)

Íû¤ ¼íóÖìäìçíóë çìë èøíÒë Åøë ÌìÐ*ú vóú¯

10.6.1 ¼ìëì¤Ð-2

ôýìô§ìèû×ì (Scorpion) Ììâìíóë äìæì ¼ât¬? ¼èaøó «*ìËéíóë âíÓÖ «*ì÷éæçâ¯ Ííóë «*ìú
700 «*äìèç Íû¤ Ûìëçûí»Þë âãÔÖ «*äìèç- ûãÇì¼ åÖìâãÜì¼ (Buthus tamudus) Íû¤ øÖìÜìâèæúìí¼ë
óãíåì «*äìèç v¼ìúìâìëõìèâ ß vûàíÜæè¼¼ (Palamnaeus swaimmerdami, p.bengalensis)¯
«*Óìæç¥ èæÐì÷ë †Œé,‡«*Óìæ vóíÐë ûìè¼`óì ÍÈ «*ìËéëì ÍôìÍôì Çìíô• øçà ûì âìô§¼ìë
vóð ë¼ ™í» Ôìú ß Ìûòìë ÷ìíø tH¬äæÛhô ûì ôÖìèæûìÜ (cannibal) ðíç øìíë¯ Íëì
èÛèÛíøëì¼ ÌÇÞìÁ t¬Ÿé- ôýìô§ìèû×ì ûìE÷ì vóú ‘èõâ øìí§ æì’ Íû¤ ¼íóÖìäìçëì èô×ãèóæ âìíúë
èøíÒë èæëìøó ÌìÐ*íú Çìíô¯ èû»ìk TíÜë äæÖ Íû¤ Ûéèç«*ó ß èûøyæô¯ ¼èaøó øûÞÞ
(phylum Arthropoda), v÷èÜí¼ëìåì ÅøøûÞ (chelicerata subphylu) Íû¤ ÌÖìëìôèæõì vÐ*Ëéë
(Arachnida Class) ÌQ?ÛhÞk ôýìô§ìèû×ìë vóíð ôâÞèÛè+ô Ìà ¼¤òìíæë ¼ìëì¤Ð Íëôâ¥

 ûèðÞÛìíùë Ìà-¼¤òìæ ¥ èçæ Ì¤íÐë vóð öÇì èÐíëìûá ûì vôØìíÜìíÇìëìR ûì
v«*ìí¼ìâì (Cephalothorax/ prosoma) Åóë ûì Íûíõìíâæ ûì ßèø¼íÇìí¼ìâì (abdomen./

opisthosoma) Íû¤ øìúã-øëûçÞé ÌÔèwç Ì¤Ð våÜ¼æ (telson) öì í×ìå ôýìåì öãk ûíÜë
Ììô·èçë TÜ ëCíø øèëûèçÞç¯

(i) óüÐÖç¥ ÌÔèwç v«*ìí¼ìâìú ¼ìâíæ vÇíô vø×íæ øë øë ×íäì§ì vôØìíÜìíÇìëìè¼ô
Åøìà Çìíô öÇì- «*Çâ väì§ì èçæ Ôwíôë óýì§ì öãk v÷èÜí¼ëì (chelicera), èPçéú väì§ì
×Ôwíôë ‘vùì§ì vÇíô vÐ» «*ìQ? øöÞQ? ÔwôIíÜìë æìâ/ ôRì• å³íô`åìë• èðÅíâëì¼• vûuèôúìâ
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vâæì¼ ß ¼˜ëËÐéÜ ÌàãÜé (coxa. trochanter,humirus, brachiurm manus and movable

finger) óýì§ìöãk vøèõøìGF (pedipalp) Íû¤ ç·çéú vÇíô »V ÍÈ ÷ìëíäì§ì èû÷ëíË ¼áâ vÜù
(Walking leg) ûì øó öìë «*èçèå ¼ìçèå Ôwíô èûÛk ‘ôRì• å³íô`åìë• èØâìë• øÖìíåÜ
èåèûúì• è«* åì¼Þì¼ ß åì¼Þì¼ ( coxa. trochanter, femur. patella. tibia. per-tarsus andtarsus)

Íû¤ óýì§ìë ûóíÜ Íôíäì§ì æÔ ûì ôY (Claw) ¼âè Ĥç¯ (ii) v«*í¼ìâìë øüVíóÐ ÷ìëíôìËìë vö
Ðk ô·è+ôìë øìç Pìëì Ììûüç çìë æìâ èÐíëìûíáë èÐ< ûì øüVéú ôÖìëìíø¼ (Cephalothorasc

shield/dorsal carapace)¯ Íèå Ìì¼íÜ Íôèå åìùÞìâ (Tergum) øìç Íû¤ Íë ¼ìâíæë èóíô
«*èç vôìíË Çìíô óã vÇíô øýì÷èå øìxHÞéú ¼ëÜ ÷áh (lateral simple eye) Íû¤ âÓÖÛìíù
ÙèæVÛìíû øìÐìøìèÐ û¼ìíæì Íôíäì§ì âÓÖù ÷áh ûì èâèõúìæ ÌìÈ (median eye)¯

(iii) öíÇ,% óéÙÞ Åóë ûì Íûíõìíâæ ûì ßèøíÇìí¼ìâìë (abdomen/ opisthosoma) óãèå Ûìù
¼ìç Ôwíôë Ìíøáìô·ç ÷ß§ì è«*- Íûíõìíâæ ûì vâí¼ìí¼ìâì (preabdomen/mesoma) Íû¤
øýì÷ Ôwíôë ¼ëg• æÜìôüèçë vøì,% Íûíõìíâæ ûì vâåìí¼ìâì (post abdomen/metasoma) ¯
vâí¼ìí¼ìâìë «*èç Ôwíô Åøíë åìùÞìâ•æéí÷ ,%ìæìÞâ ß «*èçøìíÐ æëâ øLãëìÜ øóÞìë ÌìûëË
Çììíô èôQ?ã vâåìí¼ìâìú Í¼û èâíÐ èùíú Ôwíôë ô·è+ôìûëËé Íôèå æÜìô·èç Õìôæìë Ììôìë
væú¯ Íëôâ ù§íæë äíæÖ Íû¤ ÌÛÖQ?íë Åøöãk vøÐéë ¼ìðìíöÖ ôýìô§ìèû×ì çìë vâåìí¼ìâì
Ì¤Ðíô vâí¼ìí¼ìâìë Åøë èóíú vûýèôíú ¼ìâíæ Ììæíç ¼áâ ðú¯ (iv) vâí¼ìí¼ìâìë
ûèðÛÞìíùë ÅíGXÔíöìùÖ Ìà «*Çâ Ôwíôë Ì¤ôéú vóíÐë Íôèå ôüèçôì øìç öìë çìë vùì§ì
èóíú ™Óã Ôwôèåíô Ììåôìíæì èôQ?ã ÌæÖÛìíû ÅˆŠãk¯ äææ Õìôæì ûì väèæåìÜ ßøìëôhÖÜìâ
(genital operculum) æìâô Í øìçèå Ñ Ôwíôë âÓÖÛìíù èòç äææè×°íô Ììû·ç ëìíÔ Íû¤
Íèåíô Ôwíôë Åøìà ëCíø Óëì ðú¯ ‘Íôíäì§ì øüÇô øìç âìÄÔìíæ «*ìú øãíëìøãèë èâíÐ
èùíú Íèå ùèÒç’¯ (v) vâí¼ìí¼ìâìë èPçéú Ôwíôë Ì¤ôéúíóíÐ Ììí× ðìçÜßúìÜì è÷ëgæéë
æÖìú vóÔíç Íôíäì§ì ô·è+ôì ùèÒç Ðk Åøìà Íû¤ vøôåìÈæ (pectine) æìâô ß Åøìà
tøÐÞ ß ÙuìË ¼ãíûóé¯ çüçéú vÇíô »V Ôwô øöÞQ? «*èçèå Ôwíôë Ì¤ôéúíóíÐ «*èç øìíÐ
Íôèå ôíë xH¼æè×° ûì è,%ùâìåì (Stigmata) Çìíô öìë Pìëì ¼¤èÐL,% xH¼æìQŸ ûãô Üì¤ ûìèðíë
ÅˆŠãk ðú¯ (vi) Åóíëë èPçéú Ì¤Ð vâåìí¼ìâì Åøìàðéæ Íû¤ çì vÐ»«*ìíQ?èòç øìúãè×°¯
øìúã øëûçÞé Ì¤Ð (postanal part) våÜ¼æ (Telson) ôýìåìöãk v×ìå ûíÜë Ììôìíë øèëûèçÞç
Íû¤ çìë ÌÛÖQ?íë Íôíäì§ì èû»†Œèp öì vÇíô èû»ìk ë¼ æìÜé âìëØÁ TíÜë vÐ»«*ìíQ? èòç
Íôíäì§ì è×° èóíú ûìÈíë öìú¯

ÌQ?ÛÞìíùë Ìà - ¼¤òìæ ¥ (i) vóð «*ìôìë ûì ûèõßúìÜ (body wall) Ðk èçæ t¬?íëë
ô·è+ôìú Õìôì¯ vóð ùðUëèå èðíâìè¼Ü (Heamocoel)¯ ÌìQ?¥ ô¤ôìÜ (endoskeletion)

ô·è+ôìú ¾çúìëé èríôìËô·èçë Íôèå øìç• æìâ Ííwì,%ìæÞìÈå (endosternite) öì vóðìÛÖQ?íë
âèt¬?í,¬›ë øüVÛìíù vÇíô Ñ Ì˜Üèåíô vôìæëôâ ¼¤íôì÷æ ÈçÖìèó vÇíô ¼ãëáì vóú/ çì×ì§ì
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vóíðë èô×ã vøÐéë ”Ôãèå” èð¼ìíû ôìä ôíë¯ (ii) vøîè,%ôçQŸ- ¼ìâíæë èóíô v÷èÜí¼ëì ß
vøèõøìGFíóë vùì§ìú vô\éÛ—ç âãÔè×° vÇíô TíÜë ¼ìâíæ èòç øìúã øöÞÖQ? Íôèå ¼ëÜ
vøîè,%ô æìÜéíç ¼¤íôì÷æ «*¼ìëËÐéÜ ùÜèûÜ• †Œì¼æìÜé• vâí¼ìí¼ìâìë ÌQŸ ß vâåìí¼ìâìë ÌQŸ
‘óã óãíúë ¼¤íöìùòíÜ èòç óãíäì§ì ¼ïíçìë âç âÖìÜèøèäúìæ æìÜé’ Íû¤ çìë vÐí» Íô
Ôwíô ¼éèâç tH¬GF øèë¼íëë ðìÈwùèå ûì v«*ìí,%ìèõúìâ (hindgut/proctodaeum) ÅíGXÔíöìùÖ
Ì¤Ð¯ «*Óìæ vøîè,%ô †Œèp vðøìíåìøÖìæè¹úì¼ (hepatopancreas) öì v«*ìí¼ìâìë vÐ»ì¤Ð• vÇíô
¼ëg ðíú vâí¼ìí¼ìâìë ¼ûÞì¤Ð äãí§ Çìíô Íû¤ øýì÷ väì§ì ¼ëg• ÐìÔìèúç æìÜé èóíú çìë
øì÷ôë¼ ÌíQŸ vÕìôìú¯ †Œì¼æìÜéíç Íôíäì§ì ÜìÜì†Œèpë æìÜé ÅˆŠãk ðú¯ (iii) ëk ¼¤ûðæ
çQŸ - ÅˆŠãk Óëíæë (open type) «*Óìæ «*Óìæ Ì¤Ð-Ü@¬Hìíå vâìåì æíÜë Ììôìíëë ðüÁèøíw
‘vâí¼ìí¼ìâìë ÌíQŸë øüVéú Ûìíù Çìíô• ¼ìçèå ¼âìæÖô·èçë «*íôìíV èûÛk’• vøèëôìèõÞúìâ
(pericardium) ÌìûëËé öì ðüÁèøwíô vÕíô ëìíÔ Íû¤ öìíç ðüÁèøíwë «*èç «*íôìV Íôíäì§ì
Ìè,%úì (ostia) æìâô ÍôâãÔé è×° Pìëì ÅˆŠãk ðú¯ ¼ìâíæ vø×íæë âðìÓâæé ûì ÍßåÞì (aorta)

öìíç vøèëôìèõÞúìíâë ¼ìâíæë ß vø×íæë «*ìQ? öÇì¹íâ Óâæé ß çìíóë ÐìÔì «*ÐìÔì Íû¤
vóð vÇíô Ì™º ëíkë øýì÷èå Ü@¬Hì æìÜéë Ììôìíëë ¼ìÈæìí¼ (sinus) ¼¤ùüðéç ðßúì ëk
Ìì¼íÜ èðíâìèÜ@]æéÜìÛ ôìëË ëk ë¼ ûì øLìäâìú °ûéÛ—ç Çìíô• çì@¬ŒÙèåç xH¼æ ôèËôì ûì
vë¼èøíëåèë èøùíâ`å (respiratiory pigment) öìíóë æìâ èðíâì¼ìúìèææ (haemocyanin)¯ (iv)

xH¼æçQŸ ¥ ÷ìèëíäì§ì ÷Öì{ì ÇèÜ æìâ øãt¬?ôìôìíëë Øh¼Øhí¼ «*èçèåíç Íôíäì§ì ôíë Çìíô
Íû¤Ôwíôë Ì¤ôíóíÐ èòç xH¼æè×° Pìëì ûìèðíë ÅˆŠãk ðú¯ «*èçèå ûãô Üì¤ Íôèå ÷Öì{ì
ÇíÜ• xH¼æè×° ×ì§ì ÌæÖ¼û èóíô ûa Íû¤ «*èçèåë vÛçíë vóúìÜ vÇíô øìÁÜì øìçìë âç
èríôìËìô·èçë ëk äìèÜôì ¼@øük 150 èå ÜÖìíâÜì ÄhíÜ Çìíô¯ ÜÖìíâÜìíçÈ ëk vÐìèÓç ðú¯
(v) vë÷æçQŸ¥ óãíäì§ì ¼ëg ¼ãíçìë âç èôQ?ã vÛçíë Øýìøì æìÜé öìëì vâí¼ìí¼ìâìë ÌQŸ ß
vâåìí¼ìâìë ÌíQŸë ¼¤íöìùòíÜ ¼¤èÐL,% ðíú vóð ùðUíë ×§ìíæì Çìíô çìëìÈ ôýìô§ìèû×ìë «*Óìæ
vë÷æìà Íû¤ âÖìÜèøèäúìæ æìÜé (Malpighian tubules) æìíâ øèëè÷ç¯ Íëì èðíâìèÜ@] vÇíô
ûäÞÖ øóìÇÞ çhíÜ èæíú ÌíQŸ vë÷æìà ðíE× -Íôíäì§ì ôRìÜ †Œèp (Coxal gland) öì
v«*ìí¼ìâìë vÛçíë ç·çéú øó ûëìûë Çìíô Íû¤ öìíç Ììí× Íôèå vô\éú ÇèÜôì ûì
vÛè¼ôÜ ûì Íw ¼Öìô (ventrical/endsac), vÜèûèëp (labyrinth ) öì Íw ¼Öìô vÇíô ûèðÞâãÔé
Íôèå øýÖì÷ìíæì ¼ëg æìèÜôì ß ûLìõìë öì ç·çéú øíóë vùì§ìú èòç vë÷ôè×° Pìëì ûìèðíë
ÅˆŠãk¯ vë÷æè¹úìú Ì¤Ð væú ûüðóìôìíëë væíØ‹ì¼ìÈå vôì»¼âãïð (nephrocyte cells) Üè¼ôìôÜìë
Ìà¼âïð ûì èÜ@]Öìèåô ÌùÞìæ (lymphatic organ) Íû¤ vðøìíåìøÖìæè¹úì¼d †Œèpë èûíÐ» èô×ã
vôì»¼âïð¯ (vi) t¬‰ìúãçQŸß ¼¤Úìûð Ìà¼âïð - âèt¬?,¬› ûì Íôíäì§ì v¼èëûuìÜ ùÖì¤èÜúì• Íôèå
¼ìû Èí¼ìíØèäíúÜ ùÖì¤èÜúìæ• Íôíäì§ì ôìíæôèåÛ öìëì †Œì¼æìÜéë óãøìÐ èóíú Åøíëìk óãèå
ùÖì¤èÜúìíô ¼¤öããk ôíë Íû¤ vô\éú ûì Ì¤ôéú t¬‰ìúãëyã ûì ¼ìûÈí¼ìíØèäíúÜ ùÖì¤èÜúìæ
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vÇíô vûèëíú ÔìóÖæìÜéë æé÷ èóíú vâåí¼ìâìë ÷çhÇÞ Ôwô øöÞÖQ? «*Üè@¬Hç ‘t¬‰ìúãëyãèå
Íôíäì§ì øìÐìøìèÐ ÙèæVÛìíû Çìôì óãíåì t¬‰ìúã¼ïr èóíú ¾çèë’ Íû¤ çìíç vâí¼ìí¼ìâìë ø˜â
Ôwô vÇíô vâåìí¼ìâìë ÷çhÇÞ Ôwô øöÞÖQ? «*èç Ôwíô Íôèå ôíë ùÖì¤èÜúìæ Í¼û èæíú
ùèÒç vô\éú t¬‰ìúãçQŸ Íû¤ vô\éú t¬‰ìúãçíQŸë âèt¬?,¬› ß ÌæÖìæÖ ùÖì¤èÜúì vÇíô èûèÛ ‰̂ Ìíà
èût¬?üç t¬‰ìúãï¼ïr èæíú ùèÒç øìxHéÞú t¬‰ìúãçQŸ̄  ¼¤Úìûð Ìà¼âïíðë âíÓÖ óãÓëíËë ÷áh• vøôåìÈæ
väì§ìß ¼ãíûóé vëìíâë ôÇì ÌìíùÈ ûÜì ðíúí×¯ âÓÖù Ìèáíäì§ìë ùÒæ ¾ÐÜéë ¾ûè÷rÖ vðçh
Ííóë qìQ? øãJìèá ûÜì ðú ôìëË Ííóë íëèåæì vôì»IíÜì IE×ûº Çìíô Íû¤ «*èçèå IíE×ë
âìÄÔìíæ Çìíô ôýìí÷ë ôìèÒë âç tH¬E×• Ðk ëÖìûíõìâ æìâô Ìàì¤Ð¯ (vii) äææçQŸ -
ÍôèÜà «*ìËé ôýìô§ì èû×ìë t¬Ÿé ß øãëgí»ë ûèðëìô·èçë øìÇÞôÖ vçâæ væÈ¯ øã¤äææìíàë
«*Óìæ Ì¤Ð óãèå ™¹ìÐú ûì våè,%¼ (Testis), «*èçèå vÇíô vø×íæ «*Üè@¬Hç ¼ëg ™¹æìÜé ûì Ûì¼d
võØìíëAd (seminal vesicle) çìë vÐ»ì¤íÐë t]éç ™¹ ¼˜ú ÇèÜôì ûì v¼èâæìÜ vÛè¼ôdÜd
âì¤¼Ü «*íáøË æìèÜôì ûì ÍäìôhíÜåëé æìèÜôì (ejaculatory duct)¯ ÇèÜôìíëë äæâ «*íôìV
ûì väèæåìÜ Íèå³úìâ (genital atrium) öìëì Íôèrç ðíú ¼ìÓìëË ÇèÜë Ììôìíë äææ è×° Pìëì
ûìÈíë ÅˆŠãk ðú¯ äææ «*íôìíVë Ìíà öãk Çìíô Íôèå ô·è+ôìë ÐÜìôìûìðé øìëÍèRíúÜ
ÌùÞìæ (paraxial organ)¯ t¬Ÿé äææìíàë «*Óìæ Ì¤Ð âìr Íôèå èõ@¬HìÐú öì èçæèå Ü@¬HìÜè@¬HÛìíû
èòç æÜìô·èçë Ì¤Ð ß çìíóë ¼¤íöìäô Ìì§ìÌìè§Ûìíû èòç Ììíëì èçæèå ÌæãëCø Ì¤Ð Pìëì
ùèÒç¯ èõ@¬H ¼è˜ç ëìÔûìë v×ìå v×ìå vûÐ ôíúôèå ûº ÇèÜ ß èõ@¬HìÐíúë ¼íà ¼¤èÐL,% Íû¤
çìë «*èç øìÐ vÇíô Íôèå ôíë èõ@¬HìæìÜé ûì ßèÛõì= (oviduct) øfìóÛìíù «*Üè@¬Hç¯
èõ@¬HìæìÜéë vÐ» «*ìQ? t]éç ß v¼èâæìÜ èëí¼{ìôÜd (seminal receptacle) æìíâ øèëè÷ç Íû¤
óã óãíåì èâíÜ Íôír v×ìå äæ «*íôìV ¾çèë ôíë öì äææè×° Pìë ûìÈíë ÅˆŠãk¯

10.6.2 «*x‰ìûÜé-2

Íôô 10.5 Í ôýìô§ìèû×ìë ôâÞèÛè+ô Ìà-¼¤òìæ èû»íú öì èûûüç ðíúí× Íû¤ Ììøæìëì
øí§í×æ çìë âíÓÖÈ ëíúí× æéí÷ë «*x‰ùãíÜìë Å+ë¯ ÅèGXèÔç èû»úût¬?ã øöÞÖìíÜì÷æì ôíë Å+ë
èÜÔãæ «*èçèå ûìíôÖë ÐïæÖòìíæ Åøöãk Ðj ûè¼íú’

1. ôýìô§ìèû×ì èõâ øìí§ æì• ûìE÷ì vóú• ÍôôÇìú ßëì çìÈ ___ ¯Ííóë ÅøøûÞ____¯

2. ôýìô§ìèû×ì vâí¼ìí¼ìâìú Ôwô ¼¤ÔÖì_____ Íû¤ çìë xH¼æöíQŸë ÷ìèëíäì§ì è,%ùâìåì
è×í° vÐ» väì§ìèå Ñ Ì¤íÐë_____ Ôwíôë Ì¤ôéúíóíÐ èòç¯

3. ôýìô§ìèû×ìë âìr Íôèå ÌìQ?¥ô¤ôìÜ (endoskeleton) Ììí× çìë æìâ ___¯

4. ôýìô§ìèû×ìë xH¼æ ôèËôì öì çìë ëíkë øLìäâìë °ûéÛ—ç Çìíô çìë æìâ ___¯
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5. ôýìô§ìèû×ìë «*èç v÷èÜí¼ëìë Ôwô ¼¤ÔÖì___ «*èç vøèõøìíGFë Ôwô ¼¤ÔÖì____Íû¤
«*èç èû÷ëíËìáâ øíóë Ôwô ¼¤ÔÖì ___¯

6. ôýìô§ìèû×ìë Ì¤ôéúíóíÐ ___ Ôwíôë óãøìíÐ Íôèå ôíë vøôåìÈæ æìâ ¼¤Úìûð
Ìà Çìíô¯

7. vâí¼ìí¼ìâìë Ì¤ôéúíóíÐ__ Ôwíôë óãøìíÐ Íôèå ôíë vøôåìÈæ æìâô ¼¤Úìûð
Ìà Çìíô ¯

8. âÖìÜèøèäúìâ æìÜé ×ì§ì ÌæÖ vö Ìà ôýìô§ìèû×ìë vë÷æìà Íû¤ öì vâí¼ìí¼ìâìú
ç·çéú Ôwô ûëìûë Íôíäì§ì ÍëôâÛìíû Çìíô ß ¼¤èÐL,% øíóë vùì§ìú vë÷æè×° Pìëì
ûìÈíë ÅˆŠãk ðú çìë æìâ ____¯

10.6.3 Å+ëâìÜì-2

(1) èÛèÛíøëì¼/ v÷èÜí¼ëìåì¯ (2) ¼ìç/ (3) Íí„ìšìæÞìÈå¯ (4) èðíâì¼ìúìèæ¯ (5) èçæ/
×ú/ ¼ìç¯ (6) ÷çhÇÞ/ (7) èPçéú¯ (8) ôt›ìÜ †Œèp ß «*Óìæ Óâæé¼âïð/ (9) ÌìQ?ô¤ôìÜ
Íí„ì,%ìæÞìÈå/ (10) Íôèå ûãô-Üì¤/ (11) vâí¼ìí¼ìâì ß çìë vÛçíë èòç Íôèå ôRìÜ
†Œèpë vëÔìè÷r• (12) vô\éú t¬‰ãìúãçíQŸë vóðìÛÖQ?íë Ìûòìíæë vëÔ-è÷r (13) øã¤ äææçQŸ (14)

t¬Ÿé äææçíQŸë vëÔè÷r¯

10.7 ùÜóìÝûìùóì è÷¤è§ë (prawn) ôâÞÞèÛè+ô Ìà-¼¤òìæ

«*Ë (prawn) ÌÇÞìÁ ùÜóì ûì ûìùóì è÷¤è§ âÖìí¹ìíûuèôúìâ ùËÛhk (genus Macrobrachium,

øãëíæì æìâ Palaemon-øÖìèÜâæ’ öì ¼èaøó øíûÞë (Phylum Arthropoda) vÔìÜôé vÐ*Ëéë
(class Crustacea) âìÜìíôì,%³ìôì ÌÓ¥íÐ*ËéÛhk (subclass Malacostraca) võôìíøìõì ûíùÞë (or-

der Decapoda) ÌQ?ùÞç¯ ôíúôèå «*äìèçë âÖìí¹ìíûuèôúìâ (Macrobrachium; Ûìëç•
ûì¤ÜìíóÐ ¼ð øüèÇûéë ÌæÖìæÖ vóíÐë æóé• ðuó• øã,¬›èëËé «*Û·èçë èâÒìäíÜ ûì¼ ôíë¯ Ììâìíóë
vóíÐë ÅíGXÔíöìùÖ ùÜóì è÷¤è§ë «*äìèç-âÖìí¹ìíûuèôúìâ vëìíäæûùÞé (M. malcolmsonii)¯
¼ìÓìëËç Íëì äÜìÐíúë èôæìëìú ÌùÛéë äíÜ ÔìíóÖë ¼aìíæ Ùãíë vû§ìú¯ èóíæë vûÜìú
äíÜë ùÛéíë Çìíô¯ ¼aÖìë øëÈ çÁøë ðú• çìÈ Íëì èæÐì÷ë (nocturnal)¯ Íëì ¾ÐûìÜ ß
ÌæÖìæÖ äÜä Åèlcíóë Ì¤ÐèûíÐ»• v×ìå v×ìå vøìôìâìô§• ùèÜç ¾äû øóìÇÞ ûì võèå³åì¼
(detritus) Ôìú/ çìÈ ûTíÛìäé ûì Ìè@¬‰íÛìëì¼ (omnivorous)¯ Ììèâ»íÛìäé âìæãí»ë ôìí×
è÷¤è§ vÜìÛæéú ÔìóÖ Íû¤ ¼èaøó øíûÞë Ìíâëgó„é «*ìËé ðíúß çìÈ Íëì è÷¤è§ âì× èð¼ìíû
¼ìÓìëíËÖ øèëè÷ç¯ «*Ë èØ¼ìëé (Prawn Fishery) Ììâìíóë vóíÐë èûíóÐé âã°ì ÌäÞíæë Íô
Iëg&øïËÞ èÐGF̄
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øìóåéôì

è÷¤è§ äìçéú «*ìËéíóë «*¼íà È¤íëèäíç Prawn ‘«*Ë’ Íû¤ Shrimp ‘èÐ*@ø’ ÍÈ óãèå
æìâ «*÷èÜç¯ ûçÞâìíæ ÍÈ óãíúë âíÓÖ ¼ãtø,% øìÇÞôÖ èæíóÞÐ ôëì ðíúí×_è÷¤è§ë
Ììûì¼òíÜë ÜûËìkçìë èû÷ìíë¯ «*Ë ûÜíç vûìÄìíæì ðú vôûÜ èâÒìäíÜë è÷¤è§íóë ‘öÇì
Macrobrachium spp.’ Íû¤ èÐ*@ø ûÜíç væìæì ûì É»Á væìæìäíÜë è÷¤è§íóë¯
¼ìÓìëËç ÷Üèç ôÇìú ÌûÐÖ Ìíæô ¼âú ûí§ì v÷ðìëìú èÐ*@øíô “«*Ë” Íû¤ vôûÜ v×ìå
Ììôìíëë èÐ*@øíô “èÐ*@ø” ûíÜ ÅíGXÔ ôëì ðíú Çìíô öì ¼àç æú¯
‘ÅÁ¼ ¥ MARINE SHRIMP CULTURE : PRINCEIPLES AND PRACTICES BY FAST AND

LESTER PUBLISHED BY ELSEVIER, 1992, PAGE NO. 6 TERMINOLOGY : SHRIMP VS PRAWNS)

I. ûèðÞÛìíùë Ìà-¼¤òìæ ¥ ùÜóìÝûìùóì è÷¤è§ë vóð Ü@¬Hìíå ûçhÞÜìô·èçë• 90 v¼è`åèâåìë
‘vëìíäæûìùÞé «*äìèç’ ûì 25-40 v¼è`åèâåìë ‘âÖìÜôâ¼èæ «*äìèç’ óéÙÞ (6-7 Èè˜’ Íû¤ æéÜìÛ
Óï¼ë ûíËÞë¯ ÅèæÐèå Åøìàûìðé Ô„íôë ¼âˆHíú ùèÒç ÍÈ vóð «*Óìæ óãèå Ì¤íÐ
èûÛk_èÐíëìûá ûì vôØìíÜìíÇìëìR (cephalothorax) çìë øfìíç èòç ×èå ¼ãtø,% Ô„íô
èûÛk Åóë ûì Íûdíõìíâæ (abdomen)¯ èÐíëìûá óüÐÖç¥ ÌÔè„ç Íû¤ èÐë ûì ât¬?ô (head/

cephalon) ß ûá (thorax) ÍÈ óãèå Ì¤íÐ èûÛìäÖ¯ èÐíëìûá ¼â†Œ vóíðë «*ìú Íô-ç·çéúì¤Ð
Íû¤ Ííç øëøë vâìå vçíëì väì§ì Åøìà ¼¤èÐL,% ât¬?íô øýì÷ väì§ì ß ûíá Ììåíäì§ì¯
Åóíëë «*èç Ôwíô Íôíäì§ì ôíë vâìå ×”väì§ì Åøìà Çìíô¯ vöíðçh Íôèå Ôwíô
Íôíäì§ìë vûÐé Åøìà Çìíô æì çìÈ Íë èÛè+íç ûÜì öìú vö è÷¤è§ë èÐë æìâô Ì¤Ðèåíç
øýì÷èå Ô„ô Íû¤ ûá æìâô Ì¤Ðèåíç Ììåèå Ô„ô ÌQ?ç ûçÞâìæ ÌÇÞìÁ èÐíëìûáèå
vçìíëìèå Åøìàûìðé Ô„ô Pìëì ùèÒç¯

è÷¤è§ë vóð âì¤¼Ü ß vôìâÜ èôQ?ã çì Ììûüç Çìíô ô·è+ôìûëËé ûì vÔìÜô (cuticle,

èôÅèåôÜ’ Pìëì¯ vÔìÜôèå ôìÈèåæ (chitin) ß ôÖìÜè¼úìâ vöîíùë ¼¤èâÐ*íË ùèÒç Ðk
ûèð¥ô¤ôìÜ öì vóíðë èûèÛ ‰̂ì¤íÐ èûèÛ ‰̂ ÓëíËë¯ èÐíëìûíáë øüVÛìù ß ÅÛú øìxHÞ èÙíë
vÔìÜíôë vö Ì¤Ð çìíô ôÖìëìíø¼ (Carapace) ûì èÐíëìûâÞ ûíÜ Íû¤ çì ¼ìâíæë èóíô
÷Öì{ì ôìèÒë âç Ôìèæôåì «*Üè@¬Hç¯ ôìèÒèåë Åøíë ß æéí÷ ôëìíçë æÖìú v×ìå v×ìå óýìç
Çìíô Íû¤ Íë æìâ ë,%³ìâ (rostrum) öì vùì§ìú «*èç øìíÐ Ôýìäöãk ‘Ôýìíäë æìâ ÷áh-¼¤èÐL,%
Ôýìä ûì ÌëèûåìÜ æ÷ (orbital notch) ôìëË Í Ôýìíäë âÓÖ èóíúÈ ÷áh-ûìðé ûüQ? «*Üè@¬Hç ðú’¯
Ôýìíäë æéí÷ ôÖìëìíøí¼ Çìíô Íôíäì§ì ô·è+ô-ô`åô (spine) ¼ìâíæëèåë æìâ ÍæíåæìÜ
ô`åô (antenail spine) Íû¤ øíëëèåë æìâ öô·Á ô`åô (hepatic spine); Íëì ÌìKëáì ß
Ìì¹âíËë ôìíä Üìíù¯ èÐíëìûíáë «*èç øìxHÞíóíÐ ôÖìëìíø¼ vÔìÜôèå Íôåh ûèðÞâãÔé ôìëË
çìë æéí÷È Çìíô ØhÜôì-«*íôìV¯ Í «*íôìVíô Ììûüç ëìíÔ ûíÜ vÔìÜíôë øìxHÞéú èæ@¬‰Ûìíùë
æìâ ØhÜôì ÌìûëôÝèùÜ-ôÛìëÝvûuè)ôßí,%ùìÈå (gill cover/branchiostegite)¯



312

èÐíëìûíáë Åøìà ¼âïð ¥ èÐíëìûíáë ¼@‡ãÔ «*ìQ? vÇíô øfìÁ «*ìQ? øöÞQ? vâìå
vçíëìíäì§ì Åøìà ûçÞâìæ¯ çìíóë æìâ• Ìûòìæ• ùÒæ ß ôìöÞÖèûèÓë ¼¤èá: çìèÜôì Íëôâ¥

âÖìí¹ìíûuèôúìâ è÷¤è§ë èÐíëìûíáë Åøìà ß çìíóë óëôìëé çÇÖìèóë çìèÜôìûº èûûëË ¥
Åøìíàë æìâ ‘vôìæ Ô„íôë’ ùÒæ ß ôìöÞÖèûèÓ

(1) «*Çâ Íæíåæì ûì ÍæíåèæÅÜ (AntennaI/antennule) _ âãÔè×í°ë Ì†ŒûçÞé èPçéú
Ô„íôë Åøìà¯ Ü@¬Hì è«*-ôRì ß v×ìå ôRìë ôíRìíøìõìÈå•
Íû¤ âìÜìèû ¾óíÙÞÖë vûè¼¼ Í¼û èæíú v«*íåìíøìõìÈå (pre-

coxa/coxa/coxopoditey basis/protopodite); ÍíRìíøìõìÈå ß
Íí„ìíøìõìÈå Ì¤ÐPú (exopodite endopodite) ÷ìûãíôë âç•
ûT Ô„ôöãk ß èØÜìë (feeler) æìíâ ÌèÛèðç• ÍíRìíøìõìÈíå
û§ èØÜìíëë vÛçëèóíô tH¬GF ¾óíÙÞÖë Íôèå ÐìÔì-èØÜìë
Çìíô¯ è«*-ôRìë ÌÛÖQ?íë Çìíô šÖìíåìè¼š (statocyst)

æìâô èòèçè\ú ûì ûÖìÜìèA¤ ÌùÞÖìæ (balancing organ)¯
èØÜìë ¼âïð è÷¤è§ë ÙuìË ß tøíÐÞè\íúë ôìä ôíë¯

(2) èPçéú Íæíåæì ûì Íæíåæì (Antenna II) _ ÍæíåèæÅíÜë vø×íæë Åøìà¯ Íë
v«*ìíåìíøìõìÈíåë v×ìå v×ìå óãíåì Ô„ô-ôRì ß vûè¼¼ Íû¤
vûè¼í¼ èòç ÷ìûãíôë âç ûT Ô„ôöãk ÙuìË ß tøÐÞíûìÓô
èØÜìë öì Íôèå vt›ìúìâì (squama) æìâô Ì¤Ð öì
ÍíRìíøìõÞìÈå¯ ôRìë ¼íà ¼¤èÐL,% ëíúí× vë÷æè×° ß
Íæíåæìèë †Œèp (antennary gland) æìâô vë÷æ†Œèp¯

(3) v÷ìúìÜ ûì âÖìèwûÜd (Mandible) _ âãíÔë óãøìíÐ èòç óãíåì v÷ìúìíÜë «*èçèå Íôèå
Ü@¬Hìíå Ðk Ìà öì v«*ìåìíøìõìÈíåë ôRì Ì¤Ð Íû¤ öìíç
vÛçëâãÔé ðíú Íôèå ÔìóÖ vÐì»ô Ì¤Ð ß ÔìóÖ-ôç·Þô
Ì¤Ð Çìíô¯ ôRìë ÍôøìíÐ ¼¤èÐL,% èçæ Ô„íôë Íôèå
øìGF (palp) öìë «*Çâ Ô„ôèå vûè¼¼ Ì¤Ð Íû¤ ûìôé óãèå
Ô„ô ÍíwìíøìõìÈå Ì¤Ð¯ v÷ìúìíÜ ÍíRìíøìõìÈå væÈ¯

(4) «*Çâ âÖìèRÜì ûì âÖìèRÜãÖÜì (Maxilla I/maxillula) _ v×ìå• øìÁÜì øìçìë âç öìë
ôRì ß vûè¼¼ vÛçë èóíô «*Üè@¬Hç ß «*ìQ?íóÐ Ðk• ôýìåìë
âç vëìâìûüç ß v÷ìúìíÜë âç ôìöÞÖôìëé ‘Í Ì¤Ðåhôhë æìâ
çìÈ ùMÖìíÇìíû¼ (gnathobase)¯ ÍíRìíøìõìÈå væÈ•
Íí„ìíøìõìÈå âãk «*ìíQ? èPÓìèûÛk• Tíôë æÖìú ûýìôìíæì¯
âÖìèRÜãÖÜì Åøìà ÔìóÖût¬?ãë ÔìóÖæìÜéíç òìæìQ?íë ¼ìðìöÖ
ôíë¯
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(5) èPçéú âÖìèRÜì ûì âÖìèRÜì (Maxilla II/maxilla) _ Íëìß v×ìå ‘öèóß âÖìèRÜãÖÜìë
çhÜæìú «*ìú èPIË’• øìÁÜì øìçìë âç Íû¤ ÍÔìíæ ôRì
¼ìÓìëË èôQ?ã vûè¼í¼ë èÛçëâãíÔ óãèå Ðk ¼ëg øìíçë âç
ùMÖìíÇìíû¼ Çìíô öì ÔìóÖôËì ¼˜ìÜíæë ¼ðìúô¯ Íí„ìíøìõìÈåèå
ÔãûÈ v×ìå èôQ?ã ÍíRìíøìõìÈèå ÌÓÞ ÷\ìô·èçë û§ øìíçë
âç øìÁÜì ðíÜß ¼¤èÐL,% ØhÜôì-«*íôìíVë âãíÔ vÇíô
Ìæûëç æ§ì÷§ì ôíë äÜ «*ûìð ûäìú ëìÔíç ¼ìðìöÖ ôíë¯
Í Ì¤Ðèåë æìâ t›ÖìíØìùMìÇìÈå ûì vûÈÜìë (seaphognathite/

baler) Åøíëë øýì÷íäì§ì Åøìà èÐë ûì ât¬?íôë Åøìà
(head/cephalic appendages)¯ èæí@¬‰ìk Ììåíäì§ì Åøìà
ûíáë Åøìà thoracic appendages) öìíç Ììí× øëøë
èçæíäì§ì âÖìèRèÜíøõ¼ (maxillipedes I-III) Íû¤ øýì÷íäì§ì
÷Üìë Åøíöìùé øó (walking legs I-V)¯

(6) «*Çâ âÖìèRèÜíøõ (first maxillipede) _ v×ìå Ììôìíëë øìÁÜì øìçìë âç öèóß ÷ß§ì
ôRì ß vûè¼í¼ë Ðk• vëìâöãk «*ìQ?íóÐ ùMÖìíÇìíûí¼ë ôìä
ôíë¯ Íí„ìíøìõìÈå ÔãûÈ v×ìå èôQ?ã ÍíRìíøìõìÈå vùì§ìë
÷ß§ì öèóß ûìôé Ì¤Ð ¼ëg øìíçë âç¯ Íôíäì§ì ÇíÜë
âç ÍèøíøìõìÈå (epipodite) æìâô Ì¤Ð ÍÈ Åøìíàë
ûìÈíëë æéí÷ë èóíô ¼¤èÐL,% Çìíô Íû¤ çì xH¼æôìíöÞÖë
¼ðìúô¯

(7) èPçéú âÖìèRèÜíøõ (second maxillipede) _ ôìèÒë âç Ì¤ÐèûíÐ» èæíú Í ùèÒç¯
ôRì ß vûè¼¼ v×ìå èôQ?ã ¼ãè÷èÿç¯ Íí„ìíøìõìÈå øýì÷
Ô„íôë vùì§ì vÇíô vÐ» øöÞÖQ? öìíóë æìâ Èèt›úìâ• vâëì¼•
ôìøÞì¼• v«*ìí«*ìõì¼ ß võè=Üì¼ ischium merus, carpus,

propodes, dactylus)¯ ÍíRìíøìõìÈå ÌÔè„ç ¼ëg øìíçë
âç¯ ôRìë vÛçë «*ìQ? Íôèå ùMÖìíÇìíû¼ ß ûìÈíëë èóíô
øìçìë âíçì ÍèøíøìõìÈå ß ØhÜôì (gill) ¼¤ÜùM Çìíô¯
ØíÜ• Åøìàèå ÔìóÖ ôËìë òìæìQ?ëôìëô• xHì¼ôìíöÞÖë ¼ðìúô
Íû¤ tøÐÞíûìÓ ¼@ø ‰̄̂
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(8) ç·çéú âÖìèRèÜíøõ (third maxillipede) _ Íëìß ôìèÒë âç¯ v×ìå v×ìå ôRì ß
vûè¼í¼ë øë ëíúí× èçæ Ô„íôë Íí„ìíøìõìÈå öìë «*Çâ
Ô„ô Èèt›úìâ ß vâëì¼ æìâô Ì¤ÐPú èâíÜ ¾çëé¯ èPçéú
Ô„ôèå ôìøÞì¼ Íû¤ ç·çéú ÌÇÞìÁ vÐ»èå v«*ìíøìõì¼ ß
võè,%Üì¼ èâíÜ ¾çëé¯ ÍíRìíøìõìÈå ¼ëg øìíçë âç• ÌÔè„ç
ß æéí÷ Íèøí¼ìõìÈå ¼¤ÜùM ôìöÞÖôìèëçìú Íëì èPçéú
âÖìèRèÜíøíõë æÖìú¯

(9) ÷Üìë Åøíöìùé øó¼âïð (walking legs) _ øýì÷íäì§ì Íëôâ øíóë «*Çâ óãíäì§ì óýì§ìöãk
øó ûì è÷íÜå vÜù (chelate leg)• ÌæÖIíÜì óýì§ìðéæ¯ «*èç
øíóë vùì§ìú ëíúí× ôRì ß vûè¼¼ Ô„ôPíúë v«*ìíåìíøìõìÈå
Íû¤ çìë øë øýì÷ Ô„íôë Íí„ìíøìõìÈå¯ øýì÷èå Ô„ô
vùì§ì vÇíô vÐ» øöÞÖQ? Èèt›úìâ• vâëì¼• ôìøÞì¼• v«*ìíøìõì¼
ß võè=Üì¼ Íû¤ óýì§ìöãk øíó vÐ» Ô„ô võè=Üì¼ ¾óíÙÞÖ
v«*ìíøìõì¼ Ô„íôë ÌíÓÞíôë ß ôâ Íû¤ çìë âìÄÔìíæ
¼è ‰̂èû,% ðíú óýì§ì ûì è÷Üì (chela) ùÒæ ôíë¯ øýì÷íäì§ì
øíóë âíÓÖ èPçéú øóíäì§ì ¼û ÷ìÈíç û§ ß óüÆ èûíÐ»ç¥
øãëg» è÷¤è§íç¯ óýì§ìë ¼ìðìíöÖ ùÜóì è÷¤è§ Ìì¹âË ß
ÌìKëáìë ôìä ôíë¯ t¬Ÿé è÷¤è§ë ç·çéú øóíäì§ìë «*èçèåë
vùì§ìú Çìíô äææè×°/ øãëg»-è÷¤è§ë äææè×° väì§ì Çìíô
ø˜â øíóë vùì§ìú¯

Åóíëë ùÒæ ß Åøìà¼âïð ¥ ÌìíùÈ ûÜì ðíúí×• ùÜóì è÷¤è§ë Åóë èÐíëìûíáë ÷ìÈíç
óéÙÞçë ß çìë øfìóÛìù ¼ëḡ  Åóíëë Ô„ô-èûÛìäæ ¼ãtø,% Íû¤ Ííç ×èå Ììøìç¼âìæ•
¼˜ëËÐéÜ Ô„ô Çìíô¯ «*èç Ô„ô «*ìú vùìÜìô·èçë ¼díôYëìÈå (sclerite) æìâô vÔìÜíôë
åhôíëì Pìëì Õìôì öì ôÖìëìíø¼• vûuè)ôíúìí,%ùìÈå «*Û·èçë âç ûèð¥ô)ôìÜ âìr¯ «*èç
¼íôYëìÈíåë èçæèå Ì¤Ð øüVíóíÐë Ìíøáìô·ç øãëg Ì¤Ð åìùÞìâ (tergum), Ì)ôíóíÐë
øìçÜì øóÞìë âç ,%ìæÞìâ (sternum) Íû¤ «*èç øìíÐ åìùÞìâ ,%ìæÞìíâë ¼¤íöìùôìëô øLãÖëæ øóÞì
(pleural membrane/pleuron) Íû¤ çìë ¼ìíÇ Åøìíàë ¼¤íöìùôìëô Íèøíâëæ øóÞì (epimeron)

Åóíëë ¼díôYíëìÈåIíÜì ¼èa øóÞì ûì ÌìíÇuÞìèõúìÜ vââíûuæ (arthrodial membrane) Pìëì
øëtøë öãk¯ óãèå åìùÞìíâë âÓÖûçÞé øóÞìë æìâ ÌìQ?-åìùÞìÜ øóÞì (inter-tergal membrane)¯
»V Ô„íôë «*ìíQ? Çìíô øìúãè×° Íû¤ øìúã øëûçÞé èçæíôìËì v×ìå Íôèå Ì¤Ð öìë æìâ
våÜ¼æ (telson)¯
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Åóíëë Åøìà¼âïð ¥ «*èç Ô„íô Íôíäì§ì ôíë vâìå ×íäì§ì Åøìà Åóíë Çìíô Íû¤
Ííóë «*èçèå èP-ûìTöãk ÌÇÞìÁ vùì§ìë Ô„ô v«*ìíåìíøìåìÈõíúë (protopodite) ¼ìâíæë èóíô
¼¤ÜùM Çìíô óãíåì ûìT öìë Íôèå vÛçíëë èóíôë• æìâ Íí„ìíøìõìÈå (endopodite) Íû¤
Ìøëèå ûìÈíëë èóíôë æìâ ÍíRìíøìõìÈå (expodite)¯ Í ÓëíËë Åøìàíô ûìÈíëâì¼
(biramous) Åøìà ûÜì ðú¯ èÐíëìûíáë vö vçíëìíäì§ì Åøìà Ììâëì øöÞÖìíÜì÷æì ôíëè×¯
çìë âíÓÖ âÖìè„ûÜd (mandible) ß øýì÷íäì§ì øó (walking leg) ûìíó ûìôé ¼ìçíäì§ì
Åøìíàë ¼û ôèåÈ ûìÈíëâì¼ Åøìà¯ âÖìè„ûÜ ß øíó ÍíRìíøìõìÈå Çìíô æì¯

è÷¤è§ë Åóíëë ÅøìàIèÜë ¼˜ìÜæ ôíë ¼ýìçìë ôìíå• çìÈ Ííóë ¼Q?ëË Åøìà ûì
¼ãÈâìíëå (swimmeret) ûÜì ðú¯ Ííóë Ìøë æìâ èøLßøõ (pleopod)¯ èûèÛ ‰̂ èøLßøíõë
èûûëË èæí@¬‰ìkëCø ¥ «*Çâ èøLßøõ ÌÇÞìÁ «*Çâ Åóë Åøìà (first abdominal appendage)

vÇíô ø˜â èøLßøõ ÌÇÞìÁ ø˜â Åóë Åøìà (fifth abdominal appendage) øöÞÖQ? «*íçÖôèå
ÍôÈ Óëíæ ùèÒç v×ìå ôRì ß Ü@¬Hì vûè¼¼ (coxa/basis) ¯ ¼ãùèÒç øìçìë âç ÍíRìíøìõìÈå
èôQ?ã ÍíwìíøìõìÈå «*Çâ èøLßøíõ Íôèå v×ìå øìçìë âç èPçéú èøLßøíæ Ììíëôåhôh û§
Íû¤ ÍÛìíû ø˜â èøLßøí§ «*ìú ÍíRìíøìõìÈíåë Ììúçíæë ôì×ìôìè×¯ èPçéú èøLßøõ vÇíô
ø˜â èøLßøíõë «*èçèåíç ÍíwìíøìõìÈå øìçìë vÛçíëëë èóíô ¼¤èÐL,% Çìíô v×ìå ôìèÒë
âç Íôèå Ì¤Ð öìë æìâ ÍíøæèõR ÈæåìæÞì (appendix interrna)¯ t¬Ÿé-è÷¤è§ë óãøìíÐë ÍÈ
ÈæåìæÞì ôìèÒIíÜì Íôír Åóíëë çÜíóíÐ v×ìå Íôèå ûìíRë âç òìíæë ¼üè,% ôíë öì
«*äææôìíÜ èõâ ûðæ ôíë¯ øãëg» è÷¤è§ë èPçéú è«Xßøí§ë «*èçèåíç ÈæåìæÞì ôìèÒ ß
ÍíwìíøìõìÈå øìçìë âíÓÖ Ììíëôèå ôìèÒë âç Ì¤Ð Çìíô öìë æìâ ÍíøæèõR âÖì¼ôhèÜæì
(appendixmasculina) Íû¤ öì vóíÔ è÷¤è§ë t¬Ÿé ß øãëg» ¼ðíäÈ ÔìèÜí÷ìíÔ ¼æìk ôëì öìú¯

»V ûì vÐ» èøLßøõ väì§ì ÌæÖíóë Ìíøáì Ììôìíë ß Ììúçíæ Ìíæôåì û§/ Íô
Ôwíôë v«*ìíåìíøìõìÈå• ÍíRìíøìõìÈå ÍíwìíøìõìÈíåë v÷íú èôè˜Á û§ Íû¤ Ìì§ìÌìè§Ûìíû
èûæÖt¬? Íôèå èç»ÞÖô vëÔì Pìëì óãèå Ì¼âìæ Ì¤íÐ èûÛk¯ Í¼û ¾ûèÐí,%Öë äæÖ »V èøLßøõíô
ÈÅíëìøõ (uropod) ûÜì ðú¯ Íëì våÜ¼íæë óãøìíÐ ¼¤èÐL,% vÇíô øãE× øìÔæì ûì våÜ èØæ
(tail fin) ùÒæ ôíë öìë Pìëì è÷¤è§ Óæãíôë âç Ðëéë ûýìèôíú äíÜ Óì}ì âìëíç çì§ìçìè§
¼íë vöíç øìíë èûøëéç èóíô¯

 è÷¤è§ë ûèðÛÞìíùë Ìà ¼¤òìæ èû»íú Åøíëìk çÇÖìèóë èô×ã Iëg&øïËÞ Ì¤Ð Ììâíóë
èûíÐ»Ûìíû vÔúìíÜ ëìÔíç ðíû¯ (i) vóíðë èûÛìäæ ß ÔwôéôëË/ (2) ÅèæÐíäì§ì øëøë
¼ìäìíæì Åøìà öìë «*Çâ øýì÷íäì§ì ât¬?ôì¤íÐ èòç ß øíë æú väì§ì ûáì¤íÐ èòç ÍÛìíû
èÐíëìûá æìâô ùÒæùç øìÇÞôÖ ß ôâÞùç ¾ûèÐ,%Ö ÌûÐÖÈ ÅíGXÔíöìùÖ Íû¤ vôìæ vôìæèå
Ííóë âíÓü èP ûìTöãk Åøìà (biramous appendage) çì èûíÐ»Ûìíû ûãÄíç ðíû/ (3) ûìèðÖô
¾ûèÐ,%Ö Pìëì èæí@¬‰ìkÛìíû t¬Ÿé ß øã¤ è÷¤è§ë ¼æìkôëË ûì øüÇôéôëË¥ (a) èPçéú øóíäì§ì øãëg»
è÷¤è§íç Ìíøáìô·ç û§ ¼ãùèÒç ß çìë ¼ýì§ìèÐ Ì¤Ð ÌÇÞìÁ v÷Üì Ì¤Ð Ìíæô vûÐé
ô`åôìôéËÞ/ (b) vÔìÜíôë Ì¤ôéú ,%ìËÞìâ t¬Ÿé-è÷¤è§íç Ìíæô û§/ (c) äææè×° t¬Ÿé è÷¤è§íç



316

Çìíô «*èç ç·çéú øíóë vùì§ìú øãëgí» «*èç ø˜â øíóë vùì§ìú• (d) «*èçèå èPçéú èøLßøí§
ÍíwìíøìõìÈå øìçìë vÛçíëë èóíô øã¤-è÷¤è§íç Çìíô ÍíøæèõR âÖì¼ôhèÜæì (appendix

masculina) æìâô v×ìå ôìèÒë âç ûì§èç Íôèå Ì¤Ð öì t¬Ÿé è÷¤è§ë vôìÇìß væÈ¯ Í ¾ûèÐ,%Ö
èóíú t¬Ÿé ß øãëg» è÷¤è§ ÌìÜìó ôíë v÷æì Ôãû ¼ðä¯

II. ÌQ?ÛÞìíùë Ìà ¼¤òìæ ¥ è÷¤è§ë vóð&ô èôÅèåôdÜd• ÍèøõìèâÞ¼ ß õìèâÞ¼ ÍÈ èçæèå
èæíú ùèÒç (cuticle/epidermis/dermis)¯ èôÅèåôdÜd ÍèøõìèâÞí¼ë èûíÐ» vôì» èæ¥¼üç ë¼
Pìëì Ðk• ëáËìKô øìíçë âç ¾çëé vÔìÜô ûèð¥ô¤ôìÜ ûì ÍíRìít›èÜåæ (exokeleton)

ÍèøèôÅèåôÜd ÍíæíwìèôÅèåôÜd (epicuticle / endocuticle) æìâô óãèå t¬?íë çì èûÛk¯
«*Çâèå ûìÈíëë øìÁÜì t¬?ë ß çìíç Çìíô ôýìåìë âç èûèûÓ ÓëíËë vëìûûìèä/ èPçéúèåíç
¼âøük Çìíô ôÖìÜè¼úìâ vöîù¯ ÍèøõìèâÞ¼ &íôë vôì»t¬?ë/ õìèâÞí¼ ¼¤ûº Çíô &íôë
†Œèp¼âïð¯

 vÔìÜíôë ÌìûëíË Õìôì è÷¤è§ vóð âãÔÖç¥ ÑèE×ô vøÐéôÜìú ùèÒç öì óã«*ôìíëë
¼¤íôì÷æÐéÜ ûì vØ‹Rë (Flexor) vøÐéôÜì ß «*¼ìëËÐéÜ ûì Íôdíšæd¼ë ( extensor) vøÐé
ûÜì¯ «*íçÖô èøLßøíõ Íôíäì§ì ôíë «*¼ìëÐéÜ ß ¼¤íôì÷æÐéÜ vøÐé Çìíô Íû¤ Í¼û
vøÐé ÌæÖìæÖ Ì¤íÐ æìæìÛìíû èûæÖt¬? vÇíô vóðíô ¼è¹ú ëìíÔ¯ vøÐé¼âïíðë öÇìöÇ ¼¤öãèkë
äíæÖ ô·è+ôìûëËé vÇíô «*Üè@¬Hç øìç ûì ôìèÒë æÖìú Ì¤Ð¼âïð ‘öìíóë Ííøìèõèâ¼
apodemes, ûÜì ðú’ Íôír ¼ìâè†ŒôÛìíû Íôèå ÌìQ?¥ô¤ôìÜ ôìÒìíâì ¾çëé ôíë öìë æìâ
ÍíwìØYÖìùâìÜ ôìÒìíâì (endophragmal framework)¯ vøÐé¼âïíðë ÌìèÓôÖ Çìôìë vóðìÛÖQ?íë
vóð ùðUë ûì ûèõ vôèÛèå (body cavity) ôíúôèå ¼ëg æìÜéøÇ ß Ííóë ¼¤íöìäô tH¬GF
øèë¼íëë ÜÖìôhæìë (lacuna) âíÓÖ øèë¼éèâç¯ Í æìÜé ß ÜÖìôhæìIíÜì èóíú è÷¤è§ë “ëk” ‘öì
Ìì¼íÜ ÌæÖìæÖ ¼èaøó «*ìËéë âç ÍÔìíæß vóð ùðUíëë ë¼ ÌÇÞìÁ ûèõ ØYhÈõ ß ëíkë
¼¤èâÐ*Ë öìë ¼èÒô æìâ èðíâìèÜ@]• haemolymph) «*ûìèðç ðú/ çìÈ Ííóë èðíâìè¼èÜô
÷ÖìíæÜ ûìèðíâìè¼èÜô æìÜé ß ÜÖìôhæì ûÜì ðú (haemocoelic channel/lacuna) Íû¤ è÷¤è§ë
vóð ùðUë ûì ûèõ vôèÛèå èðíâìè¼èÜô ùðUë (haemocoelic cavity) âìr¯

Íûìíë Ììâëì vóðìÛÖQ?íë èûèûÓ çíQŸë ôâÞèÛè+ô Ìà-¼¤òìæ èæíú ÌìíÜì÷æì ôëíûì¥
 vøîè,%ô çQŸ (Digestive system) : vøîè,%ô æìÜé öì øìôðéæ• ¼ëÜíëÔìú «*Üè@¬Hç ‘âãÔè×°

ß øìúãë âíÓÖ’ Íû¤ vóíðë ¾óíÙÞÖë v÷íú û§ æú çì ß øèëøìô †Œèp Í óãÈ èæíú Í çQŸ
ùèÒç¯ vøîè,%ô æìÜéë «*Óìæ èçæÛìíùë Ìà- ¼¤òìæùç èûûëË Íëôâ¥

(a) øãë¥ vøîè,%ô æìÜé ûì vØìëíùå (foregut) : âãÔèûûë• †Œì¼æìÜé ûì Èí¼ìíØùì¼
(oesphagus ) ß øìôòÜé ûì šâìô (stomach) ÍÈ èçæèå Ì¤íÐ vØìëíùå èûÛìäÖ¯ âãÔèûûë
¼ãëg âãÔè×° (mouth operature) íÇíô öì ât¬?ôì¤íÐë ¼ìâíæë èóíô Ì¤ôéúíóíÐ v÷ìúìÜíäì§ìë
âìÄÔìíæ èòë¯ âãÔèûûë ÔãûÈ tH¬GF øèë¼íëë Íû¤ çì vÇíô ÏÓ[ÞâãíÔ «*Üè@¬Hç v×ìå èôQ?ã
æÜìôüèçë †Œì¼æìÜé öì øìôòÜéíç ÅˆŠãk¯ øìôòÜé èÐíëìûíáë vûÐéë Ûìù Ì¤Ð äãí§ Çìíô
Íû¤ óãèå Ì¼âìæ «*íôìíV èûÛk «*Çâèå Ììôìíë ûüðÁ ÇèÜë âç èôQ?ã èPçéúèå v×ìå ûíÜë
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âç «*Çâèåë vø×íæ æé÷h ôíë û¼ìíæì• «*Çâ «*íôìíVë æìâ ðüÁøìôòÜé ûì ôìèõÞúìô
øìôòÜé (cardiac stomach) èPçéúèåë æìâ øìÈíÜìèëô øìôòÜé (pyloric stomach) Íû¤
«*íôìV óãèå Ííô Ìøíëë ¼ìíÇ ÍôìèÓô ôøìèåôì ûì ÛìÜÛ (valve) Pìëì ¼¤öãk Çìíô¯

 ðüÁ-øìôòÜéë vÛçíëë vóúìÜ ôèÒæ ô·è+ôìú Õìôì Íû¤ çìíç èûíÐ» Ûýìä ß æìæì
Ììôìíëë øìç Çìíô¯ Ííóë ôìä øëtøë Ù»ìÙè» ôëì öìë ØíÜ ÔìóÖ°ûÖ Iýè§íú öìú Íû¤
èÒôâç ÷ìèÜç ðíú Óéíë Óéíë øìÈíÜìèëô øìôòÜéíç vÕìíô¯ †Œì¼æìÜéë ¼èðç ðüÁ
øìôòÜéë ¼¤íöìùòíÜ Çìíô Íôèå ÷¹ìôìë vøLå Íû¤ Íë vø×íæ Åøíëë èóíôë vóúìíÜ
Çìíô Íôèå ÐïÜÐé»Þìôìë vøLå ûì ÜìèAßíÜå vøLå (lanceolate plate) âìÄÔìíæ Çìíô èríôìËô·èçë
ðÖì¼íåå vøLå (hastate plate) öìë ÷ß§ì «*ìQ? Çìíô vø×íæë èóíô¯ ðÖì¼íåå vøLíåë «*èç
øìíÐ èût¬?üç Çìíô ¼ëg æìÜéë âç øÇ öìë æìâ øìxHÞéú vÔýì§Ü (lateral groove’ Íû¤ öìë
Åøíë Çìíô è÷ëgËé vøLå Íû¤ øìíÐ Çìíô øèë÷ìÜô ûì ùìÈèõ¤ èëä (guiding ridge)¯ èëä•
vÔýì§Ü ß è÷ëgËé vøLíåë Íëôâ èûæÖìí¼ë óëgË ðüÁ-øìôòÜéë ¼âìíæë «*ìQ? vÇíô ÔìóÖôËì
¼ãèæèóÞ,% øÇ vûíú øfìíç èòç øìÈíÜìèëô øìôòÜéë âãíÔë ¼ìâíæ ¼ðíäÈ ÷íÜ Ììí¼ ß
öÇì¼âíú Ñ Ì¤íÐ öìú¯ è÷ëgËé vøLíåë ôìä vðìÜ vôûÜâìr èâèð ÔìóÖôËìíôÈ vø×íæë èóíô
øìxHÞéú vÔýì§Ü vûíú vöíç vóßúì¯ óìæìóìë û§ ÔìóÖôËì Ííç Ììåíô öìú Íû¤ ûìëûìë
vøLåIíÜìë Ù»ìÙè»ë ÷ìíø èâèð ôËìú vÛíà öìú¯

øìÈíÜìèëô øìôòÜé ÌçÖQ? v×ìå ûíÜë Ììôìíëë «*íôìV¯ è÷¤è§ë «*Óìæ vøîè,%ô †Œèp
vðøìíåì øÖìæè¹úì¼ (hepatopancreas) öì öô·Á-ÌùMÖìÐú vÇíô óãíå æìÜé Ñ †Œèpë øèëøìô
ë¼ Í øìôòÜéíç èæ¥¼ëË ôíë¯ Íë óãøìíÐë vóúìÜ Ûýìä ðíú øëtøíëë èóíô èôè˜Á
«*Üè@¬Hç¯ ØíÜ øìÈíÜìèëô øìôòÜéë ÌÛÖQ?ë óãíåì Ì¼âìæ «*íôìíV Ì¼@øïËÞ Ûìíû èûÛk
Íôèå Ì¤ôéú «*íôìV ‘Ü@¬Hì è¼åìöãk’ Ìøëèå øüVéú «*íôìV öìë ¼ìíÇ öãk vøîè,%ô øëûçÞé
Ì¤Ð Íû¤ öìë øüVÛìíùë áh° ÇèÜôìíô øìÈíÜìèûô è¼ôìâ (pyloric caecum) ûíÜ¯

(b) âÓÖ vøîè,%ô æìÜé ûì èâõùìå (midgut) : Ìt¬Ÿ ûì Èæíå¼èåæ (intestine) æìâô ¼ëg
æíÜë Ììôìíëë óéÙÞçâ ÍÈ Ì¤Ðèå Åøíëë âì¤¼íøÐéë ÅøëÛìíùë âÓÖòÜ èóíú »V Åóëé
Ôwô øöÞÖQ? «*Üè@¬Hç¯ Íë vóúìíÜë ÍèøíÇèÜúìâ (epithelium) ûì vôì»t¬?ë ÅˆŠãk• vôìæëôâ
ô·è+ôìûëËéðéæ Íû¤ äìèëç ÔìóÖë¼ vÐì»íæë Åøíöìùé¯

(c) øfìÁ vøîè,%ô æìÜé ðìÈwùìå (hindgut) - ¼û vÇíô v×ìå Ì¤Ð «*Çíâ ûíÜë æÖìú
t]éç ß øíë ¼ëg æíÜë âç »V Åóë ÔwíôÈ ¼éèâç Íû¤ Íë vóúìíÜë ÍèøíÇèÜúìâ
ô·è+ôìûüç¯ t]éç Ì¤Ðèå vøÐéâú• òïÜ ûì øãëã• vóúìíÜë ß èûíÐ» æìâ âïrìÐú ô`ó ûì
Èæíå¼èåæìÜ ûìGH (intestinal bulb) ëCíø øèëè÷ç¯

öô·Á -Ì†‰ÖìÐú ûì vðøìíåìøÖìæè¹úì¼ (hepatopancreas) è÷¤è§ë Íôâìr vøîè,%ô †Œèp¯ ùìÆ
ôâÜìíÜûã ë¤íúë ÍÈ †Œèp óãÛìíùèûÛk Íû¤ öô·Á ß ÌùMÖìÐú æìâô †ŒèpPíúë ôìä ÍôìÈ
ôíë ûíÜ Íëôâ öã†Šæìíâ ÌèÛèðç¯ Íë ëí¼ë ÅÁí¼÷ô v«*ìèåæ vxHç¼ìë ÷èûÞäìçéú ¼ûëôâ
ÔìóÖût¬?ã øèëøìíô ¼áâ Íû¤ «*èç Ì¤Ð vÇíô Íôèå ôíë æÜ øìÈíÜìèëô øìôòÜéë æéí÷ë
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«*íôìíV ÅˆŠãk ðíú Í ë¼íô çìíç èæ¥¼üç ôíë¯ Í×ì§ì ëk vÇíô ûì§èç øãè,%ôë øóìÇÞ
ÌìðëË ôíë Í †Œèpë èô×ã vôì» çì ¼è˜ç ëìíÔ¯

 xH¼æçQŸ (Respiratory system) è÷¤è§ äÜ÷ë ûì Íôhúìèåô (aquatic) «*ìËé/ çìÈ äíÜ
°ûéÛ—ç ÌèRíäíæë ¼ìðìíöÖ Ííóë xH¼æè¹úì ¼@ø ‰̂ ðú¯ èæí@¬‰ìk Ìàì¤Ð èæíú xH¼æçQŸ
ùèÒç¯

(a) ûuÖìè)ôßí,%ùìÈå (branchiostegite) ¼i¤ÜùM øìÁÜì øóÞì ûì ÜìÈèæ¤ vââíûuæ (lining

membrane) : èÐíëìûíáë «*èç øìíÐ èût¬?üç ØãÜôì ÇèÜ ûì ûuÖìè)ôíúÜ v÷@¬Hìë öìíô vÕíô ëìíÔ
ôÖìëìíø¼ vÔìÜíôë øìxHÞíóÐéú ûuÖìè)ôßùìÈå æìâô Ì¤ÐèûíÐ» ¯ ØhÜôì ÇèÜ æéí÷ ß ¼ìâíæ
vø×íæ vÔìÜì Íû¤ ûÖìè)ôßí,%ùìèðå ¼¤èÐL,% øìÁÜì øóÞì Ñ èçæ èóô vÕíô ØhÜôì ÇèÜ ùÒæ
ôíë¯ øóÞìèå ëk ÷Üì÷íÜ ¼âüº Íû¤ Ñ äìèÜôìë ëk ¼ðíäÈ äíÜ ôìûÞæ-õìÈ-ÌRìÈõ
‘Ìàìëì@¬X ùÖì¼’ v×í§ äíÜ Çìôì ÌèRíäæ èâèÐíú èæíú ÌèRíäæ ¼âüº ðú¯

(b) v×ìå øìçìë âç vóÔíç ëk ÷Üì÷Ü ¼âüº èçæíäì§ì ÍèøíøìõìÈå (epipodite) öì
èçæíäì§ì âÖìèRèÜíøíõæ vùì§ìú v«*ìíåìíøìõìÈå æìâô Ì¤íÐ ¼¤èÐL,% Çìíô¯ ûuÖìè)ôßí,%
ùìÈíåë øìÁÜì øóÞìë âç Ííóë xH¼æ «*è¹úì¯

(c) ØãÜôì ûì èùÜd ûì ûuÖìè)ô (gill/ branchia. pl. branchiae) - èÐíëìûíáë «*èç øìíÐë
ØhÜôì ÇèÜíç ¼ìâíæ vÇíô vø×íæ ¼ìèëûºÛìíû ¼ìäìíæì Çìíô Ììåèå ØhÜôì Íû¤ ßÛìíë
Íôèå è÷¤è§ë óãíåì ØãÜôì ÇèÜíç vâìå Çìíô Ììåíäì§ì ÌÇìÞÁ v»ìÜèå ØhÜôì¯ Íôèå ØhÜôì
ÇèÜë Ììååìë âíÓÖ ¼ìçèå ØhÜôìíô ÇèÜ ÅˆŠãk ôíë Íô æäíëÈ vóÔì öìú• ÌìåèåíôÈ vóÔì
öìú æì¯ ôìëË• Ì,%â ØhÜôìèå v×ìå Íû¤ ØhÜôì Pìëì Õìôì Çìíô¯

 ØhÜôìë Ìûòìæ ÌÇÞìÁ vôìÇìú èôí¼ë ¼íà ¼¤èÐL,% ØhÜôìèå çìë èÛè+íç è÷¤è§ë
ØhÜôìíóë èçæÛìíù Ûìù ôëì öÇì¥

i) vøìíõìûuÖì)ô ûì Øhå èùÜ (podobranch/foot -gill) «*Çâ ØhÜôìèå èPçéú âÖìèRèÜíøíõë
ôRì ¼¤èÐL,%• çìÈ Íåì vøìíõìûuì)ô¯

ii) ÌìíÇuÞìûuÖì)ô ûì äíú`å èùÜ (arthrobranch/joint -gill) èPçéú ß Ì,%â ØhÜôì ç·çéú
âÖìèRèÜíøõ ß vóíðë ¼¤íöìäô øóÞìú ¼¤èÐL,%/ çìÈ Íëì ÌìíÇuÞìûuì)ô¯

iii) øLãíëìûuÖì)ô ûì ¼ìÈõ èùÜ ûì ßúìÜ èùÜ (pleurobranch/side-gill/wall -gill) ç·çéú
vÇíô ¼:â ÍÈ øýì÷èå û§ Ììôìíëë ØhÜôì øë øë ØhÜôì ÇèÜë vóúìíÜ ¼¤ûº
Çìíô• çìÈ Íëì øLãíëìûuÖìÂdô¯

 vö vôìæ ØhÜôì Ôìèæôåì ÌÓÞ÷\ìô·èçë Íû¤ «*Çâ vÇíô vÐ» øLãíëìûLÖì)ô øöÞÖQ? Íëì
Ììôìíë óéÙÞçë ðú¯ «*èç ØhÜôìú Íôèå Ü@¬Hìíå âÓÖûçÞé Ì¤Ð ûì âÓÖèÐëì ûì Ìá Ììí×¯
Ííç ¼¤èÐL,% Çìíô «*èç øìíÐë ¼ìèëûº ¼ìâìQ?èëô Ììôìíëë ëk ÷Üì÷íÜ ¼âüº ØhÜôì øìç
ûì èùÜ- vøLå¯ Íëôâ øìçìë âç Ì¤Ðöãk ØhÜôìíô ØìÈíÜìûuÖì)ô ûÜì ðú¯ ÜáËéú vö
ØhÜôìë «*èçøìíÐë øìçìë âç vøLå¼âïíðë óã «*ìíQ?ë vøLåIíÜì ¹âÐ¥ v×ìå ðú¯ xH¼æè¹úìë
äíæÖ ØhÜôì ÇèÜë øfìÁ «*ìQ? ß æéí÷ë èóô èóíú äíÜë «*ûìð ðíç Çìíô ûì ¼ìâíæë èóô
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èóíú ØhÜôì ÇèÜë vÛçë vÇíô vûèëíú öìú¯ èPçéú âÖìèRÜìë t›ÖìíØìùLìÇìÈå Ìæûëç
¼˜ìèëç vÇíô ØhÜôì ÇèÜë âíÓÖ äíÜë «*ûìð ûäìú ëìíÔ¯

 ëk ¼¤ûðæ çQŸ (Blood vascular system) - è÷¤è§íç Í çQŸ ÅˆŠãk ÌÇÞìÁ vÔìÜìíâÜì
ÓëíËë¯ Íë Ì¤Ð¼âïð - i) vøèëôìèõÞúìâ (pericardium), ii) ðüÁèøw ûì ðìåÞ (heart) , (iii)

Óâæé ûì ÌìåÞìëé¼âïð (arteries), Íû¤ iv) vóúìÜðéæ æìÜé ûì ¼ìÈæì¼ ûì ÜÖìôhæì (sinus/

lacuna) ß ëkûìðé vóúìÜðéæ æìÜé¯ vâëgó`wéíóë âç èÐëì ûì ôÖìèøÜìëé äìèÜôì (capillary

network) Ííóë Çìíô æì¯ óëôìëé èûÐó ûÖìÔÖì Íëôâ¥
(i) vøèëôìèõÞúìâ ß ðüÁèøw ¥ èríôìËìô·èç ðüÁèøw èÐíëìûíáë øfìóÛìíù äææìíàë

Åøíë Ìûèòç¯ âì¤¼Ü ÍÈ Ìíàë ÷ß§ì èóô vø×íæë ß Ðé»ÞíôìË ¼ìâíæë èóíô Çìíô
Íû¤ ¼ï̈  çQ?ãë âç vøÐé ëyãë ¼ìðìíöÖ èæèóÞ,% òìíæ Ììåíô Çìíô¯ ðüÁèøíwë vóúìíÜ
øìý÷íäì§ì è×° Ììí× öìíë «*ìQ?Pú ÍôâãÔé ôøìèåôìë âç¯ Ííóë Ìèšúì ûÜì ðú Íû¤ èûæÖì¼
Íëôâ Íôíäì§ì ðüÁèøíwë Åøíëë èóíô¯ Íôíäì§ì Ì¤ôéú èóíô Íû¤ ÌæÖ Íôíäì§ì
èø×íæë ÷ß§ì èóíôë óãíôìíË Íôèå ôíë Çìíô¯ ûìôé óãíäì§ì øìxHÞíóíÐ èòç Ìè,%úì•
Íôíäì§ì ¼ìâíæë èóíô Ìøëíäì§ì vø×íæë èóíô¯ ðüÁèøíwë ¼¤íôì÷æ «*¼ìëË vðçh vóíð
ëíkë ¼˜ìÜæ ûäìú Çìíô¯

ðüÁèøwíô èÙíë ëíúí× Íôèå ÇèÜë âç vøÐéIíE×ë âíÓÖ Çìôì Øýìôì äìúùì öìíô Ììâëì
vøèëôìèõÞúÖìÜ ¼ìÈæì¼ ûì øüVíóíÐë ¼ìÈæì¼ ûì vøèëôìèõÞúìâ (pericardial sinus/ dorsal sinus/

dorsal pericardium) ûì ðüóÓëì ôÜì ûèÜ¯
(ii) Óâæé ûì ÌìåÞìëé ¼âïð - ÌèRíäæ ¼âüº èû™º ëk vøèëôìèõÞúìâ vÇíô öìú ðüÁèøíw

Íû¤ ðüÁèøw ¼¤ôhè÷ç ðíú ëkíô ÷ìÜìæ ôíë çìë¼íà vöìù Ììí× Íâæ èô×ã âì¤¼Ü
vóúìÜöãk ¼ëg æíÜ öìíóë Ììâëì Óâæé ûì ÌìåÞìëé ûèÜ¯ è÷¤è§ë ÓâæéçQŸ ÍÛìíû ùèÒç¥

(a) èâèõúìâ ÌøÇÖìÜèâô ûì vôØìèÜô Óâæé (median ophthalmic/cephalic artery)

ðüÁèøíwë ¼ìâíæë vôîèËô «*ìQ? vÇíô vûèëíú ôÖìëìíø¼ vÔìÜíôë æé÷ èæíú èôQ?ã †Œì¼æìÜéë
Åøë èóíú «*Üè@¬Hç ðíú óãøìÐ vÇíô óãíåì Íædíåæìëé Óâæé (antennary artery) ûì ™þ§ Óâæé
¼ìâíæ âÓÖÛìíù vöÔìíæ vâíÐ v¼Ôìíæ çìíóë ¼íà öãk ðú¯

(b) Íæíåæìëé Óâæé (antennary artery) ûì ™ý§ Óâæé öì èâèõúìæ ÌøÇÖìÜèâô Óâæéë
óãøìÐ èóíú ðüÁèøíwë Ðé»ÞíóÐ vÇíô Íôèå ôíë vûë ðíú èÐíëìûíáë øüVÛìíùë øìxHÞíóÐ
èóíú ¼ìâíæ «*Üè@¬Hç Íû¤ Íôóâ «*ìQ?Ûìíù óãíåì ÓâæéÈ vÛçíëë èóíô vûýíô âÓÖÛìíù
èâèÜç ðú Íû¤ v¼Ôìíæ Íí¼ ¼¤öãk ðú âìÄûëìûë «*Üè@¬Hç èâèõúìâ ÌøÇÖìÜèâô Óâæéèå¯
«*èçèå Íæíåæìëé Óâæé vÇíô èçæèå ÐìÔì Óâæé øìxHÞíóíÐ èæùÞç ðú öÇì vøèëôìèõÞúìÜ Óâæé
(pericardial artery) öì vøèëôìèõÞúìíâ ëk ûðæ ôíë• øìôòÜéë Óâæé (gastric artery) öì
øìôòÜéíç ëk øìÒìú•Íû¤ âÖìèwûãÜìë ûì v÷ìúìÜ Óâæé (mandibular artery) öì v÷ìúìíÜë
âì¤í¼ ëk Ììíæ¯ Ìç¥øë Íæíåæìëé Óâæé Íôèå Ì¤ôéú ÐìÔì ûì vÛ`å³ìÜ ûuì˜ (ventral
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branch) M ß Íôèå øüVéú ÐìÔì ûì õ¼ÞìÜ ûuì˜ (dorsal branch) óãèå ÐìÔìú èûÛk ðú¯ Ì¤ôéú
ÐìÔì vÇíô èçæèå ÅøÐìÔì vûë ðú öÇì ÍæíåæãÜìë ÐìÔì ‘«*Çâ Íæíåæìíç vÐ» ðú’
ÍæíåæìÜ ÐìÔì ‘èPçéú Íæíåæìíç vÐ» ðú’ Íû¤ vëæìÜ ÐìÔì ‘öì vë÷æçíQŸ vÐ» ðú’
ÍæíåæìÜ ÐìÔì ‘èPçéú Íæíåæìíç vÐ» ðú’ Íû¤ vëæìÜ ÐìÔì ‘öì vë÷æçíQŸ vÐ» ðú’
øüVéú ÐìÔì vÛçíëë èóíô ûýìô væú Íû¤ Ìøë øìíxHÞë ÌæãëCø Óâæé ÐìÔìë ¼ìíÇ öãk ðíú
Íôèå ÌÓÞûü+ôìíë èòë Óâæé ùÒæ ôíë ‘æìâ ¼ìôhÞÜì¼ vôØìèÜôì¼• circulus cephalicus)

öì vÇíô «*èç ÌíÓÞ èæùÞç ðú Íôèå Ìáéú ÐìÔì ûì Ìøèåô Óâæé (optic artery; Ìèáíç öìë
vÐ») Íû¤ ë,%³ìÜ Óâæé (rostral artery; ôëìçìô·èçë «*Üè@¬Hç ë,%³ìâ æìâô Ì¤íÐ öýìë vÐ»’¯

(c) öô·Á ûì öô·ÁÌ†‰ÖìÐú Óâæé ûì vðøìèåô ûì vðøìíåìøÖìæè¹úìèåô Óâæé (hepatic/

hepatopanereatic ) Óâæé öì ¼¤ÔÖìú óãíåì• Íæíåæìëé Óâæéë èÒô vø×íæÈ ðüÁèøw vÇíô
èæùÞç Íû¤ ¼ëì¼èë öô·Á ÌùMÖìÐú †Œèpíç vÐ» ðú¯

(d) èâèõúìæ øè,%èëúìë Óâæé (median posterior artery) öì øfìóÛìíùë âÓÖâì Óâæé öì
ðüÁèøíwë ÷ß§ì øfìÁ «*ìíQ?ë èÒô âìÄÔìíæ vÇíô vûèëíú óãÛìíù èûÛk ðú- «*Çâ Ûìùèå
ðíE× ÌQŸ Åøèëèòç Óâæé ûì ¼ã«*ì Èæíå¼èåæìÜ Óâæé (supra interstinal artery) ûì õ¼ÞìÜ
ÍûíõìèâæìÜ Óâæé öì Ìít¬Ÿë øüVéú Ûìù èóíú âÜìÐú øöÞÖQ? «*Üè@¬Hç Íû¤ Ìøë Ûìùèå ,%ìæìÞÜ
Óâæé ûì è÷¤è§ vóíðë ¼ûÞìíøáì vâìåì Óâæé Íû¤ vûë ðíúÈ èæ@¬‰âãÔé ðíú Ì)ôéú vóíÐ
ûáéú t¬‰ìúã†Œèpë âìíÄë è×° èóíú Ììíëì æéí÷ èùíú óãÛìíù Ûìù ðú¯ óãÛìíùÈ Ü@¬HìÜè@¬H èûæÖt¬?
Íû¤ ¼ìâíæë èóíô «*Üè@¬Hç Ûìùèåë æìâ vÛ`å³ìÜ vÇìëìè¼ô Óâæé (bentral thoracic artery)

ûì Ì¤ôûáéú Óâæé vø×íæë èóíô «*Üè@¬Hç Ûìùèåë æìâ vÛ`å³ìÜ ÍûíõìèâæìÜ Óâæé (ventral

abdominal artery) ûì Ì¤ô Åóëéú Óâæé¯
(iv) ¼ìÈæì¼ ûì ÜÖìôhæì ß vóúìÜðéæ ëkûìðé æìÜé_ vóíðë èûèÛ ‰̂ Ì¤Ð vÇíô ëk

¼¤ù·ðéç ðú ¼ìÈæì¼ ûì ÜÖìôhæì æìâô v×ìå û§ æìÜéë âç vóð ùðUíë¯ v¼ ¼û vÇíô ëk
Ììí¼ Ì¤ôéú vóíÐ èòë Íôíäì§ì Ü@¬Hì ¼ìÈæìí¼ öì vÇíô ëk «*Çíâ ÍØìíë`å ûuÖìè)ôíúÜ
æìÜé ûì ÷ÖìíæÜ (Afferent branchial channel) âìëØÁ ØhÜôì ¼âïíð «*íûÐ ôíë Íû¤ í¼Ôìíæ
ÌèRíäæ ¼âüº èôQ?ã ôìûÞæõìÈ ÌRìÈõ âãk ðíú ÈØìíë`å ûuÖìè)ôíúÜ æìÜé ûì ÷ÖìíæÜ
(efferent branchial channel) âìëØÁ vøèëôìèõÞúìíâ ÷íÜ Ììí¼ vöÔìæ vÇíô ëk Ììûìë
ðüÁèøw ß Óâæé âìëØÁ vóíð öìú¯

t¬‰ìúãçQŸ ûì æìÛÞçQŸ (Nervous System) - è÷¤è§íç t¬‰ìúãçQŸ öíÇ,% Å ‰̂ç èçæèå Ì¤Ð èæíú
è÷¤è§ë t¬‰ìúãçQŸ ùèÒç öÇì vô\éú ûì v¼`å³ìÜ æìÛÞçQŸ• vóíðë óãÈ øìxHÞò vøèëíØëìÜ
(peripheral) ûì øìxHéÞú æìÛÞçQŸ Íû¤ è¼âøÖìíÇèåô ûì tH¬ú¤è¹ú æìÛÞçQŸ (Sympathetie /

autonomous )¯ Ííóë èû»íú óëôìëé çÇÖìèó ÍÛìíû ûÜì öìú¥
(a) vô\éú æìÛÞçíQŸ Çìíô âèt¬?,¬› ûì †Œì¼æìÜéë Åøèëèòç æìÛÞ†Œèp (brain/supra-

oesophageal ganglia) öì Çìíô ë,%³ìíâë vùì§ìú• ûíáë Ì)ôéú ¼è@‡èÜç æìÛÞ†Œèp ûì
èõ@¬Hìô·èçë û§ Ììôìíëë Íôèå t¬‰ìúã èøw (thoracic ganglionie mass) Íû¤ Íùìíëìíäì§ì
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t¬‰ìúã†Œèpë ¼â Ĥíú ùèÒç• âèt¬?,¬› ß ¼è@‡èÜç æìÛÞ†Œèpíô ¼¤öãk ôíë Çìôì Íôíäì§ì t¬‰ìúãëyã
öìíóë æìâ ¼ìôÞìâ Èí¼ìíØèäúìÜ ôèâè¼Åë (cricumoesophageal commissure) Íû¤ vóíðë
Ì)ôéú t¬‰ìúãëyã ûì vÛ`å³ìÜ æìÛÞôõÞ̄  vÇìëìè¼ô ùÖì¤èÜúíæë øfìÁ«*ìQ? vÇíô Åóíëë »V
Ôwô øöÞÖ: vøîè,%ôæìÜéë æé÷ èóíú «*Üè@¬Hç Çìíô Ì)ôéú t¬‰ìúãëyãèå¯ Åóíëë «*èç Ôwíô
Í ëyãë âÓÖòíÜ Íôèå t¬‰ìúã†Œèp Çìíô öìíóë æìâ Åóíëë t¬‰ìúã†Œèp (abdominal nerve

ganglia; sig, ganglion)¯
èûèÛ ‰̂ t¬‰ìúã†Œèp vÇíô èæùÞç t¬‰ìúãë èû»íú ÅíGXÔíöìùÖ vðìÜ âèt¬?,¬› vÇíô èæùÞç ÷ìëíäì§ì

t¬‰ìúã öìë «*Çâ väì§ì öìú «*Çâ Íæíåæìíç ‘çìÈ Í t¬‰ìúãë æìâ ÍæíåæãÜìëé t¬‰ìúã/
antennulary nerves) èdPçéú väì§ì øãJìèáPíú ‘çìÈ æìâ Ìáéú t¬‰ìúã• optic nerves’ çüçéú
väì§ì ÌèáPíúë vûýìåì ûì ,%íôë (stalks) âì¤¼íøÐéë ‘çìÈ æìâ ÌøÇÖìÜèâô t¬‰ìúã• ophthal-

mic nerves) Íû¤ ÷çhÇÞ väì§ì èPçéú Íæíåæìíç ‘çìÈ æìâ Íæíåëìëé t¬‰ìúã/ antennary

nerves’
(b) ¼ìôÞìâ Èí¼ìíØèäúìÜ ôèâè¼Åë Píúë âíÓÖ Ííóë ¼¤öãk ôíë Ìì§ìÌìè§Ûìíû èût¬?üç

v×ìå Íôèå t¬ ‰ ìú ã öìë æìâ å ³ Ö ìAÛì¼ Þ Ü ãø ûì ôèâè¼Åë (transversea loop/

commissure)¯Èí¼ìíØèäúìÜ ôèâè¼Åë vÇíô ÅÛú øìíÐ Íôèå t¬‰ìúã v÷ìúìíÜ öìú¯
(c) vÇìëìè¼ô t¬‰ìúã èøw ‘ûì ùÖì¤èÜúèæô âì¼ Íùìíëì väì§ì t¬‰ìúã èâÐ*íË ùèÒç Íôèå

ÅíGXÔíöìùÖ Ì¤Ð¯ Íë vø×íæë èóíô âìÄÔìíæ v×ìå Íôèå è×° Çìíô öì èóíú ,%ìæìÞÜ Óâæé
Åøë èóíô vÇíô Ì)ôéú èóíô «*Üè@¬Hç ðú¯ Íë t¬‰ìúãèøwèåë ÅÛú øìÐ vÇíô øë øë
Íùìíëìèå t¬‰ìúã èæùÞç ðíú ÍÛìíû èût¬?üç ðú öÇì «*Çâèå v÷ìúìíÜ èPçéú ßç·çéú âÖìèRÜìPíú
çìëøíëë èçæèå èçæ âÖìèRèÜíøíõ Íû¤ ¼ûÞíÐ» øýì÷èå t¬‰ìúã øýì÷èå ßúìèô¤ vÜíù¯

(d) Ì)ôéú t¬‰ìúãëyãíç Çìíô Íôèå ôíë t¬‰ìúã†Œèp «*èçèå Åóë Ôwíô¯ «*èçèå †Œèp vÇíô
óãøìíÐ èæùÞç ðú óã vÇíô èçæíäì§ì ÐìÔì-t¬‰ìúã öì ¼¤èÐL,% Ôwíôë Ìà «*çÖíà èût¬?üç¯ vÐ»
t¬‰ìúã†Œèp vÇíô ûì§èç ÐìÔì t¬‰ìúã våÜ¼íæë âì¤¼íøÐéíç èût¬?üç ðú¯

(2) vøèëíØëìÜ æìÛÞçQŸ ûì «*ìQ?ò t¬‰ìúãçQŸèå vô\éú t¬‰ìúãçíQŸë èûèÛ ‰̂ †Œèp vÇíô èæùÞç
ÐìÔì-t¬‰ìúã öìëì èûèÛ ‰̂ Ìà«*çÖíà èût¬?üç ðú çìíóë èæíú ùèÒç Íû¤ Ííóë èûûëË Ììâëì
ÅøíëÈ «*¼àç øí§è×¯ Ííóë âìÓÖíâ vô\éú t¬‰ìúãçQŸ vóíðë èûèÛ ‰̂ Ìà«*çÖíàë ¼ìíÇ
t¬‰ìúèûô ¼¤íöìù ëáË ôíë¯ çíû Ííóë è¹úìÐéÜçì vô\éú t¬‰ìúãçíQŸë ÌÓéæ Íû¤ ÌèÓôì¤ÐÈ
¼¤íûóæ æìÛÞ (sensory) ß v÷,%éú æìÛÞ (motor) Píúë ¼â Ĥíú ùèÒç ðßúìú èâÐ*æìÛÞ ‘óü,%ìQ?¥
è÷¤è§ë Ìáéú æìÛÞ ¼¤íûó æìÛÞ• vøÐéæìÛÞ v÷,%éú æìÛÞ• ÌæÖìæÖ ¼û èâÐ*æìÛÞ’¯

(3) tHú¤è¹ú æìÛÞçQŸ ôíúôèå v×ìå v×ìå t¬‰ìúã†Œèp ß çìíóë ¼íà öãk t¬‰ìúã Pìëì ¼éèâç
‘âèt¬?í,¬›ë vø×æ èóô vÇíô èæùÞç Íôèå t¬‰ìúã ðüÁøìôòÜé øöÞQ? «*¼ìèëç Íû¤ çìë ¼íà öãk
èÛ¼ìíëÜ †Œèp väì§ì (visceral) öìë ¼ìâíæë †Œpèåë ¼íà öãk Íôíäì§ì ôèâè¼ÅëìÜ
(commissural) †Œèp ÍëìÈ tH¬úè¹ú æìÛÞçíQŸë âãÔÖ Ì¤Ð’¯
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Úìíæè\ú ûì ¼ãíûóé Ìà¼âïð (sense Organs) - Úìíæè\ú Íâæ Ìà öì øèëíûíÐë
Å!éøæì Ðj• ùa tøÐÞ «*Ûüèç ëCíø †ŒðË ôíë æìÛÞçíQŸë âìÓÖíâ «*ìËéíô Å!éèøç ôíë ß
¼è¹ú ôíë¯ è÷¤è§ë ÷ìë Óëíæë Úìíæè\ú Çìíô öìíóë ¼@¬Hía èæí@¬‰ìk çÇÖèó ûãÄíç ðíûß
âíæ ëìÔíç ðíû¯

(1) øãJìèá ûì ô@øìÅw ÌìÈ (Compound eye) - èÐíëìûâÞ ûì ôÖìëìíøí¼ë Ðé»Þ«*ìíQ?
ë,%³ìíâë óã øìíÐë Ôýìíä ‘ÌëèûåìÜ æ÷• orbital notch, æìâô Ôýìä’ óãÔwíôë óãèå vûýìåì ûì
ûüíQ?ë (stalk) Åøë Íôèå ôíë øãJìèá Çìíô vûýìåì óãèå Ôýìíäë âíÓÖ vëíÔÈ vÙìëìíæì öìú/
ØíÜ è÷¤è§ ÷ìëøìíÐë èût¬?üççë òìæ vóÔíç øìú¯ Íôèå øãJìèá ÌÓÞ- ûçhÞÜìôìë Íû¤ æìâ
vÇíôÈ vûìÄì öìú vö ûT “Ìèá”ë ¼â Ĥíú Í ùèÒç ‘ÍÔììíæ “Ìèáá ûÜíç èÛ¼ãúìÜ ÈÅèæå
ÌÇÞìÁ “Íôô Ûìíû vóÔíç ¼áâ” vûìÄìú öìë ûÖûðìöÞÖ æìâ ßâìèåèõúìâ• ommatidium, pl.

ommatidia) ôíúô ðìäìë ßâìèåèõúì è÷¤è§ë Íôèå øãJìèáíç Çìíô¯ øãJìèáë øüVt¬?ë ûT
ûùÞíárìôìë óìíù ¼ãè÷èÿç öìë «*èçèå Ìì¼íÜ Íô Íôèå øãJìèáíç ¼ûí÷íú ûìÈíëë tH¬E×
ôèËÞúìë (comea) Ì¤Ðâìr Íû¤ Ííóë ¼¤ÔÖì vÇíô ¼ðíäÈ ûÜì öìú øãJìèáíç ôç
ßâìèåèõúì Ììí×¯ ôèËÞúìë ÍÈ Ì¤Ð ûì ØÖìí¼å (facets) ¼âïð vöâæ ùìíú ùìíú Üìùìíæì vçâèæ
Íôèå øãJìèáë ßúìèåèõúìIíÜìß øìÐìøìèÐ Ùæ¼¤ûº¯ Íôèå ßâìèåèõúìíâë ¼û Ì¤ÐIíÜì
Åøë vÇíô æé÷ Íôèå ÌáíëÔì vô\ ôíë ¼ìäìíæì öÇì¥

(a) ôèËÞúì (cornea)- ¼ûí÷íú ûìÈíëë ûùÞíárìôìë tH¬E× ôüè+ôìt¬?ë öì vÜíAë ôìä ôíë¯
Ììôìíë ûìÈôæíÛR (biconvex) ÌÇÞìÁ èõ@¬Hìô·èçë¯

(b) ôèËÞúìíäæ vôì» (corneagen cell) - «*èç ôèËÞúì ûëìûë ß çìë èÒô æéí÷ óãèå ÙèæV
ÍèøõìâÞìÜ vôì» (epidermal cells) ëCøìQ?èëç ðíú ôèËÞúìíäæ vôì» ùèÒç¯ Ííóë èæ¥¼üç ë¼
ôèËÞúìë ¼üè,% ôíë¯

(c) vôìæ vôì» ûì èÛíå³Üé (cone cells/ vitrelle) - ÷ìëèå Ü@¬Hì Ùæ¼¤ûº vôì» ûì ôèËÞúìíäæ
vôì»Píúë èÒô æéí÷ Çìíô çìíóë èæíú vôìæd vôìí»ë ¼âìðìë¯

(d) è¹šÖìÜÜìÈæ vôìæd (crystalline cone) - ÷ìëíå vôìæd vôìí»ë íô\òíÜ ßíóë èæ¥¼üç
ë¼ èóíú ¾çëé t]èåô ¼óüÐ Ü@¬Hì ÌÇ÷ vâìåì è¹šÖìÜìÈæ vôìæd Çìíô öì èPçéú vÜíAë ôìä
ôíë¯

(e) «*ìÇèâô ÌìÈèë¼ ÌìûëËé ûì «*ìÈâìëé ÌìÈèë¼ ÐéÇ ûì èøùíâ`å ÐéÇd (primary iris/

pigment sheath) - íÙìë ô·ÃûíËÞë ëJô ôËìöãk ûT v¹ìâìíåìíØìë vôì»Pìëì ùèÒç ÍÈ
øìÁÜì ÌìûëËé øóÞì èûíÐ» Ìûòìú ÷ìëíå vôìæd vôì»íô øãíëìøãèë vÕíô èóíç øìíë¯
øèëíûíÐ ÌìíÜìë çéûuçìíðçh ‘ÌÇÞìÁ èóíæë vûÜìú’ v¹ìâìíåìíØìë vôì» t]éç ðíú èøùíâ`å
ÐéÇèå «*¼ìèëç ôíë vóú¯ ÌìíÜìë ÌÛìíû ‘ÌÇÞìÁ ëìír’ ÐéÇèå ¼¤ôhè÷ç ðíú öìú¯ ÌìíÜìô
ëèxŠíô v¹ìâìíåìíØìë vôì» Ðïí» væú• íôìæÛìíûÈ Ììë «*èçØèÜç ðíç vóú æì Íû¤ «*èçèû@¬H
ùÒíæë ûÖìøìíë èøùíâ`å ÐéíÇë Û—èâôì Çìíô¯
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(f) vëèåæãÜìÜ vôì» (retinula cells) - vôìæ vôìí»ë èÒô æéí÷ ûü+ìôìíë ¼ìçèå
óéÙÞìôìíëë vëèåæãÜìë vôì» ¼¤ûº Çìíô¯ Ííóë èæÅèôYúì¼ vôìæd vôì» ¼¤ÜùM «*ìíQ? èòç¯

(g) ëÖìûdíõìâ (Rhabdome) - âìôhë âç vóÔíç ¼ëg ß Ü@¬Hì ÍÈ t]èåô ¼óüÐ Ì¤Ðèå
¼ìçèå vëèåæãÜìÜ vôìí»ë vô\òíÜ èòç¯ Ñ vôì»¼âïíðë èæ¥¼üç ëí¼ ëÖìûíõìâ ùèÒç¯
¼ìçèå ôìèÒë âç Ì¤íÐë ¼âìðìíë ‘öìë «*èçèå Íôèå íëèåæãÜìÜ vôìí»ë ëí¼ ùèÒç Íû¤æìâ
ëÖìûíõìèâúìë’ ëÖìûíõìâ ùèÒç Íû¤ Íôåh ÷ìíø ÍIèÜë øüÇôéôëË Ùíå¯ Ííóë Ìøèåô ëõ
(optic rod) ßû ûÜì ðú¯

(h) vëèåæìÜ ûì v¼íôwìëé ÌìÈèë¼Ýèøùíâ`å ÐéÇd (retinal/secondary iris/pigment

sheath) «*ìÇèâô èøùíâ`åÐéíÇë âç ÍÈ ÐéÇèåß v¹ìâìíåìíØìë vôìí» ùèÒç Íôèå øìÁÜì
øóÞì öì Ñ èøùíâ`å ÐéíÇë âç Ìûòì èûíÐí» vëèåæãÜìë vôì»¼âïð øãíëìøãèë vÕíô vóú ûì
¼¤ôhè÷ç ðíú ÅˆŠãk ôíë vóú¯

øãJìèáë «*èçèû@¬H ùÒíæë Íôô öìíô ßâìèåèõúìâ ûÜì ðú çìë ùÒæÊÐÜé Ììâëì Åøíëë
¼è÷r ûËÞæì vÇíô ¼ðíäÈ ûãÄíç øìèë¯ Íôèå ¼ìÓìëË ¼ëÜ Ìèáë (simple eye) çhÜæìú Íë
ùÒæ vö äèåÜçë çìß Ììøæìëì Ìæìúìí¼ ûãÄíç øìëíûæ¯ vÛçëèóíô ßâìèåèõúìâ çìëùÒæùç
¾ûè÷írÖë ¼âüº ôìëË ôâÞ«*è¹úì èÛ ‰̂çë¯ çìíô øèë¼éèâç ëìÔí× çìë ÌQ?t¬?â vû¼íâ`å øóÞì
(basement membrane) öì vÛó ôíë Ìøèåô t¬‰ìúãë ÐìÔì «*èçèå vëèåæãÜìÜ vôìí» vÕìíô¯
ôìíäë Óëæ èû÷ìë ôíë óãèå âãÔÖ Ì¤íÐ Íôèå ßâìèåèõúìâíô Ûìù ôëì öìú öÇì -i)

õìÈÌøèå³ôÖìÜ Ì¤Ð (dioptrical region) öì ôèËÞúì• ôèËÞúìíäæ vôì»• vôìæ vôì»• è¹šÖìÜÜìÈæ
vôìæd ß«*ìÇèâô ÌìÈèë¼ ÐéÇd èæíú ùèÒç Íû¤ öìë ôìä Í ¼íûë ¼ìðìíöÖ v÷ìíÔ vÕìôì
ÌìíÜìô ëèxŠíóë öÇìöÇ èûæÖì¼ ÌÇìÞÁ vØìôì¼ (focus) Ùåìíæì¯ Í Ì¤Ðèåíô çìÈ ßâìíåèõúìíâë
vôìôìè¼¤ Ì¤Ð (Focussing forming zone) ß ûÜì ðú¯ ii) èëí¼{ë Ì¤Ð ûì «*èçèû@¬H ÌÇìÞÁ
Èíâä ùÒæôìëé Ì¤Ð (receptor zone/image forming zone) öì vëèåæãÜìë vôì»• ëÖìûíõìâ
v¼íôwìëé ÌìÈèë¼ ÐéÇ ß vû¼íâ`å vââíûuæ èæíú ùèÒç¯ «*¼àç¥ ÅíGXÔ ôëì ÷íÜ vö
ÅøíëìkÛìíû èòç Ìà ¼¤òìíæë óëgË è÷¤è§ë øãJìèáíäì§ì vö «*èçèû@¬H ùÒíæ ¼âÇÞ çìíô
vâìíäÈô «*èçèû@¬H (mosaic image) ûÜì ðú ôìëË «*èçèû@¬Hèå ÌìíÜìèôç ßû ÌìíÜìèôç æú
‘ûì ôâ ÌìíÜìèôç’ Íâæ ¼ìóüÐÖâïÜô Ì¤Ð ¼âïð Pìëì ùèÒç ðú¯ «*Çâèå ðú èóíæë vûÜì ûì
øèëíûíÐ ÅyUÜ ÌìíÜìô ÇìôíÜ Íû¤ Íëôâ ÌìíÜìèôç ß ÌìíÜìèôç æú Ì¤íÐë ¼¤èâÐ*íË
¾çèë «*èçèû@¬H ðíE× vâìíäÈô ÍíøìèäÐìæ «*èçèû@¬H (mosaic apposition image) ôìëË ßëôâ
ÌíÜìèôç øèëíûíÐ óãíåì èøùíâ`å ÐéÇÈ ¼@øïËÞ «*Üè@¬Hç ðíú ßâìèåèõúìíóë Íôèå vÇíô
Ìøëíô èûèE× ‰̂ ôíë vóú Íû¤ vö¼û ÌìíÜìôëèxŠ çìíç v¼ìäìÛìíû íÕìíô çìëìÈ «*èçèû@¬Hç
ðú èôQ?ã ûýìôìÛìíû vÕìôì ÌìíÜìôëèxŠ öìú v¹ìíâìíåìíØìë Pìëì vÐìè»ç ðíú öìë ØíÜ
âìÄÔìíæ Íôåh Ì¤Ð ÌìíÜìèôç èôQ?ã óãøìíÐ ÌìíÜìèôç æú Íâæ Ì¤Ð èæíú ¾çèë ðú
«*èçèû@¬H vöæ ””¼ìóì ôìíÜì”” ûì ““ÌìíÜì Ìaôìë”” øìÐìøìèÐ ûì ÍíøìèäÐìíæ Çìíô¯
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 Ìøëøíá ÌæãyUÜ øèëíûíÐ ûì ëìír èøùíâ`å ÐéÇIíÜì ÌìíÜìôìÛìíû öìú Ièåíú Íû¤
ßâìèåèõúìíóë âíÓÖ ÌìíÜìôëèxŠ ™í» ”æ,%” ôíë vóûìë âç vôìíæì Ì¤ÐÇìíô æì¯ çìÈ v÷ìíÔ
v¼ìäìÛìíû ûì ûýìôìÛìíû vöÛìíûÈ ÌìíÜìôëèxŠ Ìì¼ãô• ¼ûÈ «*èçØèÜç ðíú èëí¼{ë Ì¤íÐ
öìú ß vûÐé ÅyUÜ ß ôâ ÅyUÜ Ì¤Ð øìÐìøìèÐ èæíú vâìíäÈô ¼ãøìëøèäÐæ «*èçèû@¬H
(mosasic superposition image) ùÒæ ôíë¯

(2) ,%Öìíåìè¼,% (Statocyst) ûì èòèçè\ú- «*Çâ Íæíåæìë vùì§ìú è«*ôRì Ôwíôë (precoxa)

vÛçë Í èòèçè\úèå v×ìå ûíÜë Ììôìíë ¼¤èÐL,% Çìíô Íë ¼ìðìíöÖ è÷¤è§ äíÜë âíÓÖ vóíðë
Ûìë¼ìâÖ ëáì ôíë çìÈ Ííóë ûÖìÜìèA¤ ÌùÞìæ (balancing organ) ß ûÜì ðú¯ «*íçÖô
,%Öìíåìè¼š ô·è+ôìûëËéë Íôèå vùìÜìôìë ÇèÜ Íû¤ çìë âíÓÖ èõ@¬Hìô·èçë ¼ìèëíç ¼èyç
Çìíô èûíÐ» ÓëíËë è¼åì (seta) öìíóë ûÜì ðú ,%Öìíåìè¼èšô è¼åì (statoeystic seta) Íû¤ öìë
«*èçèåë Ììí× ¼ëgíç t]éç ôìèÒë âç vùì§ìë Ì¤Ð öìíç û¼ìíæì ¼ëg ôìèÒë âç óãøìíÐ
vëìâöãk Ìøë Íôèå Ì¤Ð¯ ÍÈ è¼åìIíÜì t¬‰ìúãöãk Íû¤ ¼ãíûóé• çìíóë vô\òíÜ ,%ìíåìèÜíÇë
statolith) âç ûìèÜôËìë óÐì Çìíô öì šÖìíåìè¼èšô è¼åìë âìÇìú ÷ìø èóíú ÌæãïÛ—èçë
çìëçâÖ Ùåìú è÷¤è§ë äíÜ èóô ûì Ìûèòèç ûóÜìíæìë ¼íà ¼íà¯

(3) tøÐÞ¼ãíûóé è¼åì ûì åÖì=ìÈÜ è¼åì (tactile seta) Íæíåæì¼âïíðë ØYÖìíäÜì ûì èØÜìë
æìâô ÷ìûãíôë âç Ì¤ÐIèÜ Íû¤ èøLßøõ¼âïíðë øìçë âç Ì¤ÐIèÜë «*ìQ?íóíÐ Í¼û è¼åì
×§ìíæì Çìíô¯ Ííóë «*èçèåë Çìíô ôìèÒë âç óãíåì Ì¤Ð öìë vùì§ìëèå Çìíô t¬‰ìúãöãk Íû¤
Ìøëèåë óãøìíÐ v×ìå èôQ?ã Íôåh ÷ß§ì Óëíæë vëìâ ¼ìèëûº Ûìíû Çìíô¯ Íëì øèëíûÐ
äíÜë vt¬Œìç ûì vôìæ Óëíæë æ§ì÷§ìë tøÐÞ ûãÄíç øìíë¯

(4) ÙuìË¼ãíûóé è¼åì ûì ÌÜíØ=èë è¼åì (olfactory seta)- «*Çâ Íæíåæì väì§ìë èçæèå
èØÜìíëë âÓÖûçé v×ìå èØÜìëèåíç Ùuìæ¼ãíûóé è¼åì Çìíô¯ Íëôâ è¼åìë ß ÌæÖ è¼åìë âç
óãèå Ì¤Ð èôQ?ã øìÇÞôÖ Íëôâ Ííóë Ì¤Ðóãíåì èûíÐ»ç Åøíëë Ì¤Ðèå vûÐ ÷ß§ì ß
vëìâðéæ¯

 vë÷æçQŸ (Excretory System) - øïËÞìà è÷¤è§ë íë÷æìà èæí@¬‰ìk Ìàì¤Ð èæíú ùèÒç ¥
(a) Íôíäì§ì Íæíåæìëé †Œèp öìë Ìøë æìâ †Œéæd †Œèp (antennary / green gland), (b)

Íôíäì§ì øìxHéÞú æìÜé ûì vÜåìíëÜ õì= (lateral duct) Íû¤ (c) Íôèå vë÷æ ÇèÜ ûì vëæìÜ
¼Öìô (renal sac) ¯¯ Í×ì§ì &íôë vôì»¼âïð æìÈíå³ìíäæÙèåç ût¬?ã ëk vÇíô çhíÜ èæíú
vÔìÜíôë æéí÷ äâì ôíë/ çìÈ &ô ß Ìì¤èÐôÛìíû è÷¤è§ë vë÷æìíàë ôìä ôíë¯
Íæíåæìëé †Œèp- èPçéú Íæíåæìë vùì§ìú ûìóìâé ë¤íúë Í †Œèp Íôèå ôíë Çìíô ‘ÈÅíëìøéú
«*äìèçë è÷¤è§íç Í †Œèpë ¼ûãä• †Œèp ûíÜß ÅíGXÔ ôëì ðú¯’ èçæèå âãÔÖ Ì¤Ð èæíú Í
†Œèp ùèÒç (a) «*ìèQ?ô ÇèÜ ûì Íw ¼Öìô (end sac), b) Íôèå øìôìíæì æìÜé ¼âïíðë Ì¤Ð öìë
æìâ vÜèûèëò (labyrinth) Íû¤ c) Íôèå v×ìå ÇèÜôì ûì âãrìÐú (bladder)¯ Í èçæèå Ì¤Ð
ÌçÖQ? ÙèæVÛìíû øìÐìøìèÐ vÇíô Íæíåæìëé †Œèpë ùÒæ ôíëí×¯ «*ìèQ?ô ÇèÜ ûì Íw ¼Öìô
Ììôìíë áh° Ìíæôåì èÐíâë óìæìë Ìøë Ì¤íÐë ¼ìíÇ öãk¯ Íw ¼Öìíôë vóúìíÜ Íôèå
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ûìÈíëë ß Íôèå vÛçíëë t¬?ë Ììí×¯ ûìÈíëë t¬?ë Ìíæô ëkûìðé v×ìå ÜÖìôhæìú ÛèçÞ Íû¤
¼¤íöìäô ôÜì Pìëì ùèÒç• vÛçíëë t¬?íë Çìíô û§ û§ vë÷ô vôì» öìíóë èæÅèôYúì¼èå û§
Ììôìíëë èôQ?ã v«*ìíåìøLìäâ ¼ï̈  óìæìë¯ vÜèûèëp Íw ¼Öìíôë ÷ìÈíç û§ Ì¤Ð Íû¤ Ííô
†Œèp äìÜô ûì ùLÖìwhÜìë vøLRì¼ ß (glandular plexus) ûÜì ðú¯ Ì¼¤ÔÖ ¼ï̈  Íû¤ øýÖì÷ìíæì
ß ÐìÔìè Ĥç vë÷ææìÜé Pìëì Íèå ùèÒç¯ âï°ìÐú ûì ÇèÜôì (bladder) Íôèå øìÁÜì «*ì÷éíëë áh°
ß ¼¤èá:• ÜÖìèûèëò ¼¤èÐL,% æìÜéëCíø Íæíåæìëé †Œèpë vÛçë èóíôë Ì¤ÐëCíø Çìíô• Íû¤
«*ìQ?íóíÐ ¼ëg æíÜë Ììôìíë ‘öìë æìâ vë÷ææìÜéÝ ùèûæéÝ ÈÅíëåìë(ureter’ Íôèå v×ìå è×°
Pìëì ûìèðíë ÅˆŠãk ðú Í è×í°ë æìâ âãrè×° Ý vë÷æè×° ‘ÍRè¹åìëé vøìëÝ vëæìÜ vøìë
(excretory pore/renal pore) öì èPçéú Íæíåæìë ôR Ôwíôë vÛçë èóíô Çìíô¯

øìxHéú æìÜé ß vëæìÜ ¼Öìôd _ «*èçèå Íæíåæìëé †Œèpë ûLìõìë vÇíô ¼ãëg Íôèå æìÜé
ÌQ?âãÞÔé ðíú vø×íæ «*Üè@¬Hç ðú¯ óãøìíÐë Íëôâ óãíåì æìÜé Ìì§ìÌìè§Ûìíû èòç Íôèå v×ìå
æíÜë Pìëì öãk öìë æìâ å³ÖìAÛì¼Þd õì= (transverse duct) øìxHéÞú æìÜéPú óãøìÐ èóíú Ììíëôåh
vø×íæ «*Üè@¬Hç ðíú èÐíëìûíáë øüVÛìíù ß âÓÖíóíÐ èòç û§ Ììôìíëë ß øìÁÜì vóúìíÜë
Íôèå ÇèÜë ¼íà öhk/ Í ÇèÜèåÈ ûü} ÇèÜ ûì vëæìÜ ¼Öìô (renal sac) öìíç çëÜ
vë÷æøóìÇÞ ¼ìâèúôÛìíû ¼è˜ç Çìíô¯

äææçQŸ (Reproductive System) : è÷¤è§ ÍôèÜà «*ìËé/ øãëg» ß t¬Ÿé è÷¤è§ë âíÓÖ
Ðìëéèëô øìÇÞôÖ èæëCøË ôëì öìú¯ øãëg» ¼âûút› t¬Ÿé vÇíô Ììôìíë û§ Íû¤ çìíóë èPçéú
väì§ì øó èûíÐ»Ûìíû û§ ß vâìåì èPçéú èøLßøíõ øãëg» è÷¤è§ë váír ÍíøæèõR âÖì¼ôhèÜæì
Çìíô öì t¬Ÿé è÷¤è§íç Çìíô æì¯

øã¤-äææçíQŸ (male reproductive System) Çìíô Íôíäì§ì ™¹ìÐú ûì våè,%¼d (Testis, pl.

testes) Íôíäì§ì ™¹æìÜé ûì Ûì¼ võØìíëA (vasdeferens; pl. vasa deferential) Íû¤ Íôíäì§ì
v¼èâæìÜ vÛè¼ôÜd (seminal vesicle) öìë«*èçèå ø˜â øíóë ôRì Ôwíô èòç øã¤ äææ è×°
(male fenital aperture) Pìëì ûìèðíë ÅˆŠãk ðú¯ Ìèçèëk vôìæ †Œèp øã¤-äææçíQŸ Çìíô æì¯
™¹ìÐú óãèå Ü@¬Hì• øëtøë ÙèæV Íû¤ ¼ìâíæë èóíô çìíóë óã«*ìQ? øëtøë èâíÐ vùí×¯ Íëì
èÐíëìûíáë øüVíóíÐ öô·Á ÌùMÖìÐíúë Åøíë Ü@¬HìÜè@¬HÛìíû æéí÷ë èóíô væíâ èùíú t]éç ðíú
v¼èâæìÜ vÛè¼ôÜd ùÒæ ôíëí×¯ «*èçèå øã¤ äææè×° Íôèå øóÞì ûì ØYÖìø (flap) Pìëì Õìôì
Çìíô¯

t¬Ÿé äææçQŸ (female reproductive system) ùèÒç Íôíäì§ì èõ@¬HìÐú ûì ßÛìëé (ovary) ß
Íôíäì§ì ¼ëÜ èõ@¬HæìÜé ûì ßèÛõì= (oviduct) èæíú¯ èõ@¬HìÐú èÐíëìûíáë øüVÛìíù öô·Á
ÌùMÖìÐíúë Åøíë t¬Ÿé è÷¤è§íç èòç Ùæûìóìâé ë¤íúë Ìàì¤Ð¯ èríôìËìô·èçë ÍÈ Ìíàë
Ðé»ÞíóÐ Çìíô øìxHÞíóíÐ Íû¤ óãèå èõ@¬HìÐú Ùæ ¼¤ûº ¼ìâíæ vø×íæë «*ìíQ? øëtøëøëtøíëë
¼¤èÐL,% èôQ?ã âìÄÔìíæ ßíóë âíÓÖ Íôåh Øýìô Çìíô¯ èõ@¬HæìÜé vûÐ ÷ß§ì ðíú èõ@¬HìÐíúë
øìxHÞíóíÐë âÓÖûçéÞ òìæ vÇíô ¼ãëg ðú¯ ¼ëì¼èë èæ@¬‰âãÔé ðíú ÍÈ æìÜé ç·çéú øíóë ôRì
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æìâô Ì¤íÐë Íôèå ¼ï̈  è×° èóíú ûìèðíë ÅˆŠãk ðú¯ Í è×°èå t¬Ÿé äææ è×°¯ vôìæëôâ
†Œèp t¬Ÿé -äææçíQŸ Çìíô æì¯

10.8 ¼ìëì¤Ð• «*x‰ìûÜé ß Å+ëâìÜì

 Ììíùë øüVìIíÜì äãí§ íö è÷¤è§ âìí×ë ôâÞèÛè+ô Ìà-¼¤òìíæë èûÐó èûûëË Ììøæìëì
øí§í×æ çì ¼èaøó øíûÞë âÖìèwûãÜìåì ÅøøíûÞë ÌQ?ÛhÞk vÔìÜôé ûì ¹ì¼íåè¼úì (Crustacea)

vÐ*Ëéë Íôèå «*ô·,% ÅóìðëË¯ Íèå ùÜóìÝ ûìùóì è÷¤è§ âÖìí¹ìíûuèôúìâ ùËÛhk (genus

Macrobrachium øãëìíËì æìâ øÖìèÜâæ• Palaemon)¯ ôíúô «*äìèçë âÖìí¹ìíûuèôúìâ Ûìëç•
ûì¤ÜìíóÐ¼ð Ììíëì Ìíæô vóíÐë æóé• ðuó øã,¬›èëËé «*Û·èçë èâÒìäíÜ ûì¼ ôíë¯ Ììâìíóë
vóíÐë ÅíGXÔíöìùÖ ùÜóìÝ ûìùóì è÷¤è§ë «*äìèç âÖìí¹ìíûuèôúìâ vëìíäæûìùÞé• (mrosenbergi,

øãëìíæì æìâ M.malcomoni/ âÖìí¹ìíûuèôúìâ âÖìÜôâ¼èæ’ tH¬Ûìíû èæÐì÷ë Íëì ûTíÛìäé ûì
Ìè@¬‰íÛìëì¼ (omnivorous v×ìå í×ìå vøìôìâìô§ vÇíô ¼ãëg ôíë võèå³åì¼ øöÞÖQ? ¼û èô×ã Ôìú
öèóß èæíäëì Ììèâ»íÛìäé âìæãí»ë vÜìÛæéú ÔìóÖ¯ çìÈ Ìíâëgówé «*ìËé ðíú Íû¤ vóðùç
¾ûèÐí,%Ö âì× æì ðíú “ÔìóÖâì×” èð¼ìíû è÷¤è§ ¼âìóüç¯ «*Ë èØ¼ìëé (Prawn Fishery) Ììâìíóë
vóíÐë èûíóÐé âã°ì ÌäÞíæë øíá Íô Iãëg&øïËÞ èÐGF̄

Åøíëìk ¼ìÓìëË ôíúôèå çÇÖ âíæ vëíÔ Íûìë Ììøæìëì è÷¤è§ë ôâÞèÛè+ô Ìà -
¼¤òìíæë çÇÖìèóë ¼ìëì¤Ð ë÷æì ôíë èæíç øìíëæ èæí@¬‰ìk Ûìíû ¥

(A) ûèðÛÞìíùë Ìà-¼¤òìæ¥ ûçhÞÜìô·èçë Ü@¬Hìíå vóð ‘vëìíäæûìùÞé «*äìèçíç 90 v¼è`åèâåìë•
âÖìÜôâ¼èæë 25-40 v¼¥èâ¥ óéÙÞ’• æéÜìÛ Óï¼ë ûíËÞë Íû¤ óãèå âãÔÖ Ì¤íÐ èûÛìäÖ-¼ìâíæë
èóíôë òïÜìô·èçë èÐíëìûá ûì vôØìíÜìíÇìëìR (Cephalothorax) Íû¤ vø×íæë Ìíøáìô·ç
¼ëg• × Ôwíô èûÛk Åóë ûì Íûíõìíâæ (abdomen)¯ ÌÔèwç èÐíëìûá ¼ìâíæë èÐë ûì
ât¬?ô (head/cephalon) ß vø×íæë ûá (thorax) æìâô óãÛìíù èûÛìäÖ¯ ¼â†Œ vóíðë Íô
ç·çéúì¤Ð Ììúçíæë èÐíëìûíáë ¼ìâíæ vÇíô vø×æ øöÞÖQ? øë øë vçíëì väì§ì Åøìà ûì
ÍíøæíÛõ ¼¤èÐL,% ‘Íë øýì÷ väì§ ât¬?ôì¤íÐë ûìôé Ììåíäì§ì ûíáë Åøìà’¯ Åóíë «*èç
Ôwíô Íôíäì§ì èð¼ìíû vâìå ×íäì§ì Åøìà Çìíô¯

âì¤¼Ü vôìâÜ è÷¤è§íóð Ììûüç ô·è+ôìûëËé ûì vÔìÜô ûì èôÅèåôÜd (cuticle) Pìëì öì
ôìÈèåæ (chitin) ôÖìÜè¼úìâ vöîíùë ¼¤èâÐ*íË ùèÒç¯ Íèå è÷¤è§ë ûèð¥ô¤ôìÜ (escoskeleton)¯
èÐíëìûíáë ÌÔèwç èôÅèåôíÜë vö Ì¤Ð ûáì¤Ð vÕíô ëìíÔ çìëæìâ ôÖìëìíø¼ (carapace)

ûì èÐíëìûâÞ Íû¤ vö Ì¤Ð ât¬?ôì¤Ð vÕíô ëìíÔ çìë æìâ õ¼ÞìÜ Ðé< (dorsal shield) öì
¼ìâíæë èóíô÷Öì{ì ôìèÒë âç «*Üè@¬Hç óãøìÐ ôëìíçë âç ß ë,%³ìâ (rostrum) æìíâ øèëè÷ç¯
ë,%³ìíâë vùì§ì óãèóíôÈ Ôýìäöãk öìë æìâ ÌëèûåìÜ æ÷ (orbital notch) öì èóíú ÷áhûìðé ûüQ?
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«*Üè@¬Hçðú¯ Ôýìíäë æéí÷ ôÖìëìíøí¼ë «*èçøìíÐ Íôíäì§ì ôýìåì Çìíô öÇì ÍæíåæìÜ-ô`åô ß
öô·Á -ô`åô (antennal. hepatic-spine) , ÌìKëáì ß Ìì¹âíËë ôìíä Üìíù¯

 èÐíëìûíáë æéí÷ë èóíô ôÖìëìíø¼ «*èç øìíÐ Íôåh ûèðâãÞÔéÛìíû ÄhíÜ Çìíô æéí÷ë
ØhÜôì «*íôìVíô Ììûüç ôëìë äæÖ• çìÈ ôÖìëìíøí¼ë Í óãíåì Ì¤íÐë æìâ èùÜ -ôÛìëÝ
ØhÜôì Ììûëô ûì vûuè)ôßí,%ùìÈå (gill cover/ branchiostegite)¯ èÐíëìûíáë Ì¤ôéú vóíÐ
ô·è+ôìë v×ìå v×ìå Ôèwç Ììûëô ûì Íôír ôíúôåì èâíÐ û§ Ììûëô vøLåIíÜìíô ,%ìæÞì
(sterna, sing, sternum) ûíÜ¯

Åóíëë «*èç Ôwíôë vÔìÜíôë «*Óìæ Ì¤Ð øüVéú åìùÞìâíøLå öì øüV ß øìxHÞíóÐPú vÕíô
ëìíÔ• Ì¤ôéú vóíÐ Çìíô ¼ëg ,%ìæìÞâ vøLå Íû¤ øìÁÜì øóÞìë âç øLãëæ øóÞì «*èç øìíÐ ,%ìæìÞâ
vøLåíô vóíðë ¼íà ¼¤ûº ëìíÔ¯

è÷¤è§ë ÅèæÐíäì§ì Åøìíàë «*èçèåÈ Ôwôöãk öìíóë èçæèå «*Óìæ Ì¤íÐ Ûìù ôëì öìú
öÇì vùì§ìë v«*ìíåìíøìõìÈå Ì¤Ð ‘öì ¼ìÓìëËç¥ ôRì ß vûè¼¼ ûì ôíRìíøìõìÈå ß
vûè¼íøìõìÈå æìâô óãèå Ôwíô ùèÒç’ Íû¤ çìíô øìÐøìèÐ ¼¤èÐL,% ÍíRìíøìõìÈå ß Ííwì
vøìõìÈå æìâô óãèå Ôwô¯ Íëôâ óãíåì ûìT Íôèå vùì§ìë Ì¤íÐ Çìíô• çìÈ Í¼û Åøìà
èPûìTöãk Åøìíàë ×ýìíó ûì ûìÈíëâì¼ øLÖìíæ (biramous plan) ùèÒç¯ Åøìà¼âïíðë ôìöÞÖ ß
ùÒæèûèÓíç ôâíûÐé çìëçâÖ Çìíô Íû¤ ¼¤íáíø Íëôâ ât¬?ôì¤íÐë Åøìà øýì÷íäì§ì öÇì
«*Çâ Íæíåæì ( = ÍæíåèæÅÜ ¥ Íë v«*ìíåìíøìõìÈå èçæÔwíôë Íû¤ ÍíwìíøìõìÈåèå Ü@¬Hì
÷ìûãíôë âç Íôèå èØÜìëÝØY·ìíäÜìâ ß ÍíRìíøìõìÈå Íôèå û§ âìíøë èØÜìë• Íôèå Íôåh
v×ìå âìíøë èØÜìë Pìëì è÷èÿç’• ØYÖìíäÜìâ ß ÍíRìíøìõìÈå Íôèå û§ âìíøë èØÜìë• Íôèå
Íôåh v×å âìíøë èØÜìë Pìëì è÷èÿç’• èPçéú Íæíåæì ‘ ÍíwìíøìõìÈå Íôèå èØÜìë èôQ?ã
ÍíRìíøìõìÈå ÷ß§ì øìíçë âç v×ìå Ìàì¤Ð æìâ vt›ìúìâì’• âÖìèwûÜ ûì v÷ìúìÜ ‘ÍíRìíøìõìÈå
væÈ’• «*Çâ âÖìèRÜì ‘= âÖìèRÜãÜì/ ÍíRìíøìõìÈå væÈ Íû¤ ôRì ß vûè¼¼ Íô«*ìíQ? Ðk
vëìâöãk ðíú øLÖìíÇìíû¼ ùÒæ ôíë öì ÔìóÖôËì Iýí§ì ôëíç ¼ìðìöÖ ôíë’ Íû¤ èPçéú
âÖìèRÜì ‘øìçìë âç• ûìÈíëâì¼ Íû¤ ùLÖìíÇìíû¼ ß ÍèøíøìõìÈå æìâô ëkûìðé ÇèÜ ¼@¬HèÜç
öì xHì¼ôìíöÞÖ ¼ðìúçì ôíë¯’

 ûíáë Ììå väì§ì Åøìíàë «*Çâ èçæíäì§ì• «*Çâ• èPçéúß ç·çéú âÖìèRèÜíøõ• øìçì ûì
ôìèÒë âç Åøìà• øãíëìøãèë ûìÈíëâì¼ Íû¤ ÍèøíøìõìÈå ¼âüº¯ èPçéú ß ç·çéú âÖìèRèÜíøíõë
ÍíwìíøìõìÈå öÇì¹íâ øýì÷ ß èçæ Ôwíôë ‘èPçéúë Ôwô IíÜì Èèt›úì vâëì¼• ôìøÞì¼•
v«*ìíøìõì¼ võè=Üì¼/ ç·çéúíç Èèt›úìâ vâëì¼ Íôír «*Çâ Ôwô• âìíÄëèå ôìøÞì¼ Íû¤
v«*ìíøìõì¼ ß võè=Üì¼ Íôír ç·çéú Ôwô ùÒæ ôíë’¯ øëûçÞé øýì÷ väì§ì Åøìà øýì÷íäì§ì
÷Üíæìøíöìùé øó ûì ßúìèô¤ vÜù öìíç ÍíRìíøìõìÈå Çìíô æì Íû¤ øýì÷Ôwíôë ÍíwìíøìõìÈå
èPçéú âÖìèRèÜíøíõë âç Ôwôìèúç/ Ííóë «*Çâ óãíäì§ì øó óýì§ìöãk øó ûì è÷íÜå vÜù
ÌÇÞìÁ «*èç øíóë íÐ» ÔwôPú ÍâæÛìíû øëtøë ¼¤èÐL,% öìíç Íóãíåì Ì¤Ð èóíú è÷Üì
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(chela) ûì óýì§ìë ùÒæ ðíúí×• ûìôé èçæíäì§ì øó tH¬ìÛìèûô óýì§ìðéæ øó¯ øã¤è÷¤è§ë èPçéú
øó väì§ìë óýì§ì Ôãû û§¯

Åóíëë × Ôwíôë «*èç Ôwíô Íôíäì§ì Åøìà Ììí× çìíóë èøLßøõ ûì ¼ãÖÈâìíëå
{pleopod/ swimmeret) ûÜì ðú¯ Íëì ûì¼íëâì¼• vûè¼¼ óéÙÞ Íû¤ ÍíRìíøìõìÈå ÍíwìíøìõìÈíåë
v÷íú ôâíûÐé û§¯ èPçéú vÇíô ø˜â èøLßøíõë «*èçèåë ÍíwìíøìõìÈíåë vÛçë èóíô
ôìèÒë âç vö v×ìå Ìàì¤Ð çìë æìâ ÍíøæèõR ÈæåìæÞì öì t¬Ÿé è÷¤è§íç Íôír èõíâë ûìR
ûì Íù ûìít›å èð¼ìíû ôìä ôíë «*äææ Îçhíç¯ øã¤è÷¤è§ë èPçéú èøLßøõ ÈæåìæÞì ß
ÍíwìíøìõìÈå Ìàì¤ÐPíúë âíÓÖ v×ìå vëìâÐ Ìøë Íôèå Ì¤Ð Çìíô öìë æìâ ÍíøæèõR
âÖì¼ôhèÜæì (appendix masculina) Íû¤ Íèå øã¤ è÷¤è§ è÷èÿç ôëìë Íôèå ¼ðä ¾ûèÐ,%Ö¯

B) ÌQ?ÛÞìíùë Ìà ¼¤òìæ ½ &íôë èçæèå «*Óìæ t¬?ë- èôÅèåôÜd• ÍèøõìèâÞ¼ ß õìèâÞ¼
(Cutiele/ epidermis/dermis) «*Çâèå ÍèøõìèâÞí¼ë vôì» èæ¥¼üç ë¼ Ðk ðíú ùèÒç• ûèðô¤ôìÜ
Ììûëô ß ÍèøèôÅèåôÜd ß ÍíwìèôÅèåôÜ æìâô óãíåì t¬?íë èûÛìäÖ öìë èPçéú t¬?ëèå
ôìÈèåæ ß ôÖìÜè¼úìâ èâíÐ ¾çèë¯ ÍèøõìèâÞ¼ &íôë vôì»t¬?ë Íû¤ õìèâÞí¼ Çìíô &íôë
†Œèp¼âïð¯

 èôÅèåôÜd ûì ô·è+ôìë t¬?ë vÇíô vóíðë vÛçíë «*Üè@¬Hç ðú ô·è+ôìë øìç ûì ôìèÒë
âç Ì¤Ð ¼âïð• Íëì âì¤¼íøÐéë ¼¤èÐL,% Çìôìë ôìíä ¼ìðìöÖ ôíë Íû¤ Ííóë Ííøìíõèâ¼
ûÜì ðú¯ Íëì Íôír Íôèå ÌìQ?¥ ô¤ôìÜ (endoskeleton) ùÒæ ôíë öìë æìâ ÍíwìØ‹ÖìùâìÜ
vØ‹âßúìôÞ ûì ôìÒìíâì (endophragmal framework)¯

&íôë æéí÷ âì¤¼íøÐéë ß Ìà¼âïíðë Øýìíô vö ¼¤òìæ Çìíô çì è÷¤è§ë vóð ùðUë Íû¤
çì èðíâìè¼Ü¯

 vøîè,%ôçíQŸë ¼ëÜ ß ôhwÜéèûðéæ vøîè,%ô æìÜéë vØìëùìíåë «*Óìæ Ì¤Ð øìôòÜé
öìë óãíåì Ûìù ûüðóìôìíëë ðüÁ-øìôòÜé ‘Íë vóúìíÜ èûíÐ» Ûýìä ß æìæì Ììôìíëë øìç
Çìíô öìíóë Ù»ìÙè»íç Ôìûìë èâèðôËìú øèëËç ðú/ ðÖì¼íåå vøLå• ÷¹ìôìë vøLå•
ÜÖìèAßíÜå vøLå• ûì è÷ëãËé vøLå (combplate) «*Û·èç ÅíGXÔíöìùÖ øìç’ Íû¤ øìÈíÜìèëô
øìôòÜé ‘v×ìå ûíÜë âç Íû¤ ÍíçÈ ÅˆŠãk ðú ðäâé †Œèpë æìÜéPú’¯ èâõdùìå Ìt¬Ÿ ûì
Èæíå¼dèåæ Íôèå Ü@¬Hì ¼ëg æÜ ðìÈwùìå »V Åóë Ôwíô ¼éèâç• vøîè,%ôæìÜéë vÐ»Ûìù öì
Ñ Ôwíôë øfìÁ «*ìíQ? øìúã è×° Pìëì ûìèðíë ÅˆŠãk¯

öô·Á ÌùMÖìÐú ûì vðøìíåìøÖìæè¹úì¼ öì ùìÆ ôâÜìíÜûã ë¤íúë óãÛìíù èûÛk Íû¤
øìôòÜéPúíô èÙíë Çìíô çì è÷¤è§ë Íôâìr ðäâé †Œèp¯

 xH¼æçQŸ âãÔÖ xH¼æìà èÐíëìûíá óãøìíÐ æéí÷ë vëè)ôßí,%ùìÈå ÌìûëíË Õìôì «*èç ØhÜôì
«*íôìíVë Ììåèå ØhÜôì ûì èùÜ ûì ûuÖìè)ô (gill/branchia)¯ øìçì âç ÷Öì{ì Ììô·èçë çìÈ
Ííóë èûíÐ» æìâ ØìÈíÜìíøìèõúìâ Ììûìë Ìûòìíæë èóô èûíû÷æì ôíë Ííóë èçæÛìíù Ûìù
ôëì ðú_

(a) vøìõìûÖì)ô ûì Øhå èùÜ Podobranch/foot-gill) vôìæ Åøìíàë ôR Ì¤íÐ ¼¤èÐL,% öÇì
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«*Çâ ØhÜôì/ (b) ÌìíÇuÞìûuÖì)ô ûì äíú`å-èùÜ (arthrobranch/joint-gill)/ Íôèå Åøìàíô
vóíð ¼íà öãk ôíë vö ¼¤íöìäô øóÞì ûì ÌìíÇuÞìèõúìÜ vââíûuæ çìíô ¼¤èÐL,% ØhÜôì öÇì
èPçéú ß Ì,%â ØhÜôì• (c) øLãíëìûuÖì)ô ûì ¼ìÈõ èùÜ ûì ßúìÜ èùÜ (pleuro branch/side-gill/

wall-gill); ØhÜôì öÔæ ¼ëì¼èë «*íôìíVë vóúìíÜ ¼¤èÐL,% çÔæ çìíô øLãíëìûuÖì)ô ûíÜ öÇì
ç·çéú vÇíô ¼:â øëøë ¼ìäìíæì ß Ììôìíë ¹âÐ¥ û§ ÍÈ øýì÷èå ØhÜôì¯ «*èçèå ØhÜôìë
Íôèå âÓÖûçÞé Ì¤Ð ‘âÓÖèÐëì ûì Ìá• axis’ Ììí× öìë «*èç øìÐ äãí§ Çìíô ¼ìèëûº
¼ìâQ?èëô Ììôìíëë ëk ÷Üì÷íÜ ¼âüº øìÁÜì ØhÜôì øìç ûì èùÜ vøLå (gill- plate) öìëì
âìÄÔìíæ Ììôìíë ¼ûÞûüðÁ èôQ?ã «*ìíQ?ë èóíô ¹âÐ¥ v×ìå ÍIíÜì øìÁÜì øóÞìë ÌìûëíË Õìôì
Çìíô¯

 ëk ¼¤ûðæçQŸ vóð-ùðUíë ÅˆŠãk Íû¤ çì èæíú ùèÒç• çìÈ è÷¤è§íç ÌæÖìæÖ ¼èaøó
«*ìËéë âç Í çíQŸë Ìøë æìâ èðíâìè¼íÜìèâô çQŸÍû¤ vóð ùðUë çì ÇíÜë Ììôìíëë ûì
æìÜéë Ììôìíëë âç öìÈ vðì æì vôæ èðíâìè¼Ü ùðUë æìíâ øèëè÷ç¯ «*Óìæ Ì¤Ð ¼âïð-
vøèëôìèõÞúìâ ðüÁèøw ûì ðìåÞ Óâæé ûì ÌìåÞìëé¼âïð Íû¤ ÜÖìôhæì• ¼ìÈæì¼ ß ÌæÖìæÖÖ vóúìÜðéæ
æìÜé¯ èríôìËìô·èçë v×ìå ðüÁèøw èÐíëìûíáë øfìóÛìíù øüVíóíÐ èòç/ çìë vóúìíÜ
øýì÷íäì§ì Ìè,%úì æìâô èûíÐ» è×° Çìíô öì èóíú vøèëôìèõÞúìâ vÇíô ëk ÍôâãÔé ðíú
ðüÁèøíw Ììí¼¯ ðüÁèøíwë vôìËìôüèçë ¼éâìíQ?ë «*ìQ? vÇíô vö Óâæé èæùÞç ðú çìíóë æìâ
Íôèå èâèõúìæ ÌøÇÖìÜèâô Óâæé• Íôíäì§ì vôìËìô·èçë ¼éâìíQ?ë «*ìQ? vÇíô vö Óâæé èæùÞç
ðú çìíóë æìâ Íôèå èâèõúìæ ÌøÇÖìÜèâô Óâæé• Íôíäì§ì Íæíåæìëé Óâæé ‘Íë ÐìÔì Óâæé
¼âïð- vøèëôìèõúìÜ Óâæé• øìôòÜéë Óâæé ß âÖìèwôhÜìë Óâæé «*Û·èç’• Íôíäì§ì
vðøìíåìøÖìæè¹úìèåô Óâæé Íû¤ Íôèå èâèõúìæ øè,%èëúìë Óâæé öì øüVéúíóíÐë âÓÖÛìù
ûëìûë vÐ» «*ìQ? øöÞÖQ? «*Üè@¬Hç Íû¤ öìë vùì§ì vÇíô ,%ìæÞìÜ Óâæé æìâô Ôãû vâìåì Íôèå
Óâæé ¼ëì¼èë èæ@¬‰âãÔé ðíú ûáéú t¬‰ìúã†Œèpë èøíwë âÓÖûçÞé è×° èóíú Ìèç¹ìQ? ðíú óãèå
Ì)ôéú Óâæéíç èûÛk öìëì Ü@¬HìÜè@¬HÛìíû ¼ìâíæ ß vø×íæ èûæÖt¬?- ¼ìâíæë ÐìÔìèå vÛ`å³ìÜ
vÇìëìè¼ô Óâæé ß vø×íæëèå vÛ`å³ìÜ ÍûíõìèâæìÜ Óâæé¯ vóíðë èûèÛ ‰̂ Ì¤Ð vÇíô “óïè»ç”
ëk äâì ðú ÜÖìôhæì ûì ÌæÖìæÖ vóð ùðUíë Í¼û vÇíô Íôíäì§ì Ì¤ôéú ¼ìÈæì¼ ß
ûuÖìè)ôíúÜ æìÜéçQŸ Ìèç¹â ôíë øèëíÐìèÓç óÐìú vøèëôìèõÞúìâ ðíú ðüÁèøíw vÕìíô¯

 è÷¤è§ë ëk ûì èðíâìèÜí@] èðíâì¼ìúèææ æìâô çì@¬ŒÙèåç vöîù °ûéÛ—ç Çìíôûì æéÜìÛ ûíËÞÞ
ëèJç ëìíÔ ÌèRíäæ ¼@øük óÐìú¯

t¬‰ìúãçíQŸë èçæèå Ûìù ¼ãèæèóÞ,% Íû¤ öíÇ,% Å ‰̂ç vô\éú ûì v¼`å³ìÜ t¬‰ìúãçQŸ• vóíðë óãèóíôë
vøèëíØëìÜ ûì øìxHéÞú t¬‰ìúãçQŸ Íû¤ è¼@øÖìíÇèåô ûì tH¬ú¤è¹ú t¬‰ìúãçQŸ (Central Nervous

Sysem, Peripheral Nervous System and Sympathetic/ Autonomous Nervous system) ¯
vô\éú t¬‰ìúãçQŸ öì t¬‰ìúãçíQŸë «*Óìæ Ì¤Ð çìë ù§íæ Çìíô âèt¬?,¬› ûì †Œì¼æìÜéë Åøíëë
æìÛÞ†Œèp (Brain/supraoesophageal ganglia mass), Íû¤ Íùìíëìíäì§ì t¬‰ìúã†Œèpë ¼â Ĥíú ùèÒç•
âèt¬?,¬› ß t¬‰ìúãèøíwë ¼¤íöìäô Íôíäì§ì t¬‰ìúãëyã ‘¼ìôÞìâ- Èí¼ìíØèäúìÜ ôèâè¼Åë’ Íû¤
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t¬‰ìúãèøwë• vø×æ vÇíô ÌíQŸë æé÷ èóíú «*Üè@¬Hç Ì)ôéú t¬‰ìúãëyã ûì vÛ`å³ìÜ æìÛÞôõÞ öìíç
Åóíëë «*èç Ôwíôë âÓÖûçÞé Ì¤íÐ Íôèå ôíë †Œèp Çìíô¯ «*èçèå †Œèp vÇíô èæùÞç
èçæíäì§ì ÐìÔì-t¬‰ìúã öìëì ¼¤èÐL,% Ôwíôë Ìà-«*çÖíà ×è§íú öìú/ Í¼û ÐìÔì-t¬‰ìúã ß çìíóë
èût¬?üèç èæíú ùèÒç øèëíØëìÜ t¬‰ìúãçQŸ̄  tH¬ú¤è¹ú æìÛÞçQŸ âèt¬?,¬›ë vø×æ vÇíô èæùÞç Íôèå
t¬‰ìúã ‘öì ðüÁ-øìôòÜé øöÞQ? «*¼ìèëç’ ß çýìë ¼íà öãk ôíúôèå †Œèp èæíú ùèÒç¯

¼ãíûóé Ìà ¼âïíðë âíÓÖ «*Óìæ Íôíäì§ì øãJìèá ûì èPÔwôöãk vûýìåìë ßøë û¼ìíæì
Íû¤ vö vûýìåì Ùãèëíú è÷¤è§ çìë vóÔìë øèëèÓ Ìíæô ûìè§íú èæíç ¼âÇÞ̄  ôíúô ðìäìë
èÛ¼ãúìÜ ÈÅèæå ÌÇÞìÁ ÍôôÛìíû vóÔíç ¼áâ Íâæ ¼û Ì¤Ð öìíóë «*èçèåíô ßâìèåèõúìâ
ûÜì ðú çìíóë èæíú ùèÒç Íôèå øãJìáé öìë øüVt¬?ë ¼â¼¤ÔÖô Ììúçíárìôìë ôèËÞúì ûì
ØÖìí¼å æìâô tH¬E× Ì¤Ð¼âïíð èûÛk ðú¯ «*èç ØÖìí¼å Íôèå ßâìèåèõúìíâë ¼û÷ìÈíç
ûìÈíëë Ì¤Ð Íû¤ ôìöÞÖôìèëçìú èõ@¬Hìô·èçë vÜAd̄  ÌæÖ Ì¤ÐIèÜ Íëôâ- vÜíAë æéí÷ Çìôì
Íôíäì§ì ôèËÞúìíäæ vôì»• çìë æéí÷ tH¬E× ôýìí÷ë âç Ü@¬Hì Íôèå Ì¤Ð öìë æìâ è¹šÖìÜìÈæ
vôìæd ß Íèåíô èÙíë Çìôì ÷ìëíå Ü@¬Hì vôì» ‘vôìæd-vôì»d ûì èÛíå³Üé’¯ ¼û èâèÜíú
ßâìèåèõúìíâë vØìôìè¼¤íäìæ ûì õìÈ Ìøèå³ôìÜ Ì¤Ð Íû¤ Ííóë èÙíë Çìíô «*ìÈâìëé
ÌìÈèë¼Ý èøùíâ`å ÐéÇ æìâô øóÞìë ÌìûëË öìíç Çìíô Ì¤¼ÔÖ v¹ìâìíåìíØìë ôèËôì ‘ôâ
ÌìíÜìíç ôhý÷íô öìú• vûèÐ ÌìíÜìíç ðú «*¼ìèëç Íû¤ ÌìíÜìôíëÔì Ííóë ¼¤tøÐÞ ÍíÜ
vÐìè»ç ðú’¯

 ßâìèåèõúìíâë øëûçÞé Ì¤Ð ‘vØìôìè¼¤ väìíæë æéí÷ Çìôì Ì¤Ð’ èëí¼{ë Ì¤Ð ûì
«*èçèû@¬H ùÒæ ôìëô Ì¤Ð æìíâ øèëè÷ç Íû¤ Ííç Çìíô âìr ûëìûë Ü@¬Hì ôýìí÷ë âç tH¬E×
èôQ?ã Ðk ëÖìûíõìâ æìâô Íôèå Ì¤Ð ‘öì ëÖìûíõìèâúìë æìâô ¼ìçèå ¼ââìíøë Ì¤Ð Íôír
èâíÜ ùèÒç’• çìíô èÙíë ¼ìçèå Ü@¬Hì èøÜìíëë âç ¼ìçèå ¼ëg vôì» æìâ vëèåæãÜì vôì»
‘öìíóë ë¼ èæ¥¼üç ðíú ëÖìûíõìèâúìëIíÜì ¾çèë’ Íû¤ Ííóë èÙíë Çìôì v¼íôwìëé ÌìÈèë¼Ý
èøùíâ`å ÐéÇ ûì v¹ìâìíåìíØìë ôèËôìøïËÞ̄  Ìì§ìÌìè§Ûìíû Çìôì Íôèå øìÁÜì øóÞì ‘æìâ
vû¼íâ`å vââíûuæ’ ßâìèåèõúìíâë vÛçíëë èóíôë ¼éâìæì èæèÞóý,% ôíë• vëèåæãÜìë vôì» vÇíô
t¬‰ìúã ÍÈ øóÞì Ìèç¹â ôíë vÛçëèóíô èùíú Ìèá t¬‰ìúãíç vâíÐ¯

øãJìèá Pìëì vâìäìÈô «*èçèû@¬H ¾çúìèë ðú ÌÇÞìÁ «*èçèû@¬Hë ¼ûåì ¼âÛìíû ÅyUÜ Çìíô æì•
ÅyUÜ ÌæãyUÜ ûì ÅyUÜ Ìaôìë Íëôâ Ì¤Ð øìÐìøìèÐ èæíú öÇì¹íâ ¼ãøèëøèäÐæ ‘ëìír
ûìôâ ÌìíÜìíç’ Íû¤ ÍíøìèäÐìæ ‘èóíæ ûì vûÐé ÌìíÜìíç’ ÓëíËë vâìäìÈô «*èçèû@¬H ùèÒç
ðú øãJìèáíç¯

 ,%Öìíåìè¼= ûì èòèçè\ú «*Çâ Íædíåæìë è«*ôRì Ì¤íÐ vÛçíë v×ìå ûíÜë âç óÐìú
Ìûèòç¯ ô·è+ôìú ùèÒç ÍÈ Úìíæè\úèåë vÛçíë èõ@¬Hìô·èçë ¼ìèëíç ¼ìäìíæì Çìíô
,%Öìíåìè¼è,%ô è¼åì öìíóë vô\òíÜ Çìíô ûìÜãôËìë óÜì Íû¤ öìëì t¬‰ìúãPìëì øëtøë öãk¯
øèëíûíÐ èæíäë Ûìë¼ìâÖ ûäìú vëíÔ ÷Üìë ¼ìâÇÞÖ ,%Öìíåìè¼í,%ë äíæÖ¯ «*¼àç¥ Ìøë óãëôâ
¼ãíûóé-è¼åìë ÅíGXÔ «*íúìäæ¥ tøÐÞ¼ãíûóé è¼åì ß åÖì=ìÈÜ è¼åì ‘Íædíåæìíóë ØYÖìíäÜì
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ûìèØÜìë ß èøLßøõíóë ûìTPíúë «*ìQ?íóíÐ Çìíô’ß ÙuìË¼ãíûóé è¼åì ûì ÌÜíØ=ëé è¼åì
‘ÍædíåææãÜìë v×ìå ØYÖìíäÜìèåíç Çìíô’

Íôíäì§ì Íæíåæìëé †Œèp ‘Ìøë æìâ †ŒéË †Œèp ûì †ŒéË ùLÖìw’/ çÁ¼¤ÜùM øìxHÞéú æìÜé Íû¤
Íôèå vë÷æ ÇèÜ ûì vëæìÜ ¼ìô (renal sac ; û§ Ììôìíëë ÇèÜ èÐíëìûíá øüVÛìíù Çìíô Íû¤
çëÜ vë÷ô øóìÇÞ ¼ìâèúôÛìíû ¼è˜ç ëìíÔ’¯ èæíú è÷¤è§ë vë÷æìà ùèÒç¯ Íæíåæìëé †Œèp
ûìóìâé ë¤íúë ‘ÈÅíëìøéú «*äìèçíç ë¤ ¼ûãä¿ çìÈ Ìøëæìâ †ŒéË-†Œèp’ Íû¤ èPçéú Íæíåæìë
vùì§ìú Çìíô¯ Íë èçæèå âãÔÖ Ì¤Ð «*ìèQ?ô ÇèÜ ûì Íw ¼Öìô ‘ èÐíâë óìæìë Ììôìíëë ûì
ûéæ vÐíøõ• ûæ Íôèå ëk ùðUë Çìíô ß è×°øíÇ vÜèûèëò æìâô øëûçÞé Ì¤íÐë ¼íà öãk
Çìíô’• vÜèûèëp ûì †Œèp äìÜô ûì ùLÖìwhÜìë vøLRì¼‘ûT øìôìíæì ¼ï̈  vë÷ææìÜé Pìëì ùèÒç’
ß v×ìå âïrìÐú ÇèÜôì ûì ûLìõìë ‘«*Çâ óãíåì Ì¤Ð-¼¤èÐL,% v×ìå Øýìôì äìúùì ûì Íæíåæìëé
†Œèpë vÛçë èóíô v×ìå ¼ëg æíÜë Ììôìíë ‘vë÷ææìÜéÝ ùèûæéÝ ÈÅíëåìë’ «*Üè@¬Hç ðú ß
èPçéú Íæíåæìë ôRì Ôwíôë vÛçë èóíô ¼ï̈  è×° ‘ vëæìÜ è×°Ý vëæìÜ vøìëÝ ÍRè¹åìëé
vøìë’ Pìëì ûìèðíë ÅˆŠãk ðú¯

 ÍôèÜà «*ìËé è÷¤è§ t¬Ÿé ß øãëg» ¼ðíäÈ ûìèðÖô ¾ûèÐ,%Ö Pìëì è÷èÿç ôëì öìú¯ èPçéú
èøLßøíõ Ííøæèõô¼ âÖì¼ôhèÜæ æìâô èûíÐ» Ì¤Ð Çìôì• äææè×° ø˜â øíóë vùì§ìú Çìôì
ß èPçéú øíóë óýì§ì Ôãû û§ ô`åôìôéËÞ ðßúì øã¤ è÷¤è§ë ¾ûèÐ,%Ö¯ t¬Ÿé è÷¤è§ë äææè×° ç·çéú
øíóë vùì§ìú Çìíô Íû¤ óýì§ì óãûÞÜ ðú¯ ¼ãùèÒç äææìà èÐíëìûíáë øüVíóíÐ öô·Á
ÌùMÖìÐíúë Åøíëë Íôíäì§ì Ðã¹ìÐú (testes) û èõ@¬HìÐú (ovaries) èæíú ¼ãëḡ  Ü@¬Hìíå øëtøë
ÙèæV ™¹ìÐúPíúë ‘¼ìâíæë èóíô Íëì øëtøë èâíÐ vùí×’ «*èçèåë èø×æ èóô vÇíô
™¹æìÜé ûì Ûì¼ võØìíëA vûèëíú Ôãû ôhwÜìèúç ðíú v¼ìäì æéí÷ë èóíô ø˜â øíóë vùì§ìú
«*Üè@¬Hç Íû¤ v¼Ôìíæ øã¤ äææè×° ‘öìë Íôèå Õìôæì ûì ØYÖìø Çìíô’ Pìëì ûìèðíë ÅˆŠãk¯
vÐ»«*ìíQ? ™¹æìÜé èôè˜Á t]éç Íû¤ v¼èâæìÜ vÛè¼ôdÜd æìíâ øèëè÷ç¯

 t¬Ÿé è÷¤è§íç èõ@¬HìÐú ûì ßÛìèë èríôìËìô·èçë ÷ß§ì «*ìQ? Pìëì øëtøë ¼¤ûº öèóß
âìÄÔìíæ ¼ã,ø,% Øýìô Çìíô¯ èõ@¬HìÐíúë ûìÈíëë èóíôë Ðé»ÞíôìË vÇíô ÷ß§ì âãíÔë èõ@¬HæìÜé
ß ßèÛõì= èæùÞç ðú ß ¼ëì¼èë æéí÷ë èóíô ç·çéú øíóë vùì§ìú ÷íÜ öìú¯ v¼Ôìíæ èõ@¬HæìÜé
t¬Ÿé äææè×° Pìëì ûìèðíë ÅˆŠãk ðú¯ è÷¤è§ë äææìíàë ¼íà èûíÐ» vôìæ †Œèp ¼¤èÐL,% Çìíô
æì¯

ÌæãÐéÜæé-3

Íôô 10 íúë 10.7 ß 10.8 vö vÜÔì èû»úût¬?ã vô\ ôíë æéí÷ë «*x‰IíÜì ¾çëé ôëì
ðíúí×¯ ÅèGXèÔç èû»úût¬?ã øöÞÖìíÜì÷æì ôíë Å+ë èÜÔãæ¯

A. èæí@¬‰ìk ûìôÖ ¼âãíðë ÐïæÖòìæ ¼èÒôÛìíû øïËÞ ôëgæ¥
1) Íôèå ùÜóì è÷¤è§ë Åøìà ¼¤ÔÖì _____ öìë âíÓÖ âìr ____ èå Åóíëë

Åøìà¯
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2) ÍèøíøìõìÈå æìâô xH¼æôìíöÞÞÖë ¼ðìúô ÇèÜôì Çìíô vö Åøìíàë Ì¤Ð èðí¼íû
çìíóë æìâ ____¯

3) è÷¤è§ë èòèçè\ú ,%Öìíåìè¼š Çìíô vö Åøìíà çìë æìâ ____¯
4) t›ÖìíØìùLìÇìÈå ÌÓÞ-ûü+ìô·èçë vøLå öìë Ìèûëìâ ¼˜ìÜæ ØãÜôì «*íôìíV äíÜë «*ûìð

÷ìÜã ëìíÔ¯ Íèå ___ æìâô Åøìíàë Ì¤Ð¯
5) v«*ìíåìíøìõìÈå ÌÔèwç óÐìú Çìíô vôûÜâìr__ æìâô Åøìíà Íû¤ Íëôâ

ÌÔèwç v«*ìíåìíøìõìÈåíô ûÜì ðú ___¯
6) è÷¤è§ë Åøìà ûìÈíëâì¼ âíõíÜ ¾çèë vôìæ vôìæèåíç ûìÈíëâìí¼ë ÌøèëðìöÞÖ Ì¤Ð

ÍíRìíøìõìÈå Çìíô æì• ât¬?íôë øýì÷íäì§ì Åøìíàë âíÓÖ ÍíRìíøìõìÈå èûðéæ
Åøìíàë Íôèå ðíE× âÖìèwûÜ• Ìøëèå___¯

7) è÷ëgËé vøLå• ðÖì¼íåå vøLå «*Û·èç vøîè,%ô æìÜéë vö Ì¤íÐ Çìíô çìë æìâ ___¯
8) Íôèå ØhÜôì «*íôìíV vøìíõìûuÖì)ô Çìíô Íôíäì§ì øLíëìûuÖì)ô ___ väì§ì Íû¤

ÌìíÇuÞìûuÖì)ô __ väì§ì¯
9) ðüÁèøíwë øfìÁ «*ìQ? vÇíô vûë ðúÍôèå Óâæé èôQ?ã ¼ìâíæë «*ìQ? vÇíô ðú ___

Óâæé öìë âíÓÖ ¼¤ÔÖìú âìr Íôèå vö Óâæé çìë æìâ ___¯
10) vøèëôìèõÞúìâ vÇíô ðüÁèøíw ëk «*íûÐ ôíë ðüÁèøíwë vóúìíÜ Çìôì ___ väì§ì

Ìè,%úì æìâô è×°øÇ Pìëì¯
11) vô\éú t¬‰ìúãçíQŸë ûáéú †Œèpë èøwë ‘ = íÇìëìè¼ô ùÖì¤èÜúèæô âì¼’ âìíÄ vö è×°

çì èóíú èæ,¬›‹ìQ? ðú Íôèå Óâæé öìë æìâ ___¯
12) øãJìèá èóíú ëìíç ûì ôâ ÌìíÜìíç vö «*èçèû@¬H ‘Èíâä’ ¾çèë ðú çìë æìâ ___

Èíâä Íû¤ èóíæ ûì öíÇ,% ÌìíÜìíç ¾çèë ðú ___ Èíâä¯
13) è÷¤è§ë vë÷æìà Íæíåæìëé †Œèp Çìíô vö Åøìíàë vùì§ìú çìë æìâ __¯
14) øã¤-è÷¤è§ë äææè×° Çìíô ___ øíó¯ èôQ?ã t¬Ÿé è÷¤è§íç çì Çìíô __ øíó¯
B èæí@¬‰ìk 1-5 vëÔìè÷ír a,b,c ÈçÖìèó è÷èÿç Ì¤Ð¼âïíðë ¼èÒô æìâ èÜÔãæ ¥
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‘Å+ëâìÜì ¥ (A) 1. ÅèæÐíäì§ì• ûìíëì/ 2. âÖìèRèÜíøõ/ 3. ÍæíåèæÅÜ/ 4. èPçéú
âÖìèRÜì ûì âÖìèRÜ/ 5. ÈÅíëìøõ• è¼âøõ/ 6. âÖìèRÜãÜì ûì «*Çâ âÖìèRÜì/ 7. ðüÁøìôòÜé
8. øýì÷íäì§ì • óãíäì§ì 9. øýì÷èå • èâèõúìâ ÌøÇÖìÜèâô/ 10. øýì÷íäì§ì/ 11. ,%ìæìÞÜ Óâæé/ 12.

¼ãøìëøèäÐìæ• ÍíøìèäÐìæ• 13. èPçéú Íæíåæì ûì Íæíåæì/ 14. ø˜â• ç·çéú¯

B 1. (a) ôÖìëìíø¼• (b) õ¼ÞìÜ èÐ<• (c) ÌëèûåìÜ æ÷• (d) ë,%³ìâ¯
2.(a) âÖìèwûãÜìë øìGF• (b) Èædè¼äìë Ì¤Ð• (c) ôRìë Ì¤Ð¯
3. (a) ôRì• (b) vûè¼¼• (c) ÍíwìíøìõìÈå• (d) ÍíRìíøìõìÈå• (e) ÍèøíøìõìÈåPú¯
4. (a) v«*ìíøìõì¼• (b) õÖìè=Üì¼¯
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5. (a) ôèæÞúìíäæ vôì»• (b) è¹šìÜìÈæ vôìæd• (c) vëèåæãÜìë vôì»• (d) ëÖìûíõìâ• (e)

v¼íôwìëéé ÌìÈèë¼ ÐéÇd• (f) vû¼díâ`å vââíûuæ¯

10.9 ¼ûÞíÐ» «*x‰ìûÜé

 Íôô ¼¤ÔÖì 10 öìíç 10:1-10.3 vú ÌìíÇuÞìíøìõì øíûÞë ¼ìÓìëË ôÇì• øûÞùç ¾ûèÐ,%Ö•
ÅøíÐ*æé øöÞÖQ? vÐ*ËéèûæÖì¼ ¾ûèÐ,%Ö æâãæì «*ìËé ÌìíÜìè÷ç• 10.5 vö ôýìô§ìèû×ìë ôâÞèÛè+ô
Ìà-¼¤òìæ Íû¤ 10.7 vö «*Ë”íúë ôâÞèÛè+ô Ìà-¼¤òìæ ÌìíÜìè÷ç v¼¼û øöÞÖìíÜì÷æì
ôíë ¼ûÞíÐ» «*xHìûÜé ëè÷ç¯ Íôíôë ÅèGXèÔç Ì¤Ð¼âïð ÛìíÜì ôíë øí§ èææ Íû¤ èæí@¬‰ìk
«*x‰ìûÜéë ¼èÒô Å+ë èÜÔãæ¯ ‘Å+ë ¼¤íôç ¼ìðìöÖìíÇÞ vóßúì vðìÜ’½

A. èæí@¬‰ìk ÐjIèÜë ¼ëÜ ûÖìÔÖì èóæ¥

1) èðíâìè¼Ü• 2) èÜèÛ¤ Øè¼Ü• 3) ûãô-èùÜ• 4) èÐíëìûá• 5) ûìÈíëâì¼ Åøìà• 6) ÍèøíøìõìÈå¯
‘Å+ë-¼¤íôç’ ¥ 1. ôýìô§ì èû×ì ß ùÜóìÝ ûìùóì è÷¤§éë ëk-¼¤ûðæçQŸ ß vóð ùðUë

¼¤¹ìQ? èûûëË vóÔãæ / 2. vøèëíøåì¼”íúë ‘ÌæìÈíôìíØìëì’ ¾ûèÐ,%Ö vóÔãæ/ 3. ôýìô§ìèû×ìë
xH¼æçíQŸë èûûëíË Å+ë vóÔãæ / 4. ùÜóìÝûìùóì è÷¤è§ë ûèðÞÛìíùë Ìà ¼¤òìæ èûûëíË
Å+ë øìíëæ/ 5. ùÜóìÝ ûìùóì è÷¤è§ë Åøìà¼âïíðë ûËÞæìú Å+ë øìßúì öìíû¯

B. èæí@¬‰ìkvóë ¼¤èá: ûËÞæì èóæ ‘óëôìëé vëÔè÷r ¼ð’ ¥
1) ùÜóì Ýûìùóì è÷¤è§ë ðüÁ-øìôòÜéë (Cardiac stomach) íóßúìíÜ Çìôì ô·è+ôìë vøLå

ûì øìç/
2) ùÜóìÝ ûìùóì è÷¤è§ë ÓâæéçQŸ (Arterial system) ûì vô\éú t¬‰ìúãçQŸ (Central Nerv-

ous system);

3) ùÜóìÝ ûìùóì è÷¤è§ë ØhÜôìë ù§æ ß ØhÜôìíóë Ìûòìæ èÛè+ ôíë çìíóë
èûÛìäæ/

4) øãJìèáë Íôèå ßâìèåèõúìíâë ù§íæë ûËÞæì èóæ¯
5) ùÜóì ûì ûìùóì è÷¤è§ë vôìæ ÅøìàIèÜ ûìÈíëâì¼ æúÀ øìçìë âç ù§íæë Åøìà

ÌÇÞìÁ ØìÈíÜìíøìèõúìâ Íû¤ ôìèÒë âç ù§íæë Åøìà ÌÇÞìÁ všíæìíøìèõúìâ ûÜíç
èô vûìÄìúÀ óü,%ìQ? ¼ðôìë èÜÔãæ¯

6) ôýìô§ìèû×ìë äææçíQŸë Ìà-¼¤òìæ ûËÞæì ôëgæ¯
‘Å+ë -¼¤íôç ¥ èÛè+ô Åøíëìk «*x‰IèÜë Åçë ¼¤èÐL,% æâãæìú ‘ùÜóì ûì ûìùóì
è÷¤è§Ýôýìô§ì èû×ì’ «*ì¼èàô Ì¤íÐ øìíûæ¯ çì øöÞìíÜì÷æì ôíë ¼è÷r Å+ë èÜÔãæ¯’
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C. ÌGF ôÇìú èæí@¬‰ìk «*x‰IíÜìë Å+ë èóæ¥

1. ÌìíÇuÞìíøìõì øíûÞë ÌQ?ç¥ èçæèå Iëg&øïËÞ ¾ûèÐí,%Öë ÅíGXÔ ôëgæ¯ ÌæìÈíôìíØìëì
ÅøøíûÞë ôíúôèå tH¬ôéú ¾ûèÐ,%Ö èæèóÞ,% ôëgæ¯

2. ¼èaøó «*ìËéëì ÷ìëèå Óìëìú Ålcãç Íû¤ çìë èÛè+íç ÷ìëíå øüÇô vùìVéíçÈ ßíóë
Ûìù ôëì Åè÷ç Í ôÇìú ûÖìÔÖì èóæ ß ÌìíÇuÞìíøìõìíô Ìíæíô âíæ ôíëæ
¼ãøìëØìÈÜìâ çì ûãèÄíú èÜÔãæ¯

3. ÅøíÐ*Ëé è¼èëíøèõúì ß ÅøíÐ*Ëé âìÜìô,%³ìôìë Iëg&øïËÞ ¾ûèÐ,%ÖIíÜì èÜÔãæ Íû¤«*èçèåë
ÌQ?ç¥ óãíåì óü,%ìQ? «*ìËéë ¼ìÓìëË ß ùíËë æìâ èÜÔãæ¯

4. vÐ*Ëé vâíëìí,%ìâìåì ß Íëìôèæõìë øìÇÞôÖ èô èôÀ Ííóë Iëg&øïËÞ vÐ*Ëéèåë ¾ûèÐ,%Ö ß
æâãæì «*ìËéë æìâ èÜÔãæ¯
‘Å+ë ¼¤íôç ¥ 10.3 Íôô Ì¤íÐ ÌìíÇuÞìíøìõìë vÐ*ËéèûæÖì¼ ß ¾ûèÐ,%Ö ¼¤¹ìQ?
çÇÖ- ¼âïð øöÞÖìíÜì÷æì ôëì ðíúí×¯ çìë ¼¤èÐL,% Ì¤íÐ «*x‰IíÜìë Å+ë vóßúì
Ììí×¯
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(a) ¬Û”Ì«±e· Œ¬Ûø¬ı˛À¬ÛÈ¬±¸ [¬Û±ù´«À√À˙¬ı˛ Œ¬ı˛‡ø‰¬S]

(b) ’‡øG¬Ó¬ Ú‡˚≈q¡ ¬Û±º

Ú‡

¸¬ı˛˘ Œ¬ÛÃø©Üfl¡ Ú±˘œ
Ä±˝◊√√˜ ¢∂ø&Ô Œfl fœ˚˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ ¶ß±˚˛≈ ¬ı˛7¡¡≈¡

¸…±ø˘ˆ¬±ø¬ı˛ ¢∂ø&Ô

fl¡'√±˘ ¢∂ø&Ô

(c) ’ˆ¬…z¬À¬ı˛¬ı˛ ø‰¬Sº

ø‰¬S Ú— 10.3 (a-c)  – Œ¬Ûø¬ı˛À¬ÛÈ¬±À¸¬ı˛ ’e·±—˙ › Œ√À˝√√¬ı˛ Œ¬ı˛‡ø‰¬Sº
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(1) ›˚˛±È¬±¬ı˛ Œ¬ı˚˛±¬ı˛ ¤fl¡±˝◊√√øÚ¶®±¸

(2) È¬±—-›˚˛±˜« ø˘e·≈˚˛±È≈¬˘±
(3) ’øÚ¶®±¸

(4) √√√∏C±˚˛±Ô«±¸ ·ÀÌ¬ı˛ ¤¬ı— Î¬…±˘˜±Ú±˝◊√√È¬¸ƒ ·ÀÌ¬ı˛ √√√∏C±˝◊√√À˘±¬ı±˝◊√√È¬ õ∂±Ìœ

(5) ̋ ◊√√Î¬◊ø¬ı˛¬ÛÀÈ¬¬ı˛±¸ (6) Œfl¡±À˚˛ÀÚøÚ˚˛± (7) ŒÔ˘± ◊̋√√ÀÙ¬±Ú±¸



338

(8) Ê√˘‰¬¬ı˛ øfl¡— √flË¡…±¬ı [ø˘˜≈˘±¸] (9) ¸±Ò±¬ı˛Ì ˜±fl¡Î¬ˇ¸±

(12) ̋ ◊√√‰¬-˜± ◊̋√√È¬ ̧ ±Àfl«¡±øõI◊̧

(11) ̇ œ¬Û-øÈ¬flƒ¡ ̋ ◊√√À'√±øÎ¬¸
(10) Œ‰¬ø˘ÀÙ¬¬ı˛

(13) ø√flË¡ÀõI◊±À¸˘±¸
(14) Ù¬…±˘±ø?˚˛±˜

ø‰¬S Ú— 10.3 (1-14)  – ø¬ıø¬ıÒ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ Œ¬ı˛‡ø‰¬Sº
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ø‰¬S Ú— 10.3 (15-22)  – ø¬ıø¬ıÒ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ Œ¬ı˛‡ø‰¬Sº

(15) Œ·ø˘›øÎ¬ ƒ̧
(16) ¬ıË±øefl¡¬Û±¸ (17)  √√√∏C±À˚˛±o

(19) ̧ œ-¶Û± ◊̋√√Î¬±¬ı˛ øÚ©£¬Ú

(21) ̧ ± ◊̋√√øõ∂¸

(18)  Î¬·ƒ-øÈ¬fl¡ Î¬±˜«±À¸∞I◊¬ı˛
(19)  Î¬…±Ùƒ¬øÚ˚˛±
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(23)  ̧ ±˝◊√√flv¡o [¶aœ]

(26)  ’±·«≈…˘±¸ ¬Û¬ı˛Ê√œ¬ıœ

(27)  ¤fl¡Ì« ¬ı±Ú«±fl¡˘ƒ ¬ı…±˘±Ú±¸ƒ

(28)  ·≈¸ƒ ¬ı±Ú«±fl¡˘ƒ Œ˘¬Û±¸
(29)  ¤·«±ø¸˘±¸

(31)  ˘±øÚ«˚˛± (30)  fl¡H±fl¡…±àÔ±¸ƒ-¶aœ ̊ ¬Û≈¬ı˛≈¯∏ (32)  ¬Û≈¬ı˛≈¯∏ › ¶aœ Œ¬ı±¬Û±˝◊√√¬ı˛±¸

¬Û¬ı˛Ê√œ¬ıœ
¬Û≈¬ı≈̨̄ ∏

ø‰¬S Ú— 10.3 (32-32)  – ø¬ıø¬ıÒ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ Œ¬ı˛‡ø‰¬Sº
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(33)  ¸…±fl≈¡ø˘Ú±-¸•Û‘q¡ fl¡“√±fl¡Î¬ˇ±

¸…±fl≈¡ø˘Ú±¬ı˛
¬ı± ◊̋√√À¬ı˛¬ı˛ ’—˙

(34)  Œ‡±˘Àfl¡¬ı˛ Œˆ¬Ó¬À¬ı˛ ̋ √√±ø˜È¬-
√flË¡…±¬ı › ¬ı±˝◊√√À¬ı˛ ¸œ-¤øÚÀ˜±Ú

(35)  Œ‡±˘fl¡ ŒÔÀfl¡
¬ı±˝◊√√À¬ı˛ ’±Ú± ̋ √√±ø˜È¬

√flË¡…±À¬ı¬ı˛ [ ◊̋√√Î¬◊¬Û…±·≈¬ı˛±¸]
¬Û≈À¬ı˛± Œ√̋ √√

(37)  ø˝√√m±

(36)  ¶≈®ø˚˛˘±

(38)  ¸…±fl≈¡ø˘Ú± ̃ ≈q¡ fl¡“√±fl¡Î¬ˇ±

(39)  ˘¬ı©Ü±¬ı˛ Œ˝√√±À˜¬ı˛±¸
(40)  Œ√flË¡-øÙ¬¸ S©Ü…±fl¡±¸

ø‰¬S Ú— 10.3 (33-40)  – ø¬ıø¬ıÒ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ Œ¬ı˛‡ø‰¬Sº
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ø‰¬S Ú— 10.3 (41-47)  – ø¬ıø¬ıÒ ¸ø&Ò¬Û√ õ∂±Ìœ¬ı˛ Œ¬ı˛‡ø‰¬Sº

(41)  fl¡…±Àõ∂˘± (42)  ·…±À˜¬ı˛±¸

(44)  ø˜ø˘À¬ÛÎ¬ Œfl¡Àiß±-Ê≈√˘±¸

(45)  Œfl¡Àiß± › ¶®À˘±À¬Û`ò¬± Œ√À˝√√¬ı˛ õ∂àÔÀ26√À√¬ı˛ Œ¬ı˛‡ø‰¬Sº

(43)  ¶®± ◊̋√√À˘¬ı˛±¸

(46)  ŒÓ¬“√Ó≈¬À˘-ø¬ıÂ√± Œ¶®±À˘±À¬ÛH± (47)  ¬ÛÀ¬ı˛±¬Û±¸
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Œõ∂±À¸±˜±

Œ˜À¸±À¸±˜±

Œ˜È¬±À¸±˜±

Ê√ÚÚ-Ï¬±fl¡Ú±

õ∂Ô˜ ‡G¬fl¡
[Œ˜À¸±À¸±˜±]

ø¡ZÓ¬œ˚˛ ‡G¬fl¡
[Œ˜À¸±À¸±˜±]

Œ¬Ûfl¡È¬± ◊̋√√ÀÚ¬ı˛
√̋√±Ó¬˘

Œ¬Ûfl¡È¬± ◊̋√√ÀÚ¬ı˛
√“√±Ó¬ ¬ı± ¬Û±Ó¬

Ú‡

È¬±¸«±¸

øõ∂È¬± «̧±¸

øÈ¬ø¬ı ˛̊±

¬Û…±ÀÈ¬˘±
√√√∏CÀfl¡∞I◊±¬ı̨øÙ¬˜±¬ı˛

fl¡'√±

¸=¬ı˛Ì˙œ˘ ’e·≈˘œ

¢≠…±ÀÔ±À¬ı¸

fl¡'√±

√√√∏CÀfl¡∞I◊±¬ı̨
ø √̋√Î¬◊À˜¬ı˛±¸

Œ¬ıËøfl¡ ˛̊±˜

øàÔ¬ı˛ ’e·≈˘œ
Œ˜Ú±¸

Ê√ÚÚ-Ï¬±fl¡Ú±

Œ¬Ûfl¡È¬± ◊̋√√Ú

1

2

3a

4

3

5
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¬Û± ˛̊≈
Œ˜È¬±À¸±˜±¬ı˛ ’¶a

Œ √̋√¬Û±ÀÈ¬±¬Û…±Úø√flË¡ ˛̊±¸ ¢∂±¸Ú±˘œ ·˘ø¬ı˘

¬Û±fl¡àÔ˘œ˜…±˘ø¬ÛøÊ√˚˛±Ú Ú±˘œ√̋√± ◊̋√√Gƒ¬·±È¬

¬Û(±ÀÓ¬¬ı˛
˜˝√√±Ò˜Úœ

√̋√»ø¬ÛG¬
¸±˜ÀÚ¬ı˛ ˜˝√√±Ò˜Úœ

¬Û±ù´«œ˚˛ Ò˜Úœ
¶ß±˚˛≈-Î¬◊Ò√ı« Ò˜Úœ

˘…±À˜˘±-˜Ò…¬ıÓ«¬œ Ù¬“√±fl¡

˘…±À˜˘±

ø©Ü·˜±È¬±

6

7

8
9
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10

Œ˘ø¬ıø¬ı˛àÔ ’—˙

¤G¬-¸…±flƒ¡ Ôø˘¬ıË±Î¬±¬ı˛

‡G¬fl¡ 5 ‡G¬fl¡ 6 ‡G¬fl¡ 7

Œ¬ı˛‰¬fl¡ øÂ√^

˜ød¬©®

¸±¬ı- ◊̋√√À¸±ÀÙ¬øÊ√À ˛̊̆
·…±—ø˘ ˛̊±

Œfl¡fœ ˛̊ ¶ß± ˛̊≈¬ı˛7¡¡≈¡

·…±—ø˘ ˛̊Ú

¶ß± ˛̊≈¬ı˛7¡¡≈¡˙˘±fl¡±¬ı±˝√√œ ¬Û±¬ı˛¤ø'√À ˛̊̆  ’·«±Ú

’…±À'√¸ø¬ı˛ ¢∂ø&Ô

¬Û≈— Ê√ÚÚøÂ√^

Œ¸ø˜ÀÚ˘ Œˆ¬ø¸Àfl¡˘
ˆ¬±¸ ŒÎ¬Ù¬±À¬ı˛k

’±Î¬ˇ±’±øÎ¬ˇ Ô±fl¡± Ú±˘œ

¬ı“√±ø√Àfl¡¬ı˛ ̇ ≈√flË¡±˙ ˛̊

˘•§±˘ø•§ Ú±˘œ

øÎ¬•§Ú±˘œ

¬¶aœ Ê√ÚÚøÂ√^

Œ¸ø˜ÀÚ˘ ø¬ı˛À¸¬ÛÀÈ¬Àfl¡˘
øÎ¬•§Ôø˘øÎ¬•§±˙ ˛̊

1112

13

ø‰¬S Ú— 10.5.1-13 – fl¡“√±fl¡Î¬ˇ±ø¬ıÂ√±¬ı˛ ’e·-¸—àÔ±ÀÚ¬ı˛ ø¬ıøˆ¬iß Œ¬ı˛‡-ø‰¬S (1: ¬Û”Ì«±eõ∂±Ìœ¬ı˛ ¬Û≈À¬ı˛± ¬Û‘á¬ˆ¬±À·¬ı˛ ø‰¬S, 2: õ∂±ÌœøÈ¬¬ı˛
¸•ú≈‡±—À˙¬ı˛ ’—fl¡À√À˙¬ı˛ ø‰¬S, 3 : Œ˜À˘±À¸±˜±¬ı˛ õ∂Ô˜ ≈√ÀÈ¬± ‡G¬Àfl¡¬ı˛ ’—fl¡œ˚˛À√˙ › ¸—øù≠©Ü Î¬◊¬Û±Àe·¬ı˛ ø‰¬S, 3a-5 : ˚Ô±√flË¡À˜
Œ‰¬ø˘À¸¬ı˛±, Œ¬ÛøÎ¬¬Û±ä › ¤fl¡øÈ¬ ¬ÛÀ√¬ı˛ Œ¬ı˛‡-ø‰¬S, 6 : Œ¬ÛÃø©Üfl¡ Ú±˘œ › ¸—øù≠©Ü ’e·±—À˙¬ı˛ ø‰¬S, 7 : ¬ı˛q¡¸—¬ı˝√√ÚÓ¬ÀLa¬ı˛ ˝‘√√»ø¬ÛG¬
› õ∂Ò±Ú Ò˜Úœ¸˜”˝√√, 8 : ’±z¬– fl¡—fl¡±˘ ¤ÀG¬±©Ü±Ú«±˝◊√√È¬, 9 : ¤fl¡øÈ¬ ¬ı≈fl¡-˘±—À˚˛¬ı˛ Œˆ¬Ó¬À¬ı˛¬ı˛ ·Î¬ˇÀÚ¬ı˛ Œ¶®‰¬, 10 : Œ˜À¸±À¸±˜± › Ó¬±¬ı˛
Œˆ¬Ó¬À¬ı˛ øàÔÓ¬ ¤fl¡øÈ¬ fl¡'√±˘ ¢∂ø&Ô¬ı˛ Œ¬ı˛‡ø‰¬S [¸¬ı ’—˙ ø‰¬ø˝êÓ¬ fl¡À¬ı˛], 11 : Œfl¡fœ˚˛ ¶ß±˚˛≈Ó¬La¬ı˛ Œ√˝√√±ˆ¬…z¬À¬ı˛ ’¬ıàÔ±ÀÚ¬ı˛ Œ¬ı˛‡-
ø‰¬S, 12 : ¬Û≈— Ê√ÚÚÓ¬Laº 13 : ¶aœ Ê√ÚÚÓ¬ÀLa¬ı˛ Œ¬ı˛‡ø‰¬Sº
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’¬ı˛ø¬ıÈ¬±˘ Ú‰¬ ¬ı± ‡“√±Ê√

¬ı˛©Ü±˜ ¬Û≈?±øé¬

ø˙À¬ı˛±¬ıé¬
fl¡∞I◊fl¡

fl¡…±¬ı˛±À¬Û¸

Î¬◊√¬ı̨

ŒÈ¬˘¸Ú

◊̋√√Î¬◊À¬ı̨±¬ÛÎ¬
¸z¬¬ı˛Ì Î¬◊¬Û±e·

¬Û=˜ ¬Û√

¬‰¬Ó≈¬Ô« ¬Û√
¬Ó‘¬Ó¬œ˚˛ ¬Û√

õ∂Ô˜ ¬Û√

õ∂Ô˜ ¤ÚÀÈ¬Ú±

ø¡ZÓ¬œ˚˛ ¤ÚÀÈ¬Ú±

ø¡ZÓ¬œ˚˛ ¬Û√ [¬ıÎ¬ˇ √“√±Î¬ˇ±]

©Ü…±ÀÈ¬±ø¸©Ü
øõ∂fl¡'√±

fl¡'√±
Œ¬ıø¸¸

Œ¶®± ˛̊±˜±

¤ÀG¬±À¬Û±Î¬± ◊̋√√È¬

¤À'√±À¬Û±Î¬± ◊̋√√È¬

Œõ∂±À¬Û±Î¬±¸

Î¬…±ø"√√̆ ±¸

◊̋√√ø¶® ˛̊±˜

Œ˜¬ı˛±¸
fl¡±¬Û«±¸

fl¡'√±
Œ¬ıø¸¸ Ÿ¬ Œõ∂±ÀÈ¬±À¬Û±Î¬± ◊̋√√È¬

¤
ÚÀ

È¬ø
ÚÎ

¬◊̆

¤
ÚÀ

È¬Ú
±

˜…
±øz

¬À¬
ıƒ̆

˜…
±ø'

√̆
≈̆±

˜…
±ø'

√̆
±

õ∂Ô
˜ 

 ˜
…±ø

'
√ø˘

À¬Û
Î¬

Ó‘¬
Ó¬

œ˚
˛  ˜

…±ø
'

√ø˘
À¬Û

Î¬

ø¡Z
Ó¬

œ˚
˛  ˜

…±ø
'

√ø˘
À¬Û

Î¬

õ∂Ô
˜ 

 ¬Û
√

ø¡Z
Ó¬

œ˚
˛ ¬Û

√
Ó‘¬

Ó¬
œ˚

˛  ¬
Û

√
‰¬Ó

≈¬Ô
« ¬Û

√
¬Û

=
˜ 

¬Û
√

õ∂Ô
˜ 

øõ
≠›

¬Û
Î¬

ø¡Z
Ó¬

œ˚
˛ øõ

≠›
¬Û

Î¬

Ó‘¬
Ó¬

œ˚
˛ øõ

≠›
¬Û

Î¬

‰¬Ó
≈¬Ô

« øõ
≠›

¬Û
Î¬

¬Û
=

˜ 
øõ

≠›
¬Û

Î¬
˝◊√√Î

¬◊À¬
ı˛±¬

ÛÎ
¬ [

 Ÿ¬
¯∏á

¬ ø
õ≠›

¬Û
Î¬

]

ø˙À¬ı˛¬ı˛ Î¬◊¬Û±e·

¬ıÀé¬¬ı˛ Î¬◊¬Û±„√√±·
¬ıÀé¬¬ı˛ Î¬◊¬Û±„√√±·

ø˙À¬ı˛±¬ıÀé¬¬ı˛ Î¬◊¬Û±e·

ø‰¬S Ú— 10.7.2 – ·˘√± ø‰¬—øÎ¬ˇ¬ı˛ Î¬◊øÚ˙ÀÊ√±Î¬ˇ± Î¬◊¬Û±Àe·¬ı˛ ¸—øé¬5 Œ¬ı˛‡ø‰¬S ¤¬ı— ¬ıÎ¬ˇ fl¡À¬ı˛ ’“√±fl¡± ‰¬±¬ı˛ÀÈ¬ øõ≠›¬ÛÎ¬ (a-b)

ø‰¬S Ú— 10.7.1 – ·˘√± ø‰¬—øÎ¬ˇ¬ı˛ ¬ıø˝√√¬ı˛±fl‘¡øÓ¬ [¬Û±ù´«À√À˙¬ı˛]
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(a) õ∂Ô˜ øõ≠›¬ÛÎ¬ (b) ø¡ZÓ¬œ˚˛  øõ≠›¬ÛÎ¬
(c) Ó‘¬Ó¬œ˚˛  øõ≠›¬ÛÎ¬

ø¸˜¬ÛÎ¬

[fl¡'√± › Œ¬ıø¸À¸¬ı̨ ¬Û±Ô«fl¡… ŒÚ ◊̋√√
Œ˚ Œõ∂±ÀÈ¬±À¬Û±Î¬± ◊̋√√ÀÈ¬]

¤À'√±À¬Û±Î¬± ◊̋√√È¬

¤ÀG¬±À¬Û±Î¬± ◊̋√√È¬
ŒÈ¬ ƒ̧̆ Ú

(d) ˝◊√√Î¬◊À¬ı˛±¬ÛÎ¬ ¬ı± ̄ ∏á¬ ¬øõ≠›¬ÛÎ¬

ø‰¬S Ú— 10.7.2 – ·˘√± ø‰¬—øÎ¬ˇ¬ı˛ ¬ıÎ¬ˇ fl¡À¬ı˛ ’“√±fl¡± ‰¬±¬ı˛ÀÈ¬ øõ≠›¬ÛÎ¬ (a-b)
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¤ø¬Ûøfl¡Î¬◊øÈ¬Àfl¡˘

¤ÀG¬±øfl¡Î¬◊øÈ¬Àfl¡˘

Ÿ¬ øfl¡Î¬◊øÈ¬Àfl¡˘ d¬¬ı̨ ¬ı±
fl‘¡øM√√fl¡± d¬¬ı˛º

¤ø¬ÛÎ¬±ø˜«¸ d¬¬ı˛

Î¬±ø˜«¸ d¬¬ı˛
10.7.3 õ∂àÔÀ26√À√¬ı˛ ¬ı˛”¬ÛÀ¬ı˛‡±
˚±ÀÓ¬ ø¬ıøˆ¬iß d¬¬ı˛ Œ√‡± ˚±˚˛º

ø˜Î¬·±È¬ [’¶a]
ŒÙ¬±¬ı˛·±È¬

˝√√± ◊̋√√G¬ ·±È¬

¬Û±˚˛≈ øÂ√^

˚fl‘¡»-’¢ü±˙ ˛̊

¬Û± ◊̋√√À˘±ø¬ı˛fl¡ ¬Û±fl¡àÔ˘œ

¢∂±¸Ú±˘œ ̋ ‘√√»-¬Û±fl¡àÔ˘œ

≈̃‡ø¬ı¬ı¬ı̨
≈̃‡øÂ√̂

‰¬√flË¡±fl¡±¬ı˛ Œõ≠È¬
¢∂±¸Ú±˘œ-øÂ√^

˘…±øk›À˘È¬ Œõ≠È¬

˝√√…±¸ÀÈ¬È¬ Œõ≠È¬

ø‰¬¬ı˛≈øÚ Œõ≠È¬
¬Û±ù «́œ ˛̊ Œ‡“√±Î¬ˇ±˘
¬Ûø¬ı˛‰¬±˘fl¡ ø¬ı˛Ê√

˝‘√√» › ¬Û±˝◊√√À˘±ø¬ı˛fl¡ ¬Û±fl¡àÔ˘œ¬ı˛
¸—À˚±· ¬ÛÔ

’¶a

(a) Œ¬ÛÃø©Üfl¡ Ú±˘œ › Ó¬±¬ı˛ ø¬ıø¬ıÒ ’—À˙¬ı˛
Œ¬ı˛‡ø‰¬S Œ¬ÛÃø©Üfl¡ ¢∂ø&Ô ̧ ˝√√]

(b) ˝‘√√»-¬Û±fl¡àÔ˘œ¬ı˛ Œ˜ÀÁ¡ › ’Ú…±Ú… Œ√˚˛±˘ ¸—øù≠©Ü ’e·±—˙



349

¬Ûø¬ı˛‰¬±˘fl¡ ø¬ı˛Ê√

ø¬ıË¸˘ ¸˝√√ ø‰¬¬ı˛≈Ìœ Œõ≠È¬

˝√√…±¸ÀÈ¬È¬ Œõ≠È¬

¬Û±ù «́œ ˛̊ Œ‡“√±Î¬ˇ̆

Ù≈¬˘fl¡±¬ı˛ ̃ Ò…ø˙¬ı˛±
¬ı± ’é¬

≈√¸±ø¬ı˛ Ù≈¬˘fl¡± ¬Û±Ó¬

õ≠≈À¬ı˛±¬ıË…±efl¡

’±ÀÔ±¬ıË±efl¡

Œ¬Û±ÀÎ¬±¬ıË±efl¡

Ù≈¬˘fl¡± ¬ı± Ôø˘

˜…±ø'√ø˘À¬ÛÎ¬

(c) ̋ ‘√√»-¬Û±fl¡àÔ˘œ¬ı̨ Œ˜ÀÁ¡¬ı̨ Œ√̊ ±̨À˘¬ı̨ ¬ÛÎ¬̌Ú
[¬ı“√±ø√fl¡È¬± ’±—ø˙fl¡ ¤“√Àfl¡ Œ√‡±ÀÚ±]

(d) ¤fl¡øÈ¬ Ù≈¬˘fl¡±¬ı˛ ·Í¬Ú·Ó¬  ¬ı˛”¬ÛÀ¬ı˛‡±º

(e)  ¤fl¡øÈ¬ Ù≈¬˘fl¡± Ôø˘¬ı˛ Œ√˚˛±˘ ¸ø¬ı˛À˚˛
’±È¬øÈ¬ Ù≈¬˘fl¡±¬ı˛ ’¬ıàÔ±Ú Œ√‡±ÀÚ± ̋ √√À26√º
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’—fl¡œ˚˛ ˙±‡±

’é¬œ˚˛ Ò˜Úœ
¬ı˛©Ü™±˘ Ò˜Úœ

¬Û‘á¬œ˚˛ ˙±‡±

’—fl¡ ¬ıé¬œ˚˛ Ò˜Úœ

ƒ’—fl¡ Î¬◊√¬ı˛œ˚˛ ÒÚÚœ

¸≈õ∂± ˝◊√√À∞I◊øàÈ√√øÈ¬Ú±˘ Ò˜Úœ

ø˜øÎ¬˚˛±Ú ¬Ûø©Üø¬ı˛˚˛±¬ı˛ Ò˜Úœ

Œ¬Ûø¬ı˛fl¡±øÎ«¬À˚˛˘ Ò˜Úœ

Œ √̋√¬Û±ÀÈ¬±¬Û±Úø√flË¡˚̨±øÈ¬fl¡ Ò˜Úœ

¬Û±fl¡àÔ˘œ¬ı˛ Ò˜Úœ

’¬ÛÔ…±˘ø˜fl¡ Ò˜Úœ

Œ‰¬±˚˛±˘ ÒÚÚœ

¤ÚÀÈ¬Ú±¬ı˛œ Ò˜Úœ

©Ü±Ú«±˘ ÒÚÚœ

(f) Ò˜Úœ Ó¬La ø¬ıÚ…±À¸¬ı˛ ¸—øé¬5 Œ¬ı˛‡ø‰¬Sº

(g)

˝‘√√»ø¬ÛÀG¬¬ı˛ ¬Û‘©Üœ˚˛ (g) ’—fl¡œ˚˛ (h) › ¬Û±ù´«À√À˙¬ı˛ (i) Œ¬ı˛‡ø‰¬S ˚±ÀÓ¬ ’ø©Ü˚˛±¬ı˛
’¬ıàÔ±Ú Œ√fl¡±ÀÚ± ̋ √√À˚˛ÀÂ√º

(h) (i)

ø‰¬S Ú— 10.7.4 (a-i)  – ø‰¬—øÎ¬ˇ¬ı˛ Œ¬ÛÃø©Üfl¡ Ó¬La (a-c)  ù´¸ÚÓ¬La (d-e)  ¤¬ı— ¬ı˛q¡-¸—¬ı˝√√Ú Ó¬ÀLa¬ı˛ (g-i)  ø¬ıøˆ¬iß ’—À˙¬ı˛ Œ¬ı˛‡ø‰¬S
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˜ød¬©® ¤¬ı— Ó¬± ŒÔÀfl¡
øÚ·«Ó¬ ø¬ıø¬ıÒ ¶ß±˚˛≈

¸±fl«¡±¸ ˝◊√√À¸±ÀÙ¬øÊ√˚˛±˘ fl¡ø˜ø¸Î¬◊¬ı˛
ø¸˜¬Û…±ÀÔøÈ¬fl¡ ¶ß±˚˛≈

√√√∏C±kˆ¬±¸«  fl¡ø˜ø¸Î¬◊¬ı˛
¬ıé¬œ˚˛ ¶ß±˚˛≈¢∂ø&Ô¬ı˛ ø¬ÛG¬

’efl¡œ ˛̊ ¶ß± ˛̊≈¬ı˛7¡¡≈¡
õ∂Ô˜ Î¬◊√¬ı˛œ˚˛ ¶ß±˚˛≈¢∂&Ôœ

¯∏á¬ ¬ı± ¸¬ı«À˙¯∏ Î¬◊√¬ı˛œ˚˛ ¶ß±˚˛≈¢∂ø&Ô

¤ÚÀÈ¬Ú≈˘±¬ı˛ ¶ß±˚˛≈

¤ÚÀÈ¬Ú≈˘±¬ı˛ ¶ß±˚˛≈
’øé¬¬ı˛ ¶ß±˚˛≈
’¬ÛÔ…±˘ø˜fl¡ ¶ß± ˛̊≈
¤ÚÀÈ¬Ú±¬ı˛ ¶ß±˚˛≈

¸±fl«¡±˜-˝◊√ √À¸±ÀÙ¬øÊ√˚˛±˘
fl¡ø˜ø¸Î¬◊¬ı˛

ø‰¬S Ú— 10.7.6 – ˜ød¬©® › Ó¬±¬ı˛ ŒÔÀfl¡ øÚ·«Ó¬ ¶ß±˚˛≈¸˜”À˝√√¬ı˛ Œ¬ı˛‡ø‰¬S [¬ıÎ¬ˇ fl¡À¬ı˛ ’“√±fl¡±]

ø‰¬S Ú— 10.7.5  – ø‰¬—øÎ¬ˇ¬ı˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ Œ¬ı˛‡ø‰¬Sº
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’¬ıÀ˘±ø˝√√Ó¬  ¬ıd≈¬

Œ˘k
’¬ıÀ˘±ø˝√√Ó¬ ¬ıd≈¬ ŒÔÀfl¡

øÚ·«Ó¬ ’±À˘±fl¡ ¬ı˛øù¨
’± ◊̋√√ø¬ı˛̇  ˙œÔƒ

fl¡øÌ«̊ ˛±
fl¡øÌ«˚˛±ÀÊ√Ú Œfl¡±¯∏

Œfl¡±Úƒ-Œfl¡± ∏̄

ø√flË¡àÈ√√…±˘± ◊̋√√Ú Œfl¡±Úƒ

õ∂±˝◊√√˜±¬ı˛œ ’±˝◊√√ø¬ı˛˙ ̇ œÔ

Œ¬ı˛øÈ¬Ú≈…˘±¬ı˛ Œfl¡± ∏̄

Œ¸Àfl¡G¬¬ı˛œ ’±˝◊√√ø¬ı˛˙ ̇ œÔ

¬ı˛…±¬ıÀÎ¬±˜

Œ¬ı¸À˜∞I◊ Œ˜˜À¬ıËÚ

¬ı˛…±¬ıÀÎ¬±˜

Œ¬ı˛øÈ¬Ú≈…˘±¬ı˛ Œfl¡±¯∏
¸±Ó¬øÈ¬

Œ¸Àfl¡G¬±¬ı˛œ ’±˝◊√√ø¬ı˛˙ ˙œÔ

Œfl¡±Úƒ Œfl¡±¯∏ ‰¬±¬ı˛øÈ¬

ø√flË¡àÈ√√…±˘± ◊̋√√Ú Œfl¡±Úƒ

õ∂±˝◊√√˜±¬ı˛œ ’±˝◊√√ø¬ı˛˙ ̇ œÔ

[’] [’±]

ø‰¬S Ú— 10.7.8  – ˘•§À26√À√¬ı˛ Œ¬ı˛‡ø‰¬S (A) ¤¬ı— (B) ø‰¬ÀS Ó¬±¬ı˛ ≈√ ’—À˙¬ı˛ õ∂àÔÀ26√√ Œ√‡±ÀÚ± ˝√√À˚˛ÀÂ√º

(A)

(B)

ø‰¬S Ú— 10.7.7  – ¬Û≈?±øé¬ÀÓ¬ ·øÍ¬Ó¬ ¤À¬Û±øÊ√˙Ú [’] › ¸≈¬Û±¬ı˛¬ÛøÊ√˙±Ú [’±] õ∂øÓ¬ø¬ı•§
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Ù¬…±À¸È¬

ø√flË¡àÈ√√ ±˘± ◊̋√√Ú Œfl¡±Úƒ

¬ı˛…±¬ıƒÀÎ¬±˜¬Û≈?±øé¬¬ı˛ Ù¬…±À¸È¬¸˜”˝√√

≈√ ◊̋√√ ‡G¬fl¡ ≈̊q¡ ¬ı‘z¬

(A) ¬ı‘z¬¸˝√√ Œ·±È¬± ¬Û”?±øé¬

(B) ¬Û≈?±øé¬¬ı˛ ̆ •§À26√À√¬ı˛ ̧ —øé¬5 ¬ı˛”¬ÛÀ¬ı˛‡±

ø‰¬S Ú— 10.7.9. A-B  – ¬Û≈?±øé¬¬ı˛ ’±¬ı˛ ≈√øÈ¬ ø‰¬Sº



354

Œ¬ıø¸¸

fl¡'√±

øõ∂fl¡'√±

©Ü…±ÀÈ¬±ø¸àÈ√√

©Ü…±ÀÈ¬±ø¸ø©Üfl¡
¶ß± ˛̊≈

¬ı± ≈̆fl¡Ì±

fl‘¡øM√√fl¡±¬ı̨ Ôø˘

ø¸È¬± ¸±ø¬ı˛¬ıX √˙±˚˛

’“√±À˙¬ı˛ ˜Ó¬ ‰¬›Î¬ˇ±
Œ¬ı˛±˜˝√√œÚ Î¬◊¬ÛÀ¬ı˛¬ı˛ ’—˙

ÚœÀ‰¬¬ı˛ Œ·±Î¬ˇ±¬ı˛ ’—˙

Œ¬ı̨±˜ ≈̊q¡
Î¬◊¬ÛÀ¬ı˛¬ı˛
’—˙

Œ¬ı˛±˜˝√√œÚ ÚœÀ‰¬¬ı˛ ’—˙

(A) õ∂Ô˜ ¤ÚÀÈ¬Ú±¬ı˛ [¤ÚÀÈ¬øÚÎ¬◊˘]
øõ∂fl¡'√±¬ı˛ Œˆ¬Ó¬À¬ı˛ øàÔÓ¬ ©Ü…±ÀÈ¬±ø¸àÈ√√º

(B) ©Ü…±ÀÈ¬±ø¸©Ü Ôø˘ ‡≈À˘ ¤ÀÚ ¬ıÎ¬ˇ
fl¡À¬ı˛ [˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ Ó¬˘±˚˛] Œ√‡±
√̋√À26√º

(C) ¤fl¡øÈ¬ ©Ü…±ÀÈ¬±ø¸àÈ√√ ø¸È¬± ¬ıÎ¬ˇ fl¡À¬ı˛
’“√±fl¡± Œ¬ı˛‡ø‰¬Sº

(E) ·&Ò¸”À¬ı√œ ø¸È¬± (D) ¶Û˙«¸”À¬ı√œ ø¸È¬±

ø‰¬S Ú— 10.7.10.A-G – ø‰¬—øÎ¬ˇ¬ı˛ ø¬ıø¬ıÒ :±ÀÚøf˚˛ Ê√øÚÓ¬ ’e·±—À˙¬ı˛ Œ¬ı˛‡ø‰¬Sº
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Œ˘ø¬ıø¬ı˛àÔ
¤G¬-¸…±fl¡◊̋√√Î¬◊À¬ı˛È¬±¬ı˛Œ¬ı˛Ú±˘ Œ¬Û±¬ı˛

¬ıv±Î¬±¬ı˛

√√√∏C…±kˆ¬±¸« Ú±˘œ

Œ¬ı˛Ú±˘ ̧ …±fl¡

Œ˘ø¬ıø¬ı˛àÔ

¬Û“√±‰¬±ÀÚ± Ú±˘œ¬ı˛
ø¬ıøˆ¬iß±—À˙¬ı˛
õ∂àÔÀ26√√

¬ı˛q¡ · 3̋√√¬ı˛

¤G¬-¸…±fl¡

≈̇√flË¡±˙ ˛̊

≈̇√flË≈¡Ú±˘œ

¬Û≈—-Ê√ÚÚøÂ√̂

øÂ√̂ -Ï¬±fl¡Ú±

Œ¸ø˜Ú±˘
Œˆ¬ø¸Àfl¡ ƒ̆

øÎ¬•§±˙ ˛̊

øÎ¬•§Ú±˘œ

Ê√ÚÚ øÂ√^

ø‰¬S Ú— 10.7.12  – ø‰¬—øÎ¬ˇ¬ı˛ ¬Û≈—- (A) › ¶aœ (B) Ê√ÚÚÓ¬ÀLa¬ı˛ Œ¬ı˛‡ø‰¬Sº

(A) (B)

(A)

(B)

ø‰¬S Ú— 10.7.11  – (A) ø‰¬—øÎ¬ˇ¬ı˛ Œ¬ı˛‰¬Ú±e· [Î¬±Úø√Àfl¡¬ı˛ ¤ÚÀÈ¬Ú±¬ı˛œ ¢∂ø&ÔøÈ¬ Î¬◊Ú˜≈q¡ fl¡À¬ı˛ Œ√‡±ÀÚ± ˝√√À˚˛ÀÂ√] ¤¬ı—
(B) Œ˘ø¬ıø¬ı˛àÔ › ¤G¬-¸…±Àfl¡¬ı˛ õ∂àÔÀ26√À√¬ı˛ Œ¬ı˛‡ø‰¬Sº
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Íôô 11 qqqqq ÌìíÇuÞìíøìõì ûì ¼èaøó «*ìËé-ûùÞÓìø
(Order) øöÞQ?Ö Èædí¼ôdåì vÐ*Ëéë vÐ*Ëé-èûæÖì¼¯ Íèø¼
vâîâìè×ë ôâÞèÛè+ô Ìà-¼¤òìæ ß ¼ìâìèäô Ìì÷ëË
ùÒæ

11.1 «*t¬?ìûæì
Åí!ÐÖ

11.2 Èæí¼ôdåì vÐ*Ëé Íû¤ Ñ vÐ*ËéÛhk «*ìËéíóë Ìûòì ß Iëg& èû»úô ¼ìÓìëË èô×ã
ôÇì

11.3 ûùÞÓìø øöÞÖQ? Èædí¼ôåì vÐ*Ëéë vÐ*ËéèûæÖì¼• èûèÛ ‰̂ Óìíøë ¾ûèÐ,%Ö ß «*Óìæ-«*Óìæ
æâãæì-«*ìËé

11.4 ¼ìëì¤Ð
11.5 ÌæãÐéÜæé-1

11.6 Íèø¼ vâîâìè×ë ôâÞ-èÛè+ô Ìà-¼¤òìæ-
ûèðÛÞìíùë Ìà-¼¤òìæ
ÌQ?ÛÞìíùë Ìà-¼¤òìæ

11.7 Íèø¼ vâîâìè×ë ¼ìâìèäô Ìì÷ëË
11.8 ¼ìëì¤Ð
11.9 ÌæãÐéÜæé-2

11.10 ¼ûÞíÐ» «*x‰ìûÜé
11.11 Å+ëâìÜì

11.1 «*t¬?ìûæì
Ììíùë øöÞÖìíú Ììøæìëì «*ìËé äùíçë ¼ûÞûüðÁ øûÞ ÌìíÇuÞìíøìõì ûì ¼èaøó «*ìËéíóë

vÐ*ËéèûæÖì¼ùç çÇÖ väíæí×æ¯ Ñ øíûÞë ÌQ?ÛhÞk Èædí¼ôdåì (Insecta) ûì øçà vÐ*Ëéë
‘Ìíæíôë ôìí× Ììûìë »ådøóé ûì vðRìíøìõì (Hexapoda) vÐ*Ëé’ èòèç• ¾ûèÐ,%Ö ß æâãæìë ôÇì
øí§í×æ¯ ûçÞâìæ øöÞÖìíú Ììøæìëì Í vÐ*Ëéèåë ûùÞÓìø øöÞÖQ? èûÛìäæùç èûæÖì¼• «*èç Óìíøë
¾ûèÐ,%Ö Íû¤ ûùÞ ¼âïíðë èæûÞìè÷ç æâãæì-«*ìËéë æìâ ÈçÖìèó ø§íûæ¯ Íû¤ äìæíûæ• Ììâìíóë
øëâ Åøôìëé øçà Íèø¼ ‘âçìQ?íë Ììèø¼’ vâîâìè×ë vóíðë ôâÞèÛè+ô ùÒíæë ôÇì Íû¤
¼âìäûº ÍÈ øçíàë ¼ìâìèäô äéûæ-ôÇì ß Ìì÷ëËèûèÓ¯ vâîâìè×ë äéûæ-Óìëì ß Ìì÷ìë-
Ìì÷ëË tH¬ôéúçìú Ûëì• vóíðë Ìà-¼¤òìæß Í¼íûë Åøíöìùé¯ èû»ú ût¬?ãë èûÐó ûÖìÔÖìú æì
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èùíú Ììâëì ûì×ìÈ ôëì Ì¤Ð èûíÐ»È çhíÜ Óëíûì öìë âíÓÖ Ììøæìëì Ììô»ÞËéú èô×ã çÇÖ
ÌûÐÖÈ øìíûæ¯

Åí!ÐÖ
ûçÞâìæ Íôôèå øìÒ ôíë Ììøèæ

l ôéå-øçíàë vÐ*ËéèûæÖì¼ èû»íú ÓìëËì ôëíç øìëíûæ¯
l èûèûÓ øçíàë ¾ûèÐ,%Öùç èûÛìäæ ß èûæÖì¼ùç èûíÐ»& ¼@øíôÞ ÌìíÜì÷æì ôëíç

øìëíûæ¯
l ¾ûèÐ,%Ö ß æâãæì-«*ìËé èæûÞì÷íæ ûÖûðüç øºèç «*íúìù ôëíç øìëíûæ¯
l æìâôëíËë váír ÷Üèç ûì¤Üì ß È¤íëäé æìâ• ùËùç (genus) Íû¤ vár èûíÐ»

øãíëì ¾ûÚìèæô æìâ ÅíGXÔ ôëíç øìëíûæ¯
l Íèø¼ vâîâìè×ë ¼âìäûº äéûæÓìëì ¼@øíôÞ ûÖìÔÖì ôëíç øìëíûæ Íû¤ Ííóë Ìì÷ìë-

Ìì÷ëË ¼¤¹ìQ? «*íúìäæéú çÇÖIèÜ èæíóÞÐ ôëíç øìëíûæ
l äéûæÓìëíËë èûíÐ»& vâîâìè× vóíð èô ÓëíËë ÜáÖËéú ùÒæùç tH¬ìçQŸÖ Ííæ

èóíúí×_Í èû»íú Íû¤ Ííóë Ìà¼¤òìæ èû»íú ûÖìÔÖì ôëíç øìëíûæ¯

11.2 Èædí¼ôdåì vx*Ëéë ¾ûèÐ,%Ö Íû¤ èô×ã ¼ìÓìëË ôÇì
Ììôìíë v×ìå ðíÜß Èædí¼ôdåd¼ ûì ôéå-øçà èæíú ùèÒç øçà vÐ*Ëé äìæì-«*äìèç-

¼¤ÔÖìë âìøôìèÒíç ‘«*ìú 9 Üá’ ÌæÖ ¼ât¬? «*ìËé-«*äìèçë ¼âè,%ùç ¼¤ÔÖìë ÷ìÈíç ‘óÐ
Üíáë èô×ã vûÐé’ Ìíæô vûÐé¯ ÌèÛíöìùäæùç tH¬ôéúçì• ÅÁô»Þçì ß ¾ûè÷írÖ øçà
ÌçhÜæéú/ çìÈ «*ìú ¼ât¬? øüèÇûé äãí§ èûèÛ ‰̂ øèëíûíÐ Ííóë û¼ûì¼¯ ¼âìäûº èøøéèÜôì•
ÅÈíøìôì• ûì vâîâìè×ë äèåÜ äéûæ-Óìëì vöâæ Ììô»ÞËéú vçâèæ ÜáËéú öìöìûë ÓëíËë
äéûíæ ÌÛÖt¬? øàøìÜ ûì óüè,%æ`óæ «*äìøèçëì¯ ÌæÖ äéíûë ¼íà Íëì æìæìÛìíû ¼¤èÐL,%¯
øçíàë Ìøôìëé ß Åøôìëé ÅÛú èóôÈ ëíúí×¯ ëkí÷ì»ì âÐì• ×ìëíøìôì• èØY ÈçÖìèó vöâæ
äéûìËãûìðé ðíú vëìù ×§ìú vçâèæ ™Óã ¼¤ÔÖìèÓôÖ vôìæ òìíæ ÜìÛ ôíë øçà Ììâìíóë
¼â¼Öì ðíç øìíë¯ váíç-Ôìâìíë• ûìùìíæ ûì ÌæÖr Ð¼Öìèó vÇíô ™ëg ôíë ¼û ëôíâë
Åèlcíóë áèç¼ìÓíæ ¼áâ øçà ÔìóÖ-¼¤ôå ×ì§ì øèëíûÐ Ôìëìø ðßúìë øíëìá ôìëË ðíç
øìíë¯ Ùë• ùüðòìÜé ûì ÌæÖr èûèûÓ °ûÖ¼ìâ†Œéë áèç ôíë ßëì¯ Ììûìë øçà vÇíô Ììâëì
«*çÖá ûì øíëìá ûT Åøôìë øìÈ¯ ¼øã,øô Ìíæô Åèlcíó øëìù-¼¤íöìù ûì øèÜíæÐæ
(Pollination) «*è¹úì• øçàÛhô øçà öÇìöÇ ¼¤òìøæ ôíë Ìèæ,%ôìëé øçíàë èûæìÐ
ÈçÖìèó vÇíô Ììâëì vö ôçåì Åøô·ç ÍÔæ çì ûãèÄ Íû¤ Iëg&øïËÞ ô·è»ä ûÖûòì èðí¼íû
Í¼û tH¬éôìë ôèë¯ âÓã• èûíÐ» ÓëíËë vâìâ ‘ûé¼d-ßúìRÝBeeswax’• Üìáì• vëÐâ¼ïíçì ÈçÖìèó
øçà vóð èæ¥¼üç Ììâìíóë ûÖûðìöÞÖ °ûÖ¯ ÔìóÖ-èð¼ìíû ß øçà èûíÐí»ë ÷ìèðóì Ììí×¯
Íâæ èô Å ‰̂ç vóíÐß¯ õ‹í¼ìèØÜì (Drosophila) øçà Íû¤ û¤Ðìæã¹â èûÚìæ (genetics)

«*ìú ¼âìÇÞô ôìëË ÍÈ áh°ôìú øçà èæíú ûT û×íëë øëéáì-èæëéáì vÇíôÈ Í èûÚìíæë



358

ûT âïÜÖûìæ ¼ïr ûì ûÖìÔÖì èâíÜí×¯ çìÈ ôéå-øçà èæíú Ûìûæì-è÷Q?ì Íû¤ ùèÒç ðíúí×
«*ìËéèûóÖìë Íôèå èûèÐ,% ÐìÔì Íí`åìíâìÜèä (Entomology) ûì ôéåç+Ū

øçà vÐ*Ëéë ¾ûèÐ,%Ö
øïËÞìà óÐìë øçíà ùÒæùç ß ÌæÖìæÖ ÷ìèëèrô ¾ûèÐ,%Ö¼âïð Íëôâ vóÔì öìú_(1) vóð

¼ãtø,%Ûìíû èçæèå «*Óìæ Ì¤íÐ èûÛk ¥ ÌÔè„ç ât¬?ô• èçæèå ¼ââìíøë Ô„íô èûÛìèäç
ûá Íû¤ 7-11 èå Ì¼âìæ Ô„íô èûÛìèäç Åóë• (2) ât¬?íô ™à ûì ÌÖìí`åæì (antenna) âìr
Íôíäì§ì• (3) ûíáë «*èç Ôwíô öãk Íôíäì§ì ¼èaÜ øì Íû¤ õìæìðéæ øçà ûìíó ÌæÖíóë
èPçéú ß ç·çéú Ô„íôë «*èçèåíç öãk Íôíäì§ì õìæì• (4) Åóë ¼ìÓìëËç Åøìàðéæ (non-

appendicular)• (5) ÌìÛÖQ?ëéË ùÒíæ ÅíGXÔÖ_xH¼æè¹úì «*Óìæ Ìà ûìúãæìÜé ûì vå³èôúì”ë
(trachea) äìèÜôì öì vóð-vÔìÜíôë Íôíäì§ì vÇíô óÐíäì§ì ‘øçàíÛíó’ tøìÈëìôÜd
(spiracle) æìâô è×° Pìëì ûìÈíë ÅˆŠãk• «*Óìæ vë÷æì¤ù âÖìÜdèøèäúìæ æìÜé (Malpighian

tubules) Íû¤ ûá ß Åóíëë âÓÖíóÐ ûëìûë èòç æÜìô·èçë ¼ëg ðüÁèø„• (6) èô×ã ûÖèç¹âé
øçà ûìíó äéûæ-÷í¹ ÌøèëËç óÐì ÌGF èût¬?ë ëCøìQ?íëë (metamorphosis) âìÓÖíâ øïËÞìà
óÐì «*ì: ðú¯

11.3 ûùÞÓìø øöÞÖQ? èûÛìäæ• èûèÛ ‰̂ ûíùÞë ¾ûèÐ,%Ö ß æâãæì-«*ìËé
øçà vÐ*Ëéíô ÅøíÐ*Ëé Ììødíåèëíùìåì (subclass Apterygota) ß ÅøíÐ*Ëé våèëíùìåì

(subclass Pterygota) ÍÈ óãèå «*Óìæ èôQ?ã Ì¼âìæ Ì¤íÐ Ûìù ôëì ðú¯ ÅøíÐ*Ëé Ììødíåèëíùìåì
ûì ÌìâåìíûìÜìë (Ametabola) ¾ûèÐ,%Ö_Ìæã̂ ‰ç• õìæìðéæ ‘«*ìÇèâôÛìíûÈ ÌÇÞìÁ û¤ÐÓìëìë ¼ãëg
vÇíôÈ õìæìðéæ’¯ ÌøèëËç óÐìë øïËÞìà óÐìú øèëûçÞíæ vôìæ ëCøìQ?ë «*è¹úì æìÈ¯ ôéå-
øçà Ðjèåë ôéå ûÜíç Ììâëì «*Óìæç¥ ÍÈ ÅøíÐ*ËéÛhkíóë ûãèÄ¯ ÅøíÐ*Ëéèå çhÜæìú
ÔãûÈ v×ìå øèë¼íëë Íû¤ ÷ìëèå ûíùÞ èûÛk öìíóë æìâ ¾ûèÐ,%Ö ß óü,%ìQ? èæí@¬‰ìkëCø ¥ ûùÞ 1.

v«*ìåhëì (Protura) : øãJìèá ß ™à æìÈ/ ûÖèç¹âé ûìíëì Ô„íôë Åóë¯ óü¥ Í¼ìíëæíåìíâìæ
(Acerentomon)¯ ûùÞ 2. Ììødíåëì ÌÇûì õìÈ«Xãëì (Aptera/Diplura) : ØÖìôìíÐ ûì vxHç ûíËÞë
v×ìå âìíøë øãJìèáðéæ øçà/ ûT Ô„íôë Ü@¬Hì ™àöãk¯ óü¥ ôÖìí@øìèõúì (Campodea)¯
ûùÞ 3. vôìíÜí@¬HìÜì (Collembola) : øãJìèáðéæ• áh°ìôìú 4-6 Ô„íôë ™à öãk/ Åóë âìr
6 Ô„íôë Íû¤ ète¤íúë æÖìú ôìä ôíë Íâæ Ì¤Ðöãk¯ óü¥ ète¤-våÈÜ ôéå (Springtails

öÇì èt‡ædÇãÖëì¼• Sminthurus, ÌíôÞí¼Üì• Orchesella)¯ ûùÞ 4. ÇìÈ¼ìæãÖëì (Thysnura) : ÌýìÐ
Ììô·èçë vëìâ (scaly hairs) ûì ¼ìÓìëË vëìíâ Õìôì Ü@¬Hìíå æëâ-vóðé ôéå öìë Åóë 11

Ô„íôë Íû¤ ÌèQ?â Ô„íô ôìèÒë âç èçæèå Ìàì¤Ð ¼è ‰̂èû,%¯ óü¥ ëCøìÜé vøìôì ûì è¼ÜÛìë
èØÐd (silver fish) ûì vÜèø¼dâì (Lepisma)• èûuè¼Üd våÈÜ (bristle tails) ôéå¯

ÅøíÐ*Ëé våèëíùìåì ûì vâåìíûìÜì (Metabola) èûÐìÜ øèë¼íëë¯ ÍÈ ÅøíÐ*Ëéë øïËÞìà
óÐì ¼ìÓìëËç¥ Íô ûì óãíäì§ì õìæìöãk ‘ÌGF¼¤ÔÖô öìëì õìæìðéæ Ð*èâô-èøøéèÜôì• ×ìëíøìôì•
Åôhæ «*Û·èç çìëì èPçéú øöÞÖìíú ûì v¼íôwìèëèÜ (secondarily) õìæìðéæ ÌÇÞìÁ çìíóë
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øïûÞ¼ãëéíóë õìæì è×Ü/ èôQ?ã èûíÐ» ÓëíËë äéûæ-öìøæ vðçh ûçÞâìæ «*äˆŠíóë õìæì væÈ’¯
ÌøèëËç óÐìë øïËÞìà óÐìú Å+ëË ÌGF ûì vûÐé âìrìë ëCøìQ?ë «*è¹úìë âìëØÁ¯ våèëíùìåì
ÅøíÐ*Ëéíç 21 èå ûùÞ Ìæìúìí¼ è÷èÿç ôëì öìú Íû¤ Í ûùÞIèÜ óãèå èõèÛ¼æ (Division)

æìâô Ûìíùë ÌQ?ÛhÞk öÇì_èõèÛ¼æ 1. ÍíRìødíåèëíùìåì (Exopterygota) ûì vðåìíëìíâåìíûìÜìÝ
vðèâíâåìíûìÜì (Heterometabola/Hemimetabola) Íû¤ èõèÛ¼æ 2. Ííwìødíåèëíùìåì
(Endopterygota) ûì vðìíÜìíâåìíûìÜì (Holometabola)¯ èõèÛ¼æPíúë ¾ûèÐ,%Ö• «*èçèåë
ÌQ?ÛhkÞ ûùÞ¼âïð• «*èç ûíùÞë ¾ûèÐ,%Ö Íû¤ æâãæì «*ìËé ÈçÖìèó Íûìë ûÜì ðíû¯ âíæ ëìÔíç
ðíû• øçà-äùÁ äìæíç ðíÜ Í¼û çíÇÖë ¼íà øèë÷ú Çìôì óëôìë¯

èõèÛ¼æ ÍíRìødíåèëíùìåìë ¾ûèÐ,%Ö ß èûÛìäæ _ õìæìë ùÒæ qïËóÐì vÇíôÈ ûèðÞâãÔé/
ëCøìQ?ë Ìì¤èÐô ß ¼ìÓìëË âìrìë Íû¤ ÌøèëËç óÐìë æìâ èæ@]d (Nymph) vöíðçh Ììô·èç
«*ô·èçíç çì øïËÞìà óÐìë âçÈ èôQ?ã Ìíøáìô·çÛìíû v×ìå¯ ÍÈ èõèÛ¼íæë ûùÞ¼âïð Íûìë
ÌìíÜì÷æì ôëì ÷íÜ ‘vâìå ûùÞ¼¤ÔÖì 12 èå’¯

ûùÞ 5 ÌíÇÞìøíåëì (Orthoptera) _ ûüðóìô·èçë óãíäì§ì õìæìë «*Çâ väì§ì Ü@¬Hìíå•
ÌtH¬E× ‘èûíÐ» æìâ våùèâæì_tegmina’ èôQ?ã èPçéú väì§ì øìçÜì øóÞìë âç tH¬E×• ÷ß§ì Íû¤
èÐëìûTÜ/ âãÔ-Åøìà Ðk ß ÷ûÞËáâ (chewing/mandibulata type)¯

ÌíÇÞìøíåëì ûùÞíô øýì÷èå ûíùÞ vÛíà vóßúì Åè÷ç ûíÜ ÌìäôìÜ Ìíæíô ûíÜæ Íû¤
v¼íáír èûæÖì¼ ðú Íëôâ_ûùÞ ÌíÇÞìødíåëì óü,%ìQ? vÜìôì,% (locust) ûì øàøìÜ (Schistocerca/

è¼íšì¼ìôÞì• Locusta/vÜìôìšì «*Û·èç ùË’• è¹íôå (cricket) ûì ÅèE÷¤í§ (Achetal Íèôåì•
Gryllus/†ŒìÈÜì¼ ùË’• †Œì¼ðøìë (grasshopper) ûì ùàìØè§¤ (Poecilocerus/èøè¼íÜìí¼ëì¼
ùË’• ûùÞ †ŒìÈíÜìûLìíåìèõúì (Grylloblattodea) óü¥ vâìÜ_è¹íôå (Mole cricket) ûì ÙãëÙãíë
vøìôì (Gryllotalpa/†ŒìÈíÜìåÜdøì ùË’/ ûùÞ ûLìåìèëúì (Balattaria) óü¥ ÌìëíÐìÜì (Cock-

roach/ôôíëì÷_Blatta/ûLìåì• Periplaneta/vøèëøLÖìíæåì «*Û·èç ùË’• ûùÞ ØÖì¼dèâõì (Phasmida)

óü¥ èšôdÝèÜØd_Èæí¼= (stick/leaf - insect ùË öÇì¹íâ Caraussius/ôìëìÅè¼úì¼• Phyllium/

ØìÈèÜúìâ ùË’/ ûùÞ âÖìí`åìèõúì (Mantodea) óü¥ v«*èú¤ âÖìè`å¼ (praying mantis, ùË
Mantis)¯ ÌìëíÐìÜì ß v«*èú¤ âÖìè`å¼d øçàíóë èæíú Ììûìë èõôdèåúødíåëì (Dictyoptera)

æìâô ûíùÞë ûÖûðìëß ôëì ðú¯
ûùÞ 6 õìâÞìødíåëì (Dermaptera) _ âãÔ-Åøìà ÷ûÞËáâ/ èPçéú õìæì väì§ì «*Çâ väì§ìë

÷ìÈíç û§/ Åóë-«*ìíQ? ¼è ‰̂èû,% ëíúí× ¼ýì§ìÐéë æÖìú vóÔíç• ¼˜ëËÐéÜ ß ¼ãùèÒç Íôíäì§ì øìúã-
¼ìè¼Þ (anal cerci)¯ óü¥ ÈúìëÅÈùd (Earwig) øçà öì ¼ìÓìëËç ØèØÞôhÜìÝForficula ùËÛhk¯

ûùÞ 7 ÌìÈí¼ìøíåëì (Isoptera) _ ¼âìäûº ûTëCøÓìëé (Polymorphic) øçà öìíóë
øïËÞìàóÐìë t¬Ÿéíç Åóë ûüðóìôìë Íû¤ Ð*èâô ß ¾¼èæô äìíçë âç õìæìðéæ¯ óü¥ ÅÈíøìôì
(termite/white ant) öì ¼ìÓìëËç¥ åìèâÞ¼ (Termes) ßíõìí`åìåìèâÞ¼ (Odontotermes), ÈÅåìèâÞ¼
(Eutermes) ùËÛhk¯

ûùÞ 8 vøLíôìødíåëì (Plecoptera) _ tH¬E× øóÞìë âç• vóð Ìíøáì óéÙÞçë óãíäì§ì õìæì•
èPçéú väì§ìë «*èçèåë ÍæìÜ vÜìû (anal lobe) æìâô Ì¤Ðèå Ìíæô û§/ ¼ãíçìë âç ¼ëg•
óéÙÞ ™à (antennae) väì§ì Íû¤ øìúã ¼¤ÜùM ¼ìè¼ÞPú ¼ãtø,%¯ èæ@]dóÐìú Íôíäì§ì vå³èôíúÜ
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èùÜ (trachel gill) ÜáËéú ¾ûèÐ,%Ö¯ óü¥ v,%ìæØYìÈ (stonefly)_øìÜÞì (Perla)• ÌìÈí¼ìøìÜÞì
(Isoperla) ùËÛhk¯

ûùÞ 9 Íè@¬Hßødíåëì (Embioptera) _ v×ìå âìíøë• t¬Ÿé õìæìðéæ èôQ?ã øãëgí» óãíäì§ì
¼âìô·èçë tH¬E× ß øóÞìë âç øìçÜì õìæì Çìíô/ ât¬?ô ß øãJìèáíäì§ì Ìíøáìô·ç û§/
«*Çâ øì väì§ìú Çìíô vëÐâ †Œèp (silk gland) öìë Pìëì vëÐíâë vÙëìíåìø ûìèæíú çìíç
øïËÞìà vóð ÌìÐ*ú væú¯ óü¥ ßíúûd-ètøæìë (Web-spinner)_ßèÜíùìíåìâì (Oligotama) ùË¯

ûùÞ 10 v¼ìíôìødíåëì (Psocoptera) _ v×ìå æëâ vóíðë øçà/ ™àíäì§ì ¼ëg• óéÙÞ/
¼ìè¼Þ (cerci) æìÈ• õìæì ÇìôíÜ çì ðíû óãíäì§ìÈ èôQ?ã Ì¼âìæ ‘«*Çâ õìæìíäì§ì û§’ øìçÜì
øóÞìë âç¯ óü¥ ûãô-ÜìÅ¼ (book louse pl. book lice) _ v¼ìôì¼ (Psocus) ùË¯ ¼ýÖìÁ¼ýÖìíç
ût¬?ã ‘vöâæ ûÈør• vØíÜ ëìÔì óìæì Ð¼Ö «*Û·èç’ ûãô ÜìÈí¼ë Pìëì Ìì¹ìQ? ðíç øìíë ôìëË
Í¼íûë ÌìÒìíÜì èäèæ» ûì ×rìô Óëì Ì¤Ð Ííóë ÛáÖ¯

ûùÞ 11 Ííæì«Xãëì (Anoplura) ûì ¼ìÈØìæôhÜìåì (Siphunculata) _ õìæìðéæ• ÷Öì{ìíóíðë
ëkøìúé øçà• t¬?æÖøìúéíç øëäéûé• ât¬?ô ¼ìâíæë èóíô ¼ëg• âãÔ-Åøìà v×óô_v÷ì»ô• ™ý§
Íû¤ øìíúë vÐ»ì¤Ð Ììåíô Çìôìë Åøíöìùé ðíú ùèÒç¯ óü¥ âìæãí»ë Åôhæ_vøèõôhÜì¼
(Pediculus) ùíËë ûèõ ÜìÅ¼ (body louse), ÇìÈëì¼ (Phthirus) ùíËë èøÅèûôd ÜìÅ¼
(Pubic louse) «*Û·èç¯

ûùÞ 12 âÖìíÜìØìùì (Mallophaga) v×ìåâìíøë ‘ât¬?ô çhÜæìâïÜôÛìíû vûÐ û§’• ÷Öì{ì•
õìæìðéæ øçà_øìÔé ß t¬?æÖøìúéíç øëäéûé/ ûíáë «*Çâ Ô„ôß vûÐ û§/ âãÔ_Åøìà
÷ûÞËáâ• øìíúë vÐ»ì¤Ð Ììåíô Çìôìë Åøíöìùé¯ óü¥ øáéíóíðë Åôhæ ûì ûìõÞ ÜìÈ¼ (bird

lice)_vâíæìøæ (Menopon) ùË¯
ûùÞ 13 ÇìÈ¼ìíæìødíåëì (Thysanoptera) ÔãûÈ v×ìåâìíøë• ¼ëg vóíðë øçà• âãÔ-

Åøìà ÔìóÖût¬?ã Ìýì÷í§ ë¼ ûìë ôíë çì ÷hí» Ôìûìë Åøíöìùé (rasping - sucking type)/
óãíäì§ì ôìèÒë âç õìæì «*èçèå èÐëìèûðéæ• ÌtH¬E× Íû¤ ÷ìëøìíÐ ¼¤èÐL,% Íôâìíøë ÄìÜíëë âç
Ü@¬Hìíå vëìâëìèä¯ óü¥ èÇuœ vøìôì (Thrips)¯

ûùÞ 14 ßíõìæìåì (Odonata) ûüðóìôìë óüÆ ùÒíæë âì¤¼ìÐé øçà öìë ât¬?ôì¤Ð ¼ãûüðÁ
Íû¤ ¼ûèóíô vÙìëìíæì öìú ÍâæÛìíû vóíðë ¼èðç ¼¤ûº/ øãJìèá väì§ì vûÐ û§ èôQ?ã ™à
väì§ì (antennae) ÔãûÈ v×ìå/ tH¬E× øóÞìë âç ¼âìô·èçë óãíäì§ì Ü@¬Hìíå• ÌGFèût¬?ë ëàéæ õìæì
öìë «*èçèåë ¼@‡ãÔ-øìèxHÞô (antero-lateral) vôìË ûëìûë èû`óãûÁ• ¼ãtø,% Íôèå ùìÆ ëàéæ óìù
Çìíô¯ Í óìíùë æìâ våíëìè,%ùdâì (Pterostigma) ÌøèëËç èæ@]dóÐìë èûèÓûº æìâ æìúìõ
(Naiad) öìë âãÔÖ ¾ûèÐ,%Ö_âì¤¼ìÐé ÔìóÖ †ŒðíËë û§ âìíøë ÷ûËÞáâ âãÔ-Åøìà öìë vÜèûúìâ
(labium) Ì¤Ðèå Ü@¬Hì• èPÛìäöãk Íû¤ vøýè÷íú Óëìë áâçìöãk/ èûíÐ» xH¼æöQŸ vóíðë
ôíúôíäì§ì vë=ìÜÝôõìÜ_èùÜÝrectal-/caudal-gill’ óü¥ õ‹ìùæ ØYìÈ (dragon fly) ß õÖìâdí¼Ü
ØYìÈ (Damsel fly) ûì èûèûÓ Øè§¤-ÍíæìR (Anox) ùË¯

ûùÞ 15 ÍèØíâíëìøíåëì (Ephemeroptera) _ Ü@¬Hìíå æëâíóðé èôQ?ã âãÔ-Åøìà
ÌøèëËç/ tH¬E×• øìçÜì øóÞìë âç óãíäì§ì õìæì öì èûÐ*ìíâ Çìôì øçíà «*äìøèç õìæìë âç
öãk ðíú Ôì§ìÛìíû Çìíô/ ¼ìâíæë õìæì väì§ì Ü@¬Hìíå• èríôìËìô·èçë èôQ?ã vø×íæë õìæìíäì§ì
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v×ìå• vùìÜìô·èçë Åóë «*ìíQ? ¼è ‰̂èû,% Íôíäì§ì Ü@¬Hì ôìèÒë âç ¼ìè¼Þ (cerci) Íû¤ Ííóë
âÓÖûçÞé Ììíëì Ü@¬Hì ç·çéú ¼ìè¼Þ/ èæ@]óÐì æìúìõd öìë xH¼æöQŸ Åóë ¼¤èÐL,% ôíúôíäì§ì
vå³èôíúÜ èùÜ (tracheal gill)¯ óü¥ vâ-ØYìÈ (Mayfly) ùË ÍèØíâëì (Ephemera)¯ Í ûíùÞë
øçàíóë øïËÞìà äéûæ tH¬GFôìíÜë• ôíúô èâèæå vÇíô 24 Ù`åì øöÞÖQ?̄

ûùÞ 16 vðèâødíåëì (Hemiptera) _ ÷ß§ì• ÷Öì{ì vóíðë øçà• ûÖèç¹âé èô×ã ûìíó•
¼ûìë øïËÞìà óÐìú Çìíô óãíäì§ì Ì¼âìæ õìæì _ «*Çâ väì§ì ÷ß§ìë v÷íú Ü@¬Hì vûÐé Íû¤
vùì§ì vÇíô «*ìú ÌíÓÞô øöÞÖQ? øãëg ß ÌtH¬E× ‘Íëôâ ÌíÓÞô tH¬E×• ÌíÓÞô ÌtH¬E× õìæìë èûèÓûº
æìâ _ vðèâÍèÜå³æ (hemielytron, pl. hemielytra)/ âãÔ_Åøìà Ü@¬Hì• Íôír Íôèå v×óô_v÷ì»ô
(Piercing - sucking) æÜ ùÒæ ôíë¯ ÍÈ ûùÞÛhk øçàíóë ÷Üèç È¤íëäé æìâ ûìùd (bug)¯
óü¥ ×ìëíøìôì ûì vûõdûìù (bedbug) ¼ìÈíâR (Cimex) ùË• äìûíøìôì ûì øLÖì`åÜìÈ¼d (Plantlice)

ûì ÍèØõd (aphid)• ÐÖìâìíøìôì ûì väè¼õd (jassid) _ væíØìíåìèåR (Nephotettix) ùË•
ôåæûìùd (cotton bug) _ èõ¼dõìôÞì¼ (Dysdercus) ùË• èÄýèÄý vøìôì_è¼ôìõì (Cicada) ùË•
vt›Ü ûìùd (scale bug)• ûüðóìôìíëë ßúìåìë ûìùd (giant water bug) ûì ßúìåìë vûìåâÖìæ
(Water boatman) _ ùË vûíÜìí,%ìâ (Belostoma), ßúìåìë t›èøÞúæ (Water scorpion) ùË
væøìÝëìæìå³ì (Nepa/Ranatra)• ëkí÷ì»ì ß öQŸËìóìúô ó¤Ðô vëõhèÛõd ûìùd (Reduviid bug) ûì
èôè¼¤ ûì Í¼ìè¼æd (Kissing/Assassin) ûùÞ «*Û·èç¯ èûÐìÜ ß ¾ûè÷rÖâú ÍÈ ûùÞèåíô Ìíæíôë
âíç óãèå øüÇô ûíùÞ èûÛìèäç ëìÔì Åè÷ç_(1) vðìíâìødíåëì (Homoptera) ûùÞ öìë óü,%ìQ?
è¼ôìõì ÍèØõ• èâèÜûìù• vt›Ü Èædí¼ôdå «*Û·èç/ óãíäì§ì õìæìÈ Ììùìíùì§ì øìçÜì Íû¤ âïÜ
Åøìà ¼â Ĥíú ùèÒç æÜ ™Óã ™í» Ôìûìë (sucking) Åøíöìùé• (2) vðèâødíåëì ûì vðåìíëìødíåëì
(Hemiptera/Heteroptera) ûùÞ öìë óü,%ìQ? ÌæÖ ¼û ÓëíËë ûìùd øçà ‘«*Çâ õìæìíäì§ì
vðèâÍèÜå³ì (Hemielytra)• èPçéú õìæìíäì§ì Ììùìíùì§ì øìçÜì Íû¤ âãÔ Åøìà æÜ v×óæ
vÐì»íËë (picrcing - sucking) Åøíöìùé¯

èõèÛ¼æ Ííwìødíåèëíùìåìë ¾ûèÐ,%Ö ß èûÛìäæ _ õìæìë ùÒæ «*Çâ óÐìú ÌQ?âãÞÔé Íû¤
øíë ûèðÞâãÔé/ ëCøìQ?ë ¼@øïËÞ ß ùÛéë âìrìë Íû¤ ÌøèëËç óÐìë ÷˜Ü• ¼è¹ú «*Çâ ëCøèåë
æìâ Ðïôôéå ûì ÜìÛÞì (larva) Íû¤ ÐìQ? èPçéú ëCøèåë æìâ âïôôéå ûì èøÅøì (pupa)¯
Ììô·èç «*ô·èçíç øïËÞìà óÐìë vÇíô ÍÈ óãèå ëCíøÈ Ìíæô øìÇÞôÖ Çìíô¯ ÍÈ èõèÛ¼íæë
ûùÞ¼âïð ‘vâìå ûùÞ¼¤ÔÖì 8 èå’ Íûìë ÌìíÜì÷æì ôëì ÷íÜ¯

ûùÞ 17 èæÅíëìødíåëì (Neuroptera) _ øïËÞìà vóð æëâ/ óãíäì§ì ¼âìô·èçë û§• tH¬E×
øóÞìë âç èÐëìûTÜ õìæì/ âì¤¼ìÐé¯ óü¥ vÜ¼dÅÈ¤ ØYìÈ (lacewing fly) vt¬‰ôØYìÈ (snakefly)

¹ìÈí¼ìøì ùË (Chrysopa) Íû¤ ûTÜ øèëè÷ç ÍÖì`åÜìúæ (antlion) Íû¤ ÍèØ¼dÜìúæ (aphislion)

ÍÈ ûùÞÛhk øçíàë Ôìóô Ðïôôéå óÐì¯
ûùÞ 18 vâíôìødíåëì (Mecoptera) _ ¼âìô·èçë tH¬E× øóÞìë âç óãíäì§ì õìæì Íû¤

÷ûÞËáâ âãÔ Åøìíàë èûíÐ»Ûìíû «*Üè@¬Hç æÜìô·èçë v÷ðìëì Ííóë ¾ûèÐ,%Ö/ ¼@øïËÞÛìíû
âì¤¼ìÐé¯ óü¥ t›èøÞúæ ØYìÈ (scorpion fly) øÖìíæìøÞì ùË (Panorpa)¯

ûùÞ 19 å³ìÈíôìødíåëì (Trichoptera) _ Ììôìíë-«*ôìíë v×ìå ûì âìÄìèë âìíøë âíÇë
(moth) âç èôQ?ã ™àíäì§ì ÌìëíÐìÜì ™íàë (antenna) âç óéÙÞ ß ¼ëg/ õìæì óãíäì§ì
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øìçÜì• vëìâÐ/ èûÐ*ìâ óÐìú ×ìíç Üìùìíæì åìèÜë âç èûæÖt¬? Çìíô¯ óü¥ ôÖìè±d¼ ØYìÈ
(caddis fly)¯

ûùÞ 20 ðìÈíâíæìødíåëì (Hymenoptera) _ Íë ÌQ?ÛhÞk øçà v×ìå ûì âìÄìèë âìíøë/
âãÔ_Åøìà ÔìóÖ è÷èûíú ß v÷íå vÔíç øìíë Íâæ ôíë ùèÒç (Chewing - licking)/ øìçÜì
øóÞìë âç Íë âìr ôíúôèå èÐëìöãk óãíäì§ì õìæì• èPçéú väì§ì Ìíøáìô·ç v×ìå Íû¤
¼ìâíæë õìæìë ¼íà v×ìå v×ìå Tíôë âç Ììôìíëë vëìâPìëì ¼¤ûº/ t¬Ÿé øçíàë Åóíëë
«*ìíQ? ÐÜìôìë Øýìøì æíÜë âç Åøìà Çìíô öì èõâ øì§ìë ôìíä ûÖûðüç ðú Íû¤ Íë
èûèÓûº æìâ ßèÛøèäåë (ovipositor)¯ vâîâìè× Íû¤ Ìíæô èøøéèÜôì Ð*èâíô Íåì TíÜ
øèëûèçÞç ðú (sting)¯ óü¥ èøøéèÜôì• vâîâìè×• vûìÜçì• ÛéâëgÜ (hornet) «*Û·èç¯

ûùÞ 21 vÜèøíõìødíåëì (Lepidoptera) _ âìÄìèë ûì û§ âìíøë øçà öìíóë
õìæìíäì§ì Ìíøáìô·ç û§/ âãÔ-Åøìà¼âïð Íôír Ü@¬Hì v÷ì»ô æÜ (siphoning/sucking

tube or proboscis) ùÒæ ôíë öì ÌûÖûðüç óÐìú Ùè§ë ète¤íúë æÖìú ôh„Üìèúç Çìíô/
Ííóë Ðïôôéå óÐìë èûèÓûº æìâ ôÖìåìëèøÜìë (caterpillar) óü¥ (1) ¼û ëôíâë «*äìøèç ûì
ûìåìëØYìÈ (butterfly) öìíç ÅíGXÔíöìùÖ Í¼û ÷Üèç æìíâë «*äìøèç öÇì vðõdÜéØd ûìåìëØYìÈ
ôÖìèÜâì (headleaf butterfly Kallima)• v¼úìíÜì våÈÜ (sewallowtail) «*äìøèç öìë «*Óìæ
øÖìèøèÜß (Papilio) ùË• vøLÈæ_åìÈùìë «*äìøèç öìë «*Óìæ ùË õÖìæìúã¼ (Danaus) Íû¤ ÅyUÜ
ûíËÞë èæ@]ÖìèÜõ (Nymphalid) «*äìøèç/ (2) ¼û ëôíâë âÇ (moth) öÇì vëÐâ âÇ ûè@¬HR
(Bombyx)• ðô âÇ (Hawk moth)• ûüðóìôìíëë ÍåÜì¼ âÇ (Atlas moth) «*Û·èç¯
vð¼díøèëõ (Hesperid) «*äìøèç¯ Íëì çhÜæìâïÜôÛìíû ÌèÓôçë °ãçùìâé Íû¤ Íô vëÔì
ûëìûë Å±éúâìæ vÇíô ¼ãóïíë øìè§ äâìú¯

ûùÞ 22 vôìèÜßøíåëì (Coleoptera) _ ¼ûÞûüðÁ øçà ûùÞ ‘«*ìú 46% äìæì øçà
«*äìèç ÍÈ ûùÞÛhk’/ v×ìå vÇíô û§ âìíøë æìæì Ììôìíë ß ûíËÞë øçà ÍÈ ûùÞÛhk/
øïËÞìà vóð ¼ãóüÆ• ¼ãùèÒç Íû¤ óãíäì§ì õìæìöãk _ «*Çâ väì§ì Ðk• ÌtH¬E× ß Å+âëCíø
ôìÈèåæ (Clitin) ¼@øük/ Ííóë èûíÐ» æìâ ÍèÜå³æ (elytron, pl. elytra) èôQ?ã ß§ìë ôìíä
Íëì «*ìú Ì«*íúìäæéú/ èPçéú õìæì väì§ì ¼ãûüðÁ• tH¬E× øóÞìë âç èÐëìûTÜ Íû¤ ÍëìÈ ß§ìë
ôìíä Üìíù/ âãÔ_Åøì¤ù ÷ûÞËáâ/ Ðïôôéå óÐìë èûèÓûº æìâ †Œìû (grub)¯ óü¥ (1) èûèûÓ
ûéåÜ (beetle) vøìôì öÇì Iûdíë vøìôì ûì õì¤ ûéåÜd (dung beetle)• t›Öìëìûd ûéåÜd (scarab

beetle) Øìúìë ØYìÈ ûì vùLì-ßúìâÞ (fire fly/glow worm) ûì väìæìôé vøìôì• èûL,%ìë ûéåÜ
(blister beetle) öìë ë¼ Ììâìíóë ùìíú vÜíù vùíÜ äÜÛèçÞ vØìt›ì øí§• ôèRíæÜì
(Coccinella)• ÍèøíÜôæì (Epilachna) «*Û·èç vÜõé ûìõÞ ûéåÜ (lady bird beetle)/ (2)

t¬‰ìÅå ûéåÜd ûì ÅÈèÛÜ vøìôì (snout beetle/weevils) öìíóë ât¬?ô ¼ìâíæë èóíô ¼ëg ¼ïýí÷ë
âç èæ@¬‰âãÔé ðíú èôè˜Á «*Üè@¬Hç öÇì ÷ìíÜë vôëé vøìôì ûì ëìÈ¼d ÅÈèÛÜ (Rice weevil)

è¼íåìèØÜì¼ ùË (Sitophilus)¯
ûùÞ 23 v,%³øè¼ødíåëì (Strepsiptera) _ v×ìå âìíøë øïæÞìà vóð/ t¬Ÿé ÌQ?¥øëäéûé

(endoparasite), õìæìðéæ• øããëg» tH¬ìÓéæäéûé õìæìöãk-«*Çâ väì§ì õìæì âìè×ë ð^åìíëë (haltere)

âç øèëûèçÞç Íû¤ è¼Åíõìð^åìë (pseudohaltere) æìíâ è÷èÿç• èPçéú väì§ì øìçÜì• ÌtH¬E×
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Íû¤ tH¬GF ôíúôèå Ü@¬Hìíå èÐëìë ¼â Ĥíú ûìóãí§ë õìæìë âç èût¬?üç¯ óü¥ ,%ìÈíÜìœd (Stylops)¯
ûùÞ 24 èõøddíåëì (Diptera) _ v×ìå ûì âìÄìèë âìíøë æëâíóðé øçà öìíóë «*Çâ õìæì

väì§ì ¼ãùèÒç ¼éèâç ¼¤ÔÖô èÐëìöãk Íû¤ tH¬E×• øìçÜì øóÞìë âç èôQ?ã èPçéú väì§ì v×ìå
÷ìâí÷ë âç øèëûèÞçÞç Íû¤ ð^åìë (haltere) æìíâ è÷èÿç• ™àíäì§ì (antenna) vóíðë ÷ìÈíç
vûÐé óéÙÞ ‘âÐì ß ¼âçhÜ vùìèVíç’ èô¤ûì ât¬?ôì¤íÐë ÷ìÈíçß v×ìå• óãÈ Ôwô öãk ÷ß§ì
øìíçë âç öìë øìxHÞíóíÐ ûì Ðéí»Þ vëìâÐ ¼ëg ôìèÒë âç Ì¤Ð ¼¤èÐL,% Çìíô ‘âìè× ß ¼âçhÜ
øçíà Íû¤ Íëôâ ™à Íèë,%ì (arista) æìíâ è÷èÿç/ âãÔ -Åøìíàë «*èçèå Ì¤Ð ¼ëg ôìèÒë
âç óéÙÞ ‘âÐì ß ¼âçhÜ øçíà Íôír Íëì v×óô- v÷ì»ô (piercing sucking ) ™ý§ ùÒæ ôíë
ÌÇûì vâìåì• Ôìíåì ôìèÒë âç Íôír ™Óãâìr v÷ì»ô-™ý§ ùÒæ ôíë öìë Ì†ŒÛìíù t]éç ‘âìè×
ß ¼âçhÜ øçíà Íû¤ Íëôâ ™ý§ tøædèä¤ -¼ìÈØèæ¤ ™ý§ (sponing -siphoning proboscis),

æìíâ è÷èÿç óü¥ âÐì ÍíæìíØèÜ¼d (Anopheles), èôÅíÜR (Culex) Íèõ¼ ( Aedes), ùËÛhk• èâä
ûì ûLìõdßúìâÞ (midge/ bloodworm) øçà• ¼ÖìwØYìÈ (Sand Fly) èØYíûìíåìâì¼ (phlevotomus)

ùËÛhk/ è¼-è¼ ØYìÈ (tse-tse fly), ùüðûì¼é âìè× - âìt›ì (Musca) «*Û·èç¯
ûùÞ 25 ¼ìÈíØìæìødíåëì ûì ÍØìèæødíåëì (Siphonaptera/ Aphaniptera) _ ÔãûÈ v×ìå

âìíøë õìæìðéæ Íû¤ óãøìÐ vÇíô ÷Öì{ì vóíðë øçà öìëì øìÔé ß t¬?æÖøìúéíç ûèð¥øëäéûé
(eetoparasite) ; âãÔ Åøìà v×óæ- v÷ì»Ëáâ• v×ìå âìíøë ¼ïýí÷ë âç¯ óü¥ èûèûÓ èØ‹ ‘(Flea)-

ëÖìåd èØ‹ väíæìødè¼Üì (rat flea Xenapsylla); èðÅâÖìæ èØY øãíÜR ( human flea pules) ¯

11.4 ¼ìëì¤Ð
ôéå -øçàíóë èæíú ùèÒç Èædí¼ôdåì vÐ*Ëé «*äìèç ¼¤ÔÖì• ûÖìè: ß ¾ûè÷írÖë âìøôìèÒíç

èæ¥¼í`óíð «*ìËéäùíçë ¼ûÞûüðÁ vÐ*Ëé ‘«*ìú 9 Üá øçà «*äìèç ÍöìûÁ Ììâìíóë äìæì’¯
øçà vóðäìç ÅøôëË öÇì Üìáì• vëÐâ ¼ãíçì• èûíÐ» Óëíæë vâìâ ß ëJô vâìâ ß ëJô
èô¤ûì ÔìóÖ èð¼ìíû øçà Ììâìíóë èûèûÓ «*íúìäæ ÍÔæß èâèåíú ÷íÜí×¯ ¼øã,øô Åèlcíó
øëìù ¼¤íöìäæìú Ííóë Iëg&øïËÞ Û—èâôì• óüè,%æ`óæ ÌìÜ¤ôìèëô øçàíóë øëéáì- èæëéáìú
Ííóë ¼ðä ß ¼ìÇÞô ûÖûðìë ÈçÖìèó ôìëíË øçíàë Iëg& ¼âèÓô¯ Ììûìë Ð¼ÖæìÐé èûèûÓ
áèçôìëô øçà Íû¤ âìæã» ß âæãí»Öçë äéíûë Ììèó ûÖèÓë ôìëô ûì Ùåô øçà
Ììâìíóë èûøöÞt¬? ôíë¯ ôéå áèçôìëô øçà Íû¤ âìæã» ß âæãí»Öçë äéíûë Ììèó ûÖèÓë
ôìëô ûì Ùåô øçà Ììâìíóë èûøöÞt¬? ôíë¯ ôéå øçíàë ÷÷Þìë æìâ ôéåç+| ûì
Íí`åìíâìÜèä (Entomology) Íû¤ Íèå «*ìËéèûóÖìë Íôèå Iëgã&øïËÞ ÐìÔì¯

ÌæÖ «*ìËé-vùìVé vÇíô øçà vÐ*Ëéíô øïËÞìà vóíðë Í¼ôÜ ¾ûèÐ,%Ö Pìëì øüÇôéôëË
ôëì öìú öÇì- èçæ Ì¤íÐë vóð ùèÒç Íô väì§ì ™àíäì§ì ât¬?ô• ¼ââìíøë èçæÔwíôë
ûá Íû¤ 7-11 èå Ì¼âìæ Ôwíô èûÛìèäç Åóë/ Íôíäì§ì ¼èaÜ ûì ûíáë «*èç Ôwíô
öãk Íû¤ Ñ Ì¤íÐë èPçéú ß ç·çéú Ôwíôë «*èçèåíç Íôíäì§ì õìæìß ÌèÓôì¤Ð váír
öhk/ âãÔÖ xH¼æìà ûìúãæìÜé ûì vå³èôúì (Trachea) äìèÜôì Íû¤ vë÷æìà âÖìÜdèøèäúìæ æìÜé
(Malpighian tubula)¯
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øçà vÐ*Ëé èûÛìäíæë ‘vÐ*Ëé vÇíô ûùÞ øöÞÖQ?’ ëCøíëÔì èæí@¬‰ìkÛìíû vóÔìíæì ÷íÜ_
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è÷r 11.2-76b : Èæí¼{ì vÐ*ËéÛhk èûèÛ ‰̂ ûíùÞë æâãæì «*ìËéë øïËÞìà óÐìë vëÔ -è÷r ¥
Í¼ìíëæíåìíâìæ (2), ôÖìí@øìèõúì (3), èt‡æÇãÖëì¼ (4), ÌæÖ Íôèå ète¤ våÈÜ øçà (5), Íû¤
vÜèø¼âì 6) «*Û·èç Ììødíåèëíùìåì/ õìæìèûðéæ øèëËç t¬Ÿé ÅÈíøìôì (7), øãëg»-ÅÈíøìôì (8),

ß ¾¼èæô ÅÈíøìôì 9) vâìÜè¹íôåd (10), è,%ôd-Èæí¼= 11) èÜØd-Èæí¼= (12), èûèûÓ ÅèE÷¤í§
ûì è¹íôå øçà (13, 14, 16) v«*èú¤ âÖìè`å¼d (15), †Œì¼ðøìë ûì ùàìØè§¤ (17), vÜìôì,% ûì
øàøìÜ (18), ÈúìëÅÈùd 19) ÇìÈëì¼ Åôhæ (20), vøèõôhÜì¼ Åôhæ

(21), èûèûÓ ûãíô ÜìÅ¼ ûì v¼ìôì¼ øçà (22-24) õìæìðéæ t¬Ÿé ßíúû ètøæìë øçà
(25), Íû¤ v,%ìæ ØYìÈ (26), ûìõÞ ÜìÅ¼ vâíæìøæ (27), èÇuA vøìôì (28), õ‹ìùæ ØYìÈ Øè§¤ (29),

õÖìâíäÜ ØYìÈ Øè§¤ (30), vâ-ØYìÈ ÍèØíâëì
(31), èûèûÓ ûìùd øçà ßúìåì¼ vâ¼ìûìë ûìùd (32), vûíÜí,%ìâì ûìùd (33), ßúìåìë t›èøÞúæ

ûìùd (34), ø„ vt›åìë ûìùd (35), ßúìåìë vûìåâÖìæ (36), õìæìöãk ÍèØõd ûì äìûíøìôì (37),

ûÖìô ¼ãÈâìë ûìùd (38), üÌÖì¼ìè¼æ ûìùd (39), ÐÖìâìíøìôì èå³ ðøìë (40), èÜØ ðøìë
41) øLÖì`å-ðøìë 42) è¼ôìõì ûìùd (43), vÜ¼õÈ¤ ß vt¬‰ôØYìÈ øçà (44- 45) ôÖìè±¼ ØYìÈ

46) t¬›èøÞúæ ØYìÈ (47), èøøéèÜôì Ð*èâô (48a), ¾¼èæô (48b), Íôèå øåìë vûìÜçì çìë ¾çëé
âìèåë ûì¼ìú ¾çèë âìèåë ûì¼ìú èõâ vøí§ çìíç «*äìøèçë èõâ Ûëí× öìíç èõâ Øhíå
vûèëíú Ìì¼ì øåìë vûìÜçìë Ðïôôéå Ñ «*äìøèç Ðïôôèå vÔíú û§ ðíç øìíë (49), èûèûÓ
âÇ ß «*äìøèç ôYÇ âÇ (50), ðôâÇ (51), «*íâèÇúì âÇ (52), võÇ¼-vðõ ðôd âÇ (53),

è¼ÜÛìë tøíåõ èt›øìë (54), ûLÖìô v¼ìúìíÜìíåÈÜ (55), âæìôÞ «*äìøèç (56), ÛìÈ¼ëú
«*äìøèç (57), èûÐ*ìâôìíÜ âÇÝ «*äìøèç Ýèt¬›øìëíóë õìæì-èûæÖìí¼ë vëÔ-è÷r (58a.) -âíÇ
óãíäì§ì õìæìÈ óãøìíÐ ×ìíóë åìèÜë æÖìú• 58b- «*äìøèçë ¼û õìæì ¼¤ûº• Ü@¬HìÜè@¬HÛìíû èûæÖt¬?•
(58C), èt›øìëíóë «*Çâ õìæì väì§ì âíÇë æÖìú èûèûÓ vÜõéûìõÞ ûéåÜd (59a-e) Iûdíë vøìôì
ûì õì¤ ûéåÜd (60), tøìÈõìë-èÜô ûéåÜd

(61), Ü¤-ðËÞ ûéåÜd (62), ÷ìíÜë vôëé vøìôì ûì ëìÈ¼ ÅÈèÛÜ (63), väìæìôé vøìôì (64),

ØYìßúìë ûéåÜd å³ìÈíûìèÜúìâ (65), t¬Ÿé èôÅíÜR âÐì (66), ëgØ âÇ ûì âÇ ØYìÈ øçà (67),

v¹æØYìÈ (68), ûLÖìô ØYìÈ (69), ùÜ-èâä (70), ôìâ§ìíæì èâä vøìôì (71), æì -ôìâ§ìíæì èâä
ûì ôìÈíëìíæìèâõ vøìôì (72), vØY¼ØYìÈ (73), ð¼ÞØYìÈ (74), Ðéø vôõ øçà (75), Íû¤
,%ìÈíÜìœ øçà ‘øã¤’ (76), ,%ìÈíÜìœ øçà (76a), èØYøçà (76b),

øçà vÐ*Ëé ûì Èædí¼ôdåì ôYìÐ óãíåì Ì¼âìæ ÅøíÐ*Ëéíç èûÛìäÖ-ÅøíÐ*Ëé Ììødíåèëíùìåì
ûì ÌìíâåìíûìÜì öìë øèë¼ë ÔãûÈ v×ìå öì èô×ã Ìæã̂ ‰ç Íû¤ û¤Ð øëtøëìú õìæìðéæ ß
ëCøìQ?ëðéæ øçà vùìVé öÇì è¼ÜÛìëèØ¼d ûì ëCøìÜé vøìôì ‘øãëìíæì ûÈ ûì ôìùä -øírë
Ûýìíä Ûýìíä öìëì Çìíô ß ¼û vôíåôhíå æ,% ôíë’ ß ÌæÖìæÖ èûu¼Ü våÈÜ vøìôì• ète¤íåÈÜ
vøìôì «*Û·èç èæíú ùèÒç/ ÅøíÐ*Ëé våèëíùìåì ûì vâåìíûìÜì ÌçÖQ? èûÐìÜ øèë¼íëë Íû¤
«*Óìæ ¼û øçà vùìVé èæíú ùèÒç öìíóë âãÔÖ ¾ûèÐ,%Ö øãËÞìàíô ¼ìÓìëËç¥ õìæìöãk Íû¤
ÌGFèût¬?ë ëCøìQ?ë è¹úìú øèëËç¯ Ììøíåèëíùìåì ÷ìëèå ûíùÞ èûÛk öÇì v«*ìåhëì• Ììøíåëì•
Ììøíåëì ûì õìÈ«Xãëì vôìíÜí@¬HìÜì ß ÇìÈ¼Öìæãëì èôQ?ã våèëíùìåì æãÖæçâ 21 èå ûíùÞ èûÛk
öìíóë Ììûìë æïÖæçâ 12 èå ûíùÞë ÍíRìødíåèëíùìåì ß 7èå ûíùÞë Ííwìødíåèëíùìåì æìâô óãíåì
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èõèÛ¼íæ (Division) IE×ûº ôëì ðú¯ «*Çâèåíç õìæì ùÒíæëøãíëì «*è¹úìÈ ûèðâãÞÔé ÌÇÞìÁ Íë
èûèÛ ‰̂ óÐì óüÐÖâìæ Íû¤ äéûæ÷í¹ë ëCøìQ?ë «*è¹úì ÌGFâìrìë¯ Ìøëèóíô• Ííwìødíåèëíùìåìíç
õìæì ùÒíæë «*è¹úì «*Çíâ ÌQ?âãÞÔé ÌÇÞìÁ óüÐÖâìæ æú Íû¤ øíë ûèðâãÞÔé/ äéûæ÷í¹ë ëCøìQ?ë
«*è¹úì ùÛéëâìrìë¯ «*äìèç ¼¤ÔÖì• ¾ûè÷rÖ ß ûÖìè: Íû¤ ôâÞôìíwë âìøôìèÒíç øçà vÐ*Ëéë
èûèÛ ‰̂ ûíùÞë âÓÖ ëíúí× Ìíæô øìÇÞôÖ¯ Í¼û ûÖìøìíë vùîËçë ûùÞ èð¼ìíû Ììødíåèëíùìåìë
ûùÞIèÜ Íû¤ våèëíùìåìë ôíúôèå ûùÞ öÇì õìâÞìødíåëì• vøLíôìødíåëì• Íè@¬Hßødíåëì• v¼ìíôìødíåëì•
vâíôìødíåëì ß å³ìÈíôìødíåëìíô è÷èÿç ôëì ÷íÜ¯ Ìøëøíá ¼ûÞíøáì û§ øèë¼íëë ûùÞ
èðí¼íû vôìèÜßødíåëì Íû¤ «*Óìæ «*Óìæ ûùÞ èðí¼íû ÌíÇÞìødíåëì• vðèâødíåëì èõødíåëì•
ðìÈíâíæìødíåëì ß vÜèøíõìødíåëì ¼ãè÷èÿç¯

11.5 ÌæãÐéÜæé- 1

æéí÷ë vóßúì «*x‰IíÜìë Íô Ðíjë Å+ë ÷ìÈ• Íôô ™ëg vÇíô Í øöÞQ? èû»úût¬?ã öì
øí§í×æ çìíçÈ Ììí× ¼û Å+ë¯ ¼èÒô Å+ëèå vûí× èæíú öÇìòìíæ èÜÔãæ_

1.  øçà vÐ*Ëé äìæì «*äìèç-¼¤ÔÖì «*ìú____¯
2. øçà vÐ*Ëéë ¼ûÞûüðÁ ûùÞ ‘¼¤ÔÖìë èæèëíÔ’ ___ ûùÞ Íû¤ Ííóë øïËÞìà vóíðë

«*Çâ õìæì väì§ìë èûèÓûº æìâ ____¯
3. æéí÷ óã¼ìèëë Íôèåíç øë øë ôíúôèå øçà vÐ*ËéÛhk ûíùÞë æìíâë øìxHÞûçé

òìæèå ÜìÈæ våíæ Øýìôì ëìÔì vðìÜ¯ «*èçèå ûùÞ ÛìíÜì ôíë vÛíû øìíÐë Øýìôì
äìúùìíç Åøöãk Íôèå óü,%ìQ? øçíàë æìâ èÜÔãæ¯

  ûùÞ-æìâ  øçà æìâ ‘óü,%Q?’
(i) èõødíåëì __________

(ii) vôìíÜí@¬HìÜì __________
(iii) õìâÞìødíåëì __________
(iv) vå³øè¼ødíåëì __________
(v) âÖìíÜìØìùì __________
(vi) v¼ìíôìÞødíåëì __________

(vii) ÍèØíâíëìødíåëì __________
(viii) å³ìÈíôìødíåëì __________
(ix) èæÅíëìødíåëì __________
(x) ÇìÈ¼ìíæìødíåëì __________

11.6 Íèø¼ ‘âçìQ?íë Ììèø¼’ vâîâìè×ë ôâÞèÛè+ô Ìà-¼¤òìæ
Íèø¼d (Apis) ùËÛhk vâîâìè×ëì ðìÈíâìíæìødíåëì ûíùÞ ¼âìäûº äéûæÓìëìë ¼íûÞì+â

èæóÐÞæ¯ Ííóë Íô Íôèå «*äìèçë ûì¼ìú Çìíô èrÐ ðìäìë ûì çíóìèÓô ¼ó¼Ö öìëì æïÖæçâ
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èçæèå tø,% äìíç (caste) èûÛk Ð*èâô• ëìæé ‘t¬Ÿé’ ß øãëg»¯ øãËÞìà óÐìú Íëì ¼ìÓìëËç¥ âÓã
Ôìú Ðïôôéå óÐìú Ôìú øëìùíëËã ûì âÓã äÜ èâèÐ*ç øëìùíëËã ‘÷Üèç Ûì»ìú æìâ ûé¼d vûuõd
(bees-Bread) ¯ Ð*èâô vâîâìè× äìûíøìôì ûì ÍèØíõë vóð èæ¥¼üç ë¼ ðìèæ-èõÅ (honey

dew) ß øã,øë¼ (nectar) ×ì§ì è÷èæë ë¼ß øìæ ôíë¯ Íèø¼ «*äìèçë ûì¼ìú ‘vâî÷ìô ûì
ðìèæ-ô@¬H’ ¼âìäûº äéûíæë ¼ãÐübÜ ëéèç -æéèç Íû¤ ¼ã÷ìëg ôâÞ èûÛìäæ vóÔì öìú öìë
¼è@‡èÜç ÜáÖ ûì¼ìú Ìåhå ¼¤ëáË¯

Ûìëíç Íèø¼ vâîâìè×ë èçæèå «*äìèç vâíÜ (i) Íèø¼ õ¼Þìåì (Apis dorsata), (ii) Íèø¼
vØYìèëúì (Apis florea), Íû¤ (iii) Íèø¼ Èèwôì (Apis indica)¯ Ííóë ÷Üèç È¤íëäé æìâ
öÇì¹íâ äìíú`å ûì ëô ûé (giant / rock-bee), èÜåÜ ðìèæ ûé (little honey bee) Íû¤ Èèwúìæ
ûé (Indian bee) ¯ âÓã• vâìâ Íû¤ ÷ì»-ûì¼ ß ØÜØhíÜ øëìù ¼¤íöìäíæë äæÖ Íèø¼
vâîâìè×ë ÜìÜæ øìÜæ ûì ÷ì» ûé -èôèø¤ (bee keeping) ûì ÍèøôìÜ÷ìë (apiculture) æìíâ
¼ØÜ †ŒìâéË èÐíGFë ÌæÖçâ¯ Íë äíæÖ Ûìëíç ûÖìøôÛìíû ûÖûðüç «*äìèç Íèø¼ Èèwôì¯
Íûìíë Ììâëì ÍÈ «*äìèçíç ôâÞèÛè+ô Ìà-¼¤òìíæë öíÇìè÷ç ÌìíÜì÷æì ôëíç øìèë
‘âãÔÖç¥ Íôèå Ð*èâô vâîâìè×íô vô\ ôíë Íû¤ t¬Ÿé ß øãëg» vâîâìè×ë Ì¤Ð èûíÐí»ë èûûëË
¼ûíÐí» ¼¤íöìäô ôíë¯’

ÌæÖ øçíàë âç Ííóë vóð ß ât¬?ô¿ ûá Íû¤ Åóë èçæ Ì¤íÐ èûÛk¯
ðìÈíâíæìødíåëì ûíùÞë ÌæÖçâ ¾ûèÐ,%Ö¥ ûíáë vÐ» Ôwíôë ¼íà Åóíëë «*Çâ Ôwíôë óüÆ
¼¤ûºçì ðíú v«*ìíøèõúìâ (Propodeum) æìâô èûíÐ» Ì¤íÐë ùÒæ• Åóíëë ûìôé ÔwôIèÜë
Íôír ôìöÞÖôëé Åóë ûì ùÖìšìë (gaster) ùÒæ ûì ¼ãëãíç Íû¤ tH¬GF âìíøë ðíÜß
ðìÈíâíæìødíåëì vôìâë ëCíø vóÔìú çì Ííóë âíÓÖß «*ôå¯ ât¬?íôë øãJìáé väì§ì vûÐ û§
Íû¤ ™à väì§ì (antennae) v×ìå ðíÜß Ìíæô Ôwíôë• tøÐÞ ß ÔìíóÖë tH¬ìó“ vûìÄìú
IË¼@ø ‰̂”¯ âãÔ- Åøìà ¼âïð v×ìå vâìåì ™ýí§ë Ììôìíë ¼ìâíæ «*Üè@¬Hç Íû¤ Ùí» v÷íå
è÷èûíú çëÜ ß Ðk óãëôâ óÐìú Ôìûìë vÔíç ¼âÇÞ ‘ëÖìètø¤-ÜÖìèø¤ / rasping-lapping)¯
Íë äíæÖ âÖìèRÜì ß vÜèûúìâ (maxilla/ labiam) ¼ëg øìíçë âç Ü@¬Hìíå• èûíÐ»ç¥ vÜèûúìíâë
ùL¼ì (glossa) æìâô ¼ìâíæë Ì¤Ð väì§ì ÔãûÈ Ü@¬Hì ðíú èäðUì ûì èÜIÜì (ligula) ùÒæ ôíë
öìíç Çìíô ¼ìèë ¼ìèë Ðk• v×ìå íëìâ ‘Ôìûìë Ùí» ûì v÷íå vÔíç óëôìëé’ Íû¤ öìëÌ†ŒÛìù
É»Á t]éç ðíú vÜíûÜìâ ûì ðìèæ tøãæ (Labellum/honey spoon) ùÒæ ôíë¯

ûáì¤íÐë èPçéú ß ç·çéú Ôwíôë «*èçèåíç Çìíô Íôíäì§ì tH¬E× ¼ãùèÒç• øìÁÜì øóÞìë
âç ÌGF èÐëì ¼âè Ĥç õìæì¯Ííóë «*Çâ väì§ì èPçéú väì§ìë ÷ìÈíç Ü@¬Hì ß ÷ß§ìíç û§ Íû¤
«*èç øìíÐë ¼ìâíæë ß èø×íæë õìæì «*ìQ?ûÞçé Tíôë æÖìú Íô¼ìèë vëìâ ‘öìíóë èûèÓûº æìâ
ðÖìâãèÜ (hamuli) Pìëì ¼¤ûº Çìíô ß Íôèå ÍíëìØíúíÜë (aerofoil) æÖìú ß§ìë ¼âú ôìä
ôíë¯ õìæì ûÖèçíëíô ûáì¤íÐë «*èç Ôwíô Íôíäì§ì ôíë vâìå èçæíäì§ì øì Çìíô ðýìåì
÷Üìë äíæÖ¯ «*Çâ øìíäì§ìë «*èçèåíç Çìíô vøìíÜæ ûuìÐ (pollen brush) ß Íædíåædì vôì@¬H
öìëì Ðk ß ÙæÛìíû û¼ìíæì vëìíâë ¼â Ĥíú ùèÒçÍû¤ øãJìèáíäì§ì ûì ™àíäì§ì vÇíô
øëìùíëËã ûì âúÜì ôËì ¼ëìú¯ èPçéú øì väì§ìú ÌæãëCø Ì¤Ð öÇì vøìíÜæ ûuìÐ ( Pollen
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brush) ß vøìíÜë tøìë (pollen spur) Çìíô¯ tøìë väì§ì Ðk ôýìåìë âç Íû¤ çì øëûçÞé
Ì¤íÐ Çìíô è÷ëgËéë âç vøìíÜæ vôì@¬H (pollen- comb) ß vøôèåæ (Pecten) æìâô Ðk
vëìâIíE×ë ¼âè,%¯ vâîâìè× ØhÜ vÇíô ØhíÜ èùíú öÔæ øã,ø ë¼ (nectar) ¼¤†Œð ôíë çÔæ
çìë vëìâÐ vóíð vÜíù öìú øëìù vëËã/ vøìíÜæ vëËã/ vøìíÜæ vôì@¬HIíÜì çì ¼¤†Œð ôíë
Íû¤ ¼¤ùüðéç vëËãIE×íô vøôèåæ ôýìåì¼âïð vøìíÜæ ûìít›íå Iýíä vóú¯

Åóíëë «*Çâ ¼ìçèå Ôwô Ìíøáìô·ç û§ ¼ã,ø,% Íû¤ Íë óãèå «*Óìæ Ìàì¤Ð Íëôâ¥
(i) ßúìR ùLÖìæõ (Wax-gland) ûì vâìâ †Œèp öì vÐ» ÷ìë Ôwíôë Ì¤ôéú vóíÐ Çìíô Íû¤
öìíóë vâìâ ë¼ Ñ Ì¤ôéú vóÐèòç ÷ìëíå ,%ìæÞìâ (sternum) vøLíåë è×°øÇIèÜ èóíú ûìÈíë
Ììí¼ ß Ðk ðíú øìíçë Ììôìë ÓìëË ôíë¯ ‘Í¼ôÜ vøLåIèÜ øìÁÜì ß ÷ô÷íô ðíú
Çìíô’/ ÍÈ øìçIèÜ ÌìðëË ôíë Ð*èâô vâîâìè× vâî÷ìíôë «*íôìV ûìæìú (2) è,%¤ (sting) ûì
TÜ öì Åóíëë ÌèQ?â «*ìíQ? ÐÜìôìë âç ¼¤èÐL,% Çìíô/ t¬Ÿé vâîâìè×íç öì ßèÛøèäåë
(ovipositor) ûì èõâ øì§ìë æÜ èð¼ìíû ôìä ôíë çìÈ Ð*èâô vâîâìè×íç ó¤Ðæôìëé TÜ•
Ìíæôåì ÈæíäôÐæ vóßúìë ¼ïýí÷ë âç Íû¤ Ííç Çìíô èçæèå ¼ëg ôìèÒë âç Ðk ÐÜìôì
‘Íôåì øüVíóÐéú ß óãèå Ì¤ôíóÐéú’ öì Íôèå ÐÜìôì-ÌìûëËé Pìëì Õìôì Çìíô Íû¤ ¼û
Íôír èâíÜ Íôèå èû»-ûìðé æÜùÒæ ôíë/ TíÜë óã-øìÐ ôëìíçë âç Íû¤ èûíÐ»
âì¤¼íøÐé Pìëì TÜ ß çìë ¼¤èÐL,% †Œèpíäì§ì ¼˜ìèÜç ðú/ ¼ïçìë âç ¼ëg èû» †Œèpë èû»
Íí¼ äâì ðú èû» ÇèÜíç öì ¼¤Ðíæë ¼âíú ¼¤ôhè÷ç ðíú èû»íô æÜøíÇ ¼¤Ðæòìæ vÕíÜ
vóú/ Ììë ¼¤èÐL,% Çìíô v×ìå Íôèå áìë ëí¼ë †Œèædç ûì ÌÖìÜôÖìÜìÈæ †Œèp (alkaline

gland) TíÜë ÐÜìôìIèÜë Ì†ŒÛìíù Tíôë âç ûýìôìíæì v×ìåí×ìå ÍôIE× vëìâ Çìíô öìë
âíÓÖ TÜ ó¤èÐç òìíæ û¼ìë øë Ð*èâô vâîâìè× «*ìúÈ çì çhíÜ èæíç øìíë æì¯ vâîâìè×èå
Åí§ öìú èôQ?ã çìë vÇíô è×` ‰̂ TÜ èæûa Ìûòìú èô×ãáË ¼è¹ú Çìíô¯

 vóíðë vÛçíëë Ìà-¼¤òìæ øöÞÖìíÜì÷æìú ÅíGXÔíöìùÖ¥ (i) ât¬?ôì¤íÐèòç Íôíäì§ì
ÔìóÖ †Œèp ûì Øhõ ùLÖìw (food gland) ¯ øýÖì÷ìíæì ÇèÜë ¼â Ĥíú ùèÒç Í¼û †Œèp “ëúìÜ väÜé”
(Royal jelly) èæ¥¼ëË ôíë öì ëìËé vâîâìè×ë Ðïôôéåëì Ôìú¯ óãíäì§ì ÜìÜì-†Œèp• «*Çâíäì§ì
ât¬?ôì¤íÐ ß èPçéú väì§ì ûáì¤íÐ Íû¤ Íôíäì§ì v÷ìúìÜ †Œèp ûì âÖìèwûãÜìë †Œèp
(mandibular gland) öì t¬Ÿé-vâîâìè×íç û§ Íû¤ vØíëìíâìæ èæ¥¼ëíËë ÅÁ¼¯ (3) øýÖì÷ìíæì
ÔìóÖæìÜéë ùÜèûÜ v¼ìäì Åóíë èùíú t]éç ðíú ¹ø ûì ðìèæ ,%âìô (crop/honey-stomach)

gèûíÐ» Íôèå Ì¤Ð ùÒæ ôíë vöÔìíæ øã,ø -ë¼ ûì væôåìë (necter) âÓãíç øèëûèçÞç ðú ß
¼è˜ç Çìíô¯ øìôòÜé Íôèå Ü@¬Hì vâìåì æíÜë âç/ ¹ø ß øìôòÜéë âíÓÖ Çìíô Ôãû
v×ìå Íôèå Ì¤Ð öì v«*ìíÛè`å³ôhÜì¼ ûì èùäÞìõÞ (proventriculus/gizzard) æìíâ ÌèÛèðç Íû¤
ÍâæÛìíû ùèÒç vö çì ¹ø vÇíô øìôòÜéíç ÔìóÖ öÔæ öìú çÔæ v¼åì èæúèQŸç ôíë
‘Íô¼íà vûÐé vöíç vóú æì’• ÔìóÖ Ðk èô×ã ûì øëìù vëËã ÇìôíÜ çì ÷ìø èóíú èøí» æëâ
ôíë vóú Íû¤ øìôòÜé vÇíô ¹íø ÔìóÖíô ôÔíæì Åóùç ðíú Ìì¼íç vóú æì¯ ((4)

øìôòÜéë øëûçÞé ÔìóÖæìÜéë Ì¤Ð ðíE× ¼ëg• Ü@¬Hì æíÜë âç ÈèÜúìâ• t]éç ÇèÜë âç
vôìÜæ Íû¤ Ììíëì t]éç ß Ü@¬Hìíå âÜìÐú ûì vë=ìâ (Rectum) öìë vóßúìíÜ Çìíô ×úèå
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èûíÐ» vôì» IE× ‘æìâ vë=ìÜ †Œèp• âÜ vÇíô vÐ» äÜèû`óã ™í» væú ß vóíð äíÜë øèëâìË
ûýì÷ìú¯ øìôòÜé ß ÈèÜúìíâë ¼¤íöìù òíÜ Çìíô 100-125 èå Ü@¬Hì ß ¼ëg âÖìÜdèøäé_ æìÜé
vöIíÜì Íôír vâîâìè×ë vë÷ôöQŸ̄  (5) vâîâìè×ë xH¼æöQŸ vå³èôúìäìèÜôì öìíç ÜáËéú Åóíëë
vå³èôúìæìÜéë ûüðóìôìíëë ûìúãÇÜéíç øèëûèçÞç ùÒæ öì vâîâìè×ë Íôåìæì ß§ì ¼@¬cû ôíë¯ (6)

vâîâìè×ë ÌæÖìæÖ ÌàçQŸ ¼ãùèÒç öèóß íöîæ äææìà Ð*èâô vâîâìè×íç èæè,¬›‹ú ß óãûÞÜÛìíû
ùèÒç¯ øãëg» ß t¬Ÿé äææìà öÇì¹íâ øãëg» ‘ võ‹ìæ’ ß t¬Ÿé ‘ëìæé’ vâîâìè×íç øãíëìøãèë ôìöÞÖôë
Ìûòìæ Åøèòç Íû¤ ëìËé vóíðë ÌèQ?íâ äææçQŸ ¼¤ÜùM Øýìøì ÐÜìôìë æÖìú èõâ-øì§ìë
æìÜé ûì ßèÛøèäåë (ovipositor) Çìíô¯ Íôíäì§ì ™¹ìÐú ûì èõ@¬HìÐú• çÁ¼¤ÜùM ûèðÞâãÔé æìÜé
‘öì vÐí»ë èóíô t]éç ß Íôíäì§ì èûíÐ» †Œèp öãk’¯

11.7 Íèø¼ vâîâìè×ë ¼ìâìèäô Ìì÷ëË
 vâîâìè× ÔãûÈ Å ‰̂çâìíæë ¼âìäûº øçà• Ííóë øüèÇûéíäì§ì óÐ ðìäìë õìæì «*äìèçë

«*ìú øýì÷íÐì «*äìèçíç Íëôâ äéûæ öìøæ vóÔì öìú Íû¤ Íèø¼ vâîâìè×ë «*ìú ¼û «*äìèçÈ
òìúé vâî÷ìô ûìæìú¯

 vâî÷ìô ùÒæ èûèÓ ¥ vâî÷ìô ¼ìÓìëËç¥ ÍâæÛìíû ùèÒç ðú öìíç çì èæ@¬‰âãÔé ðíú
vôìæ ùìí×ë õìÜ• óìÜìíæë vôìËì ûì ¼íûÞìE÷ vôìæ ÌûÜ@¬Híæ Ììåíô Çìíô¯ vâèÜíØëì «*äìèç
vâî÷ìô ûìæìú Ìaôìë Iðìë vÛçíë ûì û§ ùìí×ë Øþìøì vâìåì õìíÜë vÔýìóíÜ ¯ vâîâìè× tH¬éú
Åóë èæ¥¼üç vâìâ èóíú vâî÷ìô ûìæìú/ vâìíâë øìçIíÜìíô ÌûÐÖ v÷ìúìÜ èóíú vÇÁíÜ çìíç
ât¬?ôì¤íÐ èòç †Œèp ë¼ èâèÐíú æâæéú ôíë væßúì ðú¯ vâî÷ìô Ìì¼íÜ ôçIèÜ ×úíôìíËë
Ôãøëéë ¼âè,%¯ Ð*èâô ùìí×ë vëèäæ ë¼ ß ¼¤†Œð ôíë Íû¤ çì èæíú «*íôìV âãÔ ûa (Seal)

ôíë vóú¯ «*íôìV âãÔ Õìôì øóìÇÞíô è«*íøìèÜ¼ ûì ûé-†X ã (prepolis/bee glue) ûÜì ðú¯
v«*ìíôìVIíÜìíô èô ôìíä Üìùìíæì ðíE× çìë ßøë èÛè+ ôíë ÍIíÜìíô «*Óìæ óãèå Ûìíù
Ûìù ôëì öìú¥ (1) ¼˜íúë «*íôìV ûì v,%ìíëä v¼Ü (storage cell) vâî÷ìíôë ÷ìë Óìíë ß
Åøíëë èóíô Çìíô âÓã ß øëìùíëËãíç ÛèçÞ ðíú• (2) ÌøèëËçíóë «*íôìV ûì ûuãõ v¼Ü
(brood cell) vâî÷ìíôë æéí÷ë èóíô âÓÖÛìíù Çìíô ÌøèëËç vâîâìè× èæíú¯ ûuãõ v¼ÜIíÜìíô
Ììûìë èçæÛìíù èûÛk ôëì öìú öÇì- (1) Ð*èâôíóë «*íôìV ûì ßúìôÞìë v¼Ü (worker-cell)

Ííç Ð*èâô vâîâìè×ëì û§ ðú• (2) øãëg»íóë «*íôìV ûì võ‹ìæ v¼Ü ( drone cell) Íôåh û§
Ììôìíë Íû¤ øãëg» vâîâìè× Ííç û§ ðú• (3) t¬Ÿéíóë «*íôìV ûìôhÈæ v¼Ü (queen cell) ÔãûÈ
û§ Ììôìíëë Íû¤ æìæì âìíøë¯

¼ìâìèäô ùÒæ -èûèÓ ¥ Íôèå vâî÷ìíôë vâîâìè×íóë âíÓÖ óãÈ ¼ã¼¤ðç øºèçíç ôìèúô
Ð*â-èûÛìäæ vóÔì öìú¯ û§ âìíøë ¼ãùèÒç Íôèå vâî÷ìíô «*ìú ÷èGXÐ ø˜ìÐ ðìäìë øöÞÖQ?
vâîâìè× Çìíô öìíóë èçæèå «*Óìæ vÐ*Ëé ûì äìíç ( caste) Ûìù ôëì öìú¥ ëìËé ûì t¬Ÿé _
vâîâìè× (queen)• øãëg» vâîâìè×ëì ûì võ‹ìæ (drone) Íû¤ Ð*èâô - vâîâìè× ûì ßúìôìÞ¼
(worker) ¯ Ííóë ¼¤ÔÖì• ôìä ß Ìì÷ëË èûèÓ ¼¤íáíø ÍÛìíû ûÜì öìú¥ ëìËé vâîâìè× -
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Íôèå vâî÷ìíô ûì vâîâìè× ôíÜìæéíç ¼ìÓìëËç âìr Íôèå ëìËé Çìíô/ ‘çìÈ vâîâìè×
ôíÜìæéíô âíæìùìÈèæô (monogynic) ÌÇÞìÁ Íô ëìËéë ôíÜìæé ûÜì ðú¯ ëìËéÈ Íôâìr èõ@¬H
ÅÁøìóæôìëé vâîâìè× tH¬ú¤ ¼ü,% ðú èæè»k èõ@¬H vÇíô ß Ðïôôéå óÐìú ëíúÜ väÜé vÔíú¯
ëìËéÈ ôíÜìæéë «*ìú ¼û ¼óí¼Öë ÅÁøìóô• çìë Íôâìr ôìä óã èçæ û×ë Ììúã ¼éâìë âíÓÖ
èóæ«*èç óã ðìäìë ôíë èõâ øì§ì¯

øãëg» -vâîâìè× ûì võ‹ìæ ¥ ôíÜìæéíç Ííóë ¼¤ÔÖì «*ìú óãíÐì¯ t¬Ÿé- vâîâìè×ë v÷íú vûÐé
vâìåì öèóß ¾óíÙÞÖ É»Á Ôìíåì Ìèæè»k èõâ vÇíô Íëì ÅÁøìèóç ðú Íû¤ Íëìß Ð*èâô Ôìûìë
æì väìùìíÜ ÌÛhk Çìíô¯ Ííóë ôìä ¼âúâç ûìÈíë Åí§ èùíú Å§Q? t¬Ÿé vâîâìè×íô ‘èæíäë
ûì ÌæÖ ôíÜìæéë’ çì§ì ôíë vöîæ èâÜíæ ëç ðßúì¯ Íôìíä ¼ØÜ øãëg» vâîâìè× èâÜæìíQ?
âìëì öìú¯ Ì¼ØÜ øãëg» ôíÜìæéíç èØíë Ììí¼ èôQ?ã Ð*èâôëì Íô¼âíú çìíóëçìè§íú ûìë
ôíë vóú Íû¤ ßëì âìëì øí§¯ Ð*èâô vâîâìè× - èô¤ûì ßúìôÞìë ûaÖì t¬Ÿé-vâîâìè× âìr ÌÇÞìÁ
vö¼û t¬Ÿé-vâîâìè×ë äææìà ¼ãùèÒç æì ðíú ÌôâÞô óÐì «*ì: ðú çìëìÈ èô×ã võ‹ìæ ¾çèë ðíç
øìíë¯ ßúìôÞìëì ôíÜìæéë äíæÖ óëôìëé ¼û ûìÈíëë ôìä ‘vâî÷ìíôë äæÖ òìæ èæûÞì÷æ ôëì•
vâî÷ìô ûìæìíæì ÌìÐ øìÐ çìÜìÐ ôíë Ììæì’ Íû¤ vÛçíëë ôìä ‘ôíÜìæé ¼¤ëáË• ¼ìëìÈ ß
¼ìØìÈ • èûèÛ ‰̂ óÐìú vâîâìè×íóë çóìëèô ôëì Ôìßúìíæì «*Û·èç öìûçéú ôìä’ ôíë Çìíô¯
ÌQ?ç¥ øýì÷ ×ú ¼:ìð Ììúã¼éâì Ð*èâíôë çíû vûÐé Ðéíç èæäéû óÐìú çì vûí§ èùíú ×âìí¼ë
ðíç øìë¯

Íèø¼ vâîâìè×íóë Ìì÷ìë-Ìì÷ëíËë Ììíëì ôíúôèå Iëg&øïËÞ èóô Íûìíë ÌìíÜì÷æì ôëì
öìô¯

(1) v¼ìúìèâÞ¤ ûì Äýìô vûýíÓ ß§ì_ vâîâìè×íóë vâî÷ìô ûìÈíë Íí¼ óïëóïëìíQ? Åí§
öìßúìíô ûÜì ðú v¼ìúìèâÞ¤¯ vôìæ vâî÷ìíô vâîâìè×ë ¼¤ÔÖì vûí§ vùíÜ Íëôâ ðíú
Çìíô ûíÜ Ìæãâìæ ôëì ðú¯ v¼ìúìèâÞ¤ ðú ¼ìÓìëËç¥ û¼Q?ôìíÜ ûì †Œéí,‡ë ™ëgíç
Íû¤ Íëôâ ðßúìë Ììíù Ìíæô ëìæé ß øãëg» vâî÷ìíô ÅÁøìóæ ôíë væßúì ðú¯
¼ûíÇíô «*ûéËì èô¬Q; èõ@¬H-ÅÁøìóíæ ¼áâ ëìèË-vâîâìè× æûéæ ¬t¬?íëë ëìËé øãëg» ß
x*èâôíóë ûì¼ìú vëíÔ ÌæÖíóë èæíú ûì¼ì ×ìí§ Íû¤ óïíë vôìÇìß Åí§ èùíú æçhæ
vâî÷ìíô æçhæ ôíÜìæéë ø+æ ôíë¯ øãëìíæì ûì¼ìú Ííç ¼ó¼Ö ¼¤ÔÖìë ÷ìø ôíâ öìú
Íû¤ Ííç æûéæì ëìËéíóë âíÓÖ vö «*Çâ ÅÁøìèóç ðíúí× v¼ ÌæÖ ëìËéíóë TÜ
Øhèåíú vâíë vØíÜ Íû¤ ûì¼ìèåíô Íô ëìËé vôè\ô ôíë væú¯

(2) Íût›èw¤ (absconding) ûì øãëìíËì ûì¼ìë ¼@øïËÞ ûäÞæ _ Ííç ¼ât¬? øïËìÞà vâîâìè×
vâî÷ìô v×í§ ¼íëöìú ß ÌæÖr vâî÷ìíôë ø+æ ôíë¯ Í Ùíå öèó øèëíûíÐ
vâîâìè×íóë ÔìóÖìÛìû ðú ‘ÔìóÖ ¼¤†Œíðë ÅÁ¼ ¼øã,øô ùìí×ë Ùìåèç Ùíå¯’ ûì
Ðrãíóë Ìì¹âæ ‘èøýøí§• ÅýÈíøìôì ûì ßúìR âÇ’ ÌèçV ôíë vçìíÜ¯

(3) vöîæ èâÜíæë äæÖ ß§ì ÌÇÞìÁ æìødè¼úìÜ ûì âÖìíëä ØYìÈå (nuptial/ marriage

flight) øãëg» ß t¬Ÿé vâîâìè×ë ‘ëìæéë’ vöîæ èâÜíæë äæÖÈ ßíóë ¼ìâèúô ûì¼ì v×í§
ÌìôìÐèûðìëé ðßúì¯ óã óØìú Íåì ðíú Çìíô «*ìÈâ v¼ìúìâÞ (prime swarm) ûì «*Óìæ
Äýìô ûìèæíú ß§ì öìíç Çìíô ûút›ì ëìËéèå Íû¤ ÍôóÜ øãëg» vâîâìè× Íû¤ çìë
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øëûçÞé èPçéú v¼ìúìâÞ öìíç Çìíô ûì¼ìë æçhæ ëìËéíóë väÖ,%Öçâìèå Íû¤ ÍôóÜ
øãëg»-vâîâìè×¯ ÅÛú váírÈ ëìæé Íôèå øãëgí»ë ¼íà èûðìëôìíÜ vöîæ èâÜíæ ëç
ðú¯ Í Ìûòìú øãëg» ß t¬Ÿé ¼¤ûº óÐìú ÅÛíú âìèåíç øí§¯ ¼¤ûº óÐì vÇíô
èæíäíô âãk ôíë ëìËéèå vâî÷ìíô èØíë Ììí¼¯ çìë ™¹Óìæé ÍÔæ øãëgí»ë ™¹íôìí»
øïËÞ öì èõ@¬H èæí»íôë ôìíä Üìíù¯ ëìËé vâîâìè× Ìíæô váírÈ ÍôìèÓôûìë vöîæ-
èûðìë ß èâÜíæ ëç ðíú Çíô¯

(4) ûé-ÜÖìàãíúä (bee language) ûì vâîâìè×íóë ‘Ð*èâô’ âíÓÖ vöìùìíöìù øºèç -
væìíûÜ øãët›ìë «*ì: Ì,%³éú «*ìËéèûó ôìÜÞ Ûæd èØ‹t› (Karl Von Firsch) Ð*èâô
vâîâìè×íóë âíÓÖ«*÷èÜç ÍÈ øºèçèåë Ììèû,¬›ìëô ß ûÖìÔÖìóìçì¯ Ð*èâô vâîâìè×
ûìÈíë vôìæ ÔìóÖ ÅÁí¼ë ¼aìæ vøíÜ vâî÷ìíô Íí¼ çìë ôçôIèÜ vóð Ûèàâì
Pìëì ÌæÖ Ð*èâô -vâîâìè×íóë çì “äìæìú”¯ ÅÁ¼ óïíëë ðíÜ Åóëì¤Ð æìè÷íú ÌÇÞìÁ
våÈÜ ßúìèù¤ (tail wagging) ôíë äìæìíæì ðú/ ôìí×ë ðíÜ ëìÅw õÖìA ûì ÙãËÞæ
æìí÷ë âìÓÖíâ äìæìíæì ðú¯ ûèðëìùç Ð*èâô èæèóÞ,% “Ôûë äìæìíç” èæèóÞ,% æì÷ ûì
Ûèàâìú ¼è¹ú Çìíô ÔìèæôáË ÌæÖ Ð*èâôëì Í vÇíô ÌæÖ ÅÁí¼ë ¼@¬cìûÖ Ìûòìæ
óïë&• èóô• ÅE÷çì ÈçÖìèó èû»íú ðèó¼ øìú ß çÁáËìÁ vûèëíú èùíú ÔìóÖ ¼¤†Œíð
ëç ðú¯ vâîâìè×íóë øìëtøèëô ÍÈ vöìùíöìùøºèçë ûì ûé ÜÖìàãíúä ôìöÞÖôë
ðú ûé õÖìíAë Pìëì¯ ÌûÐ ùa ¼í÷çæçìß Í ûÖìøìíë ¼ðìúô ðíú Çìíô¯

11.8 ¼ìëì¤Ð
Íèø¼ vâîâìè× ðìÈíâíæìøíåëì ûíùÞ ¼âìäûº äéûæ Óìëìë ¼íûÞì+â óü,%ìQ?̄  Ííóë Íôèå

ôíÜìæéíç ûì ûì¼ìú èrÐ ðìäìë ûì çíóìèÓô ¼ó¼Ö Çìíô öìëì ÌQ?ç èçæèå äìç ûì ôìí,%
(caste) èûÛk¥ ëìËé ûì t¬Ÿé vâîâìè× ‘øèëËç ëìËé ¼ìÓìëËç «*èç ôíÜìæéíç Íôèå¯ ôíÜìæé
Íô ëìËé vôè\ô ûì âíæìùìÈèæôÝ monogynic’• võ‹ìæ ûì øãëg»- vâîâìè× ‘¼¤ÔÖìú «*èç
ôíÜìæéíç «*ìú óãíÐì’ Íû¤ ßúìôÞìë ûì Ð*èâô vâîâìè× ‘ôíÜìæéë ûìôé ¼û ¼ó¼Ö’¯

 Ûìëíç Íèø¼ vâîâìè×ë èçæèå ÅíGXÔíöìùÖ «*äìèç õ¼Þìåì (dorsata; ÷Üèç æìâ äìíú`å ûì
ëô-ûé’ vØYìèëúì (florea; ÷Üèç æìâ èÜèåÜ ðìèæ ûé’ Íû¤ Èèwôì (Indica; ÷Üèç æìâ Èèwúìæ
ûé• Ûìëíçë vâîâìè×ë ÷ìí» ÌÇÞìÁ ûé-ôéèø¤ ûì ÍèøôìÜ÷ìë æìâô †Œìâéæ èÐíGF ÍÈ «*äìèçíôÈ
¼ûÞìèÓô ûÖûðìë ôëì ðú¯ Íèø¼ vâîâìè×ë óìæ-âÓã• vâìâ Íû¤ ÷ì»-ûì¼ ß ØÜ ØhíÜ øëìù
¼¤íöìäæ¿ vÐí»ëèå Ììâìíóë ÌèÓôçë Åèlcy ÅÁøìóíæë ¼ðìúô¯

Íèø¼ vâîâìè×ë ôâÞèÛè+ô Ìà-¼¤òìíæë øöÞÖìíÜì÷æì ôëíÜ Ììâëì «*Óìæ «*Óìæ
vö¼ôÜ ¾ûèÐ,%Ö vóèÔ çìíóë ¼ìëì¤Ð Íëôâ¥

(1) ¼ãùèÒç ß ÌÔèwç ât¬?ôì¤íÐë Ì†ŒÛìíù èòç Ü@¬Hìíå âãÔ Åøìà ¼âïð öìíç âÖìèRÜìë
vùèÜúì (galea) Ì¤íÐë «*Üè@¬Hç óÐì ß çìë ¼ïý÷ìíæì Ì†ŒÛìíùë ÓìëìíÜì¿ Ðk vëìâëìèä
Íû¤ vÜèûúìíâë (labium) æíÜë Ììôìíë «*Üè@¬Hç óÐì Üáæéú¯ vÜèûúìíâë ùL¼ì æìâô
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æíÜë Ììôìíëë Ì¤íÐ ¼ìèë ¼ìèë v×ìå• Ðk vëìíâë ¼ìèë Çìíô¯ ÍÈ âãÔ Åøìà Ùí»
v÷íå è÷èûíú çëÜ ûì Ðk ÔìóÖ †ŒðË ôíë (Rasping lapping chewing type mouth

parts)

(2) èçæ Ôwíôë ûáì¤íÐë ç·çéú Ôwíôë æìâ v«*ìíøìèõúìâ ( propodeum)¯ ÍÈ
Ôwôèå ûíáë vÐ» Ôwô ß Åóíëë «*Çâ Ôwô èâíÜ ùèÒç¯ Åóíëë èPçéú ß
ûìôé ÔwôIèÜ Íôír vóíðë vö Ì¤íÐ çìë æìâ ùÖì,%ìë (gaster) ûì ôìöÞÖôëé Åóë
öìë vÐí» Ð*èâô vâîâìè×íç Çìíô ó¤Ðô TÜ ûì è,%¤ (sting• öì t¬Ÿé vâîâìè×ë Åóë
vÐí» ¼¤ûº ßèÛøèäåíëë øèëûèçÞç ëCø ÌìKëáì ß Ìì¹âíËë äæÖ¯’¯

(3) èçæíäì§ì øì ¼ãùèÒç vëìâÐ• «*Çâ väì§ìú Çìíô vøìíÜæ ûuìÐ ß ÌÖìæíåæì ô@¬H• èPçéú
øì väì§ìú vøìíÜæ ûuìÐ ß vøìíæ tøìë Íû¤ ç·çéú øì väì§ìú vøìíÜæ ûìít›å•
vøìíÜæ ô@¬H ß vøôèåæ¯ ÍÈ Ì¤ÐIèÜ Ðk vëìâ¼ìèë ûì ôýìåìë âç vëìâöãk Íû¤
Ííóë Pìëì vâîâìè× vóíðë øëìùíëËã Ììåíô öìú ß ¼è˜ç ðú Íû¤ Íô ØhÜ vÇíô
ÌæÖ ØhÜ øëìù òìæìQ?ë ß ¼¤íöìäæ (pollination) Ùíå¯

(4) øìÁÜì tH¬E× øóÞìëâç óãíäì§ì ¼ãùèÒç Ü@¬Hìíå õìæì• «*Çâ väì§ì èPçéú väì§ìë ÷ìÈíç
Íû¤ «*èçèóíôë ¼ìâíæ vø×íæë óãèå õìæì çìíóë «*ìíQ? èòë Tíôë æÖìú v×ìå v×ìå
Íô¼ìèë vëìâPìëì ¼ã¼¤ûº ðíú ß§ìë ¼âú ÍíëìØíúíÜë (aerofoil) æÖìú Íôír ôìä
ôíë¯

(5) Åóíëë «*Çâ ¼ìçèå Ôwô• ¼ã,ø,% Íû¤ Ííóë vÐ» ÷ìë Ôwíôë «*èçèåë Ì¤ôéú
vóíÐ ßúìR ùLÖìw ûì vâìâ †Œèp Ììí×¯ vâìâë¼ Í¼û †Œèp vÇíô èæ¥¼üç ðíú ,%ìæÞìÜ
vøLíåë è×°øÇ èóíú ûìÈíë Ììí¼ ß ûìçìí¼ë tøíÐÞ Ðk vâìâ-÷ìôèçë Ììôìíë
vøLíåë ¼íà Ììåíô Çìíô¯

(6) vóðìÛÖQ?íë «*Óìæ Üáæéú ¼ãùèÒç• ôhwÜìèúç ÔìóÖæìÜé öìëèûèÐ,% Ì¤Ð ùÜèûíÜë
t]éç vø×íæë Ì¤Ð- ¹ø ûì ðìèæ- ,%âìôd ‘øã,ø ë¼ ûì væôåìë ÍÔìíæ âÓãíç
øèëûèÞçÞç ðú ß ¼è˜ç Çìíô¯’ ÜìÜì †Œèp óãíäì§ì «*Çâ väì§ì ât¬?ôì¤íÐ• èPçéú
väì§ì ûáì¤íÐ¯ ât¬?ôì¤íÐë Ìøë óãíäì§ì †ŒèpÔìóÖ†Œèp öì vÇíô “ëíúÜ väÜé” æìâô
vâîâìè×ë øãè,%ôë ÔìóÖ èæ¥¼üç ðú¯ ¹ød ß øìôòÜéë âíÓÖ èùäìõÞ æìâô v×ìå ûíÜë
âç Íôèå Ì¤Ð Çìíô öìë èûíÐ» ù§æ øëìù-vëËã ûì Ðk vôìæ èô×ã øìôòÜéíç
Õhôíç vóú æì• çì Iýí§ì ôíë æëâ ôíë çíûÈ Õhôíç vóú Íû¤ ÔãûÈ ¼éèâç
øèëâìíË¯ âÜìÐú ûì vë=ìíâë vóúìíÜ Çìíô äÜ vÐìÓô ×úèå èûíÐ» vôì» ùãE×
æìâ vë=ìÜ øÖìèøÜì (pl. øÖìèøèÜ’¯

(7) íå³èôúì ûì xHì¼æìÜéë äìÜíô ùèÒç xH¼æçíQŸë «*Óìæ óãèå æìÜéë ûTIË t]éç ðíú
ûìúãÇèÜë ðíú ÌèÓô ûìúã ÓìëË ôíë ëìÔì èûíÐ» ÓëíËë Ìà- ¼¤òìæ¯

Íèø¼ vâîâìè×ë ¼ìâìèäô Ìì÷ëË èûèÓë ¼ìëì¤Ð Íëôâ¥
(1) vâîâìè× ôíÜìæéíç Ìì÷ëË èûèÓ ¼ãèæúèQŸç ß äìç ûì ôì,% vÛíó øüÇô¯ t¬Ÿé vâîâìè×
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¼óÖ ÅÁø ‰̂ óÐìú ôíÜìæéíç ÍôìèÓô ÇìôíÜß èõâ øì§ì t¬Ÿé ûì ëìèËë ¼¤ÔÖì èôQ?ã
âìr Íôèå ÌÇÞìÁ vâîâìè× ôíÜìæé «*Óìæç¥ Íô ëìèË vôè\ô ûì âíæìùìÈèæô
(monogynic) t¬Ÿé ¼¤ÔÖì Ííôë vûÐé ðíÜÈ ûíúìíäÖVÖìèå ÌæÖ t¬Ÿéíóë ðú vâíë vØíÜ
æú çìè§íú vóú¯’

(2) vâîâìè×íóë Äýìô vûýíÓ ß§ì óãÓëíËë Íût›èw¤ ôëì ÌÇÞìÁ ôíÜìæéíç òìæìÛìû•
ÔìóÖÛìû ûì û¼ûìí¼ë Ìæãøöãk ðíú ÅÒíÜ Íôì¤íÐë ûì ¼áâ ¼ôÜ øïËÞìà vâîâìè×ë
Äýìô vûýíÓ Åí§ ÌæÖr èùíú æçhæ ûì¼ìë ø+æ ôëì ( swarming) ¼âúôìíÜ
¼ìÓìëËç¥ †Œéí,‡ æçhæ ëìèËíóë ß øãëg» vâîâìè×íóë vöîæèâÜíæë äæÖ ÌìôìÐèûðìëé
ðßúì (nuptial flight)¯

‘3’ ôíÜìæé ÷ìÜã ëìÔì ß ¼ãëèáç ëìÔìë ôìíäë ¼û óìèú& Ð*èâô vâîâìè×íóë¯ Ð*â
èûÛìäíæë èÛè+íç ÷Üì vâîâìè×íóë ¼ìâìèäô äéûíæë ¾ûèÐ,%Ö¯ øãëg» vâîâìè×ë ôìä
øèëøïËÞ t¬Ÿé vâîâìè×ë ¼íà vöîæèâÜæ ôíë çìíô ™¹íôì» vóßúì öìíç t¬Ÿéë èõâ
øöÞÖìú¹íâ èæè»k ðíç øìíë¯ t¬Ÿéë ôìä èæè»k ûì Ìèæè»k óãÓëíæë èõâ øì§ì¯ èæè»k
èõâ vÇíô vö vâîâìè× äˆŠìú çì øãè,%ôë ÔìóÖ ‘ëíúÜ väÜé’ vÔíú û§ ðíÜ ðú ¼@øïËÞ
t¬Ÿé• èôQ?ã çì æì ðíÜ ðú_t¬Ÿé-äææìà öãk Ð*èâô vâîâìè× Ìèæè»k èõâ vÇíô ðú võ‹ìæ
ûì øãëg» vâîâìè×¯

(4) Ìì÷ëË-èûèÓë ¼û ÷ìÈíç ÅíGXÔíöìùÖ èû»ú vðìÜ ôíÜìæéë vâîâìè×íóë èûíÐ»ç¥
Ð*èâôíóë âíÓÖ vöìùìíöìù øºèç öì èûÚìíæë “ûé-ÜÖìàãíú” âìëØÁ «*Óìæç ¼@ø ‰̂ ðú
Íû¤ öìíç óãÓëíæë Ìà Ûèàâì öÇì ëìÅw õÖìA ß våÈÜ ßúìèù¤ õÖìA Ð*èâô
vâîâìè×íç vóÔì öìú¯

11. 9 ÌæãÐéÜæé- 2

 Íôô 11 Íë• 11.7 ß 11.8 Í vÜÔì èû»úût¬?ã vô\ ôíë æéí÷ë «*x‰IíÜì ¾çëéôëì
ðíúí×¯ ÅèGXèÔç èû»úût¬?ã øöÞÖìíÜì÷æì ôíë Å+ë èÜÔãæ¯

1. íâîâìè× vóíð Åóíëë «*Çâ Ôwôèå ûíáë vÐ» Ôwíôë ¼íà öãk vÇíô vö èûíÐ»
Ôwôì¤Ð èðí¼íû ûáíóíÐë øfìódÛìíù Çìíô çìë æìâ ___¯

2. Íôèå ¼ãùèÒç vâî÷ìíô øïËÞìà vâîâìè×ë ¼¤ÔÖì vøýî×ìíç øìíë__ öìëâíÓÖ íõ‹ìíæë
¼¤ÔÖì•___ t¬Ÿé-ûì ëìèË vâîâìè×ë ¼¤ÔÖì ¼ìÓìëËç¥___¯

3. Ð*èâô vâîâìè×ë ç·çéú väì§ì øìíúë èûíÐ»Ûìíû ùèÒç vö Ìàì¤íÐ øëìù vëËã ¼è˜ç
ðú çìë æìâ ____¯

4. vö v×ìå v×ìå Tíôë âç vëìâPìëì vâîâìè×ë ¼ìâíæë õìæì vø×íæë õìæìë ¼íà ß§ìë
¼âú ¼¤ûº vÇíô Íôèå ÍíëìØíúíÜë æÖìú ôìä ôíë v¼ ¼ôÜ vëìíâë æìâ ___¯

5. vâîâìè× vâìâ vâîâìè×ë vâìâ †Œèp äìç Íû¤ Í¼û †Œèp Ð*èâô vóíðë___ Çìíô¯



374

6¿ Ð*èâô vâîâìè×ë âãÔ-Åøìà ¼âïíðë âíÓÖ vö Ì¤Ðèå çìë èûíÐ» ÓëíËë ÔìóÖ †ŒðË
øºèçë äíæÖ øèëûèçÞç çìë æìâ ___¯

7. vâîâìè×ë vå³èôúì äìèÜôìë èûíÐ»Ûìíû t]éç Ì¤Ð ¼âïíðë æìâ ___¯
8. Ûìëíç Íèø¼d vâîâìè×ë vö «*äìèçèå ÍèøôìÜ÷ìíëë ôìíä ¼ûÞìèÓô ûÖûðüç ðú çìë æìâ

__¯

11.10 ¼ûÞíÐ» «*x‰ìûÜé
1. ÌìëíÐìÜì ‘øïËÞìà’ Ììâìíóë ÔãûÈ øèëè÷ç «*ìËé¯ æéí÷ë ×íô• èæèóÞ,% ôëì Ì¤íÐ•

ÌìëíÐìÜìë v¼È ¼ôÜ ¾ûèÐí,%Öë ÅíGXÔ ôëgæ öìë óëgæ çìíô¯ (a ) øçà vÐ*Ëé•(b) våèëíùìåì
ÅøíÐ*Ëé ß (c) ÍíRìødíåèëíùìåì èõèÛ¼íæë ÌQ?ÛhÞk ôëì ðú ¥

(a) øçà vÐ*Ëéë ÌQ?ÛhÞèkë ôìëË ¥
(i)

(ii)

(iii)

(b) våèëíùìåì ÅøíÐ*Ëéë ÌQ?ÛhÞèkë ôìëË ¥
(i)

(ii)

(iii)

(c) ÍíRìødíåèëíùìåì èõèÛ¼íæë ÌQ?ÛhÞèkë ôìëË ¥
(i)

(ii)

(iii)

2. ÔìóÖût¬?ãë «*ô·èç ß ÔìóÖ †ŒðíËë ëéèçë çìëçâÖ vðçh øçàíÛíó âãÔ Åøìà
(mouth-parts) èÛ ‰̂̄  æéí÷ ôíúôèå øçà ÅíGXÔ ôëì vðìÜ• «*èçèåë âãÔ Åøìà èô
ÓëíËë çì è÷èÿç ôëgæ Íû¤ çìë ô@‡Þ øºèç ¼@¬Hía óã-Íô ôÇì ûÜãæ¥

(a) «*äìøèçÝ âÇ
(b) âÐì
(c) âìè×
(c) Iûdíë vøìôì ûì õì¤ -ûéåÜ¯

3. æéí÷ a, b, c ¿¿¿¿ ÈçÖìèóë ÌÓéíæ Íô ûì ÍôìèÓô ¾ûèÐ,%Ö ûÜì ðíúí×/ a, b, c ¿¿¿¿
ÈçÖìèóë ÌÓéæò ¾ûèÐ,%Ö vö vö ûíùÞë ¾ûèÐ,%Ö Íôèå æâãæì «*ìËé¼ð vö ûíùÞë æìâ
ôëgæ ¥

(a) õìæìðéæ• ÌýìÐ Ììô·èçë vëìíâ Õìôì æëâ• Ü@¬Hìíå øçà öìë Åóë 11 Ôwíôë
Íû¤ Åóë «*ìíQ? ôìèÒë âç èçæèå Ìàì¤Ð ¼è ‰̂èû,%¯
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(b) «*Çâ õìæìíäì§ì è¼ÅíõìðÜ`åì (pseudohaltere) ÌÇÞìÁ v×ìå ÷ìâí÷ë Ììôìíë
øèëûèçÞç èôQ?ã èPçéú õìæìíäì§ì ¼ãùèÒç• Ü@¬Hìë ÷ìÈíç vûÐé ÷ß§ì• øìÁÜì øóÞìë
âç öèóß «*ìú ÌtH¬E× Íû¤ ôíúôèå âìr Ü@¬Hì èÐëìöãk¯

(c) v×ìå âìíøë• õìæìðéæ Íû¤ óãøìÐ vÇíô ÷Öì{ì vóíðë øçà• øìÔé ß
t¬?æÖøìúéíç ûèð¥ øëäéûé• âãÔ Åøìà ¼âãð Íôír Ðk• v×ìå ¼ãýí÷ë âç v×óæ
v÷ì»íËìáâ ™þ§ ùÒæ ôíë¯

(d) ûüðóìôìë• óüÆ ùÒíæë âì¤¼ìÐé øçà öìë ât¬?ôì¤Ð ¼ãûüðÁ Íû¤ ÷ìëèóíô vÙìëìíæì
öìú ÍâæÛìíû èûæÖt¬?• øãJìèáPú Ôãû û§ èôQ?ã ÌÖìí`åæìíäì§ì ‘™à’ ÔãûÈ
v×ìå•tH¬E× øóÞìëâç èÐëûTÜ ¼âìôüèçë óãíäì§ì ¼ãùèÒç Ü@¬Hìíå ß ÌGFèût¬?ë ëÂéæ
õìæì öìë «*èçèåíç ¼@‡ãÔ øìèxHÞô vôìíËë ôìí× èû`óãë âç ¼ãtø,% Íôèå ùìÆ
ëàéæ óìù Çìíô Íû¤ ÍÈ óìùíô våíëìè,%ùdâì (pterostigma) ûÜì ðú¯

4. (a) Ûìëíç Íèø¼ vâîâìè×ë vö ôèå «*äìèç ¼ìÓìëËç¥ øìßúì öìú çìíóë ¾ûÚìèæô
æìâ èÜÔãæ¯

(b) Ð*èâô vâîâìè×ë TÜ ß çìë ûÖûðìë ¼@¬Hía öì äìíææ çì ¼¤íáíø èÜÔãæ¯
(c) Íôèå Ð*èâô vâîâìè× âãÔ-Åøìà ¼âïíðë (mouth-parts) vëÔè÷r Ìýìôãæ ß èûèÛ ‰̂

Ì¤íÐ æìâ èÜÔãæ (labelling)

(d) ûé-ÜÖìàãíúä”íúë ûÖìÔÖìóìçìë æìâ èôÀ Í ÜÖìàãíúíäë Íôåh ûËÞæì èóæ¯

11.11 Å+ëâìÜì

ÌæãÐéÜæé_1

(1) 9 Üá• (2) vôìèÜßødíåëì• ÍèÜå³ì (3) (i) âÐì ‘ÍíæìíØèÜ¼ÝèôÅíÜR’• âìè× ‘âìt›ì’•
(ii) ète¤íåÈÜ• (iii) ÈúìëÅÈùd ‘ØèØÞôhÜì’• (iv) ,%ìÈíÜìA• (v) vâíæìøæÝ ûìõÞ-ÜìÅ¼• (vi) ûãô-
ÜìÅ¼• (vii) vâ- ØYìÈ• (viii) ôÖìè±¼d ØYìÈ• (ix) ÍÖì`å-ÜìúæÝÍèØ¼d-ÜìúæÝvÜ¼ÅÈ¤ ØYìÈ ûì
¹ìÈí¼ìøì• (x) èÇuœ

ÌæãÐéÜæé_2

(1) v«*ìíøìèõúìâ• (2) ø˜ìÐ ðìäìë• óãíÐì_Íôèå (3) vøìíÜæ ûìít›å• (4) ðÖìâãèÜ(hamuli),

(5) Åóíë (6) vÜèûúìâ• (7) ûìúãÇèÜ• (8) Íèø¼ Èèwôì (Apis indica)

1.(a) (i) vóð èçæ Ì¤íÐë ÌÔèwç ât¬?ô Íôíäì§ì ™àûìðé (antennae) , èçæ Ôwíôë
ûá öìë «*èçèå Íôíäì§ì øì ûìðé Íû¤ ôíúô Ôwíôë Åóë• (ii) xH¼æçQŸ ûìúãæìÜé ûì
vå³èôúìë äìèÜôì öì vóð vÔìÜíô tøìÈëìíôÜ è×° Pìëì ûìèðíë ÅˆŠãk Íû¤ vë÷æìà
âÖìÜdèøèäúìæ æìÜé¼âïð (iii) ûá ß Åóíëë âÓÖì¤Ð ûëìûë æÜìô·èçë ¼ëg ðüÁèøw¯

1.(b) (i) óã väì§ ¼ãùèÒç õìæì ûíáë 2ú ß ç·çéú Ôwíô• (ii) ÌøèëËç óÐì èæ@]d öì
ëCøìQ?èëç ðú øïËÞìà óÐìú¯



376

1.(c) (i) èæ@]d óÐìë ûíáë 2ú ß ç·çéú Ôwíô óãíäì§ì øìírë âç Ìàì¤Ð õìæìë
«*ìÇèâô óÐì Íû¤ Í vÇíô tø,% õìæìë ùÒæ ¼ãëg vÇíôÈ ûèðâãÔÞé (ii) ÌøèëËç óÐì öìë
Ììô·èç «*ô·èçíç øïËÞìà óÐìë ¼ìöãäÖ ëíúí×• çìÈ ëCøìQ?ë Ìì¤èÐô¯

2.(a) Ü@¬Hì v÷ì»ô æíÜë ™ý§ (siphoning/sucking proboseis) öì ôhwÜìèúç ðíú• Ùè§ë
ète¤íúë âç âãíÔë ¼ìâíæ ¼¤èÐL,% Çìíô¯ Ííç âÖìèRÜìë vùèÜúì (galea) Ì¤Ð óãøìíÐ óãíåì
øìírë âç «*Üè@¬Hç ðú ß Íôír ðíú ™ý§ ùÒæ ôíë¯ âãÔ Åøìíàë ÌæÖìæÖ Ì¤Ð Üã:«*ìú
ß Ìíôíäì¯

2.(b) Ü@¬Hì v×óô v÷ì»ô ™ýí§ë âãÔ Åøìà (piercing sucking mouthparts as a needle

like proboscis)¯ Í Pìëì âÐì «*ìËéë ‘âìæã»• ø™-øìÔé ÈçÖìèó’ ûì Åèlcíóë Ìàì¤Ð ûì &ô
v×óæ ôíë ß çìíç ™ýí§ë Ì†ŒÛìù Õhèôíú ëk• ëkë¼ ûì Åèlcy ë¼ ™ýí§ë ¼ìðìíöÖ ÷hí» øìæ
ôíë¯ Íëôâ ™ý§ ùÒíæ âãÔ Åøìíàë ¼û ôèå Ì¤ÐÈ ‘vÜûuìâ• ðìÈíøìíØèë¤¼• âÖìèRÜì ß
âÖìèwûÜ’ ¼ïýí÷ë æÖìú «*Üè@¬Hç ðú Íû¤ Ííóë ÌíæíôëÈ Ì†ŒÛìíù v×ìå v×ìå óýìç ûì ôýìåì
Çìíô¯ ÍIíÜì Íôír ¼¤èÐL,% ðíú v×óô -v÷ì»ô ™ý§ ùèÒç ðú¯

2.(c) vâìåì Ôìíåì ôìèÒë âç ™ý§ öìë Ì†ŒÛìù t]éç• t]éçìôìë Ì¤Ð tøíJë âç çëÜ
ÔìóÖ øìæéú tøÐÞâìr ™íú væú Íû¤ v¼Ôìæ vÇíô ôÖìèøæìÜé æíÜë âç ¼ëg ôçIíÜì øÇ
vûíú Ñ vÐìè»ç ÔìóÖÝ øìæéú ÔìóÖæìÜéíç vøýîí×öìú¯ Íëôâ vÐì»Ëôìëé ™ý§ ùÒæôìëé âãÔ
Åøìà¼âãíðë æìâ tøèJ¤ ¼ìÈØèæ¤ (sponging siphoning) ™ý§¯ Íëôâ ™ý§ âãÔÖç vÜèûúìâ
Ì¤Ð Pìëì ùèÒç• âÖìèwûÜß âÖìèRÜì «*ìú ÇìíôÈ æì•ßëì ùèÒçß ðú æì¯

2.(d) Ííóë âãÔ-Åøìà ¼âïð Ðk ÔìóÖ vôíå ß èøí» ™ýí§ì ôíë †ŒðË ôëìë Åøíöìùé
ÌÇÞìÁ ÷ûÞíËìáâ âãÔ-Åøìà (chewing/mandibulate mouthparts) ¯ ÍÔìíæ âÖìèwûÜíäì§ì
‘v÷ìúìÜíäì§ì’ Ðk• ¼ãùèÒç ß çìë èÛçíëë «*ìíQ?ë ÅøèëÛìù Çìíô ôíúôèå Ðk óýìç öì ÔìóÖ
Óëì ß ôìåìë ûì v×ý§ìë Åøíöìùé Íû¤ æéí÷ë Ûìùåì ðú èûíÐ»Ûìíû Ðk öìíç ÔìóÖ Í äìúùì
èóíú è÷ûíæì öìú¯

3.(a) ûùÞ ÇìÈ¼ìæãÖëì• æâãæì«*ìËé-è¼ÜÛìëèØ¼d ûì vÜèø¼âì• (b) ûùÞ v,%³øè¼ødíåëì• æâãæì«*ìËé
,%ìÈíÜìœ/ (c) ûùÞ ¼ìÈíØìíæìødíåëì ûì ÍØìèæødíåëì• æâãæì«*ìËé ëÖìå èØY väíæìødè¼Üì (d) ûùÞ
ßíõìæìåì æâãæì «*ìËé Øè§¤ ‘õ‹ÖìùæØYìÈ• õÖìâí¼Ü ØYìÈ’¯

4.(a) «*äìèç èçæèåë æìâ Íèø¼ õ¼Þìåì (Apis dorsata), Íèø¼ vØYìèëúì (apis florea) ß
Íèø¼ Èèwôì apis indica) ; (b) TíÜë ûËÞæì ß vëÔ è÷r °,%ûÖ• (c) «*ó+ vëÔ-è÷r °,%ûÖ¯

l øìóèåôì ¥ ôéå øçíàë vÐ*ËéèûæÖì¼ Ììíëì vûÐé äìæíç vùíÜ ÌæÖìæÖ ûÈíúë ¼íà
èæ@¬‰èÜèÔç ûÈIèÜ øìÒÖ ¥

1. Zoology : By Robert Barnes, Holt-Saunders. Latest Edition.

2. Imms General Text Book of Entomology : By O. W. Richards and R. G. Davies.

B. I, Publications. Latest Edition vol. 2
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è÷r æ¤ 11.1 (a-b) : øçíàë èûèÛˆ‰ ÓëíËë âãÔ -Åøìà ¥ (a) ôèÒæ ÔìíóÖë äæÖ ÷ûÞËáâ âãÔ Åøìà• (b)

‘«*¼ìèëç’ (c) ÔìóÖ -†ŒðíËë ¼âú ™ý§ ùÒæ ôëì’ v×óæ- v÷ì»íËìáâ âãÔ Åøìà• (d) tøæèä¤ âãÔ Åøìà• (e)

‘ôh„Üìèúç ÌûÖûðüç óÐìú’ (f) ‘«*¼ìèëç çëÜ ÔìóÖ †ŒðíËë ¼âú’ v÷ì»ô âãÔ Åøìà• (g-h) v×óæ-v÷ì»íËìáâ
âãÔ Åøìà ûì èûèûÓ ûìùd-äìçéú øçíà ‘×ìëíøìôì ÌæÖìæÖ «*ìËéä ûìù• Åèlcy ûìù’ Ììí×/ Íë ¾ûèÐ,%Ö -
ÅøìàIèÜ Ôãû ¼ëg ¼ïýí÷ë âç èôQ?ã öíÇ,% Ðk Íû¤ vÜèûúìâ Ì¤Ðèå ¼èaÜ¯
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¤fl¬fl¬ 12 q ¬¬ıË±À˚˛±ÀÊ±˚˛±

·Í¬Ú
12.1 √õ∂d¬±¬ıÚ±
12.2 Î¬◊ÀV˙…
12.3 ¬ıË±À˚˛±ÀÊ±˚˛± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…
12.4 Œ|øÌø¬ıˆ¬±ÊÚ – ¬Û¬ı« ¬ıË±À˚˛±ÀÊ±˚˛±
12.5 ¬ıø˝¬ı˛±fl‘¬øÓ¬
12.6 ¬Û±‰¬ÚÓ¬La
12.7 ¶ß± ˛̊≈Ó¬La
12.8 ·…±À¸¬ı˛ ’±±Ú √õ∂±Ú, ’±ˆ¬…ôL√¬ı˛œÌ ¬Ûø¬ı˛¬ı˝Ú ¤¬ı— Œ¬ı˛‰¬Ú
12.9 ÊÚÚ

12.9.1 Œ˚ÃÚ ÊÚÚ
12.9.2 ’À˚ÃÚ ÊÚÚ

12.10 fl¬À˘±Úœ¬ı˛ ¸—·Í¬Ú
12.11 fl¬À˘±Úœ¬ı˛ ¸—À˚±·
12.12 fl¬À˘±Úœ¬ı˛ ¬ı˝≈¬ı˛”¬ÛÓ¬±
12.13 ¸±¬ı˛±—˙
12.14 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ
12.15 Î¬◊M¬ı˛̃ ±˘±

12.1 √õ∂d¬±¬ıÚ±

¬ıË±À˚˛±ÀÊ±˚˛± ¬Û¬ı«ˆ≈¬q¡ ¸˜d¬ √õ∂±ÌœÀ¬ı˛ ‡±… ¢∂˝ÀÌ¬ı˛ ˜≈‡øÂ√^Àfl¬ ¬Ûø¬ı˛À¬ıø©ÜÓ¬ fl¬À¬ı˛ fl¬ø¯∏«fl¬±˚≈q¡ ¤fl¬ø¬ıÀ˙¯∏
Ò¬ı˛ÀÚ¬ı˛ ’ù´é≈¬¬ı˛±fl‘¬øÓ¬ ’e· ’±ÀÂ√ ˚±Àfl¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ (Lophophore) ¬ı˘± ˝˚˛º Œ¸˝◊ fl¬±¬ı˛ÀÌ
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ˚≈q¡√õ∂±Ìœ ¬ıÀ˘º ¸±¬ı˛± ¬Û‘øÔ¬ıœÀÓ¬ √õ∂±˚˛ 5000 ˝±Ê±¬ı˛ √õ∂Ê±øÓ¬¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±
¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ¤¬ı˛± ’±fl‘¬øÓ¬ÀÓ¬ ¤Ó¬˝◊ é≈¬^ Œ˚ Œ¬ıø˙¬ı˛ˆ¬±·˝◊ Êœ¬ı ø¬ı:±Úœ¬ı˛ ‘ø©Ü¬ı˛ ’À·±‰¬À¬ı˛ ŒÔÀfl¬ ˚±˚˛º
¤¬ı˛± fl¬À˘±Ìœ ¬ı± ¸—‚¬ıXˆ¬±À¬ı ÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛ ¤¬ı— fl¬À˘±øÚ·≈ø˘ ’¸—‡… Ê≈›¤Î¬ (zooids) øÀ˚˛ ∆Ó¬ø¬ı˛
˝˚˛º √õ∂øÓ¬È¬± Ê≈›À˚˛Î¬ 0.5 ø˜ø˘ø˜È¬±¬ı˛ ˘•§± ˜≈q¡ ’±¬ı¬ı˛Ìœ˚≈q¡ ¤¬ı— Ú˘±fl‘¬øÓ¬ ¬ı± ¬ı˝≈ ’±fl‘¬øÓ¬ ø¬ıø˙©Ü ˝˚˛º
’ÀÚfl¬·≈ø˘ Ê≈›À˚˛Î¬ ¬ı‘ÀôL√¬ı˛ ¸±˝±À˚… ¤fl¬¸±ÀÔ ¸ø•úø˘Ó¬ˆ¬±À¬ı ¤fl¬øÈ¬ fl¬À˘±øÚ ·Í¬Ú fl¬À¬ı˛º

¬Û¬ı« ¬ıË±À˚˛±ÀÊ±˚˛± ¸±Ò±¬ı˛ÌÓ¬– øÓ¬ÚøÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡, ˚Ô±ñÙ¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬± (Phylactolaemata),
øÊ˜ÀÚ±ø˘À˜È¬± (Gymnolaemata) ¤¬ı— ŒàÈ¬ÀÚ±ø˘À˜È¬± (Stenolaemata)º ŒàÈ¬ÀÚ±ø˘À˜È¬± Œ|øÌˆ≈¬q¡
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øfl¬Â√≈ √õ∂±Ìœ ¸±˜≈ø^fl¬ ¤¬ı— ¸˜¢∂ ¬ıË±À˚˛±ÀÊ±˚˛± ¬ÛÀ¬ı«¬ı˛ Œ¬ıø˙¬ı˛ ˆ¬±· Êœ¬ı˝◊ ¤˝◊ Œ|øÌˆ≈¬q¡º Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬±
Œ|øÌˆ≈¬q¡ ¸˜d¬ Êœ¬ı˝◊ ø˜ø©Ü ÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛ ¤¬ı— ¤À¬ı˛ √õ∂Ê±øÓ¬¬ı˛ ¸—‡…± ˜±S 50øÈ¬º

12.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ

l ¬ıË±À˚˛±ÀÊ±˚˛± Ú±˜fl¬ é≈¬^ √õ∂±ÌœÀ¬ı˛ ‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… øÚÀ«√˙ fl¬¬ı˛ÀÓ¬ › Ó¬±À¬ı˛ Œ|øÌø¬ıˆ¬±· fl¬¬ı˛ÀÓ¬
¬Û±¬ı˛À¬ıÚº

l Ó¬±À¬ı˛ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ‡±… › ‡±…¢∂˝Ì ¬ÛXøÓ¬, ˝◊˜ø¬Û?À˜KÈ¬ øÙ¬øÎ¬— ¬ıÌ«Ú± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ˚ÃÚ › ’À˚ÃÚ ÊÚÚ ¬ÛXøÓ¬ › Ó¬±À¬ı˛ Êœ¬ıÚ‰¬flË¡ ¸•§ÀKÒ ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬

¬Û±¬ı˛À¬ıÚº
l Ó¬±À¬ı˛ fl¬À˘±Úœ¬ı˛ ¸—·Í¬Ú › Ó¬±¬ı˛ ¬ı˝”¬ı˛”¬ÛÓ¬± ¬ı…±‡…± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº

12.3 ¬ıË±À˚˛±ÀÊ±˚˛± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü… (General Characters of Phylum-
Bryozoa) –

1. ø¬Z-¬Û±øù´«˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜, Œ˝ Œfl¬±ÀÚ± ‡G¬Àfl¬ ø¬ıˆ¬q¡ Ú˚˛º
2. ¸˜≈À^ ’Ô¬ı± ¶§2ÂÊÀ˘ fl¬À˘±Úœ fl¬À¬ı˛ ¬ı±¸ fl¬À¬ı˛º
3. √õ∂ÀÓ¬…fl¬øÈ¬ fl¬À˘±Úœ ’¸—‡… Ê≈›À˚˛Î¬ (zooid) ¬Z±¬ı˛± ·øÍ¬Ó¬º
4. ¤¬ı˛± ’±¬ı±¬ı˛ Ê≈Àfl¬ø¸˚˛±˜ Ú±˜fl¬ fl¬…±˘ø¸˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ¬ı± fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬ ¤fl¬√õ∂fl¬±¬ı˛ Ôø˘¬ı˛ ˜ÀÒ… Ô±Àfl¬º
5. ¬Û±‰¬Ú Ú±˘œ ‘U’ ’±fl‘¬øÓ¬ ø¬ıø˙©Üº
6. ˜≈‡øÂ√^ ¸—Àfl¬±‰¬Ú˙œ˘ Œ˘±ÀÙ¬±À¬Û±¬ı˛ (Lophophore) ¬Z±¬ı˛± Œ¬ıø©ÜÓ¬º
7. Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ’ÀÚfl¬·≈ø˘ fl¬ø¯∏«fl¬± ’±ÀÂ√º
8. ¬Û±˚˛≈ Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¬¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º
9. ˙¬ı˛œÀ¬ı˛¬ı˛ ’ˆ¬…ôL√À¬ı˛ Œ¬ı˙ ¬ıÎ¬ˇ ø¸À˘±˜ [Œ˜È¬±ø¸¸] ’±ÀÂ√º

10. ¸—¬ı˝Ú, ù´¸Ú’e· › Œ¬ı˛‰¬Ú’e· Ô±Àfl¬ Ú±º
11. ˝◊˝±¬ı˛± Î¬◊ˆ¬˚˛ø˘e·, Êœ¬ıÚ‰¬ÀflË¡ Œ¬∏C±Àfl¬±ÀÙ¬±¬ı˛ ˘±ˆ«¬± Œ‡± ˚±˚˛º

Î¬◊±˝¬ı˛Ìñ¬ı≈·≈˘± ŒÚø¬ı˛øÈ¬Ú± (Bugula naritina)

12.4 ¬Œ|øÌ ø¬ıˆ¬±ÊÚ (Classification) – ¬Û¬ı« ¬ıË±À˚˛±ÀÊ±˚˛±

¬¬Û¬ı«-¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Œ|øÌ ø¬ıˆ¬±ÊÀÚ¬ı˛ Œé¬ÀS Edward E Ruppert and Robert D Barnes ø˘ø‡Ó¬
Inverbrate Zoology ¬Û≈d¬Àfl¬ 1994 ¸±À˘ √õ∂fl¬±ø˙Ó¬ Œ|øÌø¬ıˆ¬±ÊÚ ¬ÛXøÓ¬ ’Ú≈¸‘Ó¬ ˝˝◊˚˛±ÀÂ√º
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¬Û¬ı«-¬ıË±À˚˛±ÀÊ±˚˛±

Œ|øÌ (a) Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬± (b)  ŒàÈ¬ÀÚ±ø˘˜±È¬± øÊ˜À˜±ø˘˜±È¬±
(Phylactolaemata) (Stenolaemata) (Gymnolaemata)

¬ı·«-¸±˝◊Àflv¬±ÀàÈ¬±˜±È¬± ø¸ÀàÈ¬±À¬Û±¬ı˛±È¬±
(Cyclostomata) (Cystoporata)

¬¬ı·«-ŒÈ¬ÀÚ±ÀàÈ¬±˜±È¬± øfl¬˝◊À˘±ÀàÈ¬±˜±È¬±
(Ctenostomata) (Cheilostomata)

¬Û¬ı«-¬ıË±À˚˛±ÀÊ±˚˛± øÓ¬ÚøÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡º ’±¬ı±¬ı˛ Œ|øÌ Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘˜±È¬± ¬ı…Ó¬œÓ¬ ’Ú… ≈˝◊øÈ¬ √õ∂øÓ¬øÈ¬
≈˝◊øÈ¬ fl¬ø¬ı˛˚˛± ¬ıÀ·« ø¬ıˆ¬q¡º

Œ|øÌ (a) Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘˜±È¬± (Phylactolacmata) –
‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… (Characteristic features)

(1) ¶§±≈ ÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛º
(2) Ú˘±fl‘¬øÓ¬ Ê≈›À˚˛Î¬ (zooid)

(3) √õ∂øÓ¬øÈ¬ Ê≈›À˚˛ÀÎ¬ ’ù´é≈¬¬ı˛±fl‘¬øÓ¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛, ¤fl¬øÈ¬ ¤ø¬ÛÀàÈ¬±˜ (epistome), ¤fl¬øÈ¬ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛
Œ¬Û˙œ ¤¬ı— ¤fl¬øÈ¬ ’˙q¡ ’±¬ı¬ı˛Ìœ ’±ÀÂ√º

(4) fl¬À˘±Úœ ¬ı˝≈’±fl‘¬øÓ¬ ø¬ıø˙©Ü Ú˚˛º
(5) ø¸À˘±˜ fl¬À˘±Úœ¬ı˛ ¸˜d¬ Ê≈›À˚˛ÀÎ¬¬ı˛ ˜ÀÒ… ¤fl¬fl¬ˆ¬±À¬ı √õ∂¸±ø¬ı˛Ó¬º

Î¬◊±˝¬ı˛Ìñø√ÙË¬ÀÎ¬ø¬ı˛À˜~± (Frederimella), ¬Û±˘˜±ÀÈ¬~± (pulmatella), Œ¬Ûflƒ¬øÈ¬Ú±ÀÈ¬~±
(Pectinatella), Œ˘±ÀÙ¬±¬Û±¸ (Lophopus)

Œ|øÌ (b) ŒàÈ¬ÀÚ±ø˘˜±È¬± (Stenolaemata) –
‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… (Characteristic features)

(1) ¸fl¬À˘˝◊ ¸±˜≈ø^fl¬º
(2) √õ∂øÓ¬øÈ¬ Ê≈›À˚˛Î¬ Ú˘±fl‘¬øÓ¬, ˙q¡À‡±˘fl¬˚≈q¡ ¤¬ı— ¬Û±˙±¬Û±ø˙ ¸¬ı Ê≈›À˚˛Î¬·≈ø˘ ¤fl¬¸±ÀÔ ˚≈q¡ º
(3) ˜≈‡øÂ√^ Œ·±˘±fl¬±¬ı˛ ¤¬ı— ˙œÀ¯∏« ’¬ıøàÔÓ¬º
(4) Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¬ıø˝–©®¬ı˛Ì Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ Ú˚˛º

Î¬◊±˝¬ı̨ÌñøflË¡ø¸˚̨± (Crisia), ̆ ± ◊̋Àfl¬ÀÚ±À¬Û±¬ı˛± (Lichenopora), ŒàÈ¬±˜±ÀÈ¬±À¬Û±¬ı˛± (Stomatopora)

¤¬ı— øÈ¬ø¬ıÎ¬◊ø˘À¬Û±¬ı˛± (Tubulipora)

↓
↓ ↓ ↓

↓
↓ ↓

↓ ↓



393

Œ|øÌ (c) øÊ˜ÀÚ±ø˘˜±È¬± (Gymnolaemata)  –
‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… (Characteristics features)

(1) √õ∂±Ôø˜fl¬ˆ¬±À¬ı ¸±˜≈ø^fl¬º
(2) ¬ı˝≈ ’±fl‘¬øÓ¬ø¬ıø˙©Ü fl¬À˘±Úœ Ô±Àfl¬º
(3) Œ¬ı˘Ú±fl‘¬øÓ¬ ø¬ıø˙©Ü ’Ô¬ı± ‰¬›Î¬ˇ± Ê≈›À˚˛Î¬ ’±ÀÂ√º
(4) Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ Œ·±˘±fl‘¬øÓ¬ øfl¬ôL≈√ ¤ø¬ÛÀàÈ¬±˜ › Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ·±ÀS Œ¬Û˙œ ’Ú≈¬ÛøàÔÓ¬º
(5) Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¬ıø˝–flË¡˜Ú Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ Œ¬Û˙œ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

Î¬◊±˝¬ı˛Ìñ¤˘¸±À˚˛±øÚøÎ¬˚˛±˜ (Alcyonidium, Œ˜±ÀÚ±¬ıË±À˚˛± Ê≈Ú (Monobryo zoon),
fl¬…±À˘±À¬Û±¬ı˛± (Callopora), ¬ı≈·≈˘± (Bugula) ˝◊Ó¬…±øº

12.5 ¬¬ıø˝¬ı˛±fl‘¬øÓ¬ – (Morphological features) –

Ê≈›À˚˛ÀÎ¬¬ı˛ ’±fl‘¬øÓ¬ – Structure of Zooid

√õ∂øÓ¬øÈ¬ Ê≈›À˚˛Î¬ ’±fl‘¬øÓ¬ÀÓ¬ øÎ¬•§±fl¬±¬ı˛, Ú˘±fl¬±¬ı˛ ¬ı± ¬ı±À'¬ı˛ ˜Ó¬º Ê≈›À˚˛Î¬·≈ø˘ ¤fl¬√õ∂fl¬±¬ı˛ fl¬±˝◊√√øÈ¬Ú øÚø˜«Ó¬
Œ√õ∂±øÈ¬Ú ¬ı± ‰≈¬ÚÊ±Ó¬œ˚˛ ¬Û±Ô« ¬Z±¬ı˛± øÚø˜«Ó¬ Ôø˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬º ¤˝◊ Ôø˘·≈ø˘Àfl¬ Ê≈À˚˛ø¸˚˛±˜ (zooecium)

¬ıÀ˘º ¤˝◊ˆ¬±À¬ı √õ∂±˚˛ ¸˜d¬ ¬ıË±À˚˛±ÀÊ±˚˛± ¤fl¬øÈ¬ ˙q¡ ¬ıø˝– ’±¬ı¬ı˛Ìœ ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬º ¤fl¬øÈ¬ √õ∂¸±ø¬ı˛Ó¬
Ê≈›À˚˛Î¬ ˆ¬±˘ˆ¬±À¬ı ˘é¬… fl¬¬ı˛À˘ Œ‡± ˚±˚˛ Œ˚ ¤À¬ı˛ ˝◊ÚÀ¬∏C±ˆ¬±øÈ«¬øÈ¬ Œ˚øÈ¬¬ı˛ ˜ÀÒ… Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ’¬ıøàÔÓ¬,
Œ¸øÈ¬¬ı˛ Œ·±Î¬ˇ±˚˛ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ¤fl¬øÈ¬ ŒÙ¬±ã ¬ı± ˆ“¬±Ê ¬Ûø¬ı˛À¬ı©ÜÚ fl¬À¬ı˛ ’±ÀÂ√º ¤˝◊ ˆ“¬±ÊøÈ¬Àfl¬ fl¬˘±¬ı˛ (Collar)

¬ıÀ˘º ˚‡Ú Ê≈›À˚˛Î¬ ¤˝◊ ‡±…¢∂˝Ì ˚LaøÈ¬Àfl¬ [Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛] ˙¬ı˛œÀ¬ı˛¬ı˛ Œˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ ŒÚ˚˛ Ó¬‡Ú ¸˜d¬
fl¬ø¯∏«fl¬±·≈ø˘ ¤fl¬øSÓ¬ ˝À˚˛ ¤fl¬øÈ¬ ·≈2Â ∆Ó¬¬ı˛œ fl¬À¬ı˛ ¤¬ı— ¸—fl≈¬ø‰¬Ó¬ ˝À˚˛ Œˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º ¤˝◊ ¸—Àfl¬±‰¬Ú
¤¬ı— √õ∂¸±¬ı˛Ì ¬¤fl¬√õ∂fl¬±¬ı˛ ø¶£¬—fl¬È¬±¬ı˛ Œ¬Û˙œ¬ı˛ ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º Œ˚ ø¬ıÀ˙¯∏ øÂ√À^¬ı˛ ˜±Ò…À˜ fl¬˘±¬ı˛ fl¬ø¯∏«fl¬± ¤¬ı—
˝◊ÚÀ¬∏C±ˆ¬±È«¬ √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ¬ı±˝◊À¬ı˛ ’±À¸ Ó¬±Àfl¬ ’ø¬ı˛øÙ¬¸ (orifice) ¬ıÀ˘º ’ÀÚfl¬ ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛
’ø¬ı˛øÙ¬¸øÈ¬ ¤fl¬√õ∂fl¬±¬ı˛ Ï¬±flƒ¬Ú± (operculum) ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬ ˚± Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ Œˆ¬Ó¬À¬ı˛ √õ∂À¬ıÀ˙¬ı˛ ¬Û¬ı˛
øÂ√^øÈ¬Àfl¬ ¬ıKÒ ¬ı˛±‡ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

Œ˚ ¸˜d¬ √õ∂Ê±øÓ¬ÀÓ¬ fl¬˘±¬ı˛ Ô±Àfl¬ Ó¬±À¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ Œˆ¬Ó¬¬ı˛ ¤fl¬øÈ¬ ‰¬›Î¬ˇ± Ù“¬±fl¬± Ê±˚˛·± ¬ıÓ«¬˜±Ú Œ¸‡±ÀÚ
¸—fl≈¬ø‰¬Ó¬ fl¬˘±¬ı˛ › ˙¬ı˛œÀ¬ı˛¬ı˛ Î¬◊åÈ¬±ÀÚ± ’—˙ (introvert) Ï≈¬Àfl¬ Ô±Àfl¬º ¤˝◊ Ù¬“±fl¬± Ê±˚˛·±øÈ¬Àfl¬ ¤ø¬∏C˚˛±˜
(atrium) ¬ıÀ˘º ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ ˙q¡ ’±¬ı¬ı˛Ìœ ¬ı± øfl¬Î¬◊øÈ¬fl¬˘øÈ¬ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ¬ıø˝–d¬fl¬ fl¬Ó‘«¬fl¬
øÚ–¸‘Ó¬ ¬Û±Ô« ¬Z±¬ı˛± ∆Ó¬¬ı˛œ ˝˚˛º

øÊ˜ÀÚ±ø˘À˜È¬±À¬ı˛ Œé¬ÀS Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬ Œ·±˘±fl‘¬øÓ¬ ˝˚˛ ¤¬ı— Ó¬±¬ı˛ ‰¬±¬ı˛¬Û±À˙ 8-30øÈ¬ fl¬ø¯∏«fl¬±  Ô±Àfl¬º
˝◊ÚÀ¬∏C±ˆ¬±È«¬ ¸—Àfl¬±‰¬ÀÚ¬ı˛ ¸˜˚˛ fl¬ø¯∏«fl¬±·≈ø˘ ¤fl¬¸±ÀÔ Œˆ¬Ó¬À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛ ’±¬ı±¬ı˛ √õ∂¸±¬ı˛ÀÌ¬ı˛ ¸˜˚˛ Ó¬±¬ı˛±
˜≈‡·˝3À¬ı˛¬ı˛ ‰¬±¬ı˛¬Û±À˙ √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ‚KÈ¬±fl‘¬øÓ¬ ¬ı± Ù¬±ÀÚÀ˘¬ı˛ ’±fl‘¬øÓ¬ Ò±¬ı˛Ì fl¬À¬ı˛º

√õ∂øÓ¬øÈ¬ fl¬ø¯∏«fl¬±¬ı˛ ¬Û±ù´«ÀÀ˙ ¤¬ı— ¸•ú≈‡ˆ¬±À· ’¸—‡… ø¸ø˘˚˛± ¬ı± Œ¬ı˛±˜˚≈q¡ ¬ıø˝–Qfl¬œ˚˛ Œfl¬±¯∏ Ô±Àfl¬º ¬ıø˝–
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QÀfl¬¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ ¤fl¬øÈ¬ ’Ú≈Õ‚«…˚≈q¡ Ú±ˆ«¬, Œfl¬±˘±ÀÊÚ ˚≈q¡ ¸—À˚±Êfl¬ fl¬˘± ¤¬ı— ¤fl¬øÈ¬ Œ˜À¸±ÀÔø˘˚˛±˜
Œ¬ıø©ÜÓ¬ Œ˝·˝3¬ı˛ Ô±Àfl¬º

12.6 ¬Û±‰¬ÚÓ¬La (Digestive System) –

Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ˜±Á¬‡±ÀÚ ˜≈‡øÂ√^ ’¬ıøàÔÓ¬ ˚± ¤fl¬øÈ¬ ‘U’ ’±fl‘¬øÓ¬ø¬ıø˙©Ü ¬Û±‰¬Ú Ú±˘œÀÓ¬ Î¬◊iú≈q¡ ˝˚˛º
Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ ¬Û±˚˛≈øÂ√^ ’¬ıøàÔÓ¬º Œ¸˝◊ fl¬±¬ı˛ÀÌ ¤À¬ı˛ ’ÀÚfl¬ ¸˜˚˛ Ectoprocta (meaning

‘outside anus’), ¬ı˘± ˝˚˛º ø¸À˘±˜ ¬ı± Œ˝·˝3¬ı˛ ’±—ø˙fl¬ˆ¬±À¬ı ¤fl¬øÈ¬ Œ¸õI◊±˜ ¬ı± √õ∂±‰¬œ¬ı˛ ¬Z±¬ı˛± ø¬ıˆ¬q¡ ˚±
¸±˜ÀÚ¬ı˛ øÀfl¬ Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ Œ·±Î¬ˇ± ŒÔÀfl¬ fl¬ø¯∏«fl¬± ¬Û˚«ôL√ ø¬ıd¬‘Ó¬, ˝◊˝±Àfl¬ Œ˜À¸±ø¸˘ (mesocoel) ¬ıÀ˘º
’±¬ı±¬ı˛ ¬Û(±» ’—À˙ ¬ı‘˝±fl¬±¬ı˛ ’—˙Àfl¬ Œ˜È¬±ø¸˘ (metacoel) ¬ıÀ˘º ¤˝◊ ’—˙ ≈˝◊øÈ¬ ’±¬ı±¬ı˛ ¤fl¬øÈ¬ ’Ô¬ı±
≈˝◊øÈ¬ øÂ√^¬Z±¬ı˛± ˚≈q¡º Œ˜È¬±ø¸˘ ’—À˙ ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ’ÀÚfl¬ Œ¬Û˙œ ¤¬ı— ’¬ÛøÈ¬fl¬ ˙±‡±˚≈q¡ Ú˘±fl¬±¬ı˛
Œ˜À¸±ÀÔø˘˚˛ fl¬˘± Ô±Àfl¬º ¤·≈ø˘Àfl¬ øÚÀ˚˛ Ù≈¬øÚfl≈¬˘±¸ (funiculus) ·øÍ¬Ó¬ ˝˚˛ ˚± Ê≈›À˚˛Î¬ ·≈ø˘ÀÓ¬ ‡±…
^¬ı… ¬Û±Í¬±ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º

12.7 ¬¶ß±˚˛≈Ó¬La (Nervous System) –

¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Ú±ˆ«¬Ó¬La ¤fl¬øÈ¬ Ú±ˆ¬« ø¬ı˛— › Ú±ˆ«¬ ·…±—ø˘˚˛Ú øÚÀ˚˛ ·øÍ¬Ó¬º Ù¬…±ø¬ı˛—' ¬ı± ·˘ø¬ı˘Àfl¬ Œ¬ı©ÜÚ
fl¬À¬ı˛ ¤fl¬øÈ¬ Ú±ˆ«¬ø¬ı˛— ’±ÀÂ√ ¤¬ı— Ó¬±¬ı˛ ¬Û‘á¬ÀÀ˙ ·…±—ø˘˚˛Ú ’±ÀÂ√º ¤˝◊ Ú±ˆ«¬ ·…±—ø˘˚˛Ú › ø¬ı˛— ŒÔÀfl¬ Ú±ˆ«¬
¬ı±¬ı˛ ˝À˚˛ √õ∂øÓ¬øÈ¬ fl¬ø¯∏«fl¬± › ˙¬ı˛œÀ¬ı˛¬ı˛ ’Ú…±Ú… ’—À˙ √õ∂À¬ı˙ fl¬À¬ı˛º √¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Œfl¬±Ú ø¬ıÀ˙¯∏ ¸—À¬ıÚ˙œ˘
’e· ŒÚ˝◊º øfl¬ôL≈√ fl¬ø¯∏«fl¬±ÀÓ¬ ¸—À¬ıÚ˙œ˘ Œ¬ı˛±˜ ¬ı± ø¸ø˘˚˛± ¬ıÓ«¬˜±Úº

‡±… ¢∂˝Ì › ¬Û±‰¬Ú (Feeding and Digestion) –

‡±… ¢∂˝ÀÌ¬ı˛ ¸˜˚˛ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ˜≈‡øÂ√^ › ’ø¬ı˛øÙ¬À¸¬ı˛ ˜Ò… øÀ˚˛ fl¬ø¯∏«fl¬±¬ı˛ ’±¬ı¬ı˛Ìœ¸À˜Ó¬
Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º Ó¬±¬ı˛¬Û¬ı˛, fl¬ø¯∏«fl¬±·≈ø˘ √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ‚KÈ¬±¬ı˛ ˜Ó¬ ¬ı± Ù¬±ÀÚÀ˘¬ı˛
˜ÀÓ¬± ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛º Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¤˝◊ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±¸± øfl¬Â√≈ Œ¬Û˙œ › Œ˝·˝3À¬ı˛¬ı˛ Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛
˝±˝◊Eø˘fl¬ ‰¬±À¬Û¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ¶§±≈ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ [Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬±] Œé¬ÀS
Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ ŒÀ˝ Œ˚ ‰¬±¬Û ¸‘ø©Ü ˝˚˛ Ó¬±¬ı˛ Ù¬À˘ ¤¬ı— Œ˝·˝3À¬ı˛¬ı˛ Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛
‰¬±À¬Û Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ¬ı±˝◊À¬ı˛ øÚ·«Ó¬ ˝˚˛º ŒàÈ¬ÀÚ±ø˘À˜È¬±¬ı˛ Œé¬ÀS ¤˝◊ øÚ·«˜Ú Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ‰¬flË¡±fl¬±¬ı˛ Œ¬Û˙œ¬ı˛
¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ ‚ÀÈ¬º ¶§±≈ÊÀ˘¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ˜Ó¬ ŒàÈ¬ÀÚ±ø˘À˜È¬±À¬ı˛ Œ˝Qfl¬ ¬ı± øfl¬Î¬◊øÈ¬fl¬˘ ‘Ï¬ˇ ¤¬ı—
˙q¡ ¤¬ı— Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ¬ıø˝·«˜ÀÚ¬ı˛ ¸˜˚˛ Ó¬±˝◊ Œ˝ ¸—fl≈¬ø‰¬Ó¬ ˝ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¬Ûø¬ı˛¬ıÀÓ«¬ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ Œ¬Û˙œ
¤¬ı— Œ˝·˝3¬ı˛ (coelom) ¬ıø˝Q«fl¬ › øfl¬Î¬◊øÈ¬fl¬˘ ŒÔÀfl¬ ’±˘±± ˝À˚˛ ø·À˚˛ ¤fl¬øÈ¬ Ó¬¬ı˛˘ ¬Û±Ô« ¬Û”Ì« ·˝3¬ı˛
(Pseudocoel) ∆Ó¬˚˛±¬ı˛œ fl¬À¬ı˛º

øÊ˜ÀÚ±ø˘À˜È¬±À¬ı˛ Œ˝Qfl¬ ¬ı± øfl¬Î¬◊øÈ¬fl¬˘ øàÔøÓ¬àÔ±¬Ûfl¬ ¤¬ı— fl¬±˝◊øÈ¬Ú ˚≈q¡º ¤À¬ı˛ Œ˝QÀfl¬ Œ˚
¬Û…±¬ı˛±˝◊ÀÈ¬˘ Œ¬Û˙œ ’±ÀÂ√ Ó¬±¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ Œ˝·˝3À¬ı˛¬ı˛ Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛ Œ˚ ‰¬±¬Û ¸‘ø©Ü ˝˚˛ Ó¬±ÀÓ¬
Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ › ˝◊ÚÀ¬∏C±ˆ¬±È«¬ ¬ı±˝◊À¬ı˛ øÚ·«Ó¬ ˝˚˛º
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øfl¬Â√≈ øfl¬Â√≈ ̇ q¡À‡±˘fl¬˚≈q¡ øÊ˜ÀÚ±ø˘À˜È¬ ̊ Ô± Œ˜˜À¬ıËøÚÀ¬Û±¬ı˛±¬ı˛ (Membranipora) Œ˚ ’—˙ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛
˝À˚˛ ’±À¸ Ó¬±¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ¤fl¬øÈ¬ Ê±Ú±˘± (window) fl¬±˝◊øÈ¬Ú ˚≈q¡ ¬Û«± ¬Z±¬ı˛± Ï¬±fl¬± Ô±Àfl¬º ¤˝◊ ¬Û«±øÈ¬Àfl¬
ÙË¬KÈ¬±˘ Œ˜˜À¬ıËÚ (frontal membrane) ¬ıÀ˘º ¬Û…±¬ı˛±˝◊ÀÈ¬˘ Œ¬Û˙œ·≈ø˘ ¤˝◊ ¬Û«±¬ı˛ Œˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ ’±È¬fl¬±ÀÚ±
Ô±Àfl¬º ¸—Àfl¬±‰¬ÀÚ¬ı˛ ¸˜˚˛ ¤˝◊ øàÔøÓ¬àÔ±¬Ûfl¬ ¬Û«±øÈ¬ ÒÚ≈Àfl¬¬ı˛ Ú…±˚˛ Œˆ¬Ó¬À¬ı˛ Œ¬ı“Àfl¬ ˚±˚˛ ¤¬ı— Œ˝·˝3À¬ı˛¬ı˛ Ó¬¬ı˛˘
¬Û±ÀÔ«¬ı˛ ‰¬±¬Û ¬ı‘øX fl¬À¬ı˛º ’±¬ı±¬ı˛ ¤˝◊ ¸˜d¬ Êœ¬ı·≈ø˘ÀÓ¬ ˚±À¬ı˛ ˙q¡ ÙË¬KÈ¬±˘ √õ∂±‰¬œ¬ı˛ ’±ÀÂ√ Ó¬±À¬ı˛ ‰¬±¬Û
øÚ˚˛LaÌfl¬±¬ı˛œ ¬Û«±øÈ¬ Œ˝’ˆ¬…ôL√À¬ı˛ ¤fl¬øÈ¬ Ôø˘¬ı˛ ˜ÀÒ… ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ Ôø˘øÈ¬Àfl¬ ’…±¸fl¬±¸ (Ascus)

¬ıÀ˘º ¤˝◊ ’…±¸fl¬±¸ ¤fl¬øÈ¬ ¬ı± ≈˝◊øÈ¬ øÂ√^¬ÛÀÔ ¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º ’…±¸fl¬±À¸¬ı˛ Œˆ¬Ó¬À¬ı˛¬ı˛ Œ›˚˛±À˘¬ı˛ ·±À˚˛
Œ˚ ¬Û…±¬ı˛±˝◊È¬±˘ Œ¬Ûø˙ Ô±Àfl¬ Ó¬± ¸—fl≈¬ø‰¬Ó¬ ˝À˘ ’…±¸fl¬±À¸¬ı˛ ’±˚˛Ó¬Ú Œ¬ıÀÎ¬ˇ ˚±˚˛ Ù¬À˘ øÂ√^¬ÛÀÔ Ê˘
’…±¸fl¬±À¸¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º Œ˚˜Ú ’…±¸fl¬±À¸¬ı˛ ’±˚˛Ó¬Ú Œ¬ıÀÎ¬ˇ ˚±˚˛ ¸±ÀÔ ¸±ÀÔ Œ˝·˝3À¬ı˛ Ó¬¬ı˛À˘¬ı˛ ‰¬±¬Û
Œ¬ıÀÎ¬ˇ ˚±˚˛ ¤¬ı— ¬Ûø˘¬Û±˝◊Î¬ [Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ + ˝◊ÚÀ¬∏C±ˆ¬±È«¬] ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º

Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ¤¬ı— ˝◊ÚÀ¬∏C±ˆ¬±È«¬øÈ¬ [¬Ûø˘¬Û±˝◊Î¬] ¤fl¬ √õ∂fl¬±¬ı˛ ∆¬ı˛ø‡fl¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛±˘ ø¬ı˛¬∏C±fl¬È¬±˘ Œ¬Û˙œ
(lophophoral retructal muscle) ¸—Àfl¬±‰¬ÀÚ¬ı˛ ¸±˝±À˚… ’ø¬ı˛øÙ¬À¸¬ı˛ ˜Ò… øÀ˚˛ ¬Û≈Ú¬ı˛±˚˛ ¶§àÔ±ÀÚ øÙ¬À¬ı˛
˚±˚˛º ¤˝◊ ¶§àÔ±ÀÚ øÙ¬À¬ı˛ ’±¸± ¬ı± ø¬ı˛¬∏C±fl¬˙±Ú ‡≈¬ı˝◊ Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ ¸•Ûiß ˝˚˛ ¤¬ı— 60 ms ¤¬ı˛› fl¬˜ ¸˜˚˛
ŒÚ ˛̊º

˚‡Ú Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬ ¬ı±˝◊À¬ı˛ øÚ©ç¬±ôL√ ˝˚˛ Ó¬‡Ú˝◊ fl¬ø¯∏«fl¬±·≈ø˘¬ı˛ ¬Û±À˙ Œ˚ ø¸ø˘˚˛± Ô±Àfl¬ Ó¬±¬ı˛±
¸ø•úø˘Ó¬ˆ¬±À¬ı ¶ÛøµÓ¬ ˝À˚˛ Ê˘À¶⁄±Ó¬ ∆Ó¬˚˛±ø¬ı˛ fl¬À¬ı˛º ¤˝◊ Œ¶⁄±Ó¬ ÚœÀ‰¬¬ı˛ øÀfl¬ Ò±ø¬ıÓ¬ ˝À˚˛ Ù¬±ÀÚÀ˘ √õ∂À¬ı˙
fl¬À¬ı˛ ¤¬ı— fl¬ø¯∏«fl¬±·≈ø˘¬ı˛ ˜Ò… øÀ˚˛ ¬ı±˝◊À¬ı˛ ¬ı±¬ı˛ ˝À˚˛ ˚±˚˛º ¤˝◊ Ê˘À¶⁄±ÀÓ¬¬ı˛ ˜Ò… øÀ˚˛ ŒÂ√±È¬ ŒÂ√±È¬ ‡±…¬ıd≈¬
˚Ô± Ù¬±˝◊ÀÈ¬±õ≠±efl¬È¬Ú  (Phytoplankton) Ê≈-õ≠…±efl¬È¬Ú (zooplankton) ˝◊Ó¬…±ø  Ù¬±ÀÚÀ˘¬ı˛ ˜ÀÒ… √õ∂À¬ı˙
fl¬À¬ı˛º ¸Àe· ¸Àe· fl¬ø¯∏«fl¬±·≈ø˘ ¬Z±¬ı˛± ’±¬ıX ˝˚˛ ¤¬ı— fl¬ø¯∏«fl¬±¬ı˛ ¬Û±ù´«ÀÀ˙ Œ˚ é≈¬^ é≈¬^ ¬ø¸ø˘˚˛± ’±ÀÂ√ Œ¸·≈ø˘
¤˝◊ ‡±…·≈ø˘Àfl¬ ˜≈‡·˝3À¬ı˛ √õ∂À¬ı˙ fl¬ø¬ı˛À˚˛ Œ˚˛º Œ˚ ¬ÛXøÓ¬ÀÓ¬ ¤˝◊ ’±Ì≈¬ıœé¬øÚfl¬ ‡±… Êœ¬ı·≈ø˘ Ê˘ ŒÔÀfl¬
ŒÂ√“Àfl¬ ˘›˚˛± ˝˚˛ Ó¬± ø¬ı˙ˆ¬±À¬ı Ê±Ú± ¸y√√¬ı ˝˚˛ øÚº Ó¬À¬ı ¤ ¸•§ÀKÒ ≈øÈ¬ ˜Ó¬¬ı± (theory) ’±ÀÂ√ ˚Ô±ñ
(1) ø¸ø˘˚˛±¬ı˛œ ø¬ı˛ˆ¬±¸«±˘ øÔ›ø¬ı˛ (Ciliary reversal theory)ñ¤˝◊ ˜Ó¬¬ı± ’Ú≈¸±À¬ı˛ ˚‡Ú ¬ˆ¬±¸˜±Ú ‡±…
fl¬Ì±·≈ø˘ fl¬ø¯∏«fl¬±¬ı˛ ¬Û±ù´«¬ıM«œ ø¸ø˘˚˛± ¶Û˙« fl¬À¬ı˛, Ó¬‡Ú˝◊ Ó¬±¬ı˛± ¤fl¬¸±ÀÔ àÔ±Úœ˚˛ˆ¬±À¬ı Î¬◊ÀåÈ¬±øÀfl¬ ’±Àµ±ø˘Ó¬
˝˚˛ (local reversalbeat) ˚±¬ı˛ Ù¬À˘ ‡±…¬ıd≈¬·≈ø˘ ¤˝◊ Ò±!¬±˚˛ ’±¬ÛøàÈò¬À˜ ¬ı± Î¬◊¬ÛÀ¬ı˛¬ı˛ øÀfl¬¬ı˛ Œ¶⁄±ÀÓ¬ øÙ¬À¬ı˛
’±À¸ ¤¬ı— ¸±˜ÀÚ¬ı˛ fl¬ø¯∏«fl¬±·≈ø˘ ¬Z±¬ı˛± ’±¬ıX ˝À˚˛ ˜≈‡øÂ√À^ √õ∂À¬ı˙ fl¬À¬ı˛º

(2) ˝◊˜ø¬Û?ø˜KÈ¬ øÔ›ø¬ı˛ (Impingement Theory) – ’Ú…øÀfl¬ ø¬ZÓ¬œ˚˛ ¤˝◊ ˜Ó¬¬ı± ’Ú≈¸±À¬ı˛
‡±…fl¬Ì±·≈ø˘ Œ˚˜Ú˝◊ ¸±˜ÀÚ¬ı˛ fl¬ø¯∏«fl¬±·≈ø˘ÀÓ¬ Ò±!¬± ‡±˚˛ Ó¬»é¬Ì±» Î¬◊˝±À¬ı˛ Ê˘ Œ¶⁄±Ó¬ ˝˝◊ÀÓ¬ Â√“±øfl¬˚˛± ˘›˚˛±
˝˚˛º ˝◊˝± ¤fl¬√õ∂fl¬±¬ı˛ øÙ¬åÈ¬±¬ı˛ øÙ¬øÎ¬— (filter feading)º Bugula neritina Ú±˜fl¬ √õ∂Ê±øÓ¬¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛± Ó¬±¬ı˛
fl¬ø¯∏«fl¬±¬ı˛ ’¢∂ˆ¬±··≈ø˘ ‡±…¬ıd≈¬¬ı˛ ‰¬±ø¬ı˛¬Û±À˙ ÊøÎ¬ˇÀ˚˛ Î¬◊˝±Àfl¬ ‡“±‰¬±¬ı˛ ˜Ó¬ ’±¬ıX fl¬ø¬ı˛˚˛± ’¬ıÀ˙À¯∏ ˜≈‡øÂ√À^
√õ∂À¬ı˙ fl¬¬ı˛±˚˛º ’±¬ı±¬ı˛ ’ÀÚfl¬ √õ∂Ê±øÓ¬¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛± Ó¬±À¬ı˛ Œ˘±ÀÙ¬±ÀÙ¬∏±¬ı˛ › fl¬ø¯∏«fl¬±·≈ø˘ ˝◊2Â±˜ÀÓ¬± ¬ı“±øfl¬À˚˛
¬ı± ‚≈ø¬ı˛À˚˛ ‡±…¬ıd≈¬ ¢∂˝Ì fl¬À¬ı˛º

Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬À¬ı˛ Œ¬ı˘±˚˛ ‡±…¬ıd≈¬·≈ø˘ ¤ø¬ÛÀàÈ¬±À˜¬ı˛ ÚœÀ‰¬ ¤¬ı— øÊ˜ÀÚ±ø˘À˜È¬±¬ı˛ Œ¬ı˘±˚˛ ˝◊˝±¬ı˛±
√õ∂¸±ø¬ı˛Ó¬ ˜≈‡øÂ√À^¬ı˛ ˜ÀÒ… ¸ø=Ó¬ ˝˚˛º ˚‡Ú ¤˝◊ ‡±…¬ıd≈¬·≈ø˘ ’±fl‘¬øÓ¬ÀÓ¬ ŒÂ√±È¬ ˝˚˛ ¬ı± ·˘±Ò–fl¬¬ı˛ÀÌ¬ı˛
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Î¬◊¬ÛÀ˚±·œ ˝˚˛ Ó¬‡Ú ·˘ø¬ıÀ˘¬ı˛ Œ¬Û˙œ¬ı˛ √õ∂¸±¬ı˛ÀÌ¬ı˛ ¬Z±¬ı˛± ¤¬ı— ‡±…Ú±˘œ¬ı˛ ¬Û±•Û ¬Z±¬ı˛± ˝◊˝±¬ı˛± ¬Û±fl¬àÔ˘œÀÓ¬
ÚœÓ¬ ˝˚˛º ˜≈‡øÂ√^ ¬ı± Ù¬±ÀÚ˘ ¬ıKÒ ˝˝◊˚˛± Œ·À˘ ‡±…fl¬Ì± √õ∂À¬ı˙ fl¬ø¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

˜≈‡øÂ√^, ·˘ø¬ı˘ ¤¬ı— ‡±…Ú±˘œ¬ı˛ ˜Ò…ø˚˛± ‡±…fl¬Ì±·≈ø˘ ’¬ıÀ˙À¯∏ ¬ı‘˝» ¬Û±fl¬àÔ˘œÀÓ¬ √õ∂À¬ı˙ fl¬À¬ı˛º
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‡±…Ú±˘œ ‘U’ ’±fl‘¬øÓ¬ ø¬ıø˙©Ü ˝˚˛º ¬Û±fl¬àÔø˘¬ı˛ ¸±˜ÀÚ¬ı˛ Ú˘±fl‘¬øÓ¬ Ù“¬±fl¬± ’—˙Àfl¬ fl¬±øÎ«¬˚˛±
(Cardia) ¬ıÀ˘ ˚± ¤fl¬øÈ¬ fl¬¬Û±øÈ¬fl¬± ¬Z±¬ı˛± ‡±…Ú±˘œ (Oesophagus) ˝˝◊ÀÓ¬ ¬Û‘Ôfl¬ fl¬¬ı˛± Ô±Àfl¬º ¬Û±fl¬àÔø˘¬ı˛
¬Û(±» ’—˙Àfl¬ ¬Û±˝◊À˘±¬ı˛±¸ (pylorous) ¬ıÀ˘ ˚± ¤fl¬øÈ¬ ˆ¬±˘Àˆ¬¬ı˛ ˜Ó¬ ‡“±Ê ¬Z±¬ı˛± é≈¬^±La › ˜˘ Ôø˘ ŒÔÀfl¬
¬Û‘Ôfl¬ fl¬¬ı˛± ˚±˚˛º ¬Û±fl¬àÔø˘¬ı˛ ˜±Á¬±˜±øÁ¬ ’—˙ ˝˝◊ÀÓ¬ ¤fl¬øÈ¬ ¬ıÎ¬ˇ ø¸fl¬±˜ ¬ı±ø˝¬ı˛ ˝˝◊˚˛± ¬Û(±» ’—À˙ √õ∂¸±ø¬ı˛Ó¬
˝˚˛º øfl¬Â√≈ øfl¬Â√≈ ¬ıË±À˚˛±ÀÊ±˚˛± ̊ Ô±ñ’±˜±øÔ˚˛± (Amathia) › ¬ı±Î¬◊˚˛±¬ı˛¬ı…±—øfl¬˚˛± (Bowerbankia) ̋ ◊Ó¬…±øÀÓ¬
fl¬±øÎ«¬˚˛± ¬Û±fl¬àÔ˘œ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˝◊˚˛± ø·Ê±Î«¬ ·Í¬Ú fl¬À¬ı˛º ˝◊˝± ‡±…¬ıd≈¬Àfl¬ ‰”¬Ì« fl¬¬ı˛ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¬ıø˝–Àfl¬±¯∏œ˚˛ (extracellular) › ’ôL√–Àfl¬±¯∏œ˚˛ (intracellular) ¤˝◊ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ¬Û±‰¬Ú
Œ‡± ˚±˚˛º øfl¬ôL≈√ ø¸fl¬±˜ ˝í˘ √õ∂Ò±Ú ’ôL√–Àfl¬±¯∏œ˚˛ ¬Û±‰¬Ú ’e·º ‡±…fl¬Ì±·≈ø˘ ‡±…Ú±˘œ¬ı˛ Œ¬Ûø¬ı˛àÈ¬±˘øÈ¬fl¬
‰¬˘ÀÚ¬ı˛ Ù¬À˘ ¬Û±fl¬àÔ˘œÀÓ¬ ÚœÓ¬ ˝˚˛º ¬Û±˝◊À¬ı˛±˘±À˜¬ı˛ ’±¬ıÓ«¬ÀÚ¬ı˛ ¬Ù¬À˘ ’¬Û±‰¬… ‡±…¬ıd≈¬·≈ø˘ ’ÀLa ˜Ò… øÀ˚˛
˜˘Ôø˘ ¬ı± rectum ¤ ÚœÓ¬ ˝˚˛ ¤¬ı— ø¬ÛÀ˘È¬ ·Í¬Ú fl¬À¬ı˛ › ’¬ıÀ˙À¯∏ ¬Û±˚˛≈øÂ√^ ¬ı± Anus ¬Z±¬ı˛± ¬ı±ø˝À¬ı˛ øÚøé¬5
˝ ˛̊º

’Ú≈̇ œ˘Úœñ1

¸øÍ¬fl¬ Î¬◊øq¡¬ı˛ Œé¬ÀS √õ∂Àfl¬±Àá¬ øÈ¬fl¬ √  ø‰¬˝ê øÚ ¤¬ı— ˆ≈¬˘ Î¬◊øq¡¬ı˛ Œé¬ÀS × flË¡˙ ø‰¬˝ê øÚ –
(a) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Ê≈›À˚˛Î¬·≈ø˘ fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬ ¤fl¬ √õ∂fl¬±¬ı˛ Ôø˘¬ı˛ ˜ÀÒ… ’¬ıàÔ±Ú fl¬À¬ı˛º
(b) ˝◊˝±À¬ı˛ ˝◊ÚÀ¬∏C±ˆ¬±ÀÈ«¬¬ı˛ Œ·±Î¬ˇ±˚˛ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ Œ˚ ˆ“¬±Ê ¬ı± ‡“±Ê Ô±Àfl¬ Ó¬±Àfl¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ¬ıÀ˘º

(c) Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ˜±Á¬‡±ÀÚ ¬Û±˚˛≈øÂ√^øÈ¬ ’¬ıøàÔÓ¬º
(d) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œfl¬±ÀÚ± ø¬ıÀ˙¯∏ ¸—À¬ıÚ˙œ˘ ’e· ŒÚ˝◊º
(e) ˝◊˝±¬ı˛± Œ˚ ¬ÛXøÓ¬ÀÓ¬ ‡±…¢∂˝Ì fl¬À¬ı˛ Ó¬±Àfl¬ ˝◊˜ø¬Û?À˜KÈ¬ øÙ¬øÎ¬— ¬ıÀ˘º
(f) ˝◊˝±À¬ı˛ √õ∂Ò±Ú ’ôL√–Àfl¬±¯∏œ˚˛ ¬Û±‰¬Ú ’e· ˝í˘ ¬Û±˝◊À˘±¬ı˛±¸º

12.8 ·…±À¸¬ı˛ ’±±Ú-√õ∂±Ú ’±ˆ¬…ôL√ø¬ı˛Ú ¬Ûø¬ı˛¬ı˝Ú ¤¬ı— Œ¬ı˛‰¬Ú – (Gas exchange,
internal transport and excretion) –

¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬˘ › Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ˜±Ò…À˜ ·…±À¸¬ı˛ ’±±Ú-√õ∂±Ú ‚ÀÈ¬º ¤Â√±Î¬ˇ±›
Œfl¬±¯∏·˝3¬ı˛àÔ Ó¬¬ı˛À˘¬ı˛ ˜±Ò…À˜› ·…±À¸¬ı˛ ‡±…¬ıd≈¬¬ı˛ › ’¬Û±‰¬…¬ıd≈¬¬ı˛ ’±ˆ¬…ôL√ø¬ı˛Ú ¬Ûø¬ı˛¬ı˝Ú ‚ÀÈ¬ Ô±Àfl¬º
Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬ Ú±˜fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œé¬ÀS ’À¬Ûé¬±fl‘¬Ó¬ ¬ıÎ¬ˇ Ê≈›À˚˛Î¬·≈ø˘¬ı˛ Œ˝·˝3À¬ı˛ Œ˚ ø¸ø˘˚˛±
¬ı± Œ¬ı˛±˜ ’±ÀÂ√ Ó¬±À¬ı˛ ¬Z±¬ı˛± Œ˝·˝3À¬ı˛¬ı˛ Ó¬¬ı˛˘¬Û±Ô« ¬Ûø¬ı˛¬ı±ø˝Ó¬ ˝˚˛º ¤˝◊ Œfl¬±¯∏·˝3¬ı˛àÔ Ó¬¬ı˛˘ ¬Û±ÀÔ« Ú±Ú±Ú
Ò¬ı˛ÀÚ¬ı˛ ø¸À˘±À˜±¸±˝◊È¬ (Coelomocyte) ’±ÀÂ√º Ó¬±¬ı˛± ¬ıÊ«… ¬Û±Ô«·≈ø˘ é¬Ì¬Û ¬Z±¬ı˛± ÒÀ¬ı˛ øÚÀ˚˛ ˙¬ı˛œÀ¬ı˛¬ı˛
˜ÀÒ… Ê˜± fl¬À¬ı˛ ¬ı˛±À‡º
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ŒàÈ¬ÀÚ±ø˘À˜Èƒ¬¬ı˛± Ó¬±À¬ı˛ Œfl¬±¯∏·˝3¬ı˛àÔ Ó¬¬ı˛˘ ¬Û±ÀÔ«¬ı˛ ˜±Ò…À˜ Œ¬ı˛‰¬Ú¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛¬ı˝Ú ¸•Ûiß fl¬À¬ı˛º
’Ú…±Ú… √õ∂±ÌœÀ¬ı˛ ˜Ó¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ¬ı˛‰¬Ú’e· ŒÚø√ÙË¬øÎ¬˚˛± ŒÚ˝◊º Œ‡± ˚±˚˛ Œ˚ ¤À¬ı˛ Œ˝QÀfl¬¬ı˛ ˜±Ò…À˜
¬ı…±¬ÛÚ ¬√õ∂øflË¡˚˛±¬ı˛ ¸±˝±À˚… ’…±À˜±øÚ˚˛± ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ˚±˚˛ ¤¬ı— ’Ú…±Ú… ¬ıÊ«… ¬Û±Ô« ¸ø=Ó¬ ˜‘Ó¬
Œfl¬±¯∏ ¬ı± fl¬˘±·≈ø˘ ¤fl¬øÈ¬ fl¬±À˘± ¬ıÀ˘¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛ ¤¬ı— ¤À¬ı˛ ¬ıË±Î¬◊Ú ¬ıøÎ¬ (Brown body) ¬ıÀ˘º
øfl¬Â√≈ øfl¬Â√≈ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ˝·˝3À¬ı˛ ¤˝◊ ¬ıË±Î¬◊Ú ¬ıøÎ¬ ¬Û±fl¬±¬Û±øfl¬ˆ¬±À¬ı ¬ı˛À˚˛ ˚±˚˛ ’±¬ı±¬ı˛ ’Ú…À¬ı˛ Œ¬ı˘±˚˛
¬ıÊ«…¬Û±ÀÔ«¬ı˛ ¸±ÀÔ ¤¬ı˛± ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ˚±˚˛º ¤˝◊ˆ¬±À¬ı ¤À¬ı˛ Œ¬ı˛‰¬Úfl¬±˚«… ¸•Ûiß ˝˚˛º

12.9 ¬ÊÚÚ –

12.9.1 Œ˚ÃÚ ÊÚÚ – ¬ıË±À˚˛±ÀÊ±˚˛± ¤¬ı— Œ¬ıø˙¬ı˛ ˆ¬±·˝◊ ¸˜≈À^¬ı˛ ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛±
Î¬◊ˆ¬˚˛ø˘e· √õ∂±Ìœº øÎ¬•§±Ì≈ › ˙≈flË¡±Ì≈ √õ∂±˚˛ ¤fl¬˝◊ ¸˜À˚˛ Î¬◊»¬Ûiß ˝˚˛º ¤fl¬øÈ¬ Î¬◊¬ÛøÚÀ¬ıÀ˙¬ı˛ (colony) ˜ÀÒ…
¶aœ ¤¬ı— ¬Û≈¬ı˛≈¯∏ Î¬◊ˆ¬˚˛ Ò¬ı˛ÀÚ¬ı˛ Ê≈›À˚˛Î¬ Œ‡± ˚±˚˛º øÎ¬•§±Ì≈ ¸±Ò±¬ı˛ÌÓ¬– ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¸•ú≈À‡¬ı˛ øÀfl¬ ¤¬ı—
˙flË¡±Ì≈ Ó¬±À¬ı˛ ¬Û(±» ’—À˙ Î¬◊»¬Ûiß ˝˚˛º ¬Û≈— ¤¬ı— ¶aœ ·…±À˜È¬·≈ø˘ ¸—‡…±˚˛ ˚Ô±flË¡À˜ ¤fl¬ ’Ô¬ı± ≈˝◊ ¤¬ı—
¤fl¬±øÒfl¬ ˝À˚˛ Ô±Àfl¬º ¤¬ı˛± øÏ¬ø¬ı¬ı˛ ˜ÀÓ¬± Œ˜À¸±ÀÔø˘˚˛±À˜¬ı˛ ’±¬ı¬ı˛Ìœ ¬Z±¬ı˛± ’±¬ı‘Ó¬ ’—À˙ Î¬◊»¬Ûiß ˝˚˛º
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œfl¬±Ú ÊÚÚ Ú±˘œ (genital duct) ŒÚ˝◊, øÎ¬•§±Ì≈ › ˙≈flË¡±Ì≈ Œ˝·˝3À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ’±À¸º øfl¬ôL≈√
øfl¬Â√≈ ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ øÎ•§±Ì≈ Œ¸±Ê±¸≈øÊ ¸˜≈À^¬ı˛ ÊÀ˘ Œ¬ı¬ı˛ ˝À˚˛ ’±À¸º Ó¬À¬ı Œ¬ıø˙¬ı˛ ˆ¬±· ¬ıË±À˚˛±ÀÊ±˚˛±
Ó¬±À¬ı˛ Œ˝·˝3À¬ı˛ ¤¬ı— ˝◊ÀKÈ¬±ˆ¬±ÀÈ«¬¬ı˛ ˜ÀÒ… øÎ¬•§±Ì≈ ˘±˘Ú ¬Û±˘Ú fl¬À¬ı˛º ¬ı≈·≈˘± Ú±À˜ ¤fl¬√Ò¬ı˛ÀÚ¬ı˛ √¬ıË±À˚˛±ÀÊ±˚˛±
Ó¬±À¬ı˛ øÎ¬•§±Ì≈·≈ø˘ ˙¬ı˛œÀ¬ı˛¬ı˛ ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ·ÀÓ«¬ ˘±˘Ú ¬Û±˘Ú fl¬À¬ı˛ ¤Àfl¬ ›øˆ¬À¸˘ (ovicell) ¬ıÀ˘º
¤À¬ı˛ øÎ¬•§±Ì≈ÀÓ¬ ˚ÀÔ©Ü fl≈¬¸≈˜ (yolk) ’±ÀÂ√ ˚± ŒÔÀfl¬ w”¬Ì Ó¬±¬ı˛ ‡±… ¸—¢∂˝ fl¬À¬ı˛ ¬ıÎ¬ˇ ˝ÀÓ¬ Ô±Àfl¬º ¬Ûø¬ı˛¬Û!¬
øÎ¬•§±Ì≈·≈ø˘ Œ˝·˝3À¬ı˛¬ı˛ ˜ÀÒ… øÀ˚˛ ¤Àfl¬¬ı±À¬ı˛ ¸±˜ÀÚ¬ı˛ fl¬ø¯∏«fl¬±¬ZÀ˚˛¬ı˛ Œ·±Î¬ˇ±˚˛ ¤À¸ Î¬◊¬ÛøàÔÓ¬ ˝˚˛ ¤¬ı—
ø¸À˘±À˜±À¬Û±¬ı˛ (coelomopore) Ú±˜fl¬ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ø¬ıÀ˙¯∏ øÂ√^ ¬Z±¬ı˛± ¬ı±ø˝À¬ı˛ øÚ·«Ó¬ ˝˚˛ ’Ô¬ı± fl¬ø¯∏«fl¬±·≈ø˘¬ı˛
˜±Á¬‡±ÀÚ ’¬ıøàÔÓ¬ ¤fl¬øÈ¬ ¬√õ∂¬ıX«Àfl¬¬ı˛ ˜±Ò…À˜ øÚ·«Ó¬ ˝˚˛º

˙≈flË¡±Ì≈·≈ø˘› ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ’¬ıøàÔÓ¬ øÂ√^ ¬Z±¬ı˛± ¬ı±˝◊À¬ı˛ øÚ·«Ó¬ ˝˚˛ ¤¬ı— ¸˜≈À^¬ı˛ ÊÀ˘
Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº ¤˝◊ ˙≈flË¡±Ì≈·≈ø˘ ’Ú…±Ú… ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ‡±…À¶⁄±ÀÓ¬¬ı˛ ˜±Ò…À˜ fl¬ø¯∏«fl¬±·≈ø˘¬ı˛ ˜ÀÒ… ’±È¬Àfl¬ ˚±˚˛
¤¬ı— fl¬ø¯∏«fl¬±·≈ø˘¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ √õ∂¬ıX«Àfl¬¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º ¬Ûø¬ı˛¬Û!¬ øÎ¬•§±Ì≈ ˚‡Ú ø¸À˘±À˜±À¬Û±¬ı˛ øÀ˚˛
¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ’±À¸ Ó¬‡Ú˝◊ ˙≈√flË¡±Ì≈¬Z±¬ı˛± Ó¬±À¬ı˛ øÚø¯∏q¡fl¬¬ı˛Ì ‚ÀÈ¬º ’±¬ı±¬ı˛ Œ˚ ¸˜d¬ ˙≈fl¬±Ì≈·≈ø˘ fl¬ø¯∏«fl¬±¬ı˛
˜ÀÒ…¬ı˛ √õ∂¬ıX«Àfl¬ √õ∂À¬ı˙ fl¬À¬ı˛ Œ¸‡±ÀÚ› øÎ¬•§±Ì≈¬ı˛ øÚø¯∏q¡fl¬¬ı˛Ì ‚È¬ÀÓ¬ ¬Û±À¬ı˛º ¤fl¬˝◊ fl¬À˘±Úœˆ≈¬q¡
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ˜ÀÒ… ¶§-øÚÀ¯∏fl¬ ‚ÀÈ¬ ’±¬ı±¬ı˛ ø¬ıøˆ¬iß fl¬À˘±Úœˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˜ÀÒ… ¬Û¬ı˛øÚÀ¯∏fl¬› ‚È¬ÀÓ¬ ¬Û±À¬ı˛º

¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¬ı±˝◊À¬ı˛øÎ¬˚˛±˘ [Biradial) ¬ÛXøÓ¬ÀÓ¬ øflv¬Àˆ¬Ê ¸•Ûiß ˝˚˛ ¤¬ı— Î¬◊æ≥Ó¬ w≈¬Ì ¬ıË≈Î¬
Œ‰¬•§±¬ı˛ ¬ı± ¬Ûø¬ı˛¬Û±˘Ú Ó¬ø˘ ˝ÀÓ¬ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º ŒàÈ¬ÀÚ±ø˘À˜ÚÀ¬ı˛ Œé¬ÀS ¬ı˝≈√√√w√≥Ì ¬ı± ¬Ûø˘¤˜ø¬ıË˚˛øÚ
[Polyembroyony) Œ‡± ˚±˚˛º ¤À¬ı˛ Œé¬ÀS √õ∂±Ôø˜fl¬ w≈¬ÌøÈ¬ ’À˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ¤fl¬˝◊
¬ı˛fl¬˜ Œ‡ÀÓ¬ Œ·ÃÌ w≈¬Ì Î¬◊»¬Ûiß fl¬À¬ı˛º ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ˘±ˆ«¬± Œ‡ÀÓ¬ ’ÀÚfl¬¬ı˛fl¬À˜¬ı˛ ˝˚˛º Ó¬À¬ı ¸¬ı ˘±ˆ«¬±À¬ı˛
‰¬˘ÀÚ¬ı˛ ÊÚ… ø¸ø˘ø˚˛±˚≈q¡ Œ¬ı©ÜÚœ [fl¬À¬ı˛±Ú±], ¸•ú≈‡ˆ¬±À· ˘•§± ø¸ø˘˚˛±·≈2Â ¤¬ı— ¬Û(±»ˆ¬±À·¬ı˛ ’ˆ¬…ôL√À¬ı˛
’…±ÀÎ¬ø¸ˆ¬ ¸…±fl¬ ¬ı± ’±Í¬±À˘± Ôø˘ Ô±Àfl¬º Œ˚ ¸˜d¬ øÊ˜ÀÚ±ø˘À˜È¬À¬ı˛ ˘±ˆ«¬± ¬Ûø¬ı˛¬Û±˘Ú Ôø˘¬ı˛ ˜ÀÒ… Ô±Àfl¬
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Ú± Ó¬±À¬ı˛ ¸±˝◊ÀÙ¬±ÚÀÈ¬¸ ˘±ˆ«¬± ¬ıÀ˘º ¤¬ı˛± Œ‡ÀÓ¬ øSˆ≈¬Ê±fl‘¬øÓ¬ ≈¬Û±À˙ ‰¬…±õI◊± ¤¬ı— ≈˝◊øÈ¬ fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬
˙q¡ Œ‡±˘± ¬Z±¬ı˛± Ï¬±fl¬±º ‡±…¢∂˝Ìfl¬±¬ı˛œ ˘±ˆ«¬±¬ı˛± √õ∂±˚˛ fl¬À˚˛fl¬˜±¸ ˜≈q¡ Êœ¬ıÚ ˚±¬ÛÚ fl¬À¬ı˛ øfl¬ôL≈√ ¬Ûø¬ı˛¬Û±˘Ú
Ôø˘¬ı˛ ˜ÀÒ… ˚±À¬ı˛ ˘±ˆ«¬± ¬ıÎ¬ˇ ˝˚˛ Ó¬±À¬ı˛ ˘±ˆ«¬±Êœ¬ıÚ ‡≈¬ı fl¬˜ øÀÚ¬ı˛ ˝˚˛º

Ó¬±¬ı˛¬Û¬ı˛ ˘±ˆ«¬±À¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ’ˆ¬…ôL√À¬ı˛ Œ˚ ’±Í¬±À˘± Ôø˘ Ô±Àfl¬ Ó¬± ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝À˚˛ ’±Í¬±¬ı˛
¸±˝±À˚… Œfl¬±Ú¬ıd≈¬¬ı˛ ¸Àe· ’±È¬øfl¬À˚˛ ˚±˚˛º ÒœÀ¬ı˛ ÒœÀ¬ı˛ ˘±ˆ«¬± ø¬ıøˆ¬iß fl¬˘±·Ó¬ › ∆Êø¬ıfl¬ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˜Ò…
øÀ˚˛ ¬Û”Ì«±e· √õ∂±ÌœÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º √õ∂Ô˜ Ê≈›À˚˛Î¬øÈ¬Àfl¬ ’…±ÚÀ¸¸¬∏C≈˘± ¬ıÀ˘º ¤˝◊ ’…±ÚÀ¸¸¬∏C≈˘± Œfl¬±¬ı˛fl¬ƒ·˜
¬ÛXøÓ¬ÀÓ¬ ’Œ˚ÃÚ ÊÚÚ ¸•Ûiß fl¬ø¬ı˛˚˛± ÚÓ≈¬Ú Ê≈›À˚˛Î¬ Î¬◊»¬Ûiß fl¬À¬ı˛ fl¬À˘±Úœ¬ı˛ ¬Ûø¬ı˛øÒ ¬ı‘øX fl¬À¬ı˛º

12.9.2 ’À˚ÃÚ ÊÚÚ – Œ˚ÃÚ ÊÚÚ ¤¬ı— Œfl¬±¬ı˛fl¬ƒ·˜ Â√±Î¬ˇ±› ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± ¶Û?À¬ı˛ Ú…±˚˛, Œ·˜≈˘¸ƒ
[Gemmules) ∆Ó¬¬ı˛œ fl¬À¬ı˛ ’À˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ÊÚÚ ¸•Ûiß fl¬À¬ı˛º ¶§±≈ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛±
¢∂œÉfl¬±À˘ ˚‡Ú ¬Û≈fl≈¬¬ı˛ ¬ı± Úœ¬ı˛ Ê˘ ˙≈øfl¬À˚˛ ˚±˚˛ Ó¬‡Ú ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ˙q¡ Œ‡±˘fl¬˚≈q¡ ’e· ∆Ó¬¬ı˛œ fl¬À¬ı˛ Ó¬±Àfl¬
àÈ¬…±ÀÈ¬±¬ıv±àÈ¬ [statoblast) ¬ıÀ˘º Ù≈¬øÚfl≈¬˘±À¸¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ àÈ¬…±ÀÈ¬±¬ıv±àÈ¬ Î¬◊»¬Ûiß ˝˚˛ ¤¬ı— Î¬◊˝±¬ı˛±
Œ˝·˝3À¬ı˛¬ı˛ øÀfl¬ ¬ıøX«Ó¬ ˝À˚˛ Œ˜À¸±ÀÔø˘˚˛ Œfl¬±¯∏d≈¬¬Û ∆Ó¬˚˛±ø¬ı˛ fl¬À¬ı˛ ˚±À¬ı˛ ˜ÀÒ… ‡±… ¸ø=Ó¬ Ô±Àfl¬º ¤˝◊
Œfl¬±¯∏d≈¬À¬Û¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¤¬ı— ÚœÀ‰¬¬ı˛ øÀfl¬ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ≈˝◊d¬¬ı˛ ø¬ıø˙©Ü fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬ ˙q¡ ’±¬ı¬ı˛Ìœ ∆Ó¬¬ı˛œ ˝˚˛º
¤À¬ı˛ Œ‡ÀÓ¬ ‡±øÚfl¬È¬± Œ·±˘ ‰¬±fl¬øÓ¬¬ı˛ Ú…±˚˛º ’¬ıÀ˙À¯∏ ¢∂œÉfl¬±À˘ ¤¬ı˛± ÊÀ˘¬ı˛ Ó¬˘ÀÀ˙ ¬ÛÀÎ¬ˇ ˚±˚˛º øfl¬Â√≈
øfl¬Â√≈ àÈ¬…±ÀÈ¬±¬ıv±ÀàÈ¬ ¬ı±˚˛≈¬Û”Ì« àÔ±Ú Ô±fl¬±˚˛ ¤¬ı˛± ÊÀ˘ ˆ¬±¸ÀÓ¬ Ô±Àfl¬º ¤˝◊ ’¬ıàÔ±˚˛ ¤¬ı˛± œ‚«øÚ Œ¬ı“À‰¬ Ô±Àfl¬
¤¬ı— Êœ¬ıÊôL≈√ ¬Z±¬ı˛± ¬ı± Ê˘¬ı±ø˝Ó¬ ˝À˚˛ ø¬ıd¬±¬ı˛ ˘±ˆ¬ fl¬À¬ı˛º ’Ú≈fl”¬˘ ¬Ûø¬ı˛À¬ıÀ˙ ¤À¬ı˛ Œ‡±˘fl¬ ≈øÈ¬ Ù¬±øÈ¬˚˛±
ø·˚˛± ’efl≈¬À¬ı˛±ƒ·˜ ˝˚˛º ¤˝◊ ’efl≈¬¬ı˛ ŒÔÀfl¬ ¬ÛÀ¬ı˛ ÚÓ≈¬Ú Ê≈›À˚˛Î¬ Êiú±˚˛º Î¬◊±˝¬ı˛Ì-õ≠≈˜±ÀÈ¬˘± ø¬ı˛À¬Ûk
(Plumatella repens) ¬ıÀ˘º

’Ú≈˙œ˘Úœñ2

˙”Ú…àÔ±Ú·≈ø˘ ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –
(a) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± ŒÀ˝¬ı˛ ññ › ññ ¸±˝±À˚… ·…±À¸¬ı˛ ’±±Ú√õ∂±Ú ‚ÀÈ¬º
(b) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ˚ Œ˝Àfl¬±À¯∏ ññ ¸ø=Ó¬ Ô±Àfl¬ Ó¬±Àfl¬ ññ ¬ıÀ˘º
[c] ˝◊˝±¬ı˛± ññ Œ¬ı˛ ˜ÀÓ¬± ññ ∆Ó¬˚˛±¬ı˛œ fl¬ø¬ı˛˚˛± ’À˚ÃÚ ÊÚÚ ¸•Ûiß fl¬À¬ı˛º
(d) ¢∂œÉfl¬±À˘ Úœ ¬ı± ¬Û≈fl≈¬À¬ı˛¬ı˛ Ê˘ ˙≈øfl¬À˚˛ Œ·À˘ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± ññÚ±˜fl¬ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ññ ˚≈q¡

’e· ∆Ó¬˚˛±¬ı˛œ fl¬À¬ı˛º
(e) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ øÎ¬•§±Ì≈·≈ø˘ ññ Ú±À˜ ¤fl¬ Ò¬ı˛ÀÚ¬ı˛ ø¬ıÀ˙¯∏ øÂ√^ ¬ÛÀÔ ŒÀ˝¬ı˛ ¬ı±ø˝À¬ı˛ øÚ·«Ó¬ ˝˚˛º

12.10  fl¬À˘±Úœ¬ı˛ ¸—·Í¬Ú [Colony organisation)

¬ıË±À ˛̊±ÀÊ± ˛̊±¬ı˛ fl¬À˘±Úœ ¬ı± Ê≈À ˛̊ø¬ı˛̊ ˛±˜ [Zoarium) ¤¬ı̨ ’±fl‘¬øÓ¬ øÚ•ßø˘ø‡Ó¬ fl¬±¬ı̨Ì·≈ø˘¬ı̨ Î¬◊¬Û¬ı̨ øÚ «̂¬¬ı̨ fl¬À¬ı̨º
(i) Ê≈›À˚˛ÀÎ¬¬ı˛ ’À˚ÃÚÊÚÀÚ¬ı˛ [Budding) Ò¬ı˛ÀÚ¬ı˛ Î¬◊¬Û¬ı˛º
(ii) øfl¬ Ò¬ı˛ÀÚ¬ı˛ ¬ı˝≈¬ı˛”¬ÛÓ¬± Ó¬±¬ı˛ Î¬◊¬Û¬ı˛º
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(iii) fl¬À˘±Úœ¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Ê≈›À˚˛ÀÎ¬¬ı˛ ø¬ıÚ…±À¸¬ı˛ Î¬◊¬Û¬ı˛ ¤¬ı—
[iv) fl¬À˘±Úœ¬ı˛ fl¬—fl¬±À˘¬ı˛ Î¬◊¬Û±±ÀÚ¬ı˛ › Ó¬±¬ı˛ øÚ–¸¬ı˛ÀÌ¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ Ó¬±Â√±Î¬ˇ±› ˚±¬ı˛ Î¬◊¬Û¬ı˛ fl¬À˘±Úœ

Êiú±˚˛ Ó¬±¬ı˛ Œ¶®ø˘È¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛› fl¬À˘±Úœ¬ı˛ ¸—·Í¬Ú øÚˆ«¬¬ı˛˙œ˘º
øÊ˜ÀÚ±ø˘À˜È¬ Ú±˜fl¬ ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± ‡≈¬ı˝◊ ¸±Ò±¬ı˛Ì ¤¬ı— ¤À¬ı˛ Ú±Ú±Ú Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ Œ‡±

˚±˚˛º ¤¬ı˛± Œ¬ı˙œ¬ı˛ ˆ¬±·˝◊ ¸˜≈À^¬ı˛ Î¬◊¬Ûfl”¬À˘¬ı˛ øÚfl¬È¬¬ıM«œ ¬Û±Ô¬ı˛, d¬y√√, ˙±˜≈Àfl¬¬ı˛ Œ‡±˘fl¬, ∆˙¬ı±˘ › ’Ú…±Ú…
ÊôL≈√¬ı˛ Î¬◊¬ÛÀ¬ı˛ Êiú±˚˛º

ŒàÈ¬±˘øÚÀÙ¬¬ı˛±¸ fl¬À˘±Úœ – ¤¬ı˛± ˝±˝◊EÀ˚˛Î¬ fl¬À˘±Úœ¬ı˛ ˜Ó¬ Œ‡ÀÓ¬º ¤À¬ı˛ Ê≈À˚˛Î¬·≈ø˘ ‡±Î¬ˇ±`¬˚≈q¡ ¬ı±
Ò±¬ıÀfl¬¬ı˛ (stolon) ˜ÀÓ¬± ˘Ó¬±ÀÚ± ¤¬ı— ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ¸—˚≈q¡º ¤À¬ı˛ ¬ıø˝–fl¬efl¡±˘ ¸±Ò±¬ı˛ÌÓ¬– ‰”¬ÌÊ±Ó¬œ˚˛
¬Û±Ô« (CaCo

3
) ¬Z±¬ı˛± ·øÍ¬Ó¬ Ú˚˛º Î¬◊±˝¬ı˛Ìñ’±˜±øÔ˚˛± (Amathia), Ê≈¬ıø¬∏C›Ú (Zoobatryon)º

ÚÚƒÀàÈ¬±˘øÚÀÙ¬¬ı˛±¸ fl¬À˘±Úœ – Œ¬ıø˙¬ı˛ ˆ¬±· ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±˝◊ ÚÚÀàÈ¬±˘øÚÀÙ¬¬ı˛±¸º ˝◊˝±¬ı˛± ¤fl¬ ¬ı±
¤fl¬±øÒfl¬ fl¬±Â√±fl¬±øÂ√ Ê≈›À˚˛Î¬ ¸—˚≈q¡ ˝˝◊˚˛± fl¬À˘±Úœ ·Í¬Ú fl¬À¬ı˛º ¤À¬ı˛ ø¬ıÚ…±¸› øˆ¬ißÒ¬ı˛ÀÚ¬ı˛ Œ˚˜Ú ¤À¬ı˛
ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬˘ Œfl¬±Ú¬ıd≈¬¬ı˛ ¸±ÀÔ ’±È¬fl¬±ÀÚ± Ô±Àfl¬ ¤¬ı— øÚ•ßˆ¬±· ÊÀ˘¬ı˛ ˜ÀÒ… Î¬◊iú≈q¡ Ô±Àfl¬º ¤À¬ı˛
Œ‡ÀÓ¬› ’±¬ı±¬ı˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˝À˚˛ Ô±Àfl¬º Œ˚˜Ú ¬ı≈·≈˘± ŒÚø¬ı˛øÈ¬Ú± (Bugula neritina) Ú±˜fl¬
¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± Œ‡ÀÓ¬ Á¬±Î¬ˇ±À˘± ¸±˜≈ø^fl¬ ’±·±Â√±¬ı˛ ˜ÀÓ¬±º

¤ÚflË¡±¸øÈ¬— fl¬À˘±Úœ (encrusting colony) – ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ Œ‡± ˚±˚˛º ¤¬ı˛±
Œ‡ÀÓ¬ ˘±˝◊Àfl¬ÀÚ¬ı˛ ˜ÀÓ¬± ¤¬ı— ¤¬ı˛± ¬Û±ÔÀ¬ı˛¬ı˛ ¤¬ı— ˙±˜≈fl¬ ¬ı± øÁ¬Ú≈Àfl¬¬ı˛ Œ‡±˘±¬ı˛ ›¬ÛÀ¬ı˛ ’±È¬fl¬±ÀÚ± Ô±Àfl¬º
¤À¬ı˛ ¬ıø˝–fl¬efl¬±˘ ˙q¡ Œ‡±˘±˚≈q¡ ¤¬ı— Ê≈›À˚˛Î¬·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ¸—˚≈q¡º Î¬◊±˝¬ı˛ÌñŒ˜˜À¬ıËøÚÀ¬Û±¬ı˛±
(Membranipora), ˜±˝◊ÀflË¡±À¬Û±À¬ı˛˘± (Microporella) ˝◊Ó¬…±øº

Ù¬ø˘¤ø¸˚˛±¸ ¬ı± ¬ÛS±¬ıfl¬±¬ı˛ fl¬À˘±Úœ (Foliacious colony) – ‡±Î¬ˇ± Ù¬ø˘¤ø¸˚˛±¸ fl¬À˘±Úœ ¸±Ò±¬ı˛ÌÓ¬–
¤fl¬øÈ¬ ¬ı± ≈˝◊øÈ¬ ¬Û±Ó¬±¬ı˛ ˜ÀÓ¬± ’—˙ ¬Û¬ı˛¶Û¬ı˛ ø¬ÛÂ√ÚøÀfl¬ ’±È¬fl¬±ÀÚ± ’¬ıàÔ±˚˛ Ô±Àfl¬º Œ‡ÀÓ¬ ‡±øÚfl¬È¬± Œ˘È≈¬¸
¬Û±Ó¬±¬ı˛ ˜ÀÓ¬±º ¤À¬ı˛ Œfl¬±ÚÈ¬± Œ¬ı˙ ˙q¡ Ô±Àfl¬ ’±¬ı±¬ı˛ Œfl¬±ÀÚ±È¬± ‡≈¬ı ¬Û±Ó¬˘± ˆ¬e·≈¬ı˛ ˝˚˛º øfl¬Â√≈ øfl¬Â√≈ fl¬À˘±Úœ
’±¬ı±¬ı˛ ·≈2Â±fl¬±À¬ı˛ Ô±Àfl¬ ¤¬ı— ¤À¬ı˛ Ê≈›À˚˛Î¬·≈ø˘ ’ø¬ı˛˚˛ˆ¬±À¬ı ¸ø7¬¬¬Ó¬ Ô±Àfl¬º

ø˜ø©ÜÊÀ˘ ¬ı¸¬ı±¸fl¬±ø¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ≈˝◊ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ Œ‡± ˚±˚˛º Œ˘±ÀÙ¬±¬Û±¸ (Lophopus)

øflË¡¸È¬±ÀÈ¬~± (Cristatella) ¤¬ı— Œ¬Ûflƒ¬øÈ¬Ú±ÀÈ¬~± (Pectinatella) ˝◊Ó¬…±ø ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Ê≈›À˚˛Î¬·≈ø˘ Ú¬ı˛˜
fl¬À˘±Úœ¬ı˛ Ôø˘¬ı˛ ¤fl¬øfl¬ ŒÔÀfl¬ ’±e·≈À˘¬ı˛ ˜ÀÓ¬± Œ¬ı¬ı˛ ˝À˚˛ Ô±Àfl¬º

¬Û±˘˜±ÀÈ¬~± (Pulmatella), ŒÙË¬ÀÎ¬ø¬ı˛À¸~± (Fredericella) › ŒàÈ¬±ÀÈ¬~± (Stotella) ˝◊Ó¬…±ø
¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ·±ÀÂ√¬ı˛ ˜ÀÓ¬± Œ‡ÀÓ¬ fl¬À˘±Úœ Ô±Àfl¬º ¤À¬ı˛ Ê≈›À˚˛Î¬·≈ø˘ ·±ÀÂ√¬ı˛ ˙±‡± √õ∂˙±‡±¬ı˛ ˜ÀÓ¬±
’±È¬fl¬±ÀÚ± Ô±Àfl¬º

ø˜ø©ÜÊÀ˘ ¬ı¸¬ı±¸fl¬ø¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ fl¬À˘±Úœ·≈ø˘ ÊÀ˘ øÚ˜ø7¬¬¬Ó¬ fl¬±Í¬, ¬Û±Ô¬ı˛ ¬ı± ’Ú… Œfl¬±Ú ¬ıd≈¬¬ı˛
¸±ÀÔ ’±È¬øfl¬À˚˛ Ô±Àfl¬º ˚ø› ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Ê≈›À˚˛Î¬·≈ø˘ ’±Ì≈¬ıœé¬øÚfl¬ Ó¬Ô±ø¬Û ˝◊˝±À¬ı˛ fl¬À˘±Úœ·≈ø˘ ˘•§±˚˛
fl¬À˚˛fl¬ Œ¸øKÈ¬ø˜È¬±¬ı˛ ¬ı± Ó¬±¬ı˛› Œ¬ıø˙ ˝À˚˛ Ô±Àfl¬º Œfl¬±Ú Œfl¬±Ú fl¬À˘±Úœ ’±¬ı±¬ı˛ 50 Œ¸ø˜ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ¤¬ı—
¤ÀÓ¬ √õ∂±˚˛ ≈≈˝◊ ˘é¬ Ê≈›À˚˛Î¬ Ô±Àfl¬º
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12.11 fl¬À˘±Úœ¬ı˛ ¸—À˚±· (Colonial integration)

¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ fl¬À˘±Úœ·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ øÂ√^ (pores) ˜±¬ı˛Ù¬Ó¬ ˚≈q¡ Ô±Àfl¬º ¤˝◊ øÂ√^·≈ø˘ Î¬◊˝±À¬ı˛ ’Ú≈Õ‚«…
¬ı± ¬Û±ù´« Œ›˚˛±À˘¬ı˛ ·±ÀS ¬ı± Î¬◊ˆ¬˚˛ ·±ÀS √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ Œ‡± ˚±˚˛º Ù¬±˝◊˘…±fl¬ÀÈ¬±ø˘À˜È¬± ¤¬ı—
ŒàÈ¬ÀÚ±ø˘À˜È¬±À¬ı˛ Œé¬ÀS ¤˝◊ øÂ√^ øÀ˚˛ fl¬À˘±Úœ¬ı˛ ø¬ıøˆ¬iß Ê≈¬ıÀ˚˛ÀÎ¬¬ı˛ ˜ÀÒ… Ó¬¬ı˛˘ ¬Û±Ô« ¬ı±ø˝Ó¬ ˝À˚˛ Ô±Àfl¬º
√õ∂Ô˜øÈ¬¬ı˛ Œé¬ÀS Œ˝·˝3À¬ı˛ Ó¬¬ı˛˘ (coelomic fluid) ¬ı±ø˝Ó¬ ˝˚˛ ¤¬ı— ø¬ZÓ¬œ˚˛ Œé¬ÀS ø˝À˜±ø˘•£¬ ¬ı±ø˝Ó¬ ˝˚˛º
øÊ˜ÀÚ±ø˘À˜È¬À¬ı˛ Œé¬ÀS ¤˝◊ øÂ√^·≈ø˘ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ Œfl¬±¯œ∏˚˛ Ï¬±fl¬Ú± Œ‡±˘± › ¬ıKÒ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

12.12 fl¬À˘±Úœ¬ı˛ ¬ı˝≈¬ı˛”¬ÛÓ¬± (Colonial Polymorphism)

øÊ˜ÀÚ±ø˘À˜È¬± Œ·±á¬œˆ≈¬q¡ √õ∂±˚˛ ¸˜d¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¬ı˝≈¬ı˛”¬ÛÓ¬± ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±ÚœÀÓ¬
’ÀÈ¬±Ê≈›À˚˛Î¬ (Autozooid) Ú±˜fl¬ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ‡±…¢∂˝Ìfl¬±¬ı˛œ Ê≈›À˚˛Î¬ Œ‡± ˚±˚˛º Œ¬ı˙œ¬ı˛ ¬ˆ¬±· fl¬À˘±Úœ˝◊
¤˝◊ √õ∂fl¬±¬ı˛ Ê≈›À˚˛Î¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º ¤Â√±Î¬ˇ±› Œ˝È¬±À¬ı˛± Ê≈›À˚˛Î¬ (Heterozooid) Ú±˜fl¬ ¤fl¬ ’Ú…Ò¬ı˛ÀÚ¬ı˛
Ê≈›À˚˛Î¬ ’±ÀÂ√ ̊ ±¬ı˛± fl¬À˘±Úœ¬ı˛ ’Ú…±Ú… fl¬±Ê ̧ •Ûiß fl¬À¬ı˛º ¤˝◊ Œ˝È¬±À¬ı˛± Ê≈›À˚˛Î¬ ·≈ø˘ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬
˝À˚˛ ŒàÈ¬±˘Ú, ¬ı± Ò±¬ıfl¬ ˜”À˘¬ı˛ ˜ÀÓ¬± ’—˙ ¤¬ı— fl¬À˘±Úœ¬ı˛ ’Ú…±Ú… ’—˙ ∆Ó¬¬ı˛œ fl¬À¬ı˛º

¤ Â√±Î¬ˇ±› ¬¤øˆ¬fl≈¬À˘ø¬ı˛˚˛± (Avicularia) ¤¬ı— ˆ¬±˝◊¬ıË±fl≈¬˘± (Vibracula) Ú±˜fl¬ ≈øÈ¬ Œ˝ÀÈ¬±À¬ı˛± Ê≈›À˚˛Î¬
› øfl¬À˘±ÀàÈ¬±˜À¬ı˛ Œé¬ÀS Œ‡± ˚±˚˛º øÚÀ•ß ¤˝◊ ≈íÒ¬ı˛ÀÚ¬ı˛ Œ˝ÀÈ¬±À¬ı˛± Ê≈›À˚˛ÀÎ¬¬ı˛ ¸•§ÀKÒ ’±À˘±‰¬Ú± fl¬¬ı˛±
˝í˘º ¤øˆ¬fl≈¬À˘ø¬ı˛˚˛± (Avicularia) – ¤fl¬øÈ¬ ¤øˆ¬fl¬À˘ø¬ı˛˚˛±˜ ¸±Ò±¬ı˛ÌÓ¬– ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ’ÀÈ¬±Ê≈À˚˛ÀÎ¬¬ı˛ ŒÔÀfl¬›
ŒÂ√±È¬ Ê≈›À˚˛Î¬ ¤¬ı— ¤¬ı˛ ’ôL√·«Í¬ÀÚ¬ı˛ øfl¬Â√≈ ¬Ûø¬ı˛¬ıÓ«¬Ú ˘é¬ fl¬¬ı˛± ˚±˚˛º ¤¬ı˛ ’¬Û±¬ı˛fl≈¬˘±˜ ¬ı± Ï¬±fl¬øÚ › Ó¬±¬ı˛
Œ¬Û˙œ·≈≈ø˘ ø¬ıÀ˙¯∏ˆ¬±À¬ı Î¬◊ißÓ¬ ¤¬ı— ¬Ûø¬ı˛¬ıøÓ«¬Ó¬º ¤¬ı˛± ¬ı‘ôL√˚≈q¡ ¬ı± ¬ı‘ôL√˝œÚ ˝ÀÓ¬ ¬Û±À¬ı˛º ¬ı≈·≈˘±¬ı˛± (Bugula)

¬ı‘ôL√˚≈q¡ ¤øˆ¬fl≈¬À˘ø¬ı˛˚˛± Œ‡± ˚±˚˛º ¤øˆ¬¬ı≈À˘ø¬ı˛˚˛± Œ‡± ˚±˚˛º ¤øˆ¬¬ı≈À˘ø¬ı˛˚˛± ¸±Ò±¬ı˛ÌÓ¬– ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛
fl¬À˘±ÚœÀfl¬ ’Ú…±Ú… ÊœÀ¬ı¬ı˛ ’±flË¡˜Ì ŒÔÀfl¬ √õ∂øÓ¬À¬ı˛±Òfl¬±¬ı˛œ ’e· ø˝À¸À¬ı ¬ı˛é¬± fl¬À¬ı˛º ø¬ıÀ˙¯∏ fl¬À¬ı˛ ¤ø•£¬À¬Û±Î¬
¤¬ı— ¬Ûø˘øfl¬Èƒ¬À¬ı˛ Î¬◊¬Û±e··≈ø˘ ¤¬ı˛± ¤À¬ı˛ ˙q¡ Œ‰¬±˚˛±˘ ¬Z±¬ı˛± Œfl¬ÀÈ¬ ŒÙ¬˘ÀÓ¬ ¸é¬˜ ˝À¬ıº

ˆ¬±˝◊¬ıË±fl≈¬˘± (Vibracula) – ˆ¬±˝◊¬ıË±fl≈¬˘±À˜¬ı˛ Ï¬±fl¬øÚøÈ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ ¤fl¬øÈ¬ ˘•§± Œ¬ı˛±À˜¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì
fl¬À¬ı˛ ¤Àfl¬ ø¸È¬± ¬ıÀ˘º ¤˝◊ ø¸È¬± Œ˚Àfl¬±ÀÚ± øÀfl¬ Œ‚±¬ı˛±ÀÚ± Œ˚ÀÓ¬ ¬Û±À¬ı˛º Œ˚ ¸˜d¬ ¬ıË±À˚˛±ÀÊ±˚˛± ¬ı±ø˘¬ı˛ ˜ÀÒ…
·Ó«¬ fl¬À¬ı˛ ¬ı±¸ fl¬À¬ı˛ (Discoporella sp) Ó¬±À¬ı˛ Œé¬ÀS ¤˝◊ ø¸È¬± ¬ıÊ«…¬Û±Ô«·≈ø˘ ¬ı±˝◊À¬ı˛ øÚøé¬5 fl¬¬ı˛ÀÓ¬ ¤¬ı—
¬ı±ø˘¬ı˛ ›¬Û¬ı˛ ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ‰¬˘ÀÚ ¸±˝±˚… fl¬À¬ı˛º

’Ú≈˙œ˘Úœñ3

Î¬◊¬Û˚≈q¡ ˙s ¬Z±¬ı˛± ˙”Ú…àÔ±Ú·≈ø˘ ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –
(a) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ fl¬À˘±ÚœÀfl¬ ññ ¬ıÀ˘º
(b) ¬¬ı≈·≈˘± ŒÚø¬ı˛øÈ¬Ú± Ú±˜fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Œ‡ÀÓ¬ ññ ¤¬ı˛ ˜ÀÓ¬±º
(c) ø˜ø©Ü ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ññ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ Œ‡± ˚±˚˛, ˚Ô±ññ › ñº
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(d) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ fl¬À˘±Úœ·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ññ ˜±¬ı˛Ù¬Ó¬ ˚≈q¡ Ô±Àfl¬º
(e) øÊ˜ÀÚ±ø˘À˜È¬± Œ·±á¬œˆ≈¬q¡ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ññ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º
(f) ‡±…¢∂˝Ìfl¬±¬ı˛œ Ê≈›À˚˛Î¬À¬ı˛ ññ ¬ıÀ˘º
(g) Œfl¬±Ú Œfl¬±Ú ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ fl¬À˘±Úœ ññ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬ ˝˚˛ ¤¬ı— ¤ÀÓ¬ √õ∂±˚˛ ññ Ê≈›À˚˛Î¬ Ô±Àfl¬º

12.13 ¸±¬ı˛±—˙

¤˝◊ ¤fl¬fl¬øÈ¬ÀÓ¬ ’±¬ÛÚ±¬ı˛± ŒÊÀÚÀÂ√Ú Œ˚ –

l ¬¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛± ’øÓ¬ é≈¬^ √õ∂±Ìœ ˚±¬ı˛± ¸±¬ı˛± ¬Û‘øÔ¬ıœÀÓ¬ ¸—‡…±˚˛ √õ∂±˚˛ 5000 ˝±Ê±¬ı˛ √õ∂Ê±øÓ¬¬ı˛º
l ¤¬ı˛± fl¬À˘±Úœ ∆Ó¬ø¬ı˛ fl¬À¬ı˛ ¸—‚¬ıXˆ¬±À¬ı ¸˜≈À^ › ø˜ø©ÜÊÀ˘ ¬ı¸¬ı±¸ fl¬À¬ı˛º fl¬À˘±Úœ·≈ø˘ ’¸—‡…

Ê≈›À˚˛Î¬ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¬ı˝≈’±fl‘¬øÓ¬ø¬ıø˙©Ü ¤˝◊ Ê≈›À˚˛Î¬·≈ø˘ ¬ı‘ÀôL√¬ı˛ ¸±˝±À˚… ¸˜≈^ ¬ı± Úœ¬ı˛ ÊÀ˘
øÚ˜ø7¬¬¬Ó¬ ¬ıd≈¬¬ı˛ Î¬◊¬Û¬ı˛ ’±È¬øfl¬À˚˛ Ô±Àfl¬º

l √õ∂øÓ¬øÈ¬ Ê≈›À˚˛Î¬ ’±¬ı±¬ı˛ Ê≈À˚˛ø¸˚˛±˜ Ú±˜fl¬ fl¬…±˘ø¸˚˛±˜ fl¬±¬ı«ÀÚÈ¬ ¬ı± fl¬±˝◊øÈ¬Ú øÚø˜«Ó¬ ¤fl¬√õ∂fl¬±¬ı˛
’±¬ı¬ı˛Ìœ ¬ı± Ôø˘¬ı˛ ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬º ‡±… ¢∂˝ÀÌ¬ı˛ ÊÚ… ¤À¬ı˛ fl¬ø¯∏«fl¬±˚≈q¡ ¤fl¬ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ’e·
’±ÀÂ√ ˚±Àfl¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ¬ıÀ˘º

l ¤À¬ı˛ ‡±…¢∂˝Ì √õ∂øflË¡˚˛± ¤¬ı— ¬Û±‰¬Ú ¬ÛXøÓ¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ‡±…¢∂˝ÀÌ¬ı˛ ¸˜˚˛ ¤À¬ı˛ ˜≈‡øÂ√^ ›
’ø¬ı˛øÙ¬À¸¬ı˛ ˜Ò… øÀ˚˛ ’±¬ı¬ı˛Ìœ¸À˜Ó¬ Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ’±À¸º fl¬ø¯∏«fl¬±·≈ø˘
√õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ’ÀÚfl¬È¬± ‚KÈ¬± ¬ı± Ù¬±ÀÚÀ˘¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛º Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛
’±¸± øfl¬Â√≈ Œ¬Û˙œ ¤¬ı— Œ˝ ·˝3À¬ı˛ Ó¬¬ı˛˘ ¬Û±Ô« ¬Z±¬ı˛± øÚ˚˛øLaÓ¬ ˝˚˛º fl¬ø¯∏«fl¬±ÀÓ¬ ’¬ıøàÔÓ¬ ø¸ø˘˚˛±·≈ø˘
¸ø•úø˘Ó¬ˆ¬±À¬ı ’±Àµ±ø˘Ó¬ ˝À˚˛ Ê˘À¶⁄±Ó¬ ¸‘ø©Ü fl¬À¬ı˛º ¤˝◊ Ê˘À¶⁄±ÀÓ¬¬ı˛ ˜Ò… ø˚˛± ŒÂ√±È¬ ŒÂ√±È¬¬
Ù¬±˝◊ÀÈ¬±õ≠±efl¬È¬Ú ˝◊Ó¬…±ø Ù¬±ÀÚÀ˘¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛ ¤¬ı— fl¬ø¯∏«fl¬±¬ı˛ ¬Û±ù´«À˙ ’¬ıøàÔÓ¬ ø¸ø˘˚˛±¬Z±¬ı˛±
’±¬ıX ˝À˚˛ ˜≈‡·˝3À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ‡±…¢∂˝Ì √õ∂Ì±˘œÀfl¬ ˝◊˜ƒø¬Û?À˜KÈ¬ øÙ¬øÎ¬— ¬ıÀ˘º
¤À¬ı˛ ‡±…Ú±˘œ ëU’ ’±fl‘¬øÓ¬ø¬ıø˙©Ü ˝˚˛º ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¬ıø˝–Àfl¬±¯œ∏˚˛ ¤¬ı— ’z¬–Àfl¬±¯œ∏˚˛ ¤˝◊ Î¬◊ˆ¬˚˛
√õ∂fl¬±À¬ı˛¬ı˛ ¬Û±‰¬Ú Œ‡± ˚±˚˛º

l ¬¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬˘ ¤¬ı— Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛ ˜±Ò…À˜ ·…±À¸¬ı˛ ’±±Ú √õ∂±Ú ‚ÀÈ¬º ’Ú…±Ú…
√õ∂±ÌœÀ¬ı˛ ˜Ó¬ ¤À¬ı˛ ŒÚøÙË¬øÎ¬˚˛± ŒÚ˝◊º ¤¬ı˛± Œfl¬±¯∏·˝3¬ı˛àÔ Ó¬¬ı˛˘ ¬Û±ÀÔ« ’¬ıøàÔÓ¬ ø¸À˘±À˜±¸±˝◊È¬
¬Z±¬ı˛± ¤¬ı— Œ˝QÀfl¬¬ı˛ ˜±Ò…À˜ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±¬ı˛ ¬Z±¬ı˛± Œ˝àÔ ¬ıÊ«…¬Û±Ô« ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ fl¬À¬ı˛ Œ˚˛º

l Œ¬ı˙œ¬ı˛ ˆ¬±· ¬ıË±À˚˛±ÀÊ±˚˛± Î¬◊ˆ¬˚˛ø˘e· √õ∂±Ìœº ¤¬ı˛± ’À˚ÃÚ › Œ˚ÃÚ Î¬◊ˆ¬˚˛ ¬ÛXøÓ¬ÀÓ¬ ÊÚÚ ¸•Ûiß
fl¬À¬ı˛º ˙≈flË¡±Ì≈ › øÎ¬•§±Ì≈¬ı˛ ø˜˘ÀÚ Œ˚ÃÚ ÊÚÚ ¸•Ûiß ˝˚˛º Œfl¬±¬ı˛Àfl¬±ƒ·˜ ¬ı± ¬ı±øÎ¬— ¤¬ı— Œ·˜≈˘ƒ¸
∆Ó¬¬ı˛œ fl¬À¬ı˛ ¤¬ı˛± ’À˚ÃÚ ÊÚÚ ‚È¬±˚˛º

l ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‰¬±¬ı˛ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœº ¤À¬ı˛ ¬ı˝≈¬ı˛”¬ÛÓ¬± ø¬ıÀ˙¯∏ˆ¬±À¬ı Î¬◊À~‡À˚±·…º ø¬ıÀ˙¯∏ fl¬À¬ı˛
øÊ˜ÀÚ±ø˘À˜È¬À¬ı˛ Œé¬ÀS ’ÀÈ¬±Ê≈›À˚˛Î¬ ¤¬ı— Œ˝È¬±À¬ı˛±Ê≈›À˚˛Î¬ Ú±˜fl¬ ≈íÒ¬ı˛ÀÚ¬ı˛ ø¬ıÀ˙¯∏ fl¬±˚«…
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¸•Ûißfl¬±¬ı˛œ Ê≈›À˚˛Î¬ Œ‡± ˚±˚˛º ¤Â√±Î¬ˇ±› ¤øˆ¬fl≈¬À˘ø¬ı˛˚˛± › ˆ¬±˝◊¬ıË±fl≈¬˘± Ú±˜fl¬ ≈øÈ¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛
Œ˝ÀÈ¬±À¬ı˛± Ê≈›À˚˛Î¬ ¬Ûø¬ı˛ø¬ıÓ«¬Ó¬ ˝À˚˛ fl¬±À˘±Úœ¬ı˛ ø¬ıÀ˙¯∏ fl¬±˚«… ¸•Ûiß fl¬À¬ı˛º

12.14 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1. ¬ıË±À˚˛±ÀÊ±˚˛± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…·≈ø˘ øfl¬ øfl¬∑

2. Â√Àfl¬¬ı˛ ¸±˝±À˚… ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Œ|øÌø¬ıˆ¬±· fl¬¬ı˛≈Ú ¤¬ı— Î¬◊±˝¬ı˛Ì øÚ [¤fl¬øÈ¬ fl¬À¬ı˛]º

3. øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¬Û“±‰¬˚Â√˚˛ Â√ÀS Î¬◊M¬ı˛ ø˘‡≈Úº
(a) ¤fl¬øÈ¬ Ê≈›À˚˛ÀÎ¬¬ı˛ ’±fl‘¬øÓ¬ › ·Í¬Ú ¬ıÌ«Ú± fl¬¬ı˛≈Úº
(b) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‡±…¢∂˝Ì ¬ÛXøÓ¬ ¬ıÌ«Ú± fl¬¬ı˛≈Úº
(c) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ÊÚÚ ¬ÛXøÓ¬ ¬¬ıÌ«Ú± fl¬¬ı˛≈Úº
(d) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ fl¬À˘±Úœ¬ı˛ ¸—·Í¬Ú ¸•§ÀKÒ ˚± Ê±ÀÚÚ ¬ıÌ«Ú± fl¬¬ı˛≈Úº

4. øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¤fl¬ fl¬Ô±˚˛ ¬ı± ≈˝◊ ¤fl¬ ˘±˝◊ÀÚ Î¬◊M¬ı˛ øÚº
(a) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ fl¬À˘±Úœ¬ı˛ ¤fl¬fl¬Àfl¬ øfl¬ ¬ıÀ˘∑
(b) Ê≈À˚˛ø¸˚˛±˜ øfl¬∑ › Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(c) Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ øfl¬∑
(d) ¤ø¬∏C˚˛±˜ øfl¬ › Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(e) ¤fl¬ÀÈ¬±À√õ∂±fl¬È¬± (Ecotoprocta) fl¬Ô±øÈ¬¬ı˛ ’Ô« øfl¬∑
(f) ’…±¸fl¬±¸ (Ascus) øfl¬ › Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(g) ¬ıË±À˚˛±ÀÊ±˚˛± Œ˚ ¬ÛXøÓ¬ÀÓ¬ ‡±…¢∂˝Ì fl¬À¬ı˛ Ó¬±Àfl¬ øfl¬ ¬ıÀ˘∑
(h) ˝◊˝±À¬ı˛ ‡±…¬ıd≈¬ øfl¬ øfl¬∑
(i) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ¬Û±fl¬àÔø˘ øfl¬ ¬ı˛fl¬À˜¬ı˛∑
(j) ¬ıË±Î¬◊Ú ¬ıøÎ¬ øfl¬∑ ˝◊˝±¬ı˛ fl¬±Ê øfl¬∑

5. ¸øÍ¬fl¬ Î¬◊M¬ı˛øÈ¬ Œ¬ıÀÂ√ øÚÀ˚˛ ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –

(a) ‡±…¢∂˝ÀÌ¬ı˛ ¸˜˚˛ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ Œ˚ ’—˙øÈ¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ ˝À˚˛ ’±À¸ Ó¬± ˝í˘ ññ
[Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛, ’…±¸fl¬±¸, ø¸À˘±˜, fl¬ø¯∏«fl¬±]

(b) ¬ıË±À˚˛±ÀÊ±˚˛± ÊÚÚ ¸•Ûiß fl¬À¬ı˛ ññ ¬ÛXøÓ¬ÀÓ¬ [Œfl¬¬ı˘ Œ˚ÃÚÊÚÚ ¬ÛXøÓ¬, Œ˚ÃÚ › ’À˚ÃÚ
¬ÛXøÓ¬ÀÓ¬, Œfl¬¬ı˘ ’À˚ÃÚ ÊÚÚ ¬ÛXøÓ¬ÀÓ¬]

(c) ¬ı≈·≈˘± Ú±À˜ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛± Ó¬±À¬ı˛ øÎ¬•§±Ì≈·≈ø˘Àfl¬ ŒÀ˝¬ı˛ ¤fl¬ ø¬ıÀ˙¯∏ ·ÀÓ«¬ ¬ı˛±À‡ Ó¬±Àfl¬
ññ ¬ıÀ˘º [ø¸À˘±À˜±À¬Û±¬ı˛, ›øˆ¬À¸˘, ˝◊ÚÀ¬∏C±ˆ¬±È«¬, ’…±¸fl¬±¸]



403

(d) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‡±…Ú±˘œ Œ‡ÀÓ¬ ññ ¤¬ı˛ ˜ÀÓ¬± [T ¤¬ı˛ ˜ÀÓ¬±, U ¤¬ı˛ ˜ÀÓ¬±, S ¤¬ı˛ ˜ÀÓ¬±,
Z ¤¬ı˛ ˜ÀÓ¬±]

(e) ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ññ ¬ÛXøÓ¬ÀÓ¬ øflv¬Àˆ¬Ê ¸•Ûiß ˝˚˛º [Œ¬ı˛øÎ¬˚˛±˘, ¬ı±˝◊À¬ı˛øÎ¬˚˛±˘,
Œ˜À¬ı˛±¬ıv±¸øÈ¬fl¬, ˝À˘±¬ıv±¸øÈ¬fl¬]

12.15 Î¬◊M¬ı˛˜±˘±

’Ú≈˙œ˘Úœñ1

(a) R (b) T (c) T (d) R       (e) R (f) T

’Ú≈̇ œ˘Úœñ2

(a) Î¬◊¬Ûø¬ı˛Ó¬À˘¬ı˛ › Œ˘±ÀÙ¬±ÀÙ¬±À¬ı˛¬ı˛  (b) ˝◊Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬, ¬ıË±Î¬◊Ú¬ıøÎ¬  (c) ¶Û?, ·…±˜≈˘
(d) àÈ¬…±ÀÈ¬±¬ıv±àÈ¬, ˙q¡À‡±˘fl¬ (e) ø¸À˘±À˜±À¬Û±¬ı˛

’Ú≈̇ œ˘Úœñ3

(a) Ê≈À˚˛ø¸˚˛±˜ (b) ¸±˜≈ø^fl¬ ’±·±Â√±¬ı˛ (c) ≈˝◊ Ôø˘¬ı˛ Ú…±˚˛ › ·±ÀÂ√¬ı˛ Ú…±˚˛  (d) øÂ√^ (e) ¬ı˝≈¬ı˛”¬ÛÓ¬±
(f) ’ÀÈ¬±Ê≈›À˚˛Î¬ (g) 50 Œ¸ø˜, ≈˝◊ ˘é¬º

¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

1. ¤˝◊ √õ∂ùüøÈ¬¬ı˛ Î¬◊MÀ¬ı˛¬ı˛ ÊÚ… ’±¬ÛøÚ ¤˝◊ ¤fl¬fl¬øÈ¬¬ı˛ 12.3 Œ‡≈Úº

2. ¤˝◊ √õ∂ùüøÈ¬¬ı˛ Î¬◊MÀ¬ı˛¬ı˛ ÊÚ… ’±¬ÛøÚ ¤˝◊ ¤fl¬fl¬øÈ¬¬ı˛ 12.4 ¬ÛÀ˚˛KÈ¬ Œ|øÌø¬ıˆ¬±À·¬ı˛ Â√fl¬øÈ¬ Œ‡≈Úº

3. (a) ¤˝◊ √õ∂ùüøÈ¬¬ı˛ Î¬◊M¬ı˛ ’±¬ÛøÚ ¤˝◊ ¤fl¬Àfl¬¬ı˛ 12.5 ¬ÛÀ˚˛KÈ¬ Œ¬ÛÀ˚˛ ˚±À¬ıÚº
(b) ‡±…¢∂˝ÀÌ¬ı˛ ¸˜˚˛ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ˜≈‡øÂ√^ › ’ø¬ı˛øÙ¬À¸¬ı˛ ˜Ò… øÀ˚˛ fl¬ø¯∏«fl¬±¬ı˛ ’±¬ı¬ı˛Ìœ ¸À˜Ó¬

Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛øÈ¬ ¬ı±˝◊À¬ı˛ Œ¬ıø¬ı˛À˚˛ ’±À¸º Ó¬±¬ı˛¬Û¬ı˛ fl¬ø¯∏«fl¬±·≈ø˘ √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ ÒÚ≈Àfl¬¬ı˛ ˜ÀÓ¬± Œ¬ı“Àfl¬
‚KÈ¬± ¬ı± Ù¬±ÀÚÀ˘¬ı˛ ˜Ó¬ Œ‡ÀÓ¬ ˝˚˛º fl¬ø¯∏«fl¬±·≈ø˘¬ı˛ ¬Û±ù´«ÀÀ˙ Œ˚ Œ¬ı˛±˜ ¬ı± ø¸ø˘˚˛± Ô±Àfl¬ Ó¬±¬ı˛±
¸ø•úø˘Ó¬ ˆ¬±À¬ı ’±Àµ±ø˘Ó¬ ˝À˚˛ Ê˘À¶⁄±Ó¬ ∆Ó¬˚˛±¬ı˛œ fl¬À¬ı˛ ¤¬ı— Ê˘À¶⁄±ÀÓ¬¬ı˛ ˜Ò… øÀ˚˛ ŒÂ√±È¬
ŒÂ√±È¬ Ù¬±˝◊ÀÈ¬±õ≠…±efl¬È¬Ú Ê≈›õ≠±efl¬È¬Ú ˝◊Ó¬…±ø Ù¬±ÀÚÀ˘¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º ¸Àe· ¸Àe· ¤˝◊
‡±…¬ıd≈¬·≈ø˘ fl¬ø¯∏«fl¬±¬Z±¬ı˛± ’±¬ıX ˝À˚˛ ˜≈‡·˝3À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ‡±…¢∂˝Ì ¬ÛXøÓ¬Àfl¬
˝◊˜ø¬Û?À˜KÈ¬ øÙ¬øÎ¬— ¬ıÀ˘º

(c) ¤˝◊√ √õ∂ùüøÈ¬¬ı˛ Î¬◊MÀ¬ı˛¬ı˛ ÊÚ… ’±¬ÛøÚ ¤˝◊ ¤fl¬Àfl¬¬ı˛ 12.9 Œ‡≈Úº
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(d) øÊ˜ÀÚ±ø˘À˜È¬ Ú±˜fl¬ ¸±˜≈ø^fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‰¬±¬ı˛ √õ∂fl¬±À¬ı˛¬ı˛ fl¬À˘±Úœ Œ‡± ˚±˚˛ ˚Ô±ñ

(1) ŒàÈ¬±˘ÚœÀÙ¬¬ı˛±¸ fl¬À˘±Úœñ¤¬ı˛± ˝±˝◊E±¬ı˛ fl¬À˘±Úœ¬ı˛ ˜ÀÓ¬± Œ‡ÀÓ¬º Ê≈›À˚˛Î¬·≈ø˘ ‡±Î¬ˇ± ¬ı±
˘Ó¬±ÀÚ± Ò±¬ıÀfl¬¬ı˛ ˜ÀÓ¬± ¤¬ı— ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ˚≈q¡ ¤À¬ı˛ ¬ıø˝–fl¬—fl¬±˘ ‰”¬ÌÊ±Ó¬œ˚˛ ¬Û±Ô« ¬Z±¬ı˛±
·øÍ¬Ó¬ Ú˚˛º Î¬◊±˝¬ı˛Ìñ’±˜±øÔ˚˛± › Ê≈¬ıø¬∏C›Úº

(2) ÚÚƒÀàÈ¬±˘ÚœÀÙ¬¬ı˛±¸ fl¬À˘±Úœñ¤fl¬ ¬ı± ¤fl¬±øÒfl¬ Ê≈›À˚˛Î¬ ¸—˚≈q¡ ˝À˚˛ ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ
·øÍ¬Ó¬ ˝˚˛º ¤À¬ı˛ Œ‡ÀÓ¬ ‡±øÚfl¬È¬± Á¬±Î¬ˇ±À˘± ¸±˜≈ø^fl¬ ’±·±Â√±¬ı˛ ˜ÀÓ¬±º Î¬◊±˝¬ı˛Ìñ¬ı≈·≈˘±
ŒÚø¬ı˛øÈ¬Ú± (3) ¤ÚflË¡±¸øÈ¬— fl¬À˘±Úœñ¤¬ı˛± Œ‡ÀÓ¬ ̆ ± ◊̋Àfl¬ÀÚ¬ı˛ ̃ ÀÓ¬±º Î¬◊±˝¬ı˛ÌñŒ˜˜À¬ıËøÚÀ¬Û±¬ı˛±,
˜±˝◊ÀflË¡±À¬ÛÀ¬ı˛˘± ˝◊Ó¬…±øº (4) Ù¬ø˘¤ø¸˚˛±¸ fl¬À˘±Úœñ¤¬ı˛± Œ‡ÀÓ¬ Œ˘È≈¬¸ ¬Û±Ó¬±¬ı˛ ˜ÀÓ¬±º ≈˝◊øÈ¬
¬Û±Ó¬±¬ı˛ ˜ÀÓ¬± ’—˙ ø¬ÛÂ√ÚøÀfl¬ ¬Û¬ı˛¶Û¬ı˛ ’±È¬fl¬±ÀÚ± Ô±Àfl¬º Ê≈›À˚˛Î¬·≈ø˘ ’ø¬ı˛˚˛ˆ¬±À¬ı ¸ø7¬¬¬Ó¬
Ô±Àfl¬º Î¬◊±˝¬ı˛Ìñ¤Â√±Î¬ˇ±› ø˜ø©Ü ÊÀ˘ ¬ı¸¬ı±¸fl¬±¬ı˛œ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ Ôø˘¬ı˛ ˜ÀÓ¬± › ·±ÀÂ√¬ı˛
˜ÀÓ¬± Œ‡ÀÓ¬ ≈˝◊ Ò¬ı˛ÀÚ¬ı˛ fl¬À˘±Úœ Œ‡± ˚±˚˛º Î¬◊±˝¬ı˛ÌñŒ˘±ÀÙ¬±¬Û±¸ › ¬Û±˘˜ÀÈ¬~±º

4. (a) Ê≈À˚˛ø¬ı˛˚˛±˜ (Zoarium)

(b) Ê≈À˚˛ø¸˚˛±˜ ¤fl¬√õ∂fl¬±¬ı˛ fl¬±˝◊øÈ¬Ú ¬ı± ‰”¬ÌÊ±Ó¬œ˚˛ ¬Û±Ô« ¬Z±¬ı˛± øÚø˜«Ó¬ Ôø˘º ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ √õ∂øÓ¬øÈ¬
Ê≈›À˚˛ÀÎ¬¬ı˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ¤øÈ¬ ’¬ıøàÔÓ¬º

(c) Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ‡±…¢∂˝Ìfl¬±¬ı˛œ ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ ’e·º

(d) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ˙¬ı˛œÀ¬ı˛ Œ˚ Ù“¬±fl¬± Ê±˚˛·±øÈ¬ÀÓ¬ ¸—fl≈¬ø‰¬Ó¬ fl¬˘±¬ı˛ › ˝◊ÀKÈò¬±ˆ¬±È«¬øÈ¬ Ï≈¬Àfl¬ Ô±Àfl¬ Ó¬±Àfl¬
¤ø¬∏C˚˛±˜ ¬ıÀ˘º

(e) ¤fl¬ÀÈ¬±√À√õ∂±"± fl¬Ô±øÈ¬¬ı˛ ’Ô« ˝˘ ‘outside anus’ ’Ô«±» ¬Û±˚˛≈øÂ^ ˚±À¬ı˛ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ’¬ıøàÔÓ¬º

(f) ¬ıË±À˚˛±ÀÊ±˚˛±À¬ı˛ ŒÀ˝¬ı˛ ’ˆ¬…ôL√À¬ı˛ ‰¬±¬ÛøÚ˚˛LaÌfl¬±¬ı˛œ ¤fl¬øÈ¬ ¬Û«± Œ˚ Ôø˘¬ı˛ ˜ÀÒ… ’¬ıàÔ±Ú fl¬À¬ı˛ Ó¬±Àfl¬
’…±¸fl¬±¸ ¬ıÀ˘º ¤øÈ¬ Œ˜˜À¬ıËøÚÀ¬Û±¬ı˛± Ú±˜fl¬ ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ŒÀ˝¬ı˛ Œˆ¬Ó¬À¬ı˛ Œ‡± ˚±˚˛º

(g) ¬ıË±À˚˛±ÀÊ±˚˛±¬ı˛ ‡±…¢∂˝Ì ¬ÛXøÓ¬ÀÓ¬ ˝◊˜ø¬Û?À˜KÈ¬ øÙ¬øÎ¬— (impingement feeding) ¬ıÀ˘º

(h) ¤¬ı˛± ŒÂ√±È¬ ŒÂ√±È¬ Ù¬±˝◊ÀÈ¬±õ≠…±efl¬È¬Ú, Ê≈›õ≠…±efl¬È¬Ú ˝◊Ó¬…±ø ‡±… ø˝¸±À¬ı ¢∂˝Ì fl¬À¬ı˛º

(i) ¤À¬ı˛ ¬Û±fl¬àÔ˘œ ≈˝◊øÈ¬ √õ∂Àfl¬±Àá¬ ø¬ıˆ¬q¡º ¸•ú≈À‡¬ı˛ √õ∂Àfl¬±á¬Àfl¬ fl¬±øÎ«¬˚˛± › ¬Û(±» √õ∂Àfl¬±á¬Àfl¬
¬Û±˝◊À˘±¬ı˛±¸ ¬ıÀ˘º

(j) ¬ıË±À˚˛±ÀÊ±˚˛± Ó¬±À¬ı˛ ̇ ¬ı˛œÀ¬ı˛¬ı˛ ¬ıÊ«…¬Û±Ô« ̊ Ô± ̋ ◊Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ ̇ ¬ı˛œÀ¬ı˛¬ı˛ fl¬Ó¬fl¬·≈ø˘ ̃ ±Ó‘¬Àfl¬±À¯∏¬ı˛ ̃ ÀÒ…
¸ø=Ó¬ ¬ı˛±À‡º ¬ÛÀ¬ı˛ ¤·≈ø˘ fl¬±À˘± ¬ıÀ˘¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛º ¤À¬ı˛ ¬ıË±Î¬◊Ú ¬ıøÎ¬ ¬ıÀ˘º ˝◊˝±À¬ı˛ fl¬±Ê
˝í˘ Œ¬ı˛‰¬Úº

5. (a) Œ˘±ÀÙ¬±ÀÙ¬±¬ı˛ (b) Œ˚ÃÚ › ’À˚ÃÚ ÊÚÚ ¬ÛXøÓ¬ÀÓ¬

(c) ›øˆ¬À¸˘ ¬ıÀ˘ (d) ‘U’ ¤¬ı˛ ˜ÀÓ¬± (e) ¬ı±˝◊À¬ı˛øÎ¬˚˛±˘
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ø‰¬S Ú— 12.2 – Œ˘±Àfl¡±¬Û±¸ Ú±˜fl¡ ¬ıË±À˚˛±ÀÊ√±˚˛±¬ı˛ ¤fl¡øÈ¬ ŒÂ√±È¬ fl¡À˘±Úœ

ø‰¬S Ú— 12.1 – ¬Û±˘˜±ÀÈ¬˘± Ú±˜fl¡ ¬ıË±À˚˛±ÀÊ√±˚˛±¬ı˛ ’z¬·«Í¬Ú
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ø‰¬S Ú— 12.4 – ¬ıË±À˚˛±ÀÊ√±˚˛±¬ı˛ øÙ¬åÈ¬±¬ı˛ øÙ¬øÎ¬— ø‰¬S Ú— 12.5 – ¬ıË±À˚˛±ÀÊ√±˚˛±¬ı˛ ˘±ˆ«¬±º

ø‰¬S Ú— 12.3 – fl¡À˘±Úœ¬ı˛ ¬ı˝≈√√¬ı˛”¬ÛÓ¬±– (a) ¬ı≈G¬˘±¬ı˛ ÚÚÀàÈ√√±˘øÚÀfl¡¬ı˛±¸ fl¡À˘±Úœ , (b) ¬ÛS±¬ıfl¡±¬ı˛ fl¡À˘±Úœ,
(c) ø√flË¡¸±˚˛±¬ı˛ fl¡À˘±Úœ, (d) ŒàÈ√√±˜±ÀÈ¬±ÀÙ¬±¬ı˛±¬ı˛ fl¡À˘±Úœº



407

¤fl¬fl¬ 13 qqqqq ¤fl¬±˝◊ÀÚ±Î¬±˜«¸
·Í¬Ú

13.1 √õ∂d¬±¬ıÚ±

13.2 Î¬◊ÀV˙…

13.3 ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

13.4 Œ|øÌø¬ıˆ¬±ÊÚ – ¬Û¬ı« ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬±

13.5 ’…±¸ÀÈ¬ø¬ı˛˚˛±¸

13.5.1 ¬ıø˝¬ı˛±fl‘¬øÓ¬¬ı˛ ∆¬ıø˙©Ü…

13.5.2 Œ˝√õ∂±‰¬œ¬ı˛

13.5.3 ’ôL√–fl¬efl¬±˘

13.5.4 ¬ı±˝≈¬ı˛ √õ∂àÔÀ2Â

13.5.5 ø¸À˘±˜

13.5.6 Œ¬ÛÃø©Üfl¬Ó¬La

13.5.7 ¬Û±‰¬ÚÓ¬ÀLa¬ı˛ øflË¡˚˛±

13.5.8 Ê˘¸—¬ı˝Ú Ó¬La

13.5.9 Ê˘¸—¬ı˝Ú Ó¬ÀLa¬ı˛ fl¬±˚«…

13.5.10  ¸—¬ı˝ÚÓ¬La

13.5.11 ¶ß±˚˛≈Ó¬La

13.5.12 :±ÀÚøf ˛̊

13.5.13 ÊÚÚÓ¬La

13.6 ¤fl¬±˝◊Ú±¸ [ø¸ ’±¬ı˛ø‰¬Ú]

13.6.1 ¬ıø˝¬ı˛±fl‘¬øÓ¬

13.6.2 fl¬efl¬±˘Ó¬La

13.6.3 Œ˝√õ∂±‰¬œ¬ı˛

13.6.4 ‰¬˘Ú

13.6.5 Ê˘¸—¬ı˝ÚÓ¬La

13.6.6 ¬Û≈ø©Ü
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13.6.7 ’±ˆ¬…ôL√ø¬ı˛Ú ¬Ûø¬ı˛¬ı˝Ú, ·…±À¸¬ı˛ ’±±Ú ¬õ∂±Ú › Œ¬ı˛‰¬Ú

13.6.8 ¶ß±˚˛≈Ó¬La

13.6.9 ÊÚÚ

13.6.10 ¬Ûø¬ı˛¶£≈¬¬ı˛Ú

13.7 ¸±¬ı˛±—˙

13.8 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ

13.9 Î¬◊M¬ı˛̃ ±˘±

13.1 ¬√õ∂d¬±¬ıÚ±

’±¬ÛÚ±¬ı˛± ¬Û”¬ı«¬ıÓ«¬œ ¤fl¬Àfl¬ ¬ıË±À˚˛±ÀÊ±˚˛± Ú±˜fl¬ ’øÓ¬é≈¬^ √õ∂±ÌœÀ¬ı˛ ¸•§ÀKÒ ¬Ûø¬ı˛ø‰¬Ó¬ ˝À˚˛ÀÂ√Úº ¬ıÓ«¬˜±Ú
¤fl¬Àfl¬ Œ˚ √õ∂±ÌœÀ¬ı˛ ¸Àe· ¬Ûø¬ı˛ø‰¬Ó¬ ˝íÀ¬ıÚ Ó¬±¬ı˛± ¸fl¬À˘˝◊ ¸±˜≈ø^fl¬º ¤À¬ı˛ Œ˝Qfl¬ fl¬∞I◊fl¬˜˚˛ Ó¬±˝◊ ¤À¬ı˛
ëfl¬KÈ¬fl¬Qfl¬í √õ∂±Ìœ ¬ı± ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ıÀ˘º ¢∂œfl¬ ˙s Echinos fl¬Ô±øÈ¬¬ı˛ ’Ô« ˝˘ spine ¬ı± fl¬∞I◊fl¬ ¤¬ı—
dermatos fl¬Ô±¬ı˛ ’Ô« ˝˘ Qfl¬ ¬ı± ‰¬˜«º ¤˝◊ ˙s ≈˝◊øÈ¬¬ı˛ ¸øKÒ fl¬¬ı˛À˘ ’Ô« “±Î¬ˇ±˚˛ fl¬∞I◊fl¬Qfl¬º ¬ıÓ«¬˜±ÀÚ ¤˝◊
¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ √õ∂±˚˛ 5500 Êœø¬ıÓ¬ √õ∂Ê±øÓ¬ ’±ÀÂ√º

13.2 Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ
l ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ı± ëfl¬∞I◊fl¬Qfl¬í ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü… øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ ¤¬ı— Ó¬±¬ı˛

Œ|øÌø¬ıˆ¬±· [Î¬◊±˝¬ı˛Ì¸˝] Î¬◊¬ÛàÔ±¬ÛÚ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¤¬ı— ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ Ó¬±À√¬ı˛ ’ôL√–fl¬efl¬±À˘¬ı˛ ·Í¬Ú, Ó¬±À¬ı˛ Œ¬ÛÃø©Üfl¬Ó¬La ›

¬Û±‰¬Ú, Ê˘¸—¬ı˝Ú Ó¬La  , Ó¬±À¬ı˛ ù´¸Ú, ¬Û≈ø©Ü › Œ¬ı˛‰¬Ú ¸•§ÀKÒ ø¬ı˙ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l Î¬◊¬ÛÀ¬ı˛±q¡ √õ∂±Ìœ ≈øÈ¬¬ı˛ ¶ß±˚˛≈Ó¬La, :±ÀÚøf˚˛, ÊÚÚ ¤¬ı— Êœ¬ıÚ‰¬flË¡ ¸•§ÀKÒ› ¬ı≈øÁ¬À˚˛ øÀÓ¬ ¬Û±¬ı˛À¬ıÚº

13.3 ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

1. ¸˜d¬ ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ Œ˝ ’¬ı˛œ˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜º
2. Œ˝ ¬Û“±‰¬øÈ¬ ’—À˙ ø¬ıˆ¬q¡, øSd¬¬ı˛˚≈q¡ ¤¬ı— √õ∂±˚˛ ¸fl¬˘ ’Àe· ø¸ø˘˚˛± ¬ıÓ«¬˜±Úº
3. Œ˜À¸±Î¬±˜« ŒÔÀfl¬ Î¬◊»¬Ûiß ¬Û‘Ôfl¬ ¬Û‘Ôfl¬ ‰”¬ÌøÚø˜«Ó¬ ’ø¸ƒflƒ¬˘ ¬Z±¬ı˛± Œ˝ fl¬±Í¬±À˜± ∆Ó¬ø¬ı˛, ¤˝◊ ’ø¸flƒ¬À˘¬ı˛

Î¬◊¬ÛÀ¬ı˛ ¬ıø˝b¶∏fl¬ ’±¬ı¬ı˛Ìœ Ô±Àfl¬º
4. ¬ıø˝b¶∏fl¬ fl¬∞I◊fl¬˚≈q¡º
5. ÊÚ¸—¬ı˝Ú Ó¬La › Ú±ø˘fl¬±¬Û ’øÓ¬ Î¬◊ißÓ¬º
6. ¸—¬ı˝ÚÓ¬La ’¬ı˛œ˚˛ˆ¬±À¬ı ¬ı±˝≈¬Û˚«ôL√ ø¬ıd¬‘Ó¬º
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7. Ú±ø˘fl¬±¬Û ‰¬˘Ú, ù´¸Ú › ‡±… ¢∂˝ÀÌ ’—˙¢∂˝Ì fl¬À¬ı˛º
8. é≈¬^ é≈¬^ Ù≈¬˘fl¬± ¬ı± ¬Û…±¬Û≈ø˘ ù´¸ÀÚ ¸±˝±˚… fl¬À¬ı˛º
9. ¤À¬ı˛ ø˘e· ø¬Z¬ı˛”¬ÛÓ¬± ’±ÀÂ√º

10. Êœ¬ıÚ‰¬ÀflË¡ ˘±ˆ«¬± ˙± › ¬ı˛”¬Û±ôL√¬ı˛ Î¬◊À~‡À˚±·…º
11. ˘±ˆ«¬± ¬ı˝≈ √õ∂fl¬±À¬ı˛¬ı˛, ¶§2Â › ø¸ø˘˚˛±˚≈q¡º

13.4 Œ|øÌ ø¬ıˆ¬±ÊÚ – ¬Û¬ı«ñ¤fl¬±˝◊ÀÚ±Î«¬±˜±È¬±

ø¬ı:±Úœ ø˘Î¬◊fl¬±È«¬ (Leuckart) 1947 ø‡ËàÈ¬±Às ¸¬ı«√õ∂Ô˜ ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬±¬ı˛ Œ|øÌø¬ıÚ…±¸ fl¬À¬ı˛Úº Ó“¬±¬ı˛
Œ|øÌø¬ıÚ…±¸ ¬Û¬ı«øÈ¬ ≈˝◊øÈ¬ Î¬◊¬Û¬ÛÀ¬ı« ø¬ıˆ¬q¡ øÂ√˘º ’Ò≈Ú± ¤˝◊ Œ|øÌ ø¬ıˆ¬±ÊÚ ’Ú≈¸‘Ó¬ ˝˚˛ Ú±º ¬ıÓ«¬˜±Ú
Œ|øÌø¬ıˆ¬±ÊÀÚ T. J. Parker ¤¬ı— W. A Haswell ø˘ø‡Ó¬ › A. J. Marshall ¤¬ı— W. D. Williams

¸•Û±øÓ¬ [7˜ ¸—¶®¬ı˛ÀÌ] 1974 ¸±À˘ √õ∂fl¬±ø˙Ó¬ ¬Û≈d¬Àfl¬ ¬ıøÌ«Ó¬ Œ|øÌ ø¬ıˆ¬±ÊÚ ¬ÛXøÓ¬ ’Ú≈¸‘Ó¬ ˝À˚˛ÀÂ√º

¬Û¬ı«-¤fl¬±ÀÚ±Î¬±˜«±È¬± (Echinodermata)

Î¬◊¬Û¬Û¬ı«

¤fl¬±˝◊ÀÚ±ÀÊ±˚˛± Œ˝±˜±À˘±ÀÊ±˚˛± øflË¡ÀÚ±ÀÊ±˚˛± ’…±ÀàÈ¬À¬ı˛±ÀÊ±˚˛±
(Echinozoa) (Homalozoa) (Crinozoa) (Asterozoa)

øflË¡Ú˚˛øÎ¬˚˛± øàÈ¬ø˘¬ı˛˚˛øÎ¬˚˛±
(Crinoidea) (Stelleroidea)

Œ|øÌ

Œ˝ø˘Àfl¬±õ≠±fl¬˚˛øÎ¬˚˛± ˝À˘±øÔÎ¬◊¬ı˛˚˛øÎ¬˚˛± ¤øE›ÀàÈ¬¬ı˛˚˛øÎ¬˚˛± ◊̋fl¬± ◊̋Ú ˛̊øÎ¬ ˛̊± ›øÙ¬›ø¸ƒ¸È¬˚˛øÎ¬˚˛±
(Helicoplacoidea) (Holothuroidea) (Edrioasteroidea) (Echinoidea) (Ophiocistoidea)

¬Û¬ı«-¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ‰¬±¬ı˛øÈ¬ Î¬◊¬Û¬Û¬ı« (Subphylum) › Ó¬±À¬ı˛ ’ôL√ˆ≈¬«q¡ ø¬ıøˆ¬iß Œ|øÌ, Î¬◊¬ÛÀ|øÌ › ¬ı·«
˝◊Ó¬…±ø øÚÀ˚˛ ·øÍ¬Ó¬º

Î¬◊¬Û¬Û¬ı« (a) ¤fl¬±˝◊ÀÚ±ÀÊ±˚˛± (Echinozoa) –

‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… –
(1) ¤¬ı˛± Œ‡ÀÓ¬ Œ·±˘±fl‘¬øÓ¬, Œfl¬±Ú ¬ı±˝≈ ·øÍ¬Ó¬ ˝˚˛ Ú±º
(2) ˜≈‡ › ¬Û±˚˛≈ ŒÀ˝¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ øÀfl¬ ’¬ıøàÔÓ¬º
(3) ˝±˝◊ÀE±ø¸˘ ø¬ı˛—-¤¬ı˛ ’±fl¬±À¬ı˛ ˜≈‡øÂ√^Àfl¬ Œ¬ıàÈ¬Ú fl¬À¬ı˛ Ô±Àfl¬º
(4) Ê˘ ¸—¬ı˝ÚÓ¬La Î¬◊ißÓ¬˜±ÀÚ¬ı˛ ¤¬ı— ˜ÀÒ…±ißøÓ¬ÀÓ¬ (meridional) ’¬ıøàÔÓ¬º
(5) ’ôL√–fl¬efl¬±˘ ’¸—‡… Œõ≠È¬ ¬ı± ’ø¸flƒ¬˘ƒ (ossicle) øÚÀ˚˛ ·øÍ¬Ó¬º

�
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(6) ¬ıø˝–QÀfl¬ fl¬∞I◊fl¬ ¬ıÓ«¬˜±Ú ˚± Ú±ø˘fl¬±¬ÛÀ¬ı˛ ‰¬˘Ú ¬ı± ·˜ÀÚ ¸±˝±˚… fl¬À¬ı˛º

Î¬◊¬Û¬Û¬ı«-¤fl¬±˝◊ÀÚ±ÀÊ±˚˛± ’±¬ı±¬ı˛ ¬Û“±‰¬øÈ¬ Œ|øÌÀÓ¬ ø¬ıˆ¬q¡ –
Œ|øÌ (I) Œ˝ø˘Àfl¬±õ≠±fl¬˚˛øÎ¬˚˛± (Helicoplacoidea) –

(i) ˜≈q¡Êœ¬ıœ, ˜”˘±fl‘¬øÓ¬º
(ii) Œ˝fl¬efl¬±˘ √õ∂˙d¬ Œ‡±˘fl¬ ¬ı± ŒÈ¬àÈ¬ (test) ∆Ó¬¬ı˛œ fl¬À¬ı˛º
(iii) fl¬efl¬±˘ ‚øÎ¬ˇ¬ı˛ fl“¬±È¬±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ˜≈À‡ ¬Û“…±‰¬±ÀÚ± ø¬ıÚ≈øÚ¬ı˛ Ú…±˚˛º
(iv) ˜≈‡ › ¬Û±˚˛≈øÂ√^ ø¬ı¬Û¬ı˛œÓ¬ øÀfl¬ ’¬ıøàÔÓ¬º
(v) ¤À¬ı˛ øÚ•ß fl¬…±ø•§™˚˛±Ú ˚≈À·¬ ¬Û±›˚˛± Œ˚Ó¬º

Î¬◊±˝¬ı˛ÌñŒ˝ø˘Àfl¬±õ≠±fl¬±¸ (Helicoplacus)

Œ|øÌ (II) ˝À˘±øÔÎ¬◊¬ı˛˚˛øÎ¬˚˛± (Holothuroidea) –

(i) Œ˝ œ‚«±fl¬±¬ı˛, ø¬Z¬Û±ù´« √õ∂øÓ¬¸˜º
(ii) ˜≈‡ › ¬Û±˚˛≈øÂ√^ ø¬ı¬Û¬ı˛œÓ¬ øÀfl¬ ’¬ıøàÔÓ¬º
(iii) ’ôL√–fl¬efl¬±˘ ’±Ì≈¬ıœé¬øÚfl¬ ø¶Ûøfl¬Î¬◊˘ ¬Z±¬ı˛± ·øÍ¬Ó¬º
(iv) ˜≈‡øÂ√^ fl¬ø¯∏«fl¬± ¬Z±¬ı˛± ¬Ûø¬ı˛À¬ıø©ÜÓ¬º
(v) fl¬ø¯∏«fl¬± Ê˘ ¸—¬ı˝ÚÓ¬ÀLa¬ı˛ ¸±ÀÔ ¸—˚≈q¡º
(vi) Ú±ø˘fl¬± ¬ÛÀ Œ‰¬±¯∏fl¬ ¬ıÓ«¬˜±Úº

(vii) Œflv¬±˚˛±fl¬±ÀÓ¬ ù´¸Ú-¬ı‘é¬ Ô±Àfl¬º

Œ|øÌ-˝√√À˘øÔÎ¬◊¬ı˛˚˛øÎ¬˚˛± øÓ¬ÚøÈ¬ Î¬◊¬ÛÀ|øÌÀÓ¬ ø¬ıˆ¬q¡ –
Î¬◊¬ÛÀ|øÌ – (a) ŒÎ¬ÚÀE±fl¬±˝◊À¬ı˛±È¬±ø¸˚˛± (Dendrochirotacea) –
(1) ·˘ø¬ıÀ˘¬ı˛ ø¬ı˛¬∏C±"±¬ı˛ Œ¬Û˙œ ŒÀ˝¬ı˛ ’¢∂ˆ¬±À· ‰”¬ÌøÚø˜«Ó¬ ø¬ı˛— ¤¬ı˛ ¸ø˝Ó¬ ˚≈q¡ ¤¬ı— ˝◊ÚÀ¬∏C±ˆ¬±È«¬

(introvert), ø˝À¸À¬ı ˜≈‡øÂ√À^¬ı˛ ˜ÀÒ… ÚœÓ¬ ˝˚˛º
Î¬◊±˝¬ı˛Ìñõ≠±Àfl¬±øÔÎ¬◊ø¬ı˛˚˛± (Placothuria), fl≈¬fl≈¬À˜ø¬ı˛˚˛± (Cucumaria)

Î¬◊¬ÛÀ|øÌ – (b) ’…±¸ø¬ÛÀÎ¬±fl¬±˝◊À¬ı˛±È¬±ø¸˚˛± (Aspidochirotacea) –
(i) 10 ŒÔÀfl¬ 30øÈ¬ fl¬ø¯∏«fl¬± Ô±Àfl¬º

(ii) ŒÈ¬àÈ¬ ¬ı± Œ‡±˘fl¬ øÚø©ç¬˚˛º
(iii) ø¶Ûøfl¬Î¬◊˘ƒ¸ Î¬±¬ı˛ø˜À¸ ø¬ıøé¬5º
(iv) Ú±ø˘fl¬±¬Û ’é¬œ˚˛ ŒÀ˙ ’¬ıøàÔÓ¬º
(v) ¬Û‘á¬œ˚˛ Ú±ø˘fl¬±·≈ø˘ ¸—À¬ıÚ˙œ˘ ’Àe· ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º
(vi) ·˘ø¬ıÀ˘ ø¬ı˛¬∏C±"¬ı˛ Œ¬Û˙œ Ô±Àfl¬ Ú±º

Î¬◊±˝¬ı˛ÌñàÈ¬±˝◊√√Àfl¬±¬Û±¸ (Stychopus), ¤˘ø¬ÛøÎ¬˚˛± (Elpidia)

Î¬◊¬ÛÀ|øÌ – (c) ’±À¬Û±ÀÎ¬ø¸˚˛± (Apodecea) –
(i) fl¬ø¯∏«fl¬± ¸¬ı˛˘, ’e·≈˘œ¬ı˛ Ú…±˚˛º

(ii) Ú±ø˘fl¬±¬Û ˘≈5√õ∂±˚˛ ¬ı± ’Ú≈¬ÛøàÔÓ¬º
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(iii) ·˘ø¬ı˘œ˚˛ ø¬ı˛¬∏C±"¬ı˛ Œ¬Û˙œ Ô±Àfl¬ Ú±º
(iv) ŒÈ¬àÈ¬ øÚø©ç¬˚˛º
(v) ù´¸Ú¬ı‘é¬ Ô±Àfl¬ Ú±º

Î¬◊±˝¬ı˛ÌñŒ˘ÀõI◊±¸±˝◊Ú…±¬ÛÈ¬± (Leprioasteroidea) –

Œ|øÌ  (III) ¤øE›ÀàÈ¬¬ı˛˚˛øÎ¬˚˛± (Edrioasteroidea) –
(i) ˜≈øq¡Êœ¬ıœ ¬ı± ¸—˘¢üº

(ii) ˜≈‡ › ¬Û±˚˛≈øÂ√^ ŒÈ¬ÀàÈ¬¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ’¬ıøàÔÓ¬º
(iii) ˜≈‡ ŒÔÀfl¬ ¬Û“±‰¬øÈ¬ ¬ı…±¸±ÀÒ« ¬Û“±‰¬øÈ¬ ’±•§≈˘…±flË¡±˘ √õ∂¬ıøÒ«Ó¬º
(iv) ÊÚÚ-Ú±ø˘ › Ú±ø˘fl¬±¬Û ¬ıø˝ˆ«¬±À· ’¬ıøàÔÓ¬º
(v) ¤À¬ı˛ fl¬…±ø•§™˚˛±Ú ˚≈À· ¬Û±›˚˛± Œ˚Ó¬º ’Ò≈Ú±ø¬ı˘≈5º

Î¬◊±˝¬ı˛Ìñ¤øE›àÈ¬±¬ı˛ (Edrioster)

Œ|øÌ (IV) ¤fl¬±˝◊Ú˚˛øÎ¬˚˛± (Echinoidea) –

(i) Œ˝ Œ·±˘±fl¬±¬ı˛, ˝‘˚˛±fl¬±¬ı˛ ¬ı± ‰¬…±õI◊± Ô±˘±¬ı˛ Ú…±˚˛º
(ii) ’±ôL√¬ı˛˚La Œ·±˘±fl¬±¬ı˛ ŒÈ¬ÀàÈ¬ ’±¬ı‘Ó¬º
(iii) ŒÈ¬ÀàÈ¬ ¸=Ú˙œ˘ fl¬KÈ¬fl¬ Ô±Àfl¬º
(iv) Œ‰¬±¯∏fl¬˚≈q¡ Ú±ø˘fl¬±¬Û ‰¬˘Ú’e·º
(v) ¬Û±˚˛≈ Œ√¬Ûø¬ı˛√õ∂" Ú±˜fl¬ ¬Û«±¬Z±¬ı˛± ’±¬ı‘Ó¬º

Î¬◊¬ÛÀ|øÌ – (a) Œ¬Ûø¬ı˛À¶®±¤fl¬±˝◊Ú˚˛øÎ¬˚˛± (Perischoechinoidea) –
(i) ŒÈ¬àÈ¬ ¬ı± Œ‡±˘fl¬ Ú˜Úœ˚˛, Œõ≠È¬·≈ø˘ ¸±ø¬ı˛¬ıXˆ¬±À¬ı ’…±•§≈˘…±flË¡±À˜ ¤¬ı— ’ôL√¬ı˛ ’…±•§≈˘…±flË¡±À˜

ø¬ıÚ…d¬º
(ii) ’…±•§≈˘…±flË¡±À˜ 2-20 ¸±ø¬ı˛ ¤¬ı— ’ôL√¬ı˛ ’…±•§≈˘…±flË¡±À˜ 1-4 ¸±ø¬ı˛ Œõ≠È¬ Ô±Àfl¬º
(iii) ¬ıÓ«¬˜±ÀÚ ø¬ı˘≈5, ¬Û…±ø˘›Êø˚˛fl¬ ˚≈À· ¬Û±›˚˛± Œ˚Ó¬º
(iv) Î¬◊±˝¬ı˛Ìñ˝◊À˚˛±øÔÎ¬◊ø¬ı˛˚˛± (Eothuria)

Î¬◊¬ÛÀ|øÌ – (b) ˝◊Î¬◊¤fl¬±˝◊Ú˚˛øÎ¬˚˛± (Euechinoidea) –
(i) ŒÈ¬àÈ¬ ¬ı± Œ‡±˘fl¬ ≈˝◊ ¸±ø¬ı˛˚≈q¡ ’…±•§≈˘…±flË¡±˘ › ’ôL√¬ı˛ ’…±•§≈˘…±flË¡±˘ Œõ≠È¬ ¬Z±¬ı˛± ø¬ıÚ…d¬º

(ii) ¬Û±˚˛≈ ¬Û(±»øÀfl¬ ¸À¬ı˛ ˚±›˚˛±˚˛ ø¬Z¬Û±ù´« √õ∂øÓ¬¸˜ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º
(iii) Œ‰¬±˚˛±˘ ’…±ø¬ı˛àÈ¬ÀÈ¬±˘ ˘FÚ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

Î¬◊±˝¬ı˛Ì ñ ¤fl¬±˝◊Ú±¸ (Echinus) , ¤fl¬±˝◊ÀÚ±fl¬±øÎ«¬˚˛±˜ (Echinocardium)

Œ|øÌ (V) ›øÙ¬›ø¸àÈ¬˚˛øÎ¬˚˛± (Ophiocistoidea) –

(i) ˜≈q¡Êœ¬ıœ ø¬ı˘≈5 √õ∂±Ìœ, ’ÀÎ«¬±øˆ¬ø¸˚˛±Ú ŒÔÀfl¬ ŒÎ¬Àˆ¬±øÚ˚˛±Ú ˚≈À· ¤À¬ı˛ ’ød¬Q øÂ√˘º
(ii) √õ∂øÓ¬øÈ¬ ’…±•§≈˘…±flË¡˜ ŒÔÀfl¬ ’±È¬ÀÊ±Î¬ˇ± Ú±ø˘fl¬±¬Û ¬ı±˝◊À¬ı˛ Î¬◊ƒ·Ó¬ ˝Ó¬º

Î¬◊±˝¬ı˛Ìñˆ¬˘Àfl¬±øˆ¬˚˛± (Volchovia)
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Î¬◊¬Û¬Û¬ı« – (b) Œ˝±˜±À˘±ÀÊ±˚˛± (Homalozoa) –
(i) ¤˝◊ Î¬◊¬Û¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ ¸fl¬˘ √õ∂±Ìœ˝◊ ø¬ı˘≈5º

(ii) ¤À¬ı˛ Œ˝ ’efl¬œ˚˛ ¬Û‘á¬œ˚˛ ˆ¬±À¬ı ‰¬…±õI◊±, ’¬ı˛œ˚˛ √õ∂øÓ¬¸˜ øÂ√˘ Ú±º
(iii) fl¬…±˜ø¬ıË˚˛±Ú ŒÔÀfl¬ ŒÎ¬Àˆ¬±øÚ˚˛±Ú ˚≈À· ¤À¬ı˛ Œ‡± Œ˚Ó¬º
Î¬◊±˝¬ı˛Ìñ¤ÀÚ±õ≠±Î¬◊¬ı˛± (Enoploura)

Î¬◊¬Û¬Û¬ı« – (c) øflË¡ÀÚ±ÀÊ±˚˛± (Crinozoa) –
(i) ¤˝◊ Î¬◊¬Û¬ÛÀ¬ı«¬ı˛ Œ¬ıø˙¬ı˛ˆ¬±· √õ∂±Ìœ˝◊ ø¬ı˘≈5, øfl¬Â√≈ Êœø¬ıÓ¬º

(ii) Œfl¬±Ú ¬ı‘ôL√ Ô±Àfl¬ Ú±, ˜≈q¡ ¸=¬ı˛Ì˙œ˘º
(iii) ŒÀ˝¬ı˛ Œ¬Û˚˛±˘±¬ı˛ Ú…±˚˛ ’—˙Àfl¬ fl¬…±ø˘' ¬ıÀ˘º
(iv) Œ˜øEÀ¬Û±¬ı˛±˝◊È¬, fl¬KÈ¬fl¬ ¤¬ı— Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ Ô±Àfl¬º
(v) ’…±•§≈˘…±flË¡± fl¬…±ø˘À' ’¬ıøàÔÓ¬º
(vi) Î¬◊ißÓ¬ øflË¡ÀÚ±ÀÊ±˚˛±ÀÓ¬ ’…±•§≈˘…±flË¡± ¸±˝◊Àfl¬À˘¬ı˛ ‰¬±fl¬±¬ı˛ ˜Ó¬ ’¬ı˛œ˚˛ˆ¬±À¬ı ø¬ıd¬‘Ó¬º

Œ|øÌñøflË¡Ú˚˛øÎ¬˚˛± (Crinoidea) –

(i) ø¬ı˘≈5 › Êœø¬ıÓ¬, Œfl¬±Ú ¬ı‘ôL√ Ô±Àfl¬ Ú±º
(ii) ˜≈q¡ ¸ôL√¬ı˛Ì˙œ˘, ›¬ı˛±˘ ’±¬ı¬ı˛ÌÀfl¬ ŒÈ¬Ú±À˜Ú ¬ıÀ˘º
(iii) Œ˝ ¬Û=˙±‡±˚≈q¡º
(iv) Œ˜øEÀ¬Û±¬ı˛±˝◊È¬, fl¬∞I◊fl¬ ¤¬ı— Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ Ô±Àfl¬º
(v) ’…±•§≈˘…±flË¡±À˜ ‡“±ÊøÈ¬ Î¬◊iú≈q¡º
(vi) ˘±ˆ«¬± Î¬ø˘›À˘ø˘˚˛±˜º

Œ|øÌñøflË¡Ú˚˛øÎ¬˚˛± ’±¬ı±¬ı˛ ‰¬±¬ı˛øÈ¬ Î¬◊¬ÛÀ|øÌÀÓ¬ ø¬ıˆ¬q¡ –
Î¬◊¬ÛÀ|øÌ – (a) ˝◊Ú±Î≈¬Ú±È¬± (Inadunata) –
(i) ¸fl¬À˘˝◊ ’¬ı˘≈5, fl¬…±ø•§˚˛±Ú ŒÔÀfl¬ ¬Û±ø˜«˚˛±Ú ˚≈À· ¬Û±›˚˛± Œ˚Ó¬º

(ii) ¬ı±˝≈¬¬ı˛ ¸—‡…± 3, 5 ’Ô¬ı± ’ÀÚfl¬, ¬ı±˝≈·≈ø˘ ˜≈q¡º
(iii) ˜≈‡ ¤¬ı— ’…±•§≈˘…±flË¡±˜ é≈¬^ é≈¬^ Œõ≠È¬ ¬Z±¬ı˛± ’±¬ı‘Ó¬ øÂ√˘º
Î¬◊±˝¬ı˛ÌñŒÎ¬ÚÀE±øflË¡Ú±¸ (Dendrocrinus) –

Î¬◊¬ÛÀ|øÌ – (d) fl¬…±À˜¬ı˛±È¬± (Camerata)

(i) ¸fl¬À˘˝◊ ’¬ı˘≈5, ›ÀÎ«¬±øˆ¬ø¸˚˛±Ú ŒÔÀfl¬ ¬Û±ø˜«˚˛±Ú ˚≈À· ¤À¬ı˛ ’ød¬Q øÂ√˘º
(ii) fl¬…±ø˘' ¬ı±À'¬ı˛ ˜Ó¬ øÔfl¬± ¬Z±¬ı˛± ’±¬ı‘Ó¬ øÂ√˘º
(iii) Œ¬ı˝≈˙±‡± ˚≈q¡ ¬ı±˝≈ÀÓ¬ ø¬ÛøÚÎ¬◊˘ øÂ√˘º
Î¬◊√±˝√√¬ı˛Ì – øÎ¬Àõ≠±ø√flË¡Ú±¸ (Diploerinus)

Î¬◊¬ÛÀ|øÌ – (c) ŒÙv¬ø'ø¬ıø˘˚˛± (Flexibilia)

(i) ¸fl¬À˘˝◊ ¬ıÓ«¬˜±ÀÚ ’¬ı˘≈5, Î¬◊iú≈q¡ ’…±•§≈˘…±flË¡±˘ ‡“±Ê › Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ øÂ√˘º
(ii) ¤fl¬øÈ¬ é≈¬^ ¸±˝◊Ù¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ¬Û±˚˛≈ ’¬ıøàÔÓ¬º
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(iii) ¬ı±˝≈ÀÓ¬ ø¬ÛøÚÎ¬◊˘ Ô±Àfl¬ Ú±º
Î¬◊±˝¬ı˛Ì – ¤øE›øflË¡Ú±¸ (Edriocrinus)

Î¬◊¬ÛÀ|øÌ – (d) ’±øÈ«¬fl≈¬˘±È¬± (Articulata] –
(i) ¸fl¬À˘˝◊ Êœø¬ıÓ¬º

(ii) ˙±‡±˚≈q¡ ¬ı±˝≈ÀÓ¬ ø·øÚÎ¬◊˘ Ô±Àfl¬º
(iii) ¬Û±˘Àfl¬¬ı˛ Ú…±˚˛ ˙±‡±√õ∂˙±‡±˚≈q¡ ¬ı±˝≈º
Î¬◊±˝¬ı˛Ìñ’…±ÀKÈ¬Î¬Ú (Antedon), Œ˜È¬±øflË¡Ú±¸ (Metacrinus)

Î¬◊¬Û¬Û¬ı« – (d) ’…±ÀàÈ¬À¬ı˛±ÀÊ±˚˛± (Asterozoa) –
(i) ¤¬ı˛± ’¬ı˛œ˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜º

(ii) Œ˝ Ó¬±¬ı˛fl¬±fl‘¬øÓ¬ ¤¬ı— ˜≈q¡Êœ¬ıœº
(iii) Ê˘¸—¬ı˝ÚÓ¬La ’±Ú≈ˆ”¬ø˜fl¬ Ó¬À˘ ’¬ıøàÔÓ¬º
(iv) ¬Û=¬ı±˝≈, ø¸À˘±˜ ¬ı±˝≈ÀÓ¬ √õ∂¬ıøÒ«Ó¬º
(v) ’La ŒÔÀfl¬ ¬ı±˝≈ÀÓ¬ ø¸fl¬± √õ∂¬ıøÒ«Ó¬º
Œ|øÌñŒàÈ¬À˘¬ı˛˚˛øÎ¬˚˛± (Stelleroidea) – ¬ı±˝≈ÀÓ¬ ˜≈q¡ ’…±˜¬ı≈˘…±flË¡±˘ ‡“±Ê ’±ÀÂ√º

Î¬◊¬ÛÀ|øÌ – (a) Œ¸±˜±ÀàÈ¬¬ı˛˚˛øÎ¬˚˛± –
(i) ¬ı±˝≈¬ı˛ fl¬efl¬±˘ ø¬ÛÀÚÈ¬±fl‘¬øÓ¬º

(ii) Œ¬ÛÈ¬±˘À˚˛Î¬ ¬ı±˝≈, Œ·±Î¬ˇ±¬ı˛ øÀfl¬ ¸—fl≈¬ø‰¬Ó¬º
(iii) ¬ıX ’La, ¬Û±˚˛≈ Ô±Àfl¬ Ú±º
(iv) ‰¬…±õI◊± ŒÀ˝¬ı˛ Œfl¬fœ˚˛ ’—À˙ ŒÂ√±È¬ ‰¬±fl¬øÓ¬¬ı˛ ˜Ó¬ ’—˙ Ô±Àfl¬º
Î¬◊±˝¬ı˛Ìñø‰¬øÚ˚˛±Ú±àÈ¬±¬ı˛ (Chinianaster), ’…±•Û≈˘±àÈ¬±¬ı˛ (Anpullaster)

Î¬◊¬ÛÀ|øÌ – (d) ’…±ÀàÈ¬¬ı˛˚˛øÎ¬˚˛± (Asteroidea) –
(i) Œ˝ ¬Û=ˆ≈¬Ê±fl‘¬øÓ¬ Ó¬±¬ı˛±¬ı˛ Ú…±˚˛º

(ii) ›¬ı˛±˘ › ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬ ¬ıÓ«¬˜±Úº
(iii) ¬ı±˝≈¬ı˛ ›¬ı˛±˘ ¬Û‘Àá¬ ’…±•§≈˘…±flË¡±˘ ‡“±Ê ¤¬ı— Ú±ø˘fl¬± ¬Û ¬ıÓ«¬˜±Úº
(iv) ¬Û…±¬Û≈ø˘¬ı˛ ¬Z±¬ı˛± ù´¸Ú fl¬±˚«… ¸•Ûiß fl¬À¬ı˛º
(v) ˘±ˆ«¬± ¬ı±˝◊ø¬ÛÀÚø¬ı˛˚˛± › Î¬ø˘›À˘ø¬ı˛˚˛±º
Î¬◊±˝¬ı˛Ì – ’…±ÀàÈ¬ø¬ı˛˚˛±¸ (Asterias)

Î¬◊¬ÛÀ|øÌ – (c) ›øÙ¬Î¬◊¬ı˛˚˛øÎ¬˚˛± (Ophiuroidea) –
(i) ŒÀ˝ ¤fl¬øÈ¬ Œfl¬fœ˚˛ øÎ¬¶® ’±ÀÂ√º

(ii) ¤˝◊ øÎ¬¶® ŒÔÀfl¬ ¬Û“±‰¬øÈ¬ ‰¬±¬ı≈Àfl¬¬ı˛ Ú…±˚˛ ¬ı±˝≈ øÚ·«Ó¬ ˝˚˛º
(iii) ¬Û±˚˛≈, Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ¤¬ı— Œ‰¬±¯∏fl¬ Ú±ø˘fl¬±¬Û Ô±Àfl¬ Ú±º
(iv) ’…±•§≈˘…±flË¡±˘ ‡“±Ê Ô±Àfl¬ Ú±º
(v) ˘±ˆ«¬± õ≠≈øÈ¬˚˛±¸º
Î¬◊±˝¬ı˛Ìñ›øÙ¬›ÀÔ±¬ı˛±¸ (Ophiothorus), ›øÙ¬Î¬◊¬ı˛± (Ophiura)
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’Ú≈̇ œ˘Úœñ1

Î¬◊¬Û˚≈q¡ ˙s ¬Z±¬ı˛± ˙”Ú…àÔ±Ú·≈ø˘ ¬Û”¬ı˛Ì fl¬¬ı˛≈Úº
(i) ¤fl¬±˝◊ÀÚ±Î¬±˜« ˙søÈ¬ ≈˝◊øÈ¬ ¢∂œfl¬ ˙s ˝˝◊ÀÓ¬ Î¬◊»¬Ûiß ˝˝◊˚˛±ÀÂ√ ˝◊˝±¬ı˛± ˚Ô±flË¡À˜ ñ › ñº

(ii) ¤˝◊ ¬ÛÀ¬ı«¬ı˛ ¸˜d¬ √õ∂±Ìœ˝◊ ññº
(iii) ¤À¬ı˛ ¬ıø˝–Qfl¬ ññ ˚≈q¡º
(iv) ¬Û¬ı« ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬±Àfl¬ ññ øÈ¬ Î¬◊¬Û¬ÛÀ¬ı« ˆ¬±· fl¬¬ı˛± ˚±˚˛º
(v) ¬¤fl¡±˝◊√√ÀÚ±Î¬±˜«±È¬±À√¬ı˛ ññ Ó¬La Î¬◊ißÓ¬ Ò¬ı˛ÀÌ¬ı˛º
(vi) ¤À¬ı˛ ·˜Ú’e· ¬˝í˘ ññº

13.5 ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ (Asterias) –

’…±¸ÀÈ¬ø¬ı˛˚˛±¸Àfl¬ ¸±Ò±¬ı˛ÌÓ¬ – ’±˜¬ı˛± Ó¬±¬ı˛±˜±Â√ ¬ıÀ˘ Ô±øfl¬º øfl¬ôL≈√ Ó¬±¬ı˛±˜±Â√ √õ∂fl‘¬Ó¬’ÀÔ« ˜±Â√ Ú˚˛, ¤À¬ı˛
ø¸-àÈ¬±¬ı˛ (Sea-star) ¬ı± ̧ ≈̃̂  Ó¬±¬ı˛± ¬ıÀ˘º ¤¬ı˛± ¤fl¬± ◊̋ÀÚ±Î«¬±˜ ¬ı± fl¬KÈ¬fl¬Qfl¬ ¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ ¤fl¬Ò¬ı˛ÀÚ¬ı˛ ̧ ± ≈̃ø^fl¬
√õ∂±Ìœº ·Ì-’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ (Asterias) ’ôL√·«Ó¬ ¬ı˝≈ √õ∂Ê±øÓ¬ ’±ÀÂ√ ˚Ô±ñA. rubens, A. vulgaris,

A.forbesi ˝◊Ó¬…±øº ¤¬ı˛± ¬Û‘øÔ¬ıœ¬ı˛ √õ∂±˚˛ ¸˜d¬ ¸˜≈À^¬ı˛ ÊÀ˘ ¤¬ı— ø˘ÀÈ¬±¬ı˛±˘ ’=À˘ ¬Û±›˚˛± ˚±˚˛º ¤¬ı˛±
¸±Ò±¬ı˛ÌÓ¬– ø˙˘±˚≈q¡ Ó¬˘ÀÀ˙ ˝±˜±·≈øÎ¬ˇ øÀ˚˛ ‰¬À˘ Œ¬ıÎ¬ˇ±˚˛º ¤¬ı˛± ¤fl¬fl¬ˆ¬±À¬ı Ô±Àfl¬, ¶§ˆ¬±À¬ı øÚ˙±‰¬¬ı˛ ¤¬ı—
¬˜±—¸±˙œº ¤¬ı˛± Ú±Ú± ¬’±fl¬±À¬ı˛¬ı˛ ¤¬ı— ¬ıÀÌ«¬ı˛ ˝À˚˛ Ô±Àfl¬º

13.5.1 ¬ıø˝¬ı˛±fl‘¬øÓ¬¬ı˛ ∆¬ıø˙©Ü… (Morphological features) – ’±fl¬±¬ı˛ › ’±fl‘¬øÓ¬ (shape and

Size) – ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¬ı± ¸˜≈^Ó¬±¬ı˛±À¬ı˛ Œ˝ ¬Û=ˆ”¬Ê±fl‘¬øÓ¬ ¤¬ı— ’¬ı˛œ˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜º ŒÀ˝¬ı˛ Œfl¬fàÔÀ˘
¤fl¬øÈ¬ Œ·±˘±fl¬±¬ı˛ ¬ı± ¬Û=ˆ”¬Ê±fl‘¬øÓ¬ Œõ≠È¬ ’±ÀÂ√ ¤¬ı— ¤˝◊ Œõ≠È¬ ŒÔÀfl¬ ¬Û“±‰¬øÈ¬ ¬ı±˝≈ ¬ı±¬ı˛ ˝À˚˛ flË¡˜˙ ¸¬ı˛≈ ˝À˚˛
’¬ı˛œ˚˛ˆ¬±À¬ı ø¬ıd¬‘Ó¬ ˝˚˛º ¤À¬ı˛ ŒÀ˝¬ı˛ ¬ı…±¸ ¸±Ò±¬ı˛ÌÓ¬– 10-20 Œ¸ø˜ ˝À˚˛ Ô±Àfl¬º ¤À¬ı˛ Œ˝ ≈˝◊øÈ¬ ¬Û‘á¬
¸•§ø˘Ó¬, Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬øÈ¬ Î¬◊M˘, ·±Ï¬ˇ ¬ı˛—-¤¬ı˛ ¤¬ı— ¤Àfl¬ ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬ (aboral surface) ¬ıÀ˘º øÚ•ß¬Û‘á¬
øfl¬øÈ¬ ‰¬…±õI◊± ¤¬ı— ¤¬ı˛ Œfl¬Àf ˜≈‡øÂ√^øÈ¬ ¬ıÓ«¬˜±Ú ¬ıÀ˘ ¤˝◊ ¬¬Û‘á¬øÈ¬Àfl¬ ›¬ı˛…±˘ ¬Û‘á¬ (Oral surface) ¬ıÀ˘º
¸±Ò±¬ı˛Ì ’¬ıàÔ±˚˛ ›¬ı˛…±˘ ¬Û‘á¬øÈ¬ ÚœÀ‰¬¬ı˛ øÀfl¬ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ ¬Û‘Àá¬ øÚ•ßø˘ø‡Ó¬ ’—˙·≈ø˘ Œ‡± ˚±˚˛
˚Ô±ñ

(1) ≈̃‡øÂ√^ (Mouth) – ¬Û=ˆ”¬Ê±fl‘¬øÓ¬ Œõ≠ÀÈ¬¬ı˛ ˜±Á¬‡±ÀÚ Œ˚ øÂ√^øÈ¬ Œ‡± ˚±˚˛ Ó¬±Àfl¬ ˜≈‡øÂ√^ ¬ıÀ˘º
¤˝◊ ˜≈‡øÂ√À^¬ı˛ √õ∂øÓ¬Àfl¬±Ì ŒÔÀfl¬ ¤fl¬øÈ¬ ¬ı±˝≈ Î¬◊»¬Ûiß ˝˚˛º ˜≈‡øÂ√^øÈ¬ Œ¬Ûø¬ı˛ÀàÈ¬±˜ Ú±˜fl¬ ¤fl¬øÈ¬ ¬Û±Ó¬˘± ¬Û«±
¬Z±¬ı˛± ’±¬ı‘Ó¬º ¬Û“±‰¬·≈2Â ˜≈‡ fl¬∞I◊fl¬ ¬Z±¬ı˛± ¤˝◊ ¬Û«± ¸≈¬ı˛øé¬Ó¬º

(2) ’…±•§≈˘…±flË¡±˘ ‡“±Ê (Ambulacral groove) – ˜≈‡øÂ√À^¬ı˛ ¬√õ∂øÓ¬ Œfl¬±Ì ŒÔÀfl¬ ¤fl¬øÈ¬ ‡“±Ê
’¬ı˛œ˚˛ˆ¬±À¬ı √õ∂øÓ¬øÈ¬ ¬ı±˝≈¬ı˛ ’¬ı˛…±˘ ¬Û‘Àá¬¬ı˛ ˜±Á¬‡±Ú ¬ı¬ı˛±¬ı¬ı˛ ¬ı±˝≈¬ı˛ Œ˙¯∏ √õ∂±ôL√ ¬Û˚«ôL√ √õ∂¸±ø¬ı˛Ó¬º ¤˝◊ ‡“±ÊÀfl¬
’…±•§≈˘…±flË¡±˘ ‡“±Ê ¬ıÀ˘º

(3) Ú±ø˘fl¬± ¬Û (Tube feet) – √õ∂øÓ¬øÈ¬ ¬ı±˝≈¬ı˛ ’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ ‰¬±¬ı˛ ¸±ø¬ı˛ é≈¬^ ’e· ’±ÀÂ√º ¤À¬ı˛
Ú±ø˘fl¬± ¬Û ¬ıÀ˘º √õ∂øÓ¬øÈ¬ Ú±ø˘fl¬±¬Û ¬Û±Ó¬˘± ¬Û«± ¬Z±¬ı˛± ’±¬ı‘Ó¬, Ú±ø˘fl¬±fl¬±¬ı˛ ¤¬ı— ¸—Àfl¬±‰¬Ú √õ∂¸±¬ı˛ÀÌ ¸é¬˜º
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¤À¬ı˛ ˜≈q¡√õ∂±ÀôL√ ¤fl¬øÈ¬ Œ·±˘±fl¬±¬ı˛ Œ‰¬±¯∏fl¬ (sucker) ’±ÀÂ√º Ú±ø˘fl¬±¬Û·≈ø˘ ‰¬˘ÀÚ, ‡±…¢∂˝ÀÌ, ù´¸ÀÚ ¤¬ı—
¸—À¬ıÀÚ ¸±˝±˚…fl¬±¬ı˛œ ’e· ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º

(4) ’…±•§≈˘…±flË¡±˘ fl¬∞I◊fl¬ (Ambulacral spine) – ’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ¬ı˛ ≈˝◊ ¬Û±À˙ 2-3 ¬¸±ø¬ı˛
‰”¬ÌøÚø˜«Ó¬ ¸=¬ı˛Ì˙œ˘ fl¬∞I◊fl¬ ’±ÀÂ√º ¤¬ı˛± ’…±•§≈˘…±flË¡±˘ ‡“±ÊÀfl¬ ¬ı˛é¬± fl¬À¬ı˛ ¤¬ı— √õ∂À˚˛±ÊÀÚ ¸fl¬À˘ ¤fl¬ÀS
àÔ±ø¬ÛÓ¬ ˝À˚˛ ’…±•§≈˘…±flË¡±˘ ‡“±ÊÀfl¬ ¬ıKÒ fl¬À¬ı˛ Œ˚˛º ¤˝◊ fl¬∞I◊fl¬ ¸±ø¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ øÀfl¬ øÓ¬Ú¸±ø¬ı˛ ˙q¡ › Œ˜±È¬±
’¸=¬ı˛Ì˙œ˘ fl¬∞I◊fl¬ ’±ÀÂ√º

(5) ¸—À¬ıÚ˙œ˘ ’e· (Sense organ) – ¤À¬ı˛ ¸—À¬ıÚ ’e· ˝í˘ ¬Û“±‰¬øÈ¬ ¬ı±˝≈¬ı˛ ¬Û“±‰¬øÈ¬ ’…±À¬ı±¬ı˛±˘
fl¬ø¯∏«fl¬± ¤¬ı— ¤À¬ı˛ Œ·±Î¬ˇ±˚˛ ’¬ıøàÔÓ¬ ¬Û“±‰¬øÈ¬ ‰¬é≈¬ ø¬ıµ≈ (eye spot) √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬± ¶Û˙« › ‚Ë±Ú ¢∂˝Ì fl¬À¬ı˛
¤¬ı— √õ∂øÓ¬øÈ¬ ‰¬é≈¬ ’±À˘±fl¬ ¸≈À¬ıœº

’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ øÚ•ßø˘ø‡Ó¬ ’e··≈ø˘ Œ‡± ˚±˚˛º ˚Ô±ñ

(1) ¬Û±˚˛≈øÂ√^ (Anus) – ¤À¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬¬ı˛ Œfl¬fàÔÀ˘ ¤fl¬øÈ¬ ¸”Ñ øÂ√^ ¬ıÓ«¬˜±Úº ¤Àfl¬ ¬Û±˚˛≈øÂ√^¬
¬ıÀ˘º

(2) Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ (Madreporite) – ŒÀ˝¬ı˛ ¤˝◊ Ó¬À˘ ¬Û“±‰¬øÈ¬ ¬ı±˝≈¬ı˛ ˜Ò…¬ıÓ«¬œ àÔ±ÀÚ Œ˜øEÀ¬Û±¬ı˛±˝◊È¬
Ú±˜fl¬ ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ ·Í¬Ú Œ‡± ˚±˚˛º Œ˜øEÀ¬Û±¬ı˛±˝◊ÀÈ¬¬ı˛ ’±fl‘¬øÓ¬ ¤fl¬øÈ¬ ‰¬…±õI◊± ‰¬flË¡±fl¬±¬ı˛ Œõ≠ÀÈ¬¬ı˛ ˜Ó¬ ¤¬ı—
¤ÀÓ¬ ’¸—‡… ‡“±Ê ’±ÀÂ√º ¤˝◊ ‡“±Ê·≈ø˘ÀÓ¬ ’¸—‡… ¸”Ñ ¬ı˛KÒ™ Ô±Àfl¬ Œ¸˝◊ fl¬±¬ı˛ÀÌ ¸˜¢∂ Œõ≠È¬øÈ¬ Â√“±fl¬øÚ¬ı˛
˜Ó¬ Œ‡±˚˛º Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ Ê˘¸—¬ı˝ÚÓ¬ÀLa¬ı˛ (Water vascular system) ŒàÈ¬±Ú fl¬…±Ú±À˘ Î¬◊iú≈q¡ ˝˚˛º

(3) fl¬∞I◊fl¬ (Spine) – ¸˜¢∂ ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬øÈ¬ ˙q¡, Œˆ“¬±Ó¬±, é≈¬^ ‰”¬Ì øÚø˜«Ó¬ fl¬∞I◊fl¬ ¬Z±¬ı˛± ’±¬ı‘Ó¬º ¤˝◊
fl¬∞I◊fl¬·≈ø˘ Œ·±Î¬ˇ±¬ı˛ øÀfl¬ ‰”¬Ì øÚø˜«Ó¬ ’øÚ˚˛Ó¬fl¬±¬ı˛ Œõ≠È¬ ¬ı± ’ø¸fl¬À˘¬ı˛ ¸±ÀÔ ˚≈q¡º ¤˝◊ ’ø¸øflƒ¬˘ƒ·≈ø˘ QÀfl¬¬ı˛
·ˆ¬œÀ¬ı˛ ’¬ıàÔ±Ú fl¬À¬ı˛ ŒÀ˝¬ı˛ ’ôL√–fl¬efl¬±˘ ·Í¬Ú fl¬À¬ı˛º

(4) ¬Û…±¬Û≈ø˘ ¬ı± Ù≈¬˘fl¬± (Papullae or gills) – QÀfl¬¬ı˛ ’ø¸fl¬À˘¬ı˛ ̃ Ò…¬ıÓ«¬œàÔ±ÀÚ ¬ı˝≈¸—‡…fl¬ øÂ√^ ’±ÀÂ√º
¤˝◊ øÂ√^·≈ø˘Àfl¬ Qfl¬œ˚˛ øÂ√^ (dermal pores) ¬ıÀ˘º √õ∂øÓ¬øÈ¬ øÂ√^ ŒÔÀfl¬ é≈¬^, Ú˜Úœ˚˛ ˙±efl¬¬ı±fl‘¬øÓ¬, ¬Û«±¬ı‘Ó¬
’±e·≈À˘¬ı˛ Ú…±˚˛ √õ∂¬ıX«fl¬ ¬ı±ø˝¬ı˛ ˝˚˛º ¤À¬ı˛ ¬Û…±¬Û≈ø˘ ¬ı± Ù≈¬˘fl¬± ¬ıÀ˘º ¬Û…±¬Û≈ø˘¬ı˛ ’ˆ¬…ôL√ø¬ı˛Ú ·≈˝± ø¸À˘±À˜¬ı˛
¸ø˝Ó¬ ˚≈q¡º

(5) Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ (Pedicellariae) – fl¬∞I◊fl¬ ¤¬ı— ¬Û…±¬Û≈ø˘ ¬ı…Ó¬œÓ¬ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ é≈¬^ fl“¬±È¬±¬ı˛ Ú…± ˛̊
’¸—‡… Œ‰¬±˚˛±˘ ¸•§ø˘Ó¬ Î¬◊¬Û±e· Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ¤À¬ı˛ Œ¬ÛøÎ¬ø¸˘±ø¬ı˛ ¬ıÀ˘º √õ∂øÓ¬øÈ¬ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛
¤fl¬øÈ¬ ’=˘é¬˜ ¬ı‘ôL√ (stalk) ¤¬ı— øÓ¬ÚøÈ¬ ‰”¬ÌøÚø˜«Ó¬ ‡G¬fl¬ ¬Z±¬ı˛± ·øÍ¬Ó¬º ‡G¬fl¬ øÓ¬ÚøÈ¬¬ı˛ ̃ ÀÒ… ¤fl¬øÈ¬Àfl¬ Œ¬ı¸±˘
(Basal) ¬ıÀ˘ ¤¬ı— ’¬Û¬ı˛ ≈øÈ¬Àfl¬ ˆ¬±{§ (valves) ¬ı± Œ‰¬±˚˛±˘ (jaw) ¬ıÀ˘º ˆ¬±{§ ≈˝◊øÈ¬ Œ¬ı¸±˘ ‡ÀG¬¬ı˛ ¸ø˝Ó¬
¸—˚≈q¡º ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ŒÀ˝ ≈˝◊ Ò¬ı˛ÀÚ¬ı˛ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ Œ‡± ˚±˚˛ ˚Ô± (a) ‡±Î¬ˇ± Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ (Straight

pedicellariae) – ˚‡Ú ˆ¬±{§ ≈øÈ¬ Œ¬ı¸±˘ ‡ÀG¬¬ı˛ Î¬◊¬Û¬ı˛ ‡±Î¬ˇ±ˆ¬±À¬ı Œ√õ∂±øÔÓ¬ Ô±Àfl¬º (b) flË¡¸Îƒ¬ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛
(crossed pedicellariae) – ˚‡Ú ˆ¬±{§ ≈øÈ¬ Œ¬ı¸±˘‡ÀG¬¬ı˛ Î¬◊¬Û¬ı˛ ˝◊—¬ı˛±Êœ ‘X’ ’é¬À¬ı˛¬ı˛ ˜ÀÓ¬± ’±Î¬ˇ±’±øÎ¬ˇ
’¬ıàÔ±Ú fl¬À¬ı˛º

Œ¬ÛøÎ¬ø¸À˘ø¬ı˛·≈ø˘ √õ∂fl‘¬Ó¬¬ÛÀé¬ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ fl¬∞I◊fl¬º ¤¬ı˛± ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¬ı˛é¬Ì ’e· (protective

organ)º
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13.5.2 Œ˝ √õ∂±‰¬œ¬ı˛ (Body Wall) – ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ˝ √õ∂±‰¬œÀ¬ı˛ øÚ•ßø˘ø‡Ó¬ fl¬˘±d¬¬ı˛ ’±ÀÂ√º
(1) øfl¬Î¬◊øÈ¬flƒ¬˘ƒ (Cuticle) – Œ˝√õ∂±‰¬œ¬ı˛ ø¬Z-d¬¬ı˛ ø¬ıø˙©Ü øfl¬Î¬◊È¬flƒ¬˘ ¬Z±¬ı˛± ’±¬ı‘Ó¬º ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ ¸˜¸Q

øfl¬ôL≈√ øˆ¬Ó¬À¬ı˛¬ı˛øÈ¬ ‡≈¬ı ˝±{®±º
(2) ¬ıø˝–Qfl¬ (Epidermis) – øfl¬Î¬◊øÈ¬flƒ¬À˘¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ ¤fl¬d¬¬ı˛ ø¬ıø˙©Ü ø¸ø˘˚˛±˚≈q¡ Œfl¬±¯∏ ’±ÀÂ√º ¬ıø˝–d¬fl¬

ø¸ø˘˚˛±˚≈q¡ d¬y√√±fl¬±¬ı˛ Œfl¬±¯∏, Œù≠É±¢∂øKÔÀfl¬±¯∏, ̃ ≈ø¬ı˛ Ù¬˜« ¢∂øKÔ Œfl¬±¯∏ ¤¬ı— fl¬øÌfl¬± Œfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬º ¤˝◊ fl¬øÌfl¬±
Œfl¬±À¯∏¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ŒÀ˝¬ı˛ ¬ı˛— ø¬ıøˆ¬iß ¬ı˛fl¬À˜¬ı˛ ˝˚˛º

(3) Ú±ˆ«¬d¬¬ı˛ (Nervous layer) – ¬ıø˝b¶∏Àfl¬¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ ¤fl¬øÈ¬ Ú±ˆ«¬ d¬¬ı˛ Ô±Àfl¬º ¤˝◊ d¬¬ı˛ Œfl¬±Ô±› Œ˜±È¬±
’±¬ı±¬ı˛ Œfl¬±Ô±› ¸¬ı˛≈º

(4) Œ¬ı¸À˜KÈ¬ ¬Û«± (Basement membrane) – Ú±ˆ«¬d¬À¬ı˛¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ ¤fl¬øÈ¬ ¬Û±Ó¬˘± ¬Û«± ’±ÀÂ√º
¬¤Àfl¬ Œ¬ı¸À˜KÈ¬ ¬Û«± ¬ıÀ˘º ¤˝◊ ¬Û«± ¬ı±˝◊À¬ı˛¬ı˛ ¬ıø˝–Qfl¬ ¤¬ı— Ú±ˆ«¬d¬¬ı˛Àfl¬ Œˆ¬Ó¬À¬ı˛¬ı˛ Î¬±¬ı˛ø˜¸ ŒÔÀfl¬ ’±˘±±
fl¬À¬ı˛º

(5) Î¬±¬ı˛ø˜¸ (Dermis) – Î¬±¬ı˛ø˜¸ƒ ¬ı± ’ôL√–Qfl¬ Œ˜À¸±Î¬±˜« ˝˝◊ÀÓ¬ Î¬◊»¬Ûiß ¸”Ó¬±¬ı˛ Ú…±˚˛ Œ˚±Êfl¬fl¬˘±¬ı˛
¸˜i§À˚˛ ·øÍ¬Ó¬º Î¬±¬ı˛ø˜À¸¬ı˛ ¬ıø˝–¬Û‘Àá¬¬ı˛ Œfl¬±À¯∏¬ı˛ é¬¬ı˛ÀÌ¬ı˛ Ù¬À˘ ’ø¸flƒ¬˘ ·øÍ¬Ó¬ ˝˚˛º

(6) Œ¬Û˙œd¬¬ı˛ (Muscular layer) – ¤˝◊d¬¬ı˛ ˜¸‘Ì ¤¬ı— Œ¬Û˙œ¸”ÀS¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬º ¤¬ı˛± ¬ı±ø˝À¬ı˛¬ı˛
øÀfl¬ ‰¬flË¡±fl¬±¬ı˛ Œ¬Û˙œd¬¬ı˛ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ œ‚«±fl¬±¬ı˛ Œ¬Û˙œd¬¬ı˛ ·Í¬Ú fl¬À¬ı˛º

(7) ø¸À˘±ø˜fl¬ ¤ø¬ÛÀÔø˘˚˛±˜ (Coelomic epithelium) – ø¸À˘±À˜¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬¬ı˛ ¸¬ı«d¬¬ı˛
Œ˜À¸±Î¬±˜« ŒÔÀfl¬ Î¬◊»¬Ûiß Ùv¬…±ÀÊ˘±˚≈q¡ ‚Úfl¬±fl¬±¬ı˛ Œfl¬±¯∏ ¬Z±¬ı˛± ·øÍ¬Ó¬º ¤˝◊ d¬¬ı˛Àfl¬ ø¸À˘±ø˜fl¬ ¤ø¬ÛÀÔø˘˚˛±˜
¬ı± Œ¬Ûø¬ı˛È¬øÚ˚˛±˜ ¬ıÀ˘º

13.5.3 ’ôL√–fl¬efl¬±˘ (Endoskeleton) – ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ’ôL√–fl¬efl¬±˘ Ô±fl¬±¬ı˛ ÊÚ…˝◊
’…±¸ÀÈ¬ø¬ı˛˚˛±À˜¬ı˛ Œ˝ ̇ q¡ › ̃ Ê¬ı≈Ó¬º ¤À¬ı˛ ’ôL√–fl¬efl¬±˘ Œ˜À¸±Î¬±˜« ŒÔÀfl¬ Î¬◊»¬Ûiß ̋ ˚˛º ¤øÈ¬ ‰”¬Ú ¬Z±¬ı˛± øÚø˜«Ó¬
’¸—‡… ’ø¸flƒ¬˘ ¬Z±¬ı˛± ∆Ó¬¬ı˛œ ¤¬ı— ¤˝◊ ’ø¸flƒ¬˘ (Ossicle) ·≈ø˘ Œ˚±·fl¬˘± ¬Z±¬ı˛± ’±¬ıX Ô±Àfl¬º ’…±À¬ı±¬ı˛±˘
¬Û‘Àá¬¬ı˛ ’ø¸fl¬˘·≈ø˘ ’øÚ˚˛ø˜Ó¬ˆ¬±À¬ı ¤¬ı— ›¬ı˛…±˘ ¬Û‘Àá¬¬ı˛ ·≈ø˘ øÚ˚˛ø˜Ó¬ˆ¬±À¬ı ø¬ıÚ…d¬ Ô±Àfl¬º ˜≈‡øÂ√^øÈ¬ ¬Û“±‰¬øÈ¬
›¬ı̨…±˘ ’ø¸flƒ¬˘ ¬Z±¬ı̨± ¬Ûø¬ı̨¬ı…±5º ¬ı± ≈̋ÀÓ¬ ≈̋ ◊̧ ±ø¬ı̨ ’ø¸fl¬ ƒ̧̆  Î¬◊åÈ¬±ÀÚ± ‘V’ ¤¬ı̨ ’±fl¬±À¬ı̨ ø˜ø˘Ó¬ ̋ À˚̨ ’…±•§≈̆ …±flË¡±˘
’ø¸flƒ¬˘ ·Í¬Ú fl¬À¬ı̨º √õ∂øÓ¬øÈ¬ ’…±•§≈̆ …±flË¡±˘ ’ø¸flƒ¬À˘¬ı̨ ¬ı± ◊̋À¬ı̨ › øˆ¬Ó¬À¬ı̨ ¤fl¬øÈ¬ fl¬À¬ı̨ ‡“±Ê ’±ÀÂ√º ≈̋ ◊ ¸±ø¬ı̨¬ı̨
‡“±Ê ø˜ø˘Ó¬ ˝À˚̨ ’…±•§≈̆ …±flË¡±˘ øÂ√̂  ∆Ó¬¬ı̨œ fl¬À¬ı̨ ˚±¬ı̨ ˜ÀÒ… øÀ˚̨ Ú±ø˘fl¬±¬Û ¬ı± ◊̋À¬ı̨ Î¬◊iú≈q¡ ˝˚̨º

13.5.4 ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¬ı±˝≈¬ı˛ ’Ú≈√õ∂àÔÀ2Â (Transverse section of an Arm of Asterias)

– ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ˚Àfl¬±ÀÚ± ¤fl¬øÈ¬ ¬ı±˝≈¬ı˛ ’Ú≈√õ∂àÔÀ2Â ’±Ì≈¬ıœé¬øÌfl¬ ˚ÀLa¬ı˛ ¸±˝±À˚… ¬Û˚«À¬ıé¬Ì fl¬¬ı˛À˘
øÚ•ßø˘ø‡Ó¬ ’—˙·≈ø˘ Œ‡± ˚±˚˛ –

(1) ¬ı±˝≈¬ı˛ √õ∂±‰¬œ¬ı˛ ø‡˘±ÀÚ¬ı˛ Ú…±˚˛ ¤¬ı— ¤¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ Ó¬˘øÈ¬ Î¬◊M˘º Î¬◊¬ÛÀ¬ı˛¬ı˛ Ó¬˘ ’Ô«±» ’…±À¬ı±¬ı˛±˘ Ó¬˘øÈ¬
ÚœÀ‰¬¬ı˛ ¬ı± ’¬ı˛…±˘ Ó¬˘ ’À¬Ûé¬± Œ˜±È¬±º

(2) Œ˝ √õ∂±‰¬œÀ¬ı˛ ¬ı±˝◊À¬ı˛¬ı˛ ŒÔÀfl¬ øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ [fl¬] ¤ø¬ÛÎ¬±¬ı˛ø˜¸ [¬ıø˝b¶∏fl¬] [‡] Î¬±¬ı˛ø˜¸ [’ôL√b¶∏fl¬],
[·] Œ¬Û˙œd¬¬ı˛ ¤¬ı— [‚] ø¸À˘±ø˜fl¬ ¤ø¬ÛÀÔø˘˚˛±˜ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º Œ¬ı˛±˜˚≈q¡ d¬y√√±fl¬±¬ı˛ Œfl¬±¯∏, Œù≠É±¢∂øKÔ
Œfl¬±¯∏, ˜≈ø¬ı˛Ù¬˜« ¢∂øKÔÀfl¬±¯∏ ¤¬ı— fl¬øÌfl¬± Œfl¬±¯∏ ¬ı± ¬ı˛?fl¬ Œfl¬±¯∏ ¬Z±¬ı˛± ¤ø¬ÛÎ¬±ø˜«¸ ·øÍ¬Ó¬º øfl¬Î¬◊øÈ¬flƒ¬˘ƒ
¤ø¬ÛÎ¬±¬ı˛ø˜À¸¬ı˛ Œ¬ı¸ƒÀ˜KÈ¬ Œ˜˜À¬ıËÌ ¬Z±¬ı˛± ø¬ıÀˆ¬øÓ¬º Î¬±¬ı˛ø˜À¸ ø˝˜±˘ ·˝3¬ı˛ › ’ôL√fl¬efl¬±˘ Ô±Àfl¬º Î¬±¬ı˛ø˜À¸¬ı˛
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ÚœÀ‰¬ ≈˝◊√õ∂fl¬±À¬ı˛¬ı˛ Œ¬Û˙œd¬¬ı˛ ˚Ô±ñ¬ı±˝◊À¬ı˛¬ı˛øÈ¬ ‰¬flË¡±fl¬±¬ı˛À¬Û˙œ ¤¬ı— Œˆ¬Ó¬À¬ı˛¬ı˛øÈ¬ ’Ú≈Õ‚«… Œ¬Û˙œ Œ‡± ˚±˚˛º
Œ˝ √õ∂±‰¬œÀ¬ı˛¬ı˛ ’ôL√·«±ÀS ø¸À˘±ø˜fl¬ ¤ø¬ÛÀÔø˘˚˛±À˜¬ı˛ ’±¬ı¬ı˛Ìœ Ô±Àfl¬º

(3) Œ˝Ó¬À˘ ’¸—‡… fl¬∞I◊fl¬, Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ›˚˛±È¬ ˝◊Ó¬…±ø Ô±Àfl¬ ¤¬ı— ˝◊˝±¬ı˛± ’ôL√d¬Àfl¬¬ı˛ ’ôL√–fl¬efl¬±À˘¬ı˛
¸±ÀÔ ¸— ≈̊q¡º

(4) ø¬ıøˆ¬iß ’±fl‘¬øÓ¬ø¬ıø˙©Ü ’ø¸flƒ¬˘ ’ôL√–fl¬efl¬±˘¬ı˛”À¬Û Î¬±¬ı˛ø˜À¸ ’¬ıøàÔÓ¬º ≈˝◊øÈ¬ `¬±fl‘¬øÓ¬ø¬ıø˙©Ü
’…±•§≈˘…±flË¡±˘ ’ø¸fl¬˘ƒ ’…±À¬ı±¬ı˛±˘ √õ∂±ÀôL√ Î¬◊ÀåÈ¬± ‘V’ ¤¬ı˛ Ú…±˚˛ ’Ú≈√õ∂àÔ ’…±•§≈˘…±flË¡±˘ Œ¬Û˙œ¬ı˛ ¸ø˝Ó¬
¸—˚≈q¡º √õ∂øÓ¬øÈ¬ ’…±•§≈˘…±flË¡±˘ ’ø¸fl¬À˘¬ı˛ ¬Û±À˙ ≈˝◊øÈ¬ ’…±Î¬’…±•§≈˘…±flË¡±˘ ’ø¸fl¬˘ ’¬ıàÔ±Ú fl¬À¬ı˛º ¬ı±˝≈¬ı˛
Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬-˜±øÒ…fl¬ Ó¬À˘ fl¬…±ø¬ı˛Ú±˘ ’ø¸flƒ¬˘ (Charinal ossicles) ’¬ıøàÔÓ¬º

(5) Œ˝Ó¬À˘ ’¸—‡… Ù“¬±¬Û± ¬Û…±¬Û≈ø˘ (Pupulae) ’¬ıøàÔÓ¬º ¤¬ı˛± ù´¸Ú Î¬◊¬Û±e·¬ı˛”À¬Û fl¬±Ê fl¬À¬ı˛º

(6) Œ˝√õ∂±‰¬œ¬ı˛ ¬Z±¬ı˛± ’±¬ıX √õ∂˙d¬ Œ˝·˝3¬ı˛Àfl¬ ø¸À˘±˜ (Coelom) ¬ıÀ˘º ø¸À˘±˜øÈ¬ é¬±¬ı˛œ˚˛ ¶§2Â
ø¸À˘±ø˜fl¬ Ùv≈¬˝◊Î¬ Ú±˜fl¬ Ó¬¬ı˛˘ ¬Û±ÀÔ« ¬Û”Ì« ¤¬ı— ¤¬ı˛ ˜ÀÒ… ø¸À˘±À˜±¸±˝◊È¬ (Coelomocyte) Ú±˜fl¬ ¤fl¬√õ∂fl¬±¬ı˛
Œfl¬±¯∏ ˆ¬±¸˜±Ú Ô±Àfl¬º

(7) ’…±•§≈˘…±flË¡±˘ ¢∂≈Àˆ¬ ≈˝◊ ¸±ø¬ı˛ øÈ¬Î¬◊¬ıÙ≈¬È¬ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º √õ∂øÓ¬øÈ¬ Ú˘±fl¬±¬ı˛ øÈ¬Î¬◊¬ıÙ≈¬ÀÈ¬¬ı˛ ’¢∂ˆ¬±À· Œ‰¬±¯∏fl¬
(sucker) Ô±Àfl¬º

(8) ¬√õ∂øÓ¬øÈ¬ ¬ı±˝≈¬ı˛ ·˝3À¬ı˛ ≈˝◊øÈ¬ ¬Û±˝◊À˘±ø¬ı˛fl¬ ø¸fl¬± ’…±À¬ı±¬ı˛±˘ Ó¬À˘¬ı˛ ¸ø˝Ó¬ ≈˝◊øÈ¬ Ò±¬ı˛Ì øÁ¬~œ ¬Z±¬ı˛± ˚≈q¡
Ô±Àfl¬º

(9) ¬Û±˝◊À˘±ø¬ı˛fl¬ ø¸fl¬± ¤¬ı— ’…±•Û≈˘±¬ı˛ ˜ÀÒ… ¬ı±˝≈¬ı˛ ·˝3À¬ı˛ ’¬ıøàÔÓ¬ ≈˝◊øÈ¬ ÊÚÚ’e· Œ‡± ˚±˚˛º

(10) ¬ı±˝≈¬ı˛ ·˝3À¬ı˛ [›¬ı˛±˘ Ó¬À˘¬ı˛ øÀfl¬] Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘, ˘…±È¬±¬ı˛±˘ fl¬…±Ú±˘, Œ¬ı˛øÎ¬˚˛±˘ Ú±ˆ«¬,
˝±˝◊À¬Û±øÚÎ¬◊¬ı˛±˘ ¸±˝◊Ú±¸ √õ∂ˆ‘¬øÓ¬ ’Àe·¬ı˛ Œ2Â ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛º

13.5.5 ø¸À˘±˜ (Coelom) – ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ˝·˝3¬ı˛ ¬ı± ø¸À˘±˜ ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊ißÓ¬ ¤¬ı— √õ∂˙d¬º
Œ¬ÛÃø©Üfl¬Ú±˘œ ¤¬ı— ÊÚÚ’e· ø¸À˘±˜ ¬Z±¬ı˛± ¬Ûø¬ı˛¬ı‘Ó¬ ¬ıø˘˚˛± ¤˝◊√õ∂fl¬±¬ı˛ ø¸À˘±˜Àfl¬ Œ¬Ûø¬ı˛øˆ¬¸±˚˛±˘ ø¸À˘±˜
(Perivisceral coelom) ¬ıÀ˘º ¤˝◊√√õ∂fl¬±¬ı˛ ø¸À˘±À˜¬ı˛ ’ˆ¬…ôL√¬ı˛œÚ Ó¬˘ Œ¬ı˛±˜˙ ¤ø¬ÛÀÔø˘˚˛±˜ ¬Z±¬ı˛± ’±2Â±øÓ¬
Ô±Àfl¬º ’±2Â±ÚøÈ¬ ≈˝◊øÈ¬ d¬À¬ı˛ ø¬ıˆ¬q¡º Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ Ó¬À˘¬ı˛ ’±¬ı¬ı˛ÌœÀfl¬ ¬Û…±¬ı˛±˝◊È¬±˘ d¬¬ı˛ (Parietal

layer) ¤¬ı— Œ˝·˝3À¬ı˛ ¸ø7¬¬¬Ó¬ ø¬ıøˆ¬iß ’±d¬¬ı˛ ’Àe·¬ı˛ ’±¬ı¬ı˛ÌøÈ¬Àfl¬ øˆ¬¸±¬ı˛±˘ (visceral layer) d¬¬ı˛ ¬ıÀ˘º
Ó¬¬ı˛˘ ¬Z±¬ı˛± ø¸À˘±˜øÈ¬ ¬Û”Ì« Ô±Àfl¬ Ó¬±˝±Àfl¬ ø¸À˘±ø˜fl¬ Ùv≈¬˝◊Î¬ (coelomic fluid) ¬ıÀ˘º ˝◊˝±ÀÓ¬ ¤fl¬√õ∂fl¬±¬ı˛
ˆ¬±¸˜±Ú ’…±ø˜¬ıÀ˚˛Î¬ ø¸À˘±˜±¸±˝◊È¬ (Amoeboid Coelomocyte) Œfl¬±¯∏ ¬ıÓ«¬˜±Úº ø¸À˘±À˜±¸±˝◊È¬·≈ø˘
¸y√√¬ıÓ¬– Œ¬ı˛‰¬Ú øflË¡˚˛±˚˛ ¸˝±˚˛Ó¬± fl¬À¬ı˛º

13.5.6 Œ¬ÛÃø©Üfl¬Ó¬La (Digestive System) – ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ¬ÛÃø©Üfl¬Ó¬La, Œ¬ÛÃø©Üfl¬ Ú±˘œ ›
Œ¬ÛÃø©Üfl¬ ¢∂øKÔ ˘˝◊˚˛± ·øÍ¬Ó¬º

Œ¬ÛÃø©Üfl¬ Ú±˘œ (Alimentary Canal) – ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ¬ÛÃø©Üfl¬ Ú±˘œ ŒÂ√±È¬, Œ¸±Ê± ¤¬ı— Ú˘±fl¬±¬ı˛º
¤øÈ¬ ›¬ı˛…±˘ ’…±À¬ı±¬ı˛±˘ ’Àé¬ ˙œ¯∏«fl¬ ˆ¬±À¬ı ’¬ıøàÔÓ¬º øÚ•ßø˘ø‡Ó¬ ’e··≈ø˘ øÚÀ˚˛ ¬Û±‰¬Ú Ú±˘œ ·øÍ¬Ó¬º
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(a) ˜≈‡øÂ√^ (Mouth) – ŒÀ˝¬ı˛ ›¬ı˛±˘ ¬Û‘Àá¬¬ı˛ Œfl¬fàÔÀ˘ ˜≈‡øÂ√^øÈ¬ ’¬ıøàÔÓ¬º ˜≈‡øÂ√À^ ø¶£¬—È¬±¬ı˛ Œ¬Û˙œ
Ô±fl¬±˚˛ ¤øÈ¬ ‡≈˘ÀÓ¬ › ¬ıKÒ ˝ÀÓ¬ ¬Û±À¬ı˛º ˜≈‡øÂ√^øÈ¬ ¢∂±¸Ú±˘œÀÓ¬ Î¬◊iú≈q¡ ˝˚˛º

(b) ¢∂±¸Ú±˘œ (Oesophagus)  ¢∂±¸Ú±˘œøÈ¬ Œ˜±È¬± ¤¬ı— é≈¬^ ¤¬ı— ˙œ ∏̄«fl¬ˆ¬±À¬ı ¬Û±fl¬àÔ˘œÀÓ¬ Î¬◊iú≈q¡ ˝˚̨º
(c) ¬Û±fl¬àÔ˘œ (Stomach) – ¬Û±fl¬àÔ˘œøÈ¬ Œ¬ı˙ ¬ıÎ¬ˇ ¤¬ı— ¤fl¬øÈ¬ ’Ú≈√õ∂àÔ ‡“±ÀÊ¬ı˛ ¬¸±˝±À˚… ¬ı‘˝»

fl¬±øÎ«¬˚˛±fl¬ › é≈¬^ ¬Û±˝◊À˘±ø¬ı˛fl¬ ’—À˙ ø¬ıˆ¬q¡º fl¬±øÎ«¬˚˛±fl¬ ’—˙ ¶£¬œÓ¬ ̋ À˚˛ ¬Û“±‰¬øÈ¬ ‡G¬Àfl¬ ø¬ıˆ¬q¡ ¬ı±˝≈¬ı˛ ø¬ı¬Û¬ı˛œÓ¬
øÀfl¬ ’¬ıàÔ±Ú fl¬À¬ı˛º fl¬±øÎ«¬˚˛±fl¬ ¬Û±fl¬àÔ˘œ √õ∂øÓ¬ ¬Û±Àù´«¬ı˛ ’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ¬ı˛ ¸±ÀÔ Œ˜À¸øKÈò¬ ¬Û«± ¬Z±¬ı˛±
’±¬ıX Ô±Àfl¬º Œ˝ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬ÀÚ fl¬±øÎ«¬˚˛±fl¬ ¬Û±fl¬àÔ˘œ ‡±…¢∂˝Ì fl¬±À˘ ˜≈‡øÂ√À^¬ı˛ ˜Ò… øÀ˚˛ ¬ı±¬ı˛ ˝À˚˛
’±À¸ ¤¬ı— ¬Û“±‰¬øÈ¬ ø¬ı˛¬∏C±"¬ı˛ Œ¬Û˙œ¬ı˛ ¸±˝±À˚… ¶§àÔ±ÀÚ øÙ¬À¬ı˛ ˚±˚˛º é≈¬^ ¬Û±˝◊À˘±ø¬ı˛fl¬ ¬Û±fl¬àÔ˘œ ’ÀLa Î¬◊iú≈q¡
˝˚˛º [ø‰¬Sñ13.4)

(d) ’La (Intestine) – ’LaøÈ¬ ŒÂ√±È¬, ¸¬ı˛≈ ¤¬ı— Œ¸±Ê± ¤¬ı— Î¬◊¬Û¬ı˛øÀfl¬ √õ∂¬ıøÒ«Ó¬ ˝À˚˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬
Î¬◊iú≈q¡ ˝˚˛º ’La ŒÔÀfl¬ 2-3 øÈ¬ ’±øLafl¬ ø¸fl¬± Î¬◊»¬Ûiß ˝À˚˛ ’ôL√’¬ı˛œ˚˛ˆ¬±À¬ı ø¬ıÚ…d¬ Ô±Àfl¬º ˚ø› ¤˝◊ ø¸fl¬±¬ı˛
√õ∂fl‘¬Ó¬ fl¬±˚« ¤‡Ú› Ê±Ú± ˚±˚˛ øÚ Ó¬Ô±ø¬Û ’Ú≈˜±Ú fl¬¬ı˛± ˚±˚˛ Œ˚ ¤¬ı˛± Œ¬ı˛‰¬ÀÚ ¸±˝±˚… fl¬À¬ı˛º

(e) ¬Û±˚˛≈ (Anus) – ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ¬ıø˝–Àfl¬øf˚˛ˆ¬±À¬ı ’¬ıøàÔÓ¬ øÂ√^øÈ¬Àfl¬ ¬Û±˚˛≈ ¬ıÀ˘º
Œ¬ÛÃø©Üfl¬¢∂øKÔ (Digestive glands) – ¬Û±˝◊À˘±ø¬ı˛fl¬ ¬Û±fl¬àÔ˘œ¬ı˛ √õ∂øÓ¬øÈ¬ Œfl¬±Ú ŒÔÀfl¬ ¤fl¬ÀÊ±Î¬ˇ± fl¬À¬ı˛

Œ˜±È¬ ¬Û“±‰¬ÀÊ±Î¬ˇ± ¢∂øKÔ˜˚˛ Î¬◊¬Û±e· Î¬◊»¬Ûiß ˝˚˛º ¤˝◊ Î¬◊¬Û±e··≈ø˘Àfl¬ ¬Û±˝◊À˘±ø¬ı˛fl¬ ø¸fl¬± (phloric coeca)

¬ı± ¬Û±‰¬Ú ¢∂øKÔ ¬ı± ¬ıË±øefl¬˚˛±˘ ø¸fl¬± ¬ı± Œ˝¬Û±øÈ¬fl¬± ø¸fl¬± ¬ıÀ˘º ¤˝◊ ¬Û±˝◊˘ø¬ı˛fl¬ ø¸fl¬±¬ı˛ ·Í¬Ú ‡≈¬ı˝◊ ÊøÈ¬˘º ¢∂øKÔ˜˚˛
¤˝◊ ’e· ŒÔÀfl¬ ¬Û±fl¬¬ı˛¸ øÚ–¸‘Ó¬ ˝˚˛º √õ∂øÓ¬øÈ¬ ø¸fl¬± ≈˝◊øÈ¬ Ú˘±fl¬±¬ı˛ ˙±‡±˚˛ ø¬ıˆ¬q¡ ˝À˚˛ ¬ı±˝≈¬ı˛ ˜ÀÒ… Î¬◊¬Û˙±‡±
Î¬◊»¬Ûiß fl¬À¬ı˛º ¤˝◊ Î¬◊¬Û˙±‡±¬ı˛ ’¢∂ˆ¬±· ¶£¬œÓ¬ ˝À˚˛ ’¸—‡… é≈¬^±fl¬±¬ı˛ Ôø˘ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ’Ì≈¬ıœé¬Ì ˚ÀLa¬ı˛
¬Z±¬ı˛± ¬Û˚«À¬ıé¬Ì fl¬¬ı˛À˘ ¬Û±˝◊À˘±ø¬ı˛fl¬ ø¸fl¬±¬ı˛ ¤ø¬ÛÀÔø˘˚˛ ’±¬ı¬ı˛Ìœ¬ı˛ ·±ÀS ‰¬±¬ı˛ √õ∂fl¬±¬ı˛ Œfl¬±¯∏ ¬Ûø¬ı˛˘øé¬Ó¬ ˝˚˛,
˚Ô±ñÙv¬…±ÀÊ˘±˚≈q¡ Œfl¬±¯∏, ø¸øflË¡È¬±ø¬ı˛ Œfl¬±¯∏, ∆ù≠ø¯∏fl¬ Œfl¬±¯∏ ¤¬ı— ŒàÈ¬±À¬ı˛Ê ¬ı± ˆ¬±`¬±¬ı˛ Œfl¬±¯∏º

13.5.7 ¬Û±‰¬ÚÓ¬ÀLa¬ı˛ øflË¡˚˛± (Physiology of Digestion) –
’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ˜±—¸±˙œ √õ∂±Ìœº Œfl“¬À‰¬± Ê±Ó¬œ˚˛ √õ∂±Ìœ, ŒÂ√±È¬ ŒÂ√±È¬ ˙±˜≈fl¬, øÁ¬Ú≈fl¬, ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˘±ˆ«¬±,

ŒÂ√±È¬ ŒÂ√±È¬ ˜±Â√ ˝◊Ó¬…±ø ¤À¬ı˛ ‡±…º √õ∂À˚˛±ÊÀÚ ¤¬ı˛± ¬ı˝≈øÚ Î¬◊¬Û¬ı±¸ fl¬À¬ı˛ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º
’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ø¬ıø‰¬S ¬ÛXøÓ¬ÀÓ¬ ‡±… ¢∂˝Ì fl¬À¬ı˛º ‡±… ¬ıd≈¬Àfl¬ ¤¬ı˛± Ú±ø˘fl¬±¬Û ¬Z±¬ı˛± ÊøÎ¬ˇÀ˚˛ ÒÀ¬ı˛ ¤¬ı—

¸˜¢∂ fl¬±øÎ«¬˚˛±fl¬ ¬Û±fl¬àÔ˘œøÈ¬Àfl¬ ˜≈À‡¬ı˛ øˆ¬Ó¬¬ı˛ øÀfl¬ Î¬◊øåÈ¬À˚˛ ¬ı±¬ı˛ fl¬À¬ı˛ ’±ÀÚ ¤¬ı— ‡±…¬ıd≈¬Àfl¬ ÊøÎ¬ˇÀ˚˛ ÒÀ¬ı˛º
Ó¬‡Ú ¬Û±‰¬Ú¢∂øKÔ ŒÔÀfl¬ ¬Û±‰¬Ú¬ı˛¸ ‡±…¬ıd≈¬¬ı˛ Î¬◊¬Û¬ı˛ øÚ–¸‘Ó¬ ˝˚˛ ¤¬ı— ‡±… ÒœÀ¬ı˛ ÒœÀ¬ı˛ ¬Û±ø‰¬Ó¬ ˝˚˛º ¬Û±ø‰¬Ó¬
‡±…¸˝ ¬Û±fl¬àÔ˘œ ’±¬ı±¬ı˛ ¶§àÔ±ÀÚ øÙ¬À¬ı˛ ’±À¸º

13.5.8 Ê˘¸—¬ı˝ÚÓ¬La (Water Vascular System) –

’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Êœ¬ıÀÚ Ê˘¸—¬ı˝Ú Ó¬La ¤fl¬ ·≈¬ı˛≈Q¬Û”Ì« ˆ”¬ø˜fl¬± ¬Û±˘Ú fl¬À¬ı˛º ¤˝◊ ø¬ıÀ˙¯∏ Ó¬ÀLa¬ı˛ Î¬◊¬ÛøàÔøÓ¬
¤fl¬±˝◊ÀÚ±Î¬±˜« ¬ı± fl¬∞I◊fl¬Qfl¬ √õ∂±ÌœÀ√¬ı˛ ∆¬ıø˙©Ü…º Œ˚ Ó¬ÀLa ø¸À˘±˜ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝À˚˛ fl¬Ó¬fl¬·≈ø˘ Ú±ø˘fl¬±¬ı˛ ¸‘ø©Ü
fl¬À¬ı˛ ¤¬ı— ¤˝◊ Ú±ø˘fl¬±·≈ø˘ øfl¬Â√≈ fl¬øÌfl¬± ¸˝ ¸˜≈^ÊÀ˘ ¬Û”Ì« ŒÔÀfl¬ ¬ı˝≈ø¬ıÒ ˙±¬ı˛œ¬ı˛¬ı‘Mœ˚˛ fl¬±˚« ¸˜±Ò± fl¬À¬ı˛
¤¬ı— ¤Àfl¬˝◊ Ê˘¸—¬ı˝ÚÓ¬La ¬ıÀ˘º ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Ê˘¸—¬ı˝Ú Ó¬La øÚ•ßø˘ø‡Ó¬ ’—˙·≈ø˘ øÚÀ˚˛ ·øÍ¬Ó¬ –
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(a) Œ˜øEÀ¬Û±¬ı̨± ◊̋È¬ (Medreporite) – Œ˜øEÀ¬Û±¬ı˛± ◊̋È¬ ¤fl¬øÈ¬ Œ·±˘±fl¬±¬ı˛ ‰¬±fl¬øÓ¬ ¤¬ı— ¤ÀÓ¬ ’¬ı˛œ ˛̊̂ ¬±À¬ı
√õ∂¸±ø¬ı̨Ó¬ ’¸—‡… ‡“±Ê ¬ıÓ¬«̃ ±Úº Œ˜øEÀ¬Û±¬ı̨± ◊̋È¬± ŒÀ˝¬ı̨ ’…±À¬ı±¬ı̨±˘ Ó¬À˘ ’¬ıøàÔÓ¬º ‡“±Ê·≈ø˘ÀÓ¬ ’ÀÚfl¬ ¬ı̨KÒ™
Ô±Àfl¬º √õ∂øÓ¬øÈ¬ ¬ı̨KÒ™ ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À¬ı̨ Ú±ø˘ Œ¬Û±¬ı̨ fl¬…±Ú±˘ (pore canal) Î¬◊»¬Ûiß ˝˚̨º ¬ı̨KÒ™ › Œ¬Û±¬ı̨ fl¬…±Ú±À˘¬ı̨
¸—‡…± √õ∂±˚̨ 200 ¬ı̨ ’øÒfl¬º Œ¬Û±¬ı̨ fl¬…±Ú±˘·≈ø˘ ¸ø•úø˘Ó¬ˆ¬±À¬ı ¤fl¬øÈ¬ ¸—¢∂±˝fl¬ Ú±ø˘fl¬±¬ı̨ (Collecting Canal)

‘̧ø©Ü fl¬À¬ı̨º ¸—¢∂±˝fl¬ Ú±ø˘fl¬± Œ˜øEÀ¬Û±¬ı̨± ◊̋ÀÈ¬¬ı̨ ÚœÀ‰¬ ’¬ıøàÔÓ¬ ’…±•Û≈̆ ±ÀÓ¬ Î¬◊iú≈q¡ ˝˚̨º
(b) ŒàÈ¬±Ú fl¬…±Ú±˘ (Stone canal) – ¤øÈ¬ ¤fl¬øÈ¬ ‘S’ ’±fl‘¬øÓ¬ ø¬ıø˙©Ü ¬ıÎ¬̌ Ú±ø˘fl¬± ›¬ı̨±˘ ¬Û‘á¬ ŒÔÀfl¬

’…±À¬ı±¬ı̨±˘ ¬Û‘á¬ ¬Û «̊ôL√ ø¬ıd¬‘Ó¬º ŒàÈ¬±Ú fl¬…±Ú±À˘¬ı̨ ’…±À¬ı±¬ı̨±˘ ¬Û‘Àá¬ ’…±•Û≈̆ ± ¬Z±¬ı̨± ·øÍ¬Ó¬º ŒàÈ¬±Ú fl¬…±Ú±À˘¬ı̨ · 3̋¬ı̨øÈ¬
˘•§± Ùv¬…±ÀÊ~± ≈̊q¡ Œfl¬± ∏̄ ¬Z±¬ı̨± ¬Ûø¬ı̨¬ı…5º ¤¬ı̨ ’ˆ¬…ôL√À¬ı̨ ≈øÈ¬ ¬Û“…±‰¬±ÀÚ± ˘…±À˜ø˘¬ı̨ ¬Z±¬ı̨± ·øÍ¬Ó¬ ø¬ı̨Ê (Ridge)

¬ı± ‡“±Ê ’±ÀÂ√ ¤¬ı— ¤øÈ¬ ˙±‡±-√õ∂˙±‡±˚̨ ø¬ıˆ¬q¡ ˝À˚̨ ¤fl¬øÈ¬ ÊøÈ¬˘ ’é¬±—À˙¬ı̨ ‘̧ø©Ü fl¬À¬ı̨º ’±øé¬fl¬ ¸± ◊̋Ú±¸ (axial

sinus) Ú±˜fl¬ ¤fl¬øÈ¬ Ú˘±fl¬±¬ı̨ ø¸À˘±˜ Ôø˘ ¤ ◊̋ fl¬…±Ú±˘øÈ¬Àfl¬ ¬ıø˝–À˙ ŒÔÀfl¬ ¬Ûø¬ı̨¬ı…±5 fl¬À¬ı̨º
(c) ø¬ı˛— fl¬…±Ú±˘ (Ring canal) – ¤˝◊ fl¬…±Ú±˘øÈ¬ ‰¬›Î¬ˇ± ¤¬ı— ¬Û=±ˆ”¬Ê±fl‘¬øÓ¬º ¤øÈ¬ Œ¬Ûø¬ı˛ÀàÈ¬±ø˜˚˛±˘

’ø¸fl¬À˘¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ ¤¬ı— ˝±˝◊À¬Û±øÚÎ¬◊¬ı˛…±˘ ø¬ı˛— ¸±˝◊Ú±À¸¬ı˛ ¬Û‘á¬ ŒÀ˙ ’¬ıøàÔÓ¬º
(d) Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘ (Radial canal) – ø¬ı˛— fl¬…±Ú±À˘¬ı˛ ¬ıø˝–¬Û‘á¬ ŒÔÀfl¬ ¬Û“±‰¬øÈ¬ ¬ı±˝≈ÀÓ¬ ¬Û“±‰¬øÈ¬

Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘ √õ∂¬ıøÒ«Ó¬ ˝À˚˛ ¸˜¢∂ ¬ı±˝≈ ¬Ûø¬ı˛flË¡˜Ú fl¬À¬ı˛ ¬ı±˝≈¬ı˛ √õ∂±ÀôL√ ’¬ıøàÔÓ¬ fl¬ø¯∏«fl¬±¬ı˛ ·˝3À¬ı˛ Œ˙¯∏ ˝˚˛º
(e) ¬Û±ù´«œ˚˛ Ú±ø˘fl¬± (Lateral canal) – √õ∂øÓ¬øÈ¬ ¬ı±˝≈ÀÓ¬ ’Ú≈√õ∂àÔˆ¬±À¬ı ≈˝◊ ¸±ø¬ı˛ Ú±ø˘fl¬± Œ¬ı˛øÎ¬˚˛±˘

fl¬…±Ú±˘ ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛º ¤À¬ı˛ ¬Û±ù´«œ˚˛ Ú±ø˘fl¬± ¬ı± Œ¬Û±øÎ¬˚˛±˘ fl¬…±Ú±˘ (Podial canal) ¬ıÀ˘º √õ∂øÓ¬øÈ¬
¬Û±ù´«œ˚˛ Ú±ø˘fl¬±, Ú±ø˘fl¬±¬ÛÀ¬ı˛ Œ·±Î¬ˇ±˚˛ ˜≈q¡ ˝˚˛ ¤¬ı— ¤˝◊ àÔÀ˘ ¤fl¬˜≈‡œ fl¬¬Û±øÈ¬fl¬± (valve) Ô±fl¬±˚˛ Ê˘
¬Û≈Ú¬ı˛±˚˛ Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±À˘ øÙ¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

(f) Ú±ø˘fl¬± ¬Û (Tube feet) – √õ∂øÓ¬øÈ¬ ’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ ‰¬±¬ı˛ ¸±ø¬ı˛ Ú±ø˘fl¬± ¬Û ’¬ıøàÔÓ¬º √õ∂øÓ¬øÈ¬
Ú±ø˘fl¬± ¬Û øÓ¬ÚøÈ¬ ’—˙ øÚÀ˚˛ ·øÍ¬Ó¬ ¤¬ı— ¤¬ı˛± Ù“¬±¬Û±, øàÔøÓ¬àÔ±¬Ûfl¬, ¬Û±Ó¬˘± √õ∂fl¬±¬ı˛ ø¬ıø˙©Ü, ≈˝◊˜≈‡ ¬ıKÒ
Ú±ø˘fl¬±º Ú±ø˘fl¬±¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ øfl¬Àfl¬ ¬ıÎ¬ˇ Ôø˘¬ı˛ Ú…±˚˛ ’…±•Û≈˘± (Ampulla), ˜Ò… ’—˙Àfl¬ Œ¬Û±øÎ¬˚˛±˜
(Podium) ¤¬ı— Œ˙¯∏ √õ∂±ôL√Àfl¬ Œ‰¬±¯∏fl¬ (sucker) ¬ıÀ˘º∏ ’…±˜¬Û≈˘±øÈ¬ ’…±•§≈˘…±flË¡±˘ øÂ√À^¬ı˛ Î¬◊¬Û¬ı˛ ø¸À˘±˜
¬Û˚«ôL√ √õ∂¬ıøÒ«Ó¬º ¤¬ı˛± ‰¬˘ÀÚ ¤¬ı— ù´¸ÀÚ ˜≈‡…ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º

(g) È¬±˝◊Î¬˜…±Úƒ¸ ¬ıøÎ¬ (Tiedeman’s body) – ø¬ı˛— fl¬…±Ú±À˘¬ı˛ ’ôL√·«±S ¸—˘¢ü ’ôL√–’¬ı˛œ˚˛ àÔ±ÀÚ
’¬ıøàÔÓ¬ Ú˚˛øÈ¬ ¬ÛœÓ¬±ˆ¬ Œ·±˘±fl¬±¬ı˛ ’Ô¬ı± ’øÚ˚˛ø˜Ó¬ ¢∂øKÔ˚≈q¡ ¬ıd≈¬ Œ‡± ˚±˚˛º ¤À¬ı˛ È¬±˝◊Îƒ¬˜…±Ú¸ƒ ¬ıøÎ¬ ¬ıÀ˘º
¤À¬ı˛ √õ∂fl‘¬Ó¬ fl¬±˚« ’:±Ó¬º Ó¬Ô±ø¬Û ˜ÀÚ fl¬¬ı˛± ˝˚˛ Œ˚ ¤¬ı˛± ˘ø¸fl¬± ¢∂øKÔ ¤¬ı— Ê˘¸—¬ı˝ÚÓ¬ÀLa¬ı˛ ’…±ø˜À¬ı±¸±˝◊È¬
Î¬◊»¬Ûiß fl¬À¬ı˛º

13.5.9 Ê˘¸—¬ı˝Ú Ó¬ÀLa¬ı˛ fl¬±˚« (Function of water vascular system) –
(a) ‰¬˘Ú (Locomotion) – ‰¬˘Ú ¬ı± ·˜Ú øflË¡˚˛±˚˛ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Ê˘¸—¬ı˝ÚÓ¬La ˝±˝◊Eø˘fl¬ Œ√õ∂À¸¬ı˛

(Hydraulic Press) Ú…±˚˛ fl¬±Ê fl¬À¬ı˛º Ê˘¸—¬ı˝ÚÓ¬La ¸¬ı¸˜˚˛ Ê˘¬Z±¬ı˛± ¬Û”Ì« Ô±Àfl¬º ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛
Ú±ø˘fl¬± ¬Û ¤˝◊ √õ∂øflË¡˚˛±˚˛ ¸øflË¡˚˛ ’—˙¢∂˝Ì fl¬À¬ı˛º √õ∂øÓ¬øÈ¬ ’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ ≈˝◊ ¸±ø¬ı˛ Ú˘±fl¬±¬ı˛ Ú±ø˘fl¬±
¬ÛÀ¬ı˛ ’¢∂ˆ¬±À· Œ‰¬±¯∏fl¬ Ô±Àfl¬º ¤À¬ı˛ √õ∂¸±¬ı˛Ì é¬˜Ó¬± ‡≈¬ı Œ¬ı˙œ ¤¬ı— √õ∂±ÌœøÈ¬ Œ˚ øÀfl¬ ’¢∂¸¬ı˛ ˝˚˛ Œ¸˝◊øÀfl¬˝◊
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¤¬ı˛± √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º Ú±ø˘fl¬±¬ÛÀ¬ı˛ ¸—Àfl¬±‰¬Ú √õ∂¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ Òœ¬ı˛·øÓ¬ÀÓ¬ ¸˜≈^Ó¬À˘ ·˜ÀÚ
¸é¬˜ ˝˚˛º

˚‡Ú ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ Œfl¬±Ú ø¬ıÀ˙¯∏ øÀfl¬ ’¢∂¸¬ı˛ ˝˚˛ Ó¬‡Ú Œ¸˝◊ ¬Û±Àù´«¬ı˛ ¬ı±˝≈ ¸˜≈^Ó¬˘ ŒÔÀfl¬ Î¬◊ÀM±ø˘Ó¬
› √õ∂¸±ø¬ı˛Ó¬ ˝˚˛º ’…±•Û≈˘±¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ Ú±ø˘fl¬± ¬ÛÀ¬ı˛ √õ∂¸±¬ı˛Ì ‚ÀÈ¬ fl¬±¬ı˛Ì ’…±•Û≈˘± ŒÔÀfl¬ Ó¬»é¬Ì±»
Ê˘ Ú±ø˘fl¬±À¬ı˛ ˜ÀÒ… √õ∂À¬ı˙ fl¬À¬ı˛º Ê˘¸—¬ı˝ÚÓ¬ÀLa¬ı˛ ¬Û±ù´«œ˚˛ Ú±ø˘fl¬±¬ı˛ Î¬◊»¸àÔÀ˘ fl¬¬Û±øÈ¬fl¬± Ô±fl¬±¬ı˛ Ù¬À˘
Ê˘ Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±À˘ √¬Û≈Ú–√õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ú±ø˘fl¬± ¬ÛÀ¬ı˛ ’¢∂ˆ¬±À· ’¬ıøàÔÓ¬ Œ‰¬±¯∏fl¬·≈ø˘
¸˜≈^Ó¬À˘¬ı˛ ¸Àe· øÚÀÊÀ¬ı˛ ’±Í¬± øÀ˚˛ ’±È¬øfl¬À˚˛ ¬ı˛±À‡ ¤¬ı— Œ‰¬±¯∏Àfl¬¬ı˛ Œfl¬Àf ˙”Ì…Ó¬± ¸‘ø©Ü fl¬À¬ı˛º √õ∂¸±¬ı˛ÀÌ¬ı˛
¬Û¬ı˛ Ú±ø˘fl¬±¬ÛÀ¬ı˛ ˝Í¬±» ¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘ Œ˝ ¸•ú≈‡ˆ¬±À· ‡±øÚfl¬È¬± ’¢∂¸¬ı˛ ˝˚˛º ¬Ûø¬ı˛À˙À¯∏ Ú±ø˘fl¬±¬Û·≈ø˘
ø˙øÔ˘ ˝˚˛ ¤¬ı— ¸˜≈^Ó¬˘ ŒÔÀfl¬ øÚÀÊÀ¬ı˛ ˜≈q¡ fl¬À¬ı˛º ¤˝◊ˆ¬±À¬ı flË¡˜ ¸Àefl¬±‰¬Ú › √õ∂¸±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ·˜ÚøflË¡˚˛±
¸—‚øÈ¬Ó¬ ˝˚˛º

(b) ù´¸Ú (Respiration) – Úø˘fl¬±¬Û·≈ø˘¬ı˛ ¸±˝±À˚… ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ù´¸Ú fl¬±˚« ¸•Ûiß fl¬À¬ı˛º
Ú±ø˘fl¬±¬Û·≈ø˘ √õ∂ÀàÔ¬ı˛ ø¬ıø˙©Ü ¤ø¬ÛÀÔø˘˚˛±˜ Œfl¬±¯∏ ¬Z±¬ı˛± ∆Ó¬¬ı˛œ ¤¬ı— ¤¬ı˛± ø¸À˘±ø˜fl¬ Ó¬¬ı˛À˘ ¬Û”Ì« Ô±Àfl¬
¬ıÀ˘ ¸˝ÀÊ˝◊ ’ø'ÀÊÚ ¬ı…±¬ÛÚ √õ∂øflË¡˚˛±˚˛ Ú±ø˘fl¬±¬ÛÀ √õ∂À¬ı˙ ø¸À˘±ø˜fl¬ õ≠≈˝◊ÀÎ¬ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¤¬ı— ø¬ı¬Û¬ı˛œÓ¬
¬ÛXøÓ¬ÀÓ¬ fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ (CO

2
) øÚ·«Ó¬ ˝˚˛º

(c) ¬Û≈ø©Ü (Nutrition) – Ú±ø˘fl¬±¬Û·≈ø˘ ‡±…¬ıd≈¬Àfl¬ ’“±fl¬øÎ¬ˇÀ˚˛ Ò¬ı˛ÀÓ¬ ¬¸±˝±˚… fl¬À¬ı˛º ¸≈Ó¬¬ı˛±— ¤¬ı˛± ¬ı±
Ê˘-¸—¬ı˝√√ÚÓ¬La ¬ÛÀ¬ı˛±é¬ˆ¬±À¬ı ‡±…¬ıd≈¬ ¸—¢∂À˝ ˜≈‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º

(d) Œ¬ı˛‰¬Ú (Excretion) – Ê˘¸—¬ı˝Ú Ó¬ÀLa¬ı˛ Ú±ø˘fl¬±¬Û·≈ø˘ Œ¬ı˛‰¬ÀÚ ˜”‡… ˆ”¬ø˜fl¬± ¢∂˝Ì fl¬À¬ı˛º
’…±À˜±øÚ˚˛±˝◊ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ √õ∂Ò±Ú Ú±˝◊À¬∏C±ÀÊÚ ‚øÈ¬Ó¬ ¬ıÊ«… ¬Û±Ô«º ¤˝◊ ’…±À˜±øÚ˚˛± Ú±ø˘fl¬± ¬ÛÀ¬ı˛ ˜Ò…
ø˚˛± ¬ı…±¬ÛÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı±¬ı˛ ˝À˚˛ ˚±˚˛º ¤Â√±Î¬ˇ±, È¬±˝◊Î¬˜…±Ú ¬ıøÎ¬ ŒÔÀfl¬ Î¬◊»¬Ûiß Êœ¬ı±Ì≈Ò√ı—¸fl¬±¬ı˛œ Ù¬…±À·±¸±˝◊È¬
(phagocytes) Œfl¬±¯∏ ø¬ıøˆ¬iß ¬ıÊ«…¬Û±Ô« ¢∂˝Ì fl¬À¬ı˛ Ú±ø˘fl¬±¬ÛÀ¬ı˛ Œ‰¬±¯∏fl¬ ’=À˘ Ê˜± ˝˚˛ ¤¬ı— Œ‰¬±¯∏Àfl¬¬ı˛
¤ø¬ÛÀÔø˘˚˛ ¬Û«± ŒÙ¬ÀÈ¬ ø·À˚˛ ¬ıÊ«…¬Û±Ô«¸˝ Œfl¬±¯∏·≈ø˘ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º

13.5.10 ¸—¬ı˝ÚÓ¬La (Circulatory System) –

’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ √õ∂fl‘¬Ó¬¬ÛÀé¬ Œfl¬±Ú ¸—¬ı˝ÚÓ¬La Ú±˝◊ øfl¬ôL≈√ Œ˚ Ó¬ÀLa¬ı˛ ˜±Ò…À˜ ¸±¬ı˛±ÀÀ˝ ¬Û≈ø©Ü ¸¬ı˛¬ı¬ı˛±˝ ˝˚˛
Ó¬±Àfl¬˝◊ Ó¬Ô±fl¬øÔÓ¬ ¸—¬ı˝ÚÓ¬La ¬ıÀ˘º ¤À¬ı˛ ŒÀ˝ ≈˝◊√õ∂fl¬±¬ı˛ ¸—¬ı˝ÚÓ¬La Œ‡± ˚±˚˛-(1) Œ¬Ûø¬ı˛ø˝˜±˘ Ó¬La
(Perihaemal System) ¤¬ı— (2) ø˝˜±˘Ó¬La (Haemal System)º

(1) Œ¬Ûø¬ı˛ø˝˜±˘ Ó¬La (Perihaemal System) – ŒàÈ¬±Ú fl¬…±Ú±˘Àfl¬ ’±¬ı‘Ó¬ fl¬À¬ı˛ ’é¬œ˚˛ ¸±˝◊Ú±¸
(Axial sinus), ’LaÀfl¬ ¬Ûø¬ı˛¬ı‘Ó¬ fl¬À¬ı˛ ’…±À¬ı±¬ı˛±˘ ø¬ı˛— ¸±˝◊Ú±¸ (Aboural-ring sinus), ÊÚÚ’e·Àfl¬
’±¬ı‘Ó¬ fl¬À¬ı˛ ŒÊøÚÈ¬…±˘ ¸±˝◊Ú±¸ (genital sinus), ˜≈‡øÂ√^Àfl¬ ’±¬ı‘Ó¬ fl¬À¬ı˛ ›¬ı˛±˘ ø¬ı˛— ¸±˝◊Ú±¸ (Oral ring

sinus), ¬ı±˝≈ÀÓ¬ ’¬ıøàÔÓ¬ √õ∂¬ıøX«Ó¬ Œ¬ı˛øÎ¬˚˛±˘ ¸±˝◊Ú±¸ (Radial sinus), ¬ı±˝≈¬ı˛ √õ∂±ÀôL√ √õ∂±ôL√œ˚˛ ¸±˝◊Ú±¸
(Marginus Sinus) ¤¬ı— ¬Û…±¬Û≈ø˘Àfl¬ ’±¬ı‘Ó¬ fl¬À¬ı˛ Œ¬Ûø¬ı˛¬ıË…±øefl¬˚˛±˘ ̧ ±˝◊Ú±¸ (Peribranchial Sinus) øÚÀ ˛̊
Œ¬Ûø¬ı˛ø˝˜±˘ Ó¬La ·øÍ¬Ó¬º

(2) ø˝˜±˘ Ó¬La (Haemal System) – ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¬ı˛q¡ ¸—¬ı˝ÚÓ¬La ˜≈q¡ ¤¬ı— Œ¬Ûø¬ı˛ø˝˜±˘ Ó¬ÀLa¬ı˛
·˝3À¬ı˛¬ı˛ ˜ÀÒ… ’±¬ıXº ¤øÈ¬ ›¬ı˛…±˘ ø˝˜±˘ ø¬ı˛—, ’…±À¬ı±¬ı˛±˘ ø˝˜±˘ ø¬ı˛—, Œ¬ı˛øÎ¬˚˛±˘ ø˝˜±˘ ¸±˝◊Úƒ±¸, ŒÊøÚÈ¬±˘
ø˝˜±˘ àÈò¬±`¬¸ƒ › ·…±øàÈò¬fl¬ ø˝˜±˘ È¬±Ùƒ¬È¬ øÚÀ˚˛ ·øÍ¬Ó¬º
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13.5.11 ¶ß±˚˛≈Ó¬La (Nervous System) –

’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Ú±ˆ«¬Ó¬La ’øÓ¬ √õ∂±‰¬œÚ ¤¬ı— Ú±ˆ«¬¸”S › Ú±ˆ«¬ Ê±˘fl¬ øÀ˚˛ ·øÍ¬Ó¬º ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛
¶ß±˚˛≈Ó¬LaÀfl¬ ‰¬±ø¬ı˛øÈ¬ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛ ˚Ô±ñ

(a) ›¬ı˛…±˘ ¶ß±˚˛≈Ó¬La (Oral Nervous System) – ¤øÈ¬ ¤fl¬øÈ¬ Ú±ˆ«¬ø¬ı˛—, Œ¬ı˛øÎ¬˚˛±˘ Ú±ˆ«¬ ¤¬ı— ’ÀÒ±b¶∏fl¬
Ú±ˆ«¬ fl¬˜Àõ≠' øÚÀ˚˛ ·øÍ¬Ó¬º Ú±ˆ«¬ ø¬ı˛—øÈ¬ ¬Û=ˆ”¬Ê±fl‘¬øÓ¬ ¤¬ı— ˜≈‡øÂ√^Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ Ô±Àfl¬º Ú±ˆ«¬ ø¬ı˛— ŒÔÀfl¬
√õ∂øÓ¬øÈ¬ ¬ı±˝≈ÀÓ¬ ¤fl¬øÈ¬ fl¬À¬ı˛ Ú±ˆ«¬ ¬ı±˝≈¬ı˛ ∆‚«… ¬ı¬ı˛±¬ı¬ı˛ ø¬ıd¬‘Ó¬ ˝À˚˛ √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬±¬ı˛ Œ·±Î¬ˇ±˚˛ Œ˙¯∏ ˝˚˛º ¸˜¢∂
ŒÀ˝¬ı˛ øÚÀ•ß ’ÀÒ±b¶∏fl¬ Ú±ˆ«¬ Ê±ø˘fl¬±fl¬±À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬º

(b) ˝±˝◊À¬Û±øÚÎ¬◊¬ı˛…±˘ ¶ß±˚˛≈Ó¬La (Hyponeural Nervous System) – ˝±˝◊À¬Û±øÚÎ¬◊¬ı˛…±˘ ¸±˝◊Ú±À¸¬ı˛
¬Û±ù´« √õ∂±‰¬œÀ¬ı˛ ¤˝◊√√ Ú±ˆ«¬Ó¬La ø¬ıÚ…d¬ Ô±Àfl¬º ¤˝◊ Ú±ˆ«¬ ¬ı± ¶ß±˚˛≈ ¬ı±˝≈ÀÓ¬, ’Ú≈√õ∂àÔ Œ¬Û˙œÀÓ¬, ’±•§≈˘…±flË¡±˘
’ø¸øfl¬À˘ ¤¬ı— ø¬ı˛— ¸±˝◊Ú±À¸ ¬Ûø¬ı˛¬ı…±5 ˝˚˛º

(c) ’…±À¬ı±¬ı˛±˘ ¶ß±˚˛≈Ó¬La (Aboral Nervous  System) – ¤˝◊ ¶ß±˚˛≈Ó¬La ¬Û‘á¬ÀÀ˙ ¬Û…±¬ı˛±˝◊È¬±˘
Œ¬Ûø¬ı˛ÀÈ¬±øÚ˚˛±À˜¬ı˛ ¬ı±˝◊À¬ı˛ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤øÈ¬ ¤fl¬øÈ¬ Ú±ˆ«¬ ø¬ı˛— ¤¬ı— √õ∂øÓ¬ ¬ı±˝≈ÀÓ¬ ø¬ıÚ…d¬ ¤fl¬øÈ¬ fl¬À¬ı˛ Ú±ˆ«¬
øÀ˚˛ ·øÍ¬Ó¬º ¤À¬ı˛ ¬Û‘á¬ Œ¬Û˙œÀÓ¬ Ú±ˆ«¬ ¸¬ı˛¬ı¬ı˛±˝ fl¬À¬ı˛º

(d) øˆ¬À¸¬ı˛±˘ ¶ß±˚˛≈Ó¬La (Visceral Nervous System) – ¤˝◊ ¶ß±˚˛≈Ó¬La ¬Û±‰¬Ú Ú±ø˘¬ı˛ ·±À˚˛ ’¬ıøàÔÓ¬
¤¬ı— ¬Û±‰¬Ú Ú±ø˘¬ı˛ Œ¬Ûø˙¬ı˛ fl¬±Ê øÚ˚˛LaÌ fl¬À¬ı˛º

13.5.12 :±ÀÚøf˚˛ (Sense Organs) – √√

’…±¸ÀÈ¬ø¬ı˛̊ ˛±À¸¬ı˛ :±ÀÚøf ˛̊ ‰¬é≈¬ (eyes), √õ∂±ôL√œ ˛̊ fl¬ø ∏̄«fl¬± (Terminal Tentacles), ¤¬ı— øÚÎ¬◊À¬ı˛±À¸Ú¸ø¬ı˛
Œfl¬±¯∏ (Neurosensory cells) øÚÀ˚˛ ·øÍ¬Ó¬º

(a) ‰¬é≈¬ (Eyes) – √õ∂øÓ¬øÈ¬ √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬±¬ı˛ Œ·±Î¬ˇ±˚˛ ›¬ı˛±˘ Ó¬À˘ ‰¬é≈¬ ’¬ıøàÔÓ¬º √õ∂øÓ¬øÈ¬ ‰¬é≈¬ ’ÀÚfl¬·≈ø˘
¬¬ı˛e·œÚ fl¬±À¬Û¬ı˛ Ú…±˚˛ ’À¸ø˘ (ocelli) øÀ˚˛ ·øÍ¬Ó¬ ¤¬ı— √õ∂øÓ¬øÈ¬ ’À¸ø˘ øfl¬Î¬◊øÈ¬fl¬ƒ˘ ¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬º
’ø¸˘±¸ fl¬±À¬Û¬ı˛ √õ∂±‰¬œÀ¬ı˛ Œ˘±ø˝Ó¬ ¬ı˛?fl¬ Œfl¬±¯∏ (Red pigmented cells) ¤¬ı— Œ¬ı˛øÈ¬Ú±˘ Œfl¬±¯∏ (Retinal

cells) ¬ıÓ«¬˜±Úº ¬fl¬±À¬Û¬ı˛ øÚ•ßàÔ ¬ıø˝Q«fl¬ ¸±Ò±¬ı˛ÌÓ¬– ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝À˚˛ Œ˘Ú¸ƒ (Lens) ·Í¬Ú fl¬À¬ı˛º √õ∂øÓ¬øÈ¬
‰¬é≈¬ÀÓ¬ 80-200øÈ¬ ’À¸ø˘ Ô±Àfl¬º

(b) √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬± (Terminal tentacles) – ¤¬ı˛± ¶ÛÀ˙«øf˚˛ ¬ı˛”À¬Û fl¬±Ê fl¬À¬ı˛ ¤¬ı— ·˜Úfl¬±À˘
¬Ûø¬ı˛À¬ı˙ ’Ú≈ˆ”¬øÓ¬ÀÓ¬ ¸øflË¡˚˛ ’—˙¢∂˝Ì fl¬À¬ı˛º

(c) øÚÎ¬◊À¬ı˛±À¸Ú¸ø¬ı˛ Œfl¬±¯∏ (Neurosensory cells) – ’…¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¸˜¢∂ ¬ıø˝b¶∏Àfl¬ ¤˝◊ Œfl¬±¯∏
√¬Ûø¬ı˛¬ı…±5º ¤¬ı˛± Œ‡ÀÓ¬ ˘•§± Ú…±¸¬Û±øÓ¬¬ı˛ Ú…±˚˛º √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬±˚˛, fl¬∞I◊Àfl¬¬ı˛ Œ·±Î¬ˇ±˚˛, Ú±ø˘fl¬±¬ÛÀ ¤¬ı—
Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ÀÓ¬ ¤À¬ı˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ Œ‡± ˚±˚˛º ¤¬ı˛± √õ∂Ò±ÚÓ¬– ¬ı˛±¸±˚˛øÚfl¬ Î¬◊Vœ¬Ûfl¬ (Chemo-

receptor)º

13.5.13 ÊÚÚÓ¬La (Reproductive System) –
’…±¸ÀÈ¬ø¬ı˛˚˛±¸ √õ∂Ò±ÚÓ¬– Œ˚ÃÚ √õ∂øflË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¬À¬ı˛º øfl¬ôL≈√ fl¬‡Ú› fl¬‡Ú› Œ˝‡øG¬Ó¬ ˝À˚˛ ’À˚ÃÚ

¬ÛXøÓ¬ÀÓ¬ñ’¬ÛÓ¬… ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ Î¬◊»¬Ûiß ˝˚˛º ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¤fl¬ø˘e·√õ∂±Ìœ, √õ∂ÊÚÚ Ÿ¬Ó≈¬ÀÓ¬ ¬ıÀÌ«¬ı˛ ¸±˜±Ú…
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∆¬ıø‰¬S… Â√±Î¬ˇ± ¤À¬ı˛ Œ˚ÃÚ ø¬Z¬ı˛”¬ÛÓ¬± (Sexual dimorphism) Œ‡± ˚±˚˛ Ú±º øÎ¬•§±˙˚˛ › ˙≈flË¡±˙˚˛ ’±fl¬±À¬ı˛
¤fl¬˝◊ √õ∂fl¬±¬ı˛º ¤¬ı˛± ˝◊KÈ¬±¬ı˛À¬ıËøfl¬˚˛±˘ Œ¸õI◊±À˜¬ı˛ ¸øißfl¬ÀÈ¬ ’…±À¬ı±¬ı˛±˘ Œ˝ √õ∂±‰¬œÀ¬ı˛¬ı˛ ¸±ÀÔ¬ ¸—˚≈q¡ Ô±Àfl¬º
√õ∂øÓ¬øÈ¬ ÊÚÚ’e· ŒÔÀfl¬ Î¬◊øOÓ¬ ¤fl¬øÈ¬ ¸—øé¬5 Œ¬ı˛±˜˙ ÊÚÚÚ±˘œ ¬ı± Œ·±ÀÚ±Î¬±" (Gonoduct) ÊÚÚøÂ√À^¬ı˛
˜±Ò…À˜ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ Î¬◊iú≈q¡ ˝˚˛º

’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¬ı»¸À¬ı˛ ¤fl¬¬ı±¬ı˛ ˜±S √õ∂ÊÚÚ fl¬±˚« ¸•Ûiß fl¬À¬ı˛º ÊÚÚÀfl¬±¯∏ (Gametes) ¸˜≈À^¬ı˛ ÊÀ˘
øÚ©®±ø˙Ó¬ ˝˚˛ ¤¬ı— Ó¬Ô±˚˛ ¬ıø˝–øÚÀ¯∏fl¬ (external fertilization) ¸—‚øÈ¬Ó¬ ˝˚˛º

Êœ¬ıÚ‰¬flË¡ (Life Cycle) –

øÚø¯∏q¡ øÎ¬•§øÈ¬ Œ·±˘±fl¬±¬ı˛ ¤¬ı— ¸±˜±Ú… fl≈¬¸≈˜ ˚≈q¡º ¤˝◊ øÎ¬•§ ¬ı± Ê±˝◊À·±È¬øÈ¬ ˝À˘±¬ıv±¸øÈ¬fl¬ ø¬ı±¬ı˛Ì
(Holoblastic Cleavage) ¬ÛXøÓ¬ÀÓ¬ ø¬ı±ø¬ı˛Ó¬ ̋ À˚˛ 32øÈ¬ ¬ıv±¸ÀÈ¬±ø˜˚˛±¬ı˛ ̊ ≈q¡ Œ˜±¬ı˛≈˘±˚˛ (Morula) ¬Ûø¬ı˛ÌÓ¬
˝˚˛º ¤˝◊ ’¬ıàÔ±˚˛ ¬ıv±¸ÀÈ¬±ø˜˚˛±¬ı˛·≈ø˘ ¤fl¬øÈ¬ Œfl¬fœ˚˛ ·˝3¬ı˛Àfl¬ (Blastocoel) ’±¬ı‘Ó¬ fl¬À¬ı˛ Ô±Àfl¬º ø¬ıˆ¬±ÊÚ
√õ∂øflË¡˚˛± ’¬ı…±˝Ó¬ Ô±Àfl¬ ¤¬ı— flË¡À˜ Œ˜±¬ı˛≈˘± ¬ıv…±àÈ¬≈˘±˚˛ (Blastula) ¬Ûø¬ı˛ÌÓ¬ ̋ ˚˛º ¬ıv±àÈ¬≈˘±¬ı˛ ¬ıø˝–Ó¬˘ ̧ =˘Úé¬˜
Œ¬ı˛±˜¬Z±¬ı˛± ’±¬ı‘Ó¬ Ô±Àfl¬ ¤¬ı— ¤¬ı˛ ’ˆ¬…ôL√¬ı˛œÚ ·˝3¬ı˛øÈ¬ flË¡À˜ ¬ıøÒ«Ó¬ ˝˚˛º

¤fl¬d¬¬ı˛ Œfl¬±¯∏˚≈q¡ ¬ıv±¸È≈¬˘± ·…±¸¬∏C≈˘±˚˛ (Gastrula) ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤fl¬¸˜˚˛ ¬ıv±¸È≈¬˘±¬ı˛ ¤fl¬ ¬Û±ù´« øˆ¬Ó¬À¬ı˛
√õ∂À¬ı˙ fl¬À¬ı˛ (Invagiation) ¤¬ı— ¤¬ı˛ ˜ÀÒ…¬ı˛ ·≈˝±Àfl¬ ’±¬ı˛Àfl¬ÚƒÀÈ¬¬ı˛Ú (Archenteron) ¬ıÀ˘º ¤øÈ¬ ¤fl¬øÈ¬
øÂ√^¬ÛÀÔ ¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º ¤˝◊ øÂ√^øÈ¬Àfl¬ ¬ıv±¸ÀÈ¬±À¬Û±¬ı˛ (Blastopore) ¬ıÀ˘º flË¡À˜ ·…±¸¬∏C≈˘±¬ı˛ Œ˝ √õ∂˘ø•§Ó¬
˝˚˛ ¤¬ı— ·…±àÈò¬≈˘± ¤fl¬øÈ¬ ¸=¬ı˛Ì˙œ˘ ˜≈q¡ ˘±ˆ«¬±˚˛ (Larva) ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

˘±ˆ¬«±˙± (Larval stage) – ¬ı±˝◊ø¬ÛÀÚø¬ı˛˚˛± › ¬ıË…±øfl¬›À˘ø¬ı˛˚˛± (Bipinnaria and Brachiolaria)

˘±ˆ«¬± ˙±¬ı˛ ˜±Ò…À˜ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¬ı˛≈¬Û±ôL√¬ı˛ ‚ÀÈ¬º

¬ı±˝◊ø¬ÛÀÚø¬ı˛˚˛± ˘±ˆ«¬± (Bipinnaria larva) – √õ∂±˚˛ ¤fl¬ ¸5±À˝¬ı˛ ˜ÀÒ…Ê±˝◊À·±È¬ ŒÔÀfl¬ ¬ı±˝◊ø¬ÛÀÚø¬ı˛˚˛±
˘±ˆ«¬± ·øÍ¬Ó¬ ˝˚˛º ¤¬ı˛± ø¬Z-¬Û±ù´«ˆ¬±À¬ı √õ∂øÓ¬¸˜ ¤¬ı— ¤fl¬øÈ¬ √õ∂›¬ı˛±˘ › ¤fl¬øÈ¬ Œ¬Û±àÈ¬›¬ı˛±˘ ø¸ø˘˚˛± ˚≈q¡ ¬ı…±G¬
Ô±Àfl¬º ’¢∂ˆ¬±À· ø√õ∂›¬ı˛±˘ ‡G¬fl¬ Ô±Àfl¬ ¤¬ı— ¤ÀÓ¬ ø¸ø˘˚˛±˚≈q¡ ø√õ∂›¬ı˛±˘ ˘≈¬Û Ô±Àfl¬º Œ˝±ˆ¬…ôL√À¬ı˛ ø¸À˘±˜
› ¬Û±‰¬Ú Ú±ø˘ Œ‡± ˚±˚˛º ¤¬ı˛± ‡±… ø˝¸±À¬ı Î¬±˚˛±È¬˜ (Diatom) ¢∂˝Ì fl¬À¬ı˛ ¤¬ı— øfl¬Â√≈øÚ ¬Û¬ı˛ ¬ıË…±øfl¬›À˘ø¬ı˛˚˛±
˘±ˆ«¬±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º

¬ıË…±øfl¬›À˘ø¬ı˛˚˛± ˘±ˆ«¬± (Brachioiaria larva) – ¬ı±˝◊ø¬ÛÀÚø¬ı˛˚˛±¬ı˛ Œ˝-¬Û±ù´«àÔ ‡G¬fl¬·≈ø˘ √õ∂¬ıøÒ«Ó¬ ˝À˚˛
ø¸ø˘˚˛±˚≈q¡ ¬ı±˝≈ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ¤˝◊ ¬ı±˝≈¬ı˛ Œ·±Î¬ˇ±˚˛ ’…±Î¬À˝ø¸ˆ¬ Œfl¬±¯∏ Ô±Àfl¬ ˚±¬ı˛ ¸±˝±À˚… ¤˝◊ ˘±ˆ¬«± Œfl¬±Ú
¸±¬ıàÈò¬±È¬±À˜¬ı˛ ¸ø˝Ó¬ ¸—˘¢ü ˝˚˛º

¬ı˛”¬Û±ôL√¬ı˛ (Metamorphosis) – ¬ı…±øfl¬›À˘ø¬ı˛˚˛± ˘±ˆ«¬± Œfl¬±Ú øfl¬Â√≈¬ı˛ ¸±ÀÔ ¸—˘¢ü ˝›˚˛±¬ı˛ 6-7 ¸√5±À˝¬ı˛
˜ÀÒ… ø¬Z-¬Û±ù´« √õ∂øÓ¬¸˜ ˘±ˆ¬«± ’¬ı˛œ˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º ˘±ˆ«¬±¬ı˛ ˜≈‡øÂ√^ ø¬ı˘≈5
˝˚˛ ¤¬ı— ÚÓ≈¬Ú ˜≈‡øÂ√^ Î¬◊»¬Ûiß ˝˚˛º ŒÀ˝¬ı˛ ¬Û‘á¬Ó¬À˘ àÔ±˚˛œ ¬Û±˚˛≈øÂ√À^¬ı˛ Î¬◊»¬ÛøM ˝˚˛º ÊøÈ¬˘ ¬ÛXøÓ¬¬ı˛
˜±Ò…À˜ ¬Û“±‰¬øÈ¬ é≈¬^ ¬ı±˝≈ ·øÍ¬Ó¬ ˝˚˛ ¤¬ı— flË¡À˜ ¤fl¬øÈ¬ é≈¬^ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛º [ø‰¬S – 13.6 ¤¬ı—
13.7)



423

’Ú≈̇ œ˘Úœñ2

øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¤fl¬øÈ¬ ¬ı±Àfl¬… Î¬◊M¬ı˛ øÚ –
(i) Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ øfl¬∑

(ii) ŒàÈ¬±Ú fl¬…±Ú±˘ Œ‡ÀÓ¬ øfl¬¬ı˛fl¬˜∑
(iii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’ôL√–fl¬efl¬±˘ øfl¬ øÀ˚˛ ∆Ó¬˚˛±¬ı˛œ∑
(iv) ¤À¬ı˛ ¬Û·≈ø˘ fl¬˚˛ ˆ¬±À· ø¬ıˆ¬q¡∑ Ú±˜ ø˘‡≈Úº
(v) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ fl¬˚˛øÈ¬ ¬Û±˝◊À˘±ø¬ı˛fl¬ ø¸fl¬± ¬ı± Œ˝¬Û±øÈ¬fl¬ ø¸fl¬± ’±ÀÂ√∑
(vi) Ú±ø˘fl¬±¬ÛÀ¬ı˛ fl¡˚˛øÈ¬ ’—˙ ¤¬ı— øfl¬ øfl¬∑

(vii) Ú±ø˘fl¬±¬ÛÀ¬ı˛ √õ∂Ò±Ú fl¬±˚« øfl¬ øfl¬∑
(viii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ›¬ı˛…±˘ ¶ß±˚˛≈Ó¬La Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(ix) ¤À¬ı˛ :±ÀÚøf˚˛·≈ø˘¬ı˛ Ú±˜ ø˘‡≈Úº
(x) ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ øfl¬ˆ¬±À¬ı ¬ı—˙¬ı‘øX fl¬À¬ı˛∑
(xi) ¤À¬ı˛ øflv¬Àˆ¬Ê øfl¬ √õ∂fl¬±À¬ı˛¬ı˛∑

(xii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ˘±ˆ«¬±À¬ı˛ øfl¬ ¬ıÀ˘∑

13.6 ¤fl¬±˝◊Ú±¸ [ø¸-’±¬ı˛ø‰¬Ú]

ø¸-’±¬ı˛ø‰¬Ú ¬ı± ¸˜≈^-¸Ê±¬ı˛≈ ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ı± fl¬∞I◊fl¬Qfl¬ ¬Û¬ı«ˆ≈¬q¡ ¸±˜≈ø^fl¬ √õ∂±Ìœº ¤¬ı˛± Œ‡ÀÓ¬
Œ·±˘±fl¬±¬ı˛, ˝‘˚˛±fl¬±¬ı˛ ¬ı± Œfl¬Àfl¬¬ı˛ ˜ÀÓ¬± ¤¬ı— ¤À¬ı˛ ŒÀ˝¬ı˛ ‰¬±ø¬ı˛¬Û±À˙ ’¸—‡… ˘•§±, ‰¬˘˜±Ú ¸Ê±¬ı˛≈¬ı˛ fl“¬±È¬±¬ı˛
˜ÀÓ¬± fl“¬±È¬± Ô±Àfl¬º ¤À¬ı˛ ŒÀ˝¬ı˛ ¬ıÌ« fl¬±À˘±, Ò”¸¬ı˛, ¸¬ı≈Ê, ˘±˘, ¸±± ¬ı± Œ·±˘±¬Ûœ ˝◊Ó¬…±ø ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛
˝˚˛º ŒÀ˝¬ı˛ ¬ı…±¸ 6-12 Œ¸ø˜ øfl¬ôL≈√ øfl¬Â√≈ øfl¬Â√≈ ˆ¬±¬ı˛Ó¬œ˚˛ ¬ı± √õ∂˙±ôL√ ˜˝±¸±·ø¬ı˛˚˛ √õ∂Ê±øÓ¬¬ı˛ ¬ı…±¸ 36 Œ¸ø˜ ¬Û˚«ôL√
˝ÀÓ¬ ¬Û±À¬ı˛º ¤¬Û˚«ôL√ √õ∂±˚˛ 950øÈ¬ √õ∂Ê±øÓ¬¬ı˛ ¤fl¬±˝◊Ú±¸ ¬ıøÌ«Ó¬ ˝˝◊˚˛±ÀÂ√º

13.6.1 ¬ıø˝¬ı˛±fl‘¬øÓ¬ (External features) –

¤fl¬±˝◊Ú±¸ ¬ı± ø¸-’±¬ı˛ø‰¬Ú Œ‡ÀÓ¬ Œ˜±È¬±˜≈øÈ¬ Œ·±˘±fl¬±¬ı˛º ¤À¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ‰¬±ø¬ı˛¬Û±Àù´« ’¸—‡… ˘•§±fl‘¬øÓ¬
fl“¬±È¬± ’±ÀÂ√º ¤¬ı˛± ’¬ı˛œ˚˛ ˆ¬±À¬ı √õ∂øÓ¬¸˜ ˝À˘› Œfl¬±Ú Œfl¬±Ú √õ∂Ê±øÓ¬ ’±¬ı±¬ı˛ ø¬Z¬Û±ù´«ˆ¬±À¬ı √õ∂øÓ¬¸˜º ŒÀ˝¬ı˛
’±fl‘¬øÓ¬ ’Ú≈˚±˚˛œ ¤À¬ı˛ øÚ˚˛Ó¬fl¬±¬ı˛ (Regular) ¤¬ı— ’øÚ˚˛Ó¬±fl¬±¬ı˛ (Irregular) ¤˝◊ ≈˝◊ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˝˚˛º
¤À¬ı˛ Œ˝ ≈˝◊øÈ¬ ¬Û‘á¬ ¸˜øi§Ó¬, Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬øÈ¬Àfl¬ ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬ (aboral surface) ¤¬ı— øÚ•ß¬Û‘á¬øÈ¬Àfl¬
›¬ı˛…±˘ ¬Û‘á¬ (oral surface) ¬ıÀ˘º ›¬ı˛±˘¬Û‘á¬ÀÀ˙ ˜≈‡øÂ√^øÈ¬ ’¬ıøàÔÓ¬ ¤Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ Œ¬Ûø¬ı˛ÀàÈ¬±˜±˘
¬Û«±øÈ¬ ’¬ıøàÔÓ¬º ¤Àfl¬ ø‚À¬ı˛ ’ø¬ı˛˚˛ˆ¬±À¬ı ø¬ıøˆ¬iß Î¬◊¬Û±e· ’¬ıøàÔÓ¬º ¤À¬ı˛ ¬Û“±‰¬ÀÊ±Î¬ˇ± Œ˜±È¬±, ŒÂ√±È¬ ˜≈‡¬
Î¬◊¬Û±e·, ¬ı±!¬±˘ Œ¬Û±øÎ¬˚˛± (Buccal podia) ¤¬ı— ¬Û“±‰¬ ŒÊ±Î¬ˇ± Ù≈¬˘fl¬± Œ‡± ˚±˚˛º ¬ı±!¬±˘ Œ¬Û±øÎ¬˚˛± ¤¬ı—
Ù≈¬˘fl¬± Â√±Î¬ˇ±› Œ¬Ûø¬ı˛ÀàÈ¬±ø˜˚˛±˜Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ é≈¬^ é≈¬^ fl¬∞I◊fl¬ ¤¬ı— Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ’¬ıøàÔÓ¬º

’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ¬Û±˚˛≈øÂ√^ ’¬ıøàÔÓ¬ ¤Àfl¬ Œ¬Ûø¬ı˛√õ∂" (Periproct) ¬ı˘± ˝˚˛º Œ¬Ûø¬ı˛√õ∂" ¤fl¬√õ∂fl¬±¬ı˛
Œ·±˘±fl¬±¬ı˛ ¬Û«± ˚±¬ı˛ ˜Ò…àÔÀ˘ ¤Ú±¸ (Anus) ¬ı± ¬Û±˚˛≈øÂ√^øÈ¬ ’¬ıøàÔÓ¬º Œ·±˘±fl¬±¬ı˛ ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ˙øÈ¬
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’¬ı˛œ˚˛ ’—À˙ ø¬ıˆ¬q¡ ˚±¬ı˛± ›¬ı˛±˘ ¤¬ı— ’…±À¬ı±¬ı˛±˘ Î¬◊ˆ¬˚˛ Ó¬À˘ ø˜ø˘Ó¬ ˝˚˛º ¤À¬ı˛ ¬Û“±‰¬øÈ¬ ’—À˙ Ú±ø˘fl¬±
¬Û ’±ÀÂ√ ¤¬ı— ¤˝◊ ’—˙Àfl¬ ’…±•§≈˘…±flË¡±˘ ‡“±Ê ¬ıÀ˘º ≈˝◊øÈ¬ ’…±•§≈˘±flË¡±˘ ’—À˙¬ı˛ ˜Ò…¬ıM«œàÔ±ÚÀfl¬ ˝◊KÈ¬±¬ı˛-
’…±•§≈˘±flË¡±˘ ¤ø¬ı˛˚˛± ¬ıÀ˘º

13.6.2 ¬fl¬efl¬±˘Ó¬La (Skeletal System) –

ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ fl¬efl¬±˘Ó¬La ¸±ø¬ı˛ ¸±ø¬ı˛ ’…±•§≈˘…±flË¡±˘ Œõ≠È¬ øÀ˚˛ ·øÍ¬Ó¬º √õ∂øÓ¬øÈ¬ ’…±•§≈˘…±flË¡±˘ ¤ø¬ı˛˚˛±
’±¬ı±¬ı˛ ≈˝◊ ¸±ø¬ı˛ ’…±˜¬ı≈˘±flË¡±˘ Œõ≠È¬ ¬Z±¬ı˛± ø¬ıˆ¬q¡º ¤ˆ¬±À¬ı Œ˜±È¬ 20 ¸±ø¬ı˛ Œõ≠È¬ñ(10) ¸±ø¬ı˛ ’…±•§≈˘…±flË¡±˘
¤¬ı— 10 ¸±ø¬ı˛ ˝◊KÈ¬±¬ı˛’…±•§≈˘±flË¡±˘] Œ‡± ˚±˚˛º √õ∂øÓ¬øÈ¬ ’…±•§”˘…±flË¡±˘ Œõ≠È¬ øÂ√^¬ÛÀÔ Ú±ø˘fl¬± ¬Z±¬ı˛± ’±ˆ¬…ôL√ø¬ı˛Ú
’…±•Û≈˘± ¤¬ı— ¬ı±ø˝…fl¬ Ú±ø˘fl¬±¬ÛÀfl¬ ˜≈q¡ fl¬À¬ı˛º

Œ¬Ûø¬ı˛√õ∂flƒ¬Èƒ¬Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ ’ÀÚfl¬·≈ø˘ Œõ≠È¬ ’±ÀÂ√º ˚±À¬ı˛ ˜ÀÒ… ¬Û“±‰¬øÈ¬ ¬ıÎ¬ˇ Œõ≠È¬Àfl¬ ŒÊøÚÈ¬±˘ Œõ≠È¬
(Genital plate) ¬ıÀ˘º ¤À¬ı˛ ¤fl¬øÈ¬ ’±¬ı±¬ı˛ øÂ√^˚≈q¡ ˚±˝±Àfl¬ Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ (Medreporite) ¬ıÀ˘º ’¬Û¬ı˛
¬Û“±‰¬øÈ¬ ŒÂ√±È¬ Œõ≠È¬Àfl¬ ’fl≈¬˘±¬ı˛ Œõ≠È¬ (ocular plate) ¬ıÀ˘º √õ∂øÓ¬øÈ¬ ŒÊøÚÈ¬±˘ Œõ≠ÀÈ¬ ¤fl¬øÈ¬ fl¬À¬ı˛ Œ·±ÀÚ±À¬Û±¬ı˛
(Gonopore) ’±ÀÂ√º [ø‰¬S– 13.6.2 › 13.6.3)

ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ‰¬˘ôL√ fl“¬±È¬±·≈ø˘ ¤À¬ı˛ ŒÀ˝¬ı˛ ’…±•§≈˘±flË¡±˘ ¤¬ı— ’ôL√¬ı˛ ’…±•§≈˘…±flË¡±˘ ’—À˙ ¸≈ø¬ıÚ…d¬
Ô±Àfl¬º ¤À¬ı˛ ŒÀ˝¬ı˛ øÚ¬ı˛é¬œ˚˛ Ó¬À˘ ¸¬ı«±À¬Ûé¬± ˘•§± fl“¬±È¬± ¤¬ı— Œ˜¬ı˛≈√õ∂ÀÀ˙ ¸¬ı«±À¬Ûé¬± ŒÂ√±È¬ fl“¬±È¬± Œ‡±
˚±˚˛º Œ¬ıø˙¬ı˛ ˆ¬±· ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¤˝◊ ≈˝◊ Ò¬ı˛ÀÚ¬ı˛ ’Ô«±» ˘•§± (Primary) ¤¬ı— ŒÂ√±È¬ (secondary) fl“¬±È¬±
Œ‡± ˚±˚˛º

fl“¬±È¬± ¬ı…Ó¬œÓ¬ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ¤¬ı— Œ¬Ûø¬ı˛ÀàÈ¬±À˜ ’¸—‡… Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ (Pedicellariae)

Ô±Àfl¬º √õ∂øÓ¬øÈ¬ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ¤fl¬øÈ¬ ˘•§± Œ¬ı“±È¬± ¬ı± àÈ¬fl¬ ¤¬ı— Ó¬±Àfl¬ ø‚À¬ı˛ Œ‰¬±˚˛±˘ (jaw) øÚÀ˚˛ ·øÍ¬Ó¬º Œ¬ı“±È¬±¬ı˛
Œˆ¬Ó¬À¬ı˛ ˙q¡ G¬ ¤¬ı— Œ¬Û˙œ Ô±Àfl¬º ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¤fl¬øÈ¬ √√õ∂Ê±øÓ¬ÀÓ¬ ø¬ıøˆ¬iß √õ∂fl¬±À¬ı˛¬ı˛ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ Œ‡±
˚±˚˛º Œfl¬±Ô±› ’±¬ı±¬ı˛ ¤¬ı˛± ø¬ı¯∏±q¡ ¢∂øôL√ ˚≈q¡ ˝˚˛º ¤¬ı˛± ’±R¬ı˛é¬±ÀÔ« ¬ı…¬ı˝‘Ó¬ ˝˚˛ ’Ô¬ı± ˙¬ı˛œ¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ fl¬¬ı˛ÀÓ¬
¬ı…¬ı˝‘Ó¬ ˝˚˛º ’±¬ı±¬ı˛ fl¬‡Ú› fl¬‡Ú› fl¬±˜Î¬ˇ±ÀÓ¬ ¤¬ı— ˜˚˛˘±Àfl¬ È≈¬fl¬À¬ı˛± È≈¬fl¬À¬ı˛± fl¬¬ı˛ÀÓ¬› ¸±˝±˚… fl¬À¬ı˛º
Œ¬ÛøÎ¬ø¸À˘ø¬ı˛·≈ø˘ ¬ı˛±¸±˚˛øÚfl¬ ¸—À¬ıÀÚ ¸±Î¬ˇ± Œ˚˛º

13.6.3 ¬Œ˝√õ∂±‰¬œ¬ı˛ (Body Wall) – ¤fl¬±˝◊ÚÀ˚˛Î¬À¬ı˛ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ·Í¬Ú ’…±¸ÀÈ¬¬ı˛À˚˛Î¬ ¬ı±
¸˜≈^Ó¬±¬ı˛±À¬ı˛ ˜Ó¬º ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ fl“¬±È¬±˚≈q¡ ¬ıø˝–Qfl¬ ¬ı± ¤ø¬ÛÎ¬±ø˜«¸ ¬’±ÀÂ√º ¤¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ ¤fl¬øÈ¬ ¶ß±˚˛≈Ó¬˘
¤¬ı— Ó¬±¬ı˛ øÍ¬fl¬ ÚœÀ‰¬ Î¬±ø˜«¸ ’¬ıøàÔÓ¬º Î¬±ø˜«À¸ ’¸—‡… ‰¬…±õI◊± ‡“±Ê˚≈q¡ Œ¶®ø˘È¬±˘ Œõ≠È¬ (Skeletal Plate)

’±ÀÂ√º ¤À¬ı˛ Œfl¬±Ú Œ¬Û˙œ˚≈q¡ Ó¬˘ Ô±Àfl¬ Ú± fl¬±¬ı˛Ì ’ø¸flƒ¬˘¸ƒ·≈ø˘ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¬À¬ı˛ Ú±º Œ‡±˘Àfl¬¬ı˛ Œˆ¬Ó¬¬ı˛ øfl¬È¬±
Œ¬ı˛±˜˙ d¬y√√±fl¬±¬ı˛ ¤ø¬ÛÀÔø˘˚˛ ¬Û«±˚≈q¡ Œ¬Ûø¬ı˛ÀÈ¬±øÚ˚˛±˜ ¬Z±¬ı˛± Ï¬±fl¬± Ô±Àfl¬º

13.6.4 ‰¬˘Ú (Locomotion) – ø¸-’±¬ı˛ø‰¬Ú Ó¬±À¬ı˛ ˙q¡ fl“¬±È¬± ¤¬ı— Ú±ø˘fl¬±À¬ı˛ ¸±˝±À˚… ˙q¡ ¤¬ı—
Ú¬ı˛˜ Î¬◊ˆ¬˚˛ √õ∂fl¬±¬ı˛ ¸˜≈^ Ó¬˘ÀÀ˙ ‰¬˘ÀÚ ’ˆ¬…ôL√º ¤À¬ı˛ Ú±ø˘fl¬±¬Û·≈ø˘ ¸˜≈^Ó¬±¬ı˛±À¬ı˛ ˜Ó¬˝◊ fl¬±Ê fl¬À¬ı˛ ¤¬ı—
fl“¬±È¬±·≈ø˘ ¸˜≈^¬Û‘á¬ ŒÔÀfl¬ ›¬ı˛±˘ ¬Û‘á¬Àfl¬ ŒÍ¬À˘ Ó≈¬˘ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛º ¤¬ı˛± ’…±•§≈˘…±flË¡±˘ Ó¬ÀLa¬ı˛ ¸±˝±À˚…
Œ˚Àfl¬±ÀÚ± øÀfl¬ ‰¬˘ÀÓ¬ ¸é¬˜º ¤À¬ı˛ ‰¬˘Ú ¬ÛXøÓ¬, ‡±…¢∂˝ÀÌ¬ı˛ ¸±ÀÔ ¸¬ı˛±¸ø¬ı˛ ÊøÎ¬ˇÓ¬º ¤À¬ı˛ Œfl¬±Ú Œfl¬±Ú±
√õ∂Ê±øÓ¬ (Sand dollars) ’±¬ı±¬ı˛ Ú±ø˘fl¬±¬Û ¤¬ı— fl“¬±È¬±¬ı˛ ¸±˝±À˚… ¸˜≈^¬Û‘á¬Ó¬À˘¬ı˛ ¬ı±ø˘¬ı˛ ˜ÀÒ… ·Ó«¬ ‡≈“ÀÎ¬ˇ
¬ı±¸ fl¬À¬ı˛º
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13.6.5 ¬Ê˘¸—¬ı˝ÚÓ¬La (Water-vascular System) – ø¸-’±¬ı˛ø‰¬Ú ’Ô«±» ˝◊fl¬±˝◊Ú±¸À¬ı˛
Ê˘¸—¬ı˝ÚÓ¬La ¸˜≈^Ó¬±¬ı˛± ¬ı± ø¸-àÈ¬±¬ı˛À¬ı˛ ˜Ó¬º Œ¬Ûø¬ı˛√õ∂"fl¬Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ Œ˚ ŒÊøÚÈ¬±˘ Œõ≠È¬ ’±ÀÂ√ Ó¬±À¬ı˛
˜ÀÒ… ¤fl¬øÈ¬ ’¸—‡… øÂ√^ › Ú±ø˘fl¬± ˚≈q¡ ¤¬ı— Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ (Madreporite) ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º ¤øÈ¬
ŒÔÀfl¬ ŒàÈ¬±Ú fl¬…±Ú±˘ øÚ·«Ó¬ ˝À˚˛ ›¬ı˛±˘ ¬Û‘Àá¬¬ı˛ ø¬ı˛— fl¬…±Ú±À˘¬ı˛ ¸±ÀÔ ˚≈q¡ ˝˚˛º ø¬ı˛— fl¬…±Ú±˘øÈ¬ ¸±Ò±¬ı˛Ì
’±¬ı˛ø‰¬ÀÚ ˜≈‡øÂ√À^¬ı˛ ¬‰¬¬ı«Ú ˚ÀLa¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’¬ıøàÔÓ¬º ø¬ı˛— fl¬…±Ú±˘ ŒÔÀfl¬ Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘ øÚ·«Ó¬ ˝À˚˛ ÚœÀ‰¬¬ı˛
øÀfl¬ Œ‡±˘Àfl¬¬ı˛ ’…±•§≈˘…±flË¡±˘ ’—À˙ ø¬ıd¬±ø¬ı˛Ó¬ ˝˚˛º √õ∂øÓ¬øÈ¬ Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘ ¤fl¬øÈ¬ ŒÂ√±È¬ Ù“¬±¬Û± √õ∂±øôL√˚˛
fl¬ø¯∏«fl¬±ÀÓ¬ Œ˙¯∏ ˝˚˛º Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘ ŒÔÀfl¬ ˘…±È¬±¬ı˛±˘ fl¬…±Ú±˘ ¬ı±¬ı˛ ˝˚˛ ¤¬ı— ’¬ıÀ˙À¯∏ ¤¬ı˛± ’…±˜¬Û≈~±
› Ú±ø˘fl¬±À¬ı˛ ¸±ÀÔ ˚≈q¡ ˝˚˛º √õ∂øÓ¬øÈ¬ ’…±•Û≈~± ŒÔÀfl¬ ≈øÈ¬ Ú±ø˘fl¬± Œ¬ı¬ı˛ ˝À˚˛ ’…±•§≈˘…±flË¡±˘ Œõ≠ÀÈ¬ √õ∂À¬ı˙
fl¬À¬ı˛ ¤fl¬øÈ¬ Ú±ø˘fl¬±¬ÛÀ¬ı˛ ·ÀÓ«¬¬ı˛ ¬¸±ÀÔ ˚≈q¡ ˝˚˛º Ú±ø˘fl¬±¬Û·≈ø˘ Ù“¬±¬Û± ¤¬ı— ø¬ıÀ˙¯∏ ˆ¬±À¬ı Î¬◊ißÓ¬º ¤À¬ı˛
Œ›˚˛±À˘ ¸—Àfl¬±‰¬Ú Œ¬Û˙œ ¤¬ı— ’ø¸flƒ¬˘¸ƒ ’±ÀÂ√º

13.6.6 ¬¬¬Û≈ø©Ü (Nutrition) – ø¸-’±¬ı˛ø‰¬Ú Œfl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ˚ÀLa¬ı˛ ¸±˝±À˚… ‡±…¢∂˝Ì fl¬À¬ı˛, ˚±Àfl¬
’…±ø¬ı˛àÈ¬È¬À˘¬ı˛ ˘FÚ (Aristotle’s Lantern) ¬ıÀ˘º ¤˝◊ ˚LaøÈ¬ ¬Û“±‰¬øÈ¬ ¬ıÎ¬ˇ fl¬…±˘Àfl¬ø¬ı˛˚˛±¸ Œõ≠È¬ øÚÀ˚˛ ·øÍ¬Ó¬
˚±À¬ı˛ ø¬Û¬ı˛±ø˜Î¬ (Pyramids) ¬ıÀ˘º √õ∂øÓ¬øÈ¬ ø¬Û¬ı˛±ø˜Î¬ ¬ı˙«±¬ı˛ Ù¬˘Àfl¬¬ı˛ ˜Ó¬ ¤¬ı— ˜≈‡øÂ√À^¬ı˛ øÀfl¬ ’¬ı˛œ˚˛ˆ¬±À¬ı
ø¬ıÚ…d¬º ¤¬ı˛± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ Œ¬Û˙œ¬ı˛ ¬Z±¬ı˛± ˚≈q¡º √õ∂øÓ¬øÈ¬ ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ∆‚« ¬ı¬ı˛±¬ı¬ı˛ ¤fl¬øÈ¬ ˘•§± fl¬…±˘Àfl¬ø¬ı˛˚˛±¸
¬ı…±`¬ ’±ÀÂ√º ¤øÈ¬ øfl¬Â≈È¬± ø¬Û¬ı˛±ø˜ÀÎ¬¬ı˛ ŒÔÀfl¬ ¬ı±¬ı˛ ˝À˚˛ ˙q¡  ¸”‰¬±À˘± “±Ó¬ ∆Ó¬¬ı˛œ fl¬À¬ı˛º ¤˝◊ “±Ó¬ ¤¬ı— ø¬Û¬ı˛±ø˜Î¬
¬ı…Ó¬œÓ¬ ’…±ø¬ı˛àÈ¬È¬˘ ˘FÀÚ ’ÀÚfl¬ ŒÂ√±È¬ ŒÂ√±È¬ ¬ı˛ÀÎ¬¬ı˛ ˜Ó¬ ’—˙ ’±ÀÂ√º ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œ¬Û˙œ¬ı˛ ¸—Àfl¬±‰¬Ú
√õ∂¸±À¬ı˛¬ı˛ Ù¬À˘ ¤˝◊ ˘FÚøÈ¬ ˜≈‡øÂ√À^¬ı˛ øˆ¬Ó¬À¬ı˛ › ¬ı±˝◊À¬ı˛ ’±¸± ˚±›˚˛± fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ’±¬ı˛› øfl¬Â√≈ Œ¬Û˙œ
“±Ó¬·≈ø˘ Œ‡±˘± ¬ıKÒ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

Œ¬ı˙œ¬ı˛ˆ¬±· ø¸-’±¬ı˛ø‰¬Ú Ó¬±À¬ı˛ “±ÀÓ¬¬ı˛ ¸±˝±À˚… ¸˜≈^¬Û‘á¬ ŒÔÀfl¬ ‡±…^¬ı… fl¬±˜ÀÎ¬ˇ Ó≈¬À˘ ŒÚ˚˛º ¤À¬ı˛
‡±…¬ıd≈¬¬ı˛ ˜ÀÒ… ’…±˘ø· ¬ı± ∆˙¬ı±˘ ¤¬ı— ¤Â√±Î¬ˇ±› ¬ı˝≈ ·±Â√ › √õ∂±Ìœ¬ı˛ ’—˙ ø¬ıÀ˙¯∏ Œ‡± ˚±˚˛º ø¬ıøˆ¬iß √õ∂Ê±øÓ¬¬ı˛
ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ‡±…¬ıd≈¬ ’±¬ı±¬ı˛ ø¬ıøˆ¬iß ¬√õ∂fl¬±À¬ı˛¬ı˛ ˝˚˛º

’…±ø¬ı˛àÈ¬È¬˘ ˘FÀÚ¬ı˛ Œˆ¬Ó¬À¬ı˛ ˜≈‡ø¬ı¬ı¬ı˛ ¤¬ı— ·˘ø¬ı˘ ’¬ıøàÔÓ¬º ·˘ø¬ı˘ ŒÔÀfl¬ √¢∂±¸Ú±˘œ ¬ı±¬ı˛ ˝À˚˛ ÚœÀ‰¬¬ı˛
øÀfl¬ Ú˘±fl‘¬øÓ¬ ¬Û±fl¬àÔ˘œ ·Í¬Ú fl¬À¬ı˛º ·˘ø¬ı˘ › ¬Û±fl¬àÔ˘œ¬ı˛ ¸—À˚±·àÔÀ˘ ¤fl¬øÈ¬ ¬ıX Ôø˘ ¬ı± ø¸fl¬±˜
(caecum) Ô±Àfl¬º ¬Û±fl¬àÔ˘œ¬ı˛ Ú±ø˘fl¬± ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ’±ôL√–fl¬efl¬±˘Àfl¬ Œ¬ıàÈ¬Ú fl¬À¬ı˛ ¬Û“…±‰¬±ÀÚ± ’¬ıàÔ±˚˛ ’La
·Í¬Ú fl¬À¬ı˛º ’La ’±¬ı±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ øÀfl¬ ¬Û≈Ú¬ı˛±˚˛ ’±¬ı˛ ¤fl¬¬ı±¬ı˛ ¬Û“…±‰¬±ÀÚ± Ú±ø˘fl¬± ∆Ó¬¬ı˛œ fl¬À¬ı˛ ’¬ıÀ˙À¯∏ ¬Û±˚˛≈ÀÓ¬
Œ˙¯∏ ˝˚˛º ¬Û±˚˛≈ Œ¬Ûø¬ı˛√õ∂À"¬ı˛ ˜±Á¬‡±ÀÚ ’¬ıøàÔÓ¬ ¬Û±˚˛≈øÂ√^ ¬ÛÀÔ (Anus) ¬ı±˝◊À¬ı˛ ˜≈q¡ ˝˚˛º [ø‰¬S– 13.6.5

› 13.6.6)

Œ¬ı˙œ¬ı˛ ˆ¬±· ø¸-’±¬ı˛ø‰¬ÀÚ ¬Û±fl¬àÔ˘œ¬ı˛ ¸˜±ôL√¬ı˛±˘ ¬ı¬ı˛±¬ı¬ı˛ ¤fl¬øÈ¬ ˘•§± ¸±˝◊Ù¬Ú (Siphon) Ô±Àfl¬ ˚± ’ÀLa¬ı˛
·ÀÓ«¬¬ı˛ ¸±ÀÔ ˚≈q¡º ¤˝◊ ¸±˝◊Ù¬ÀÚ¬ı˛ ¸±˝±À˚… ¤¬ı˛± ’øÓ¬ø¬ı˛q¡ Ê˘ ¬ı±˝◊À¬ı˛ Œ¬ı¬ı˛ fl¬À¬ı˛ Œ˚˛º ¤À¬ı˛ ¬Û±fl¬àÔ˘œÀÓ¬
¬ıø˝–Àfl¬±¯∏œ˚˛ ¬Û±‰¬Ú ˙≈¬ı˛≈ ˝˚˛ ¤¬ı— ’ÀLa Ó¬± ¸•Û”Ì« ˝˚˛º ’ÀLa ¬Û±ø‰¬Ó¬ ‡±…¬ıd≈¬ Œ˙±ø¯∏Ó¬ ˝˚˛º ’¬Û±‰¬… ‡±…¬ıd≈¬
¸±˜ø˚˛fl¬ˆ¬±À¬ı ¬Û±˚˛≈ÀÓ¬ Ê˜± Ô±Àfl¬º ¤¬ı— ¬ÛÀ¬ı˛ ¬Û±˚˛≈øÂ√^ ¬ÛÀÔ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º

13.6.7 ¬’±ˆ¬…ôL√ø¬ı˛Ú ¬Ûø¬ı˛¬ı˝Ú, ·…±À¸¬ı˛ ’±±Ú-√õ∂±Ú › Œ¬ı˛‰¬Ú (Internal transport, gas

exchange & excretion) – Œ˝·˝3À¬ı˛ Œ˚ Ó¬¬ı˛˘¬Û±Ô« Ô±Àfl¬ Ó¬±˝◊ √õ∂Ò±ÚÓ¬– ¬Ûø¬ı˛¬ı˝ÀÚ¬ı˛ ˜±Ò…˜º ¤Â√±Î¬ˇ±
Î¬◊q¡ Ó¬¬ı˛À˘ ’¸—‡… ø¸À˘±À˜±¸±˝◊È¬ Ú±˜fl¬ Œfl¬±¯∏ ˆ¬±¸˜±Ú ’¬ıàÔ±˚˛ ¬ıÓ«¬˜±Úº ¤À¬ı˛ ø˝˜±˘Ó¬La ¸˜≈^Ó¬±¬ı˛±¬ı˛
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˜Ó¬˝◊ Ó¬À¬ı ’À¬Ûé¬±fl‘¬Ó¬ Î¬◊ißÓ¬º ·…±¸œ˚˛ ’±±Ú√õ∂±ÀÚ¬ı˛ ÊÚ… ¬Û“±‰¬ÀÊ±Î¬ˇ± Œ¬Ûø¬ı˛ÀàÈ¬±˜±˘ Ù≈¬˘fl¬± ’¬ıøàÔÓ¬º
√õ∂øÓ¬øÈ¬ Ù≈¬˘fl¬± ’¸—‡… ˙±‡± √õ∂˙±‡±˚≈q¡º ’…±ø¬ı˛àÈ¬È¬˘ ˘FÀÚ ’¬ıøàÔÓ¬ Œ¬Û˙œ ¤¬ı— ’ø¸flƒ¬˘ƒ ¤¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛
Ù¬À˘ Ó¬±ÀÓ¬ ’¬ıøàÔÓ¬ Ó¬¬ı˛˘ ¬ıd≈¬ (Coelomic fluid) Ù≈¬˘fl¬±¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ŒÊ±À¬ı˛ √õ∂¬ı±ø˝Ó¬ ˝˚˛º ˚±¬ı˛ Ù¬À˘
·…±À¸¬ı˛ ’±±Ú-√õ∂±Ú ‚ÀÈ¬º

’Ú…±Ú… ¤fl¬±˝◊ÀÚ±Î¬±˜«À¬ı˛ ˜Ó¬ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ Ú±ø˘fl¬± ¬Û› ·…±À¸¬ı˛ ’±±Ú √õ∂±ÀÚ ¸±˝±˚… fl¬À¬ı˛º
Œ¬ı˙œ¬ı˛ˆ¬±· ø¸-’±¬ı˛ø‰¬ÀÚ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬¬ı˛ Ú±ø˘fl¬±¬Û·≈ø˘ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ ¤˝◊ fl¬±˚«… ¸•Ûiß
fl¬À¬ı˛º

ø¸À˘±À˜±¸±˝◊È¬ (Coelomocytes) ·≈ø˘ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ Œ¬ı˛‰¬ÀÚ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¸±˝±˚… fl¬À¬ı˛º ¤¬ı˛± ±Ú±fl¬±¬ı˛
¬ıÊ«…¬Û±Ô«·≈ø˘Àfl¬ ¬ı˝Ú fl¬À¬ı˛º Ù≈¬˘fl¬±, Ú±ø˘fl¬±¬Û ¤¬ı— ’…±ø'˚˛±˘ Ó¬ÀLa øÚÀ˚˛ ˚±˚˛ ¤¬ı— Œ¸‡±Ú ŒÔÀfl¬
¬ıÊ«…¬Û±Ô«·≈ø˘ ¬ı±˝◊À¬ı˛ øÚøé¬5 ˝˚˛º ¤À¬ı˛ ’…±ø'˚˛±˘ Ó¬La ’…±¸ÀÈ¬¬ı˛À˚˛Î¬À¬ı˛ ˜Ó¬˝◊º

13.6.8 ¬¶ß±˚˛≈Ó¬La (Nervous System) – ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¶ß±˚˛≈Ó¬ÀLa¬ı˛ √õ∂±Ôø˜fl¬ ·Í¬Ú ’…±¸ÀÈ¬¬ı˛À˚˛Î¬
¬ı± ¸˜≈^Ó¬±¬ı˛±À¬ı˛ ˜ÀÓ¬±º ˘FÀÚ¬ı˛ øˆ¬Ó¬¬ı˛ ·˘ø¬ı˘Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ ¸±¬ı˛fl¬±˜ ›¬ı˛±˘ ø¬ı˛— (Circumoral ring)

’¬ıøàÔÓ¬º ’ø¬ı˛˚˛ ¶ß±˚˛≈ (radial nervs) ·≈ø˘ ø¬Û¬ı˛±ø˜Î¬ › ˘FÀÚ¬ı˛ ˜Ò…øÀ˚˛ Œ‡±˘Àfl¬¬ı˛ Úœ‰¬ ¬Û˚«ôL√ ø¬ıd¬‘Ó¬º
¤À¬ı˛ ’¸—‡… ¸—:±¬ı˝Àfl¬±¯∏ fl“¬±È¬±, Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ ¤ø¬ÛÀÔø˘˚˛ ¬Û«±ÀÓ¬ ’¬ıøàÔÓ¬º ¤À¬ı˛

Œ¶£¬ø¬ı˛øÎ¬˚˛± (Spheridia) Ú±˜fl¬ ¤fl¬√õ∂fl¬±¬ı˛ ˙q¡ Œ·±˘±fl¬±¬ı˛ àÈ¬±ÀÈ¬±ø¸àÈ¬ ’±ÀÂ√º ¤¬ı˛± ¸—‡…±˚˛ ¶§{§ ¬ı± ’¸—‡…
¤¬ı— Œ¬ı“±È¬± ˚≈q¡  , ’…±•§≈˘…±flË¡±˘ ¬ı¬ı˛±¬ı¬ı˛ ’¬ıøàÔÓ¬º ¤À¬ı˛ fl¬±Ê ˝í˘ ’øˆ¬fl¬¯∏«Ê È¬±ÀÚ¬ı˛ ø¬ı¬ı˛≈ÀX ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛
’¬ıàÔ±ÚÀfl¬ øÍ¬fl¬ ¬ı˛±‡±º

13.6.9 ¬ÊÚÚ (Reproduction) – ¸˜d¬ ¤fl¬±˝◊ÚÀ˚˛Î¬˝◊ ¤fl¬ø˘e· √õ∂±Ìœº øÚ˚˛Ó¬±fl¬±¬ı˛ ¤fl¬±˝◊Ú±À¸¬ı˛
Œ‡±˘Àfl¬¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ ’ôL√’…±•§≈˘…±flË¡± ¬ı¬ı˛±¬ı¬ı˛ ¬Û“±‰¬øÈ¬ Œ·±Ú±Î¬± ¬ı± ÊÚÚ’e· Á≈¬˘ôL√ ’¬ıàÔ±˚˛ Ô±Àfl¬º
√õ∂øÓ¬øÈ¬ Œ·±Ú±Î¬ ŒÔÀfl¬ ¤fl¬øÈ¬ é≈¬^ Œ·±ÀÚ±Î¬±" ¬ı± ÊÚÚÚ±˘œ ¬ı±¬ı˛ ˝À˚˛ ¤À¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ’¬ıøàÔÓ¬
¬Û“±‰¬øÈ¬ ŒÊøÚÈ¬±˘ Œõ≠ÀÈ¬¬ı˛ Œ˚Àfl¬±ÀÚ± ¤fl¬øÈ¬¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ÊÚÚøÂ√^ ¬ı± Œ·±ÀÚ±À¬Û±¬ı˛ (Gonopore) ˜±¬ı˛Ù¬Ó¬
¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º

˙flË¡±Ì≈ ¤¬ı— øÎ¬•§±Ì≈ Î¬◊ˆ¬À˚˛˝◊ ¸˜≈À^¬ı˛ ÊÀ˘ øÚøé¬5 ˝˚˛ ¤¬ı— Œ¸‡±ÀÚ˝◊ ¬ıø˝–øÚÀ¯∏fl¬ ‚ÀÈ¬º øfl¬Â√≈ øfl¬Â√≈ ø¸-
’±¬ı˛ø‰¬Ú ˚Ô± ˝±È«¬ ’±¬ı˛ø‰¬Ú, ¸…±`¬Î¬˘±¬ı˛ √õ∂ˆ‘¬øÓ¬ÀÓ¬ ¬ıË≈øÎ¬— (Brooding) ¬ı± w”¬ÀÌ¬ı˛ ˘±˘Ú¬Û±˘Ú Œ‡± ˚±˚˛º
¤Àé¬ÀS ¤¬ı˛± øÎ¬•§±Ì≈·≈ø˘Àfl¬ Œ¬Ûø¬ı˛ÀàÈ¬±À˜¬ı˛ ˜ÀÒ… ¸±˜ø˚˛fl¬ ˆ¬±À¬ı Œ¬ı˛À‡ Œ˚˛º

13.6.10 ¬¬Ûø¬ı˛¶£≈¬¬ı˛Ú (Development) – ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ øÚø¯∏q¡ øÎ¬•§±Ì≈øÈ¬ ¸˜ø¬ıˆ¬±ÊÚ ¬Z±¬ı˛±
(equal cleavage) ø¬ıˆ¬±øÊÓ ˝À˚˛ ’±È¬øÈ¬ ¬ıv±¸ÀàÈ¬±ø˜˚˛±¬ı˛ Î¬◊»¬Ûiß fl¬À¬ı˛º ¤¬ı˛± ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬±øÊÓ¬ ˝À˚˛ ’¸—‡…
é≈¬^ é≈¬^ ˜±˝◊ÀflË¡±ø˜˚˛±¬ı˛ ∆Ó¬˚˛±¬ı˛œ fl¬À¬ı˛ ¤¬ı— øÎ¬•§±Ì≈ Œˆ¬øÎ¬È¬±˘ Œ˜¬ı˛≈ÀÓ¬ ¸ø7¬¬¬Ó¬ ˝˚˛. ¤˝◊ ˆ¬±À¬ı ¬ıv±¸È≈¬˘±
(Blastula) ∆Ó¬˚˛±¬ı˛œ ˝˚˛º ¬ıv±¸È≈¬˘±¬ı˛ ‰¬±ø¬ı˛¬Û±Àù´« ’¸—‡… Œ¬ı˛±˜ Ô±Àfl¬ ¤¬ı— ¤¬ı˛± øÚÀ¯∏Àfl¬¬ı˛ √õ∂±˚˛ 12 ‚KÈ¬± ¬ÛÀ¬ı˛
¸˜≈À^¬ı˛ ÊÀ˘ ¸“±Ó¬±¬ı˛ øÀÓ¬ ˙≈¬ı˛≈ fl¬À¬ı˛º

øfl¬Â√≈é¬Ì ¬ÛÀ¬ı˛ ¤À¬ı˛ ·…±¸¬∏C≈À˘˙Ú ˙≈¬ı˛≈ ˝˚˛º ˜±˝◊ÀflË¡±À˜˚˛±¬ı˛·≈ø˘ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ Œ˜À¸Úfl¬±˝◊˜ ¬Û«± ∆Ó¬¬ı˛œ
fl¬À¬ı˛º ŒÀ˝¬ı˛ ˜±Á¬‡±ÀÚ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ’±Àfl«¬ÀKÈ¬¬ı˛Ú ∆Ó¬¬ı˛œ ˝˚˛ ¤¬ı— ·…±àÈò¬≈˘± ’¬ıÀ˙À¯∏ ˙efl≈¬¬ı˛ ’±fl¬±¬ı˛ Ò±¬ı˛Ì
fl¬À¬ı˛º ˙efl≈¬¬ı˛ ˜ÀÓ¬± Œ‡ÀÓ¬ ˘±ˆ«¬±øÈ¬Àfl¬ ¤fl¬±˝◊ÀÚ±õ≠≈øÈ¬˚˛±¸ (Echinopluteus) ˘±ˆ«¬± ¬ıÀ˘º ¤À¬ı˛ Â√˚˛ ŒÊ±Î¬ˇ±
˘•§± ¬ı±˝≈ Ô±Àfl¬ ¤¬ı— ¤À¬ı˛ ¸±˝±À˚… ¤¬ı˛± ¸˜≈À^¬ı˛ ÊÀ˘ ˆ¬±¸˜±Ú ’¬ıàÔ±˚˛ ‚≈À¬ı˛ Œ¬ıÎ¬ˇ±˚˛º ¤ ’¬ıàÔ±˚˛
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fl¬À˚˛fl¬˜±¸ Ô±fl¬¬ı±¬ı˛ ¬Û¬ı˛ ¤À¬ı˛ ŒÀ˝ ’ôL√–fl¬efl¬±˘, ¬Û“±‰¬øÈ¬ ŒÊøÚÈ¬±˘ Œõ≠È¬ ˝◊Ó¬…±ø ∆Ó¬¬ı˛œ ˝˚˛º ’¬ıÀ˙À¯∏ Œ˝
ˆ¬±¬ı˛œ ˝À˚˛ ¤¬ı˛± ¸˜≈À^¬ı˛ Ó¬˘ÀÀ˙ Î≈¬À¬ı ˚±˚˛ ¤¬ı— √õ∂±˚˛ ¤fl¬ ‚∞I◊±¬ı˛ ˜ÀÒ… ’¬ÛÓ¬… ’±¬ı˛ø‰¬ÀÚ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º
[ø‰¬S– 13.6.7)

’Ú≈̇ œ˘Úœñ3

øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¤fl¬øÈ¬ ¬ı±Àfl¬… Î¬◊M¬ı˛ øÚº
(i) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ Œ˜±È¬ fl¬˚˛ÀÊ±Î¬ˇ± ˜≈‡Î¬◊¬Û±e· ’±ÀÂ√∑

(ii) Œ¬Ûø¬ı˛√õ∂" øfl¬∑ ¤øÈ¬ Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(iii) ¤À¬ı˛ fl¬Ó¬ ¸±ø¬ı˛ ’…±•§≈˘…±flË¡±˘ Œõ≠È¬ ’±ÀÂ√∑
(iv) ¤À¬ı˛ Œ¬ÛøÎ¬ø¸˘±ø¬ı˛ øfl¬ øfl¬ fl¬±˚« fl¬À¬ı˛∑
(v) ’…±ø¬ı˛àÈ¬È¬À˘¬ı˛ ˘FÚ øfl¬∑
(vi) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ‰¬˘Ú ’e· øfl¬∑

(vii) ¤À¬ı˛ ‡±… øfl¬ øfl¬∑
(viii) ¤À¬ı˛ Œ¬ı˛‰¬Ú ’e· øfl¬∑
(ix) Œ¶£¬ø¬ı˛øÎ¬˚˛± (Spheridia) øfl¬ › Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(x) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ˘±ˆ«¬±Àfl¬ øfl¬ ¬ıÀ˘∑

13.7 ¸±¬ı˛±—˙

¤˝◊ ¤fl¬fl¬øÈ¬ÀÓ¬ ’±¬ÛÚ±¬ı˛± ŒÊÀÚÀÂ√Ú Œ˚ –
l ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± √õ∂±Ìœ¬ı˛±  ¸fl¬À˘˝◊ ¸±˜≈ø^fl¬ ¤¬ı— ¤À¬ı˛ Œ˝Qfl¬ ëfl¬KÈ¬fl¬˜˚˛í Ó¬±˝◊ ¤À¬ı˛ fl¬∞I◊fl¬Qfl¬

√õ∂±Ìœ ¬ı˘± ˝˚˛º
l ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± √¬Û¬ı« ‰¬±¬ı˛øÈ¬ Î¬◊¬Û¬ÛÀ¬ı« ¤¬ı— √õ∂øÓ¬øÈ¬ Î¬◊¬Û¬Û¬ı« ’±¬ı±¬ı˛ ø¬ıøˆ¬iß √Œ|øÌ › Î¬◊¬ÛÀ|øÌÀÓ¬

ø¬ıˆ¬q¡º
l ¬Û¬ı« ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬±¬ı˛ ’ôL√·«Ó¬ ≈˝◊øÈ¬ √õ∂±Ìœ ˚Ô±flË¡À˜ ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¬ı± ¸˜≈^Ó¬±¬ı˛± ¤¬ı— ¤fl¬±˝◊Ú±¸

¬ı± ø¸-’±¬ı˛ø‰¬Ú ¸•§ÀKÒ ø¬ıÀ˙¯∏ ˆ¬±À¬ı ’±À˘±‰¬Ú± fl¬¬ı˛± ˝À˚˛ÀÂ√º
l ’…±¸ÀÈ¬ø¬ı˛˚˛±¸À¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ ¤À¬ı˛ ’ôL√–fl¬efl¬±˘ ¸•§ÀKÒ ’±À˘±‰¬Ú± fl¬¬ı˛± ˝À˚˛ÀÂ√º ¤À¬ı˛ Œ˝ ≈˝◊øÈ¬

¬Û‘á¬Ó¬À˘ ø¬ıˆ¬±øÊÓ¬º Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬ ·±Ï¬ˇ ¬ı˛— ¤¬ı˛, ¤Àfl¬ ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬ ¤¬ı— ÚœÀ‰¬¬ı˛ ¬Û‘á¬ ‰¬…±õI◊±,
˝◊˝±Àfl¬ ›¬ı˛…±˘ ¬Û‘á¬ ¬ıÀ˘º ›¬ı˛…±˘ ¬Û‘Àá¬ ˜≈‡øÂ√^, ’…±•§≈˘…±flË¡±˘ ‡“±Ê, ’…±•§≈˘…±flË¡±˘ fl¬KÈ¬fl¬ ¤¬ı—
’…±•§≈˘…±flË¡±˘ ‡“±ÀÊ¬ı˛ ˜ÀÒ… ’¸—‡… ‰¬±¬ı˛¸±ø¬ı˛ÀÓ¬ ¸ø7¬¬¬Ó¬ Ú±ø˘fl¬±¬Û ’±ÀÂ√º

l ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ¬Û±˚˛≈øÂ√^, Œ˜øEÀ¬Û±¬ı˛±˝◊È¬, ’¸—‡… fl¬∞I◊fl¬, ¬Û…±¬Û≈ø˘ ¬ı± Ù≈¬˘fl¬±
¤¬ı— Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ¬ıÓ«¬˜±Úº ¤À¬ı˛ ’ôL√–fl¬efl¬±˘ ‰”¬ÌøÚø˜«Ó¬ ’¸—‡… ’ø¸flƒ¬˘ƒ ¬Z±¬ı˛± ·øÍ¬Ó¬
’ø¸flƒ¬˘ƒ·≈ø˘ Î¬◊åÈ¬±ÀÚ± ‘V’ ’é¬À¬ı˛¬ı˛ Ú…±˚˛ ¸±Ê±ÀÚ± Ô±Àfl¬º

l ¤À¬ı˛ Ê˘¸—¬ı˝ÚÓ¬La Î¬◊ißÓ¬ Ò¬ı˛ÀÚ¬ı˛º Ê˘¸—¬ı˝ÚÓ¬La Œ˜øEÀ¬Û±¬ı˛±˝◊È¬, ŒàÈ¬±Úfl¬…±Ú±˘, ø¬ı˛—fl¬…±Ú±˘,
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Œ¬ı˛øÎ¬˚˛±˘ fl¬…±Ú±˘, ˘…±È¬±¬ı˛±˘ fl¬…±Ú±˘, Ú±ø˘fl¬±¬Û › È¬±˝◊Î¬˜…±Ú¸ƒ¬ıøÎ¬ øÚÀ˚˛ ·øÍ¬Ó¬º ¤¬ı˛±
Ê˘¸—¬ı˝ÚÓ¬ÀLa¬ı˛ ¸±˝±À˚… ‰¬˘Ú ¬ı± ·˜Ú, ù´¸Ú, ¬Û≈ø©Ü › Œ¬ı˛‰¬Ú fl¬±˚«… ¸•Ûiß fl¬À¬ı˛º

l ¤À¬ı˛ √õ∂fl‘¬Ó¬¬ÛÀé¬ Œfl¬±Ú ¸—¬ı˝ÚÓ¬La Ú±˝◊ Ó¬À¬ı Œ¬Ûø¬ı˛ø˝˜±˘ Ó¬La ¤¬ı— ø˝˜±˘ Ó¬La ’±ÀÂ√º
l ’…±¸ÀÈ¬ø¬ı˛˚˛±¸À¬ı˛ ‰¬é≈¬, √õ∂±ôL√œ˚˛ fl¬ø¯∏«fl¬± ¤¬ı— øÚÎ¬◊À¬ı˛±À¸Ú¸ø¬ı˛ Œfl¬±¯∏ :±ÀÚøf˚˛ ø˝¸±À¬ı fl¬±˚« fl¬À¬ı˛º
l ¤¬ı˛± ¸±Ò±¬ı˛ÌÓ¬– Œ˚ÃÚ √õ∂øflË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¬À¬ı˛ Ó¬À¬ı fl¬‡Ú› ’À˚ÃÚ¬ÛXøÓ¬ÀÓ¬ Œ˝‡øG¬Ó¬ ˝À˚˛

’¬ÛÓ¬… ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ Î¬◊»¬Ûiß fl¬À¬ı˛º ¤¬ı˛± ¤fl¬ø˘e· √õ∂±Ìœ, ¸˜≈À^¬ı˛ ÊÀ˘ ¤À¬ı˛ ¬ıø˝–øÚÀ¯∏fl¬ ‚ÀÈ¬º
¤À¬ı˛ ˘±ˆ¬«±Àfl¬ ¬ı±˝◊À¬ÛÀÚø¬ı˛˚˛± ˘±ˆ«¬ ¬ı˘± ˝˚˛º

l ¤Â√±Î¬ˇ±› ’±¬ÛÚ±¬ı˛± ¤fl¬±˝◊Ú±¸ ¬ı± ø¸-’±¬ı˛ø‰¬Ú ¸•§ÀKÒ ø¬ı˙ˆ¬±À¬ı :±Ú ˘±ˆ¬ fl¬À¬ı˛ÀÂ√Úº ø¸-’±¬ı˛ø‰¬Ú
≈˝◊ Œ·±á¬œ¬ı˛ ˚Ô±ñøÚ˚˛Ó¬±fl¬±¬ı˛ ø¸-’±¬ı˛ø‰¬Ú ¤¬ı— ’øÚ˚˛Ó¬±fl¬±¬ı˛ ø¸-’±¬ı˛ø‰¬Úº

l ¤¬ı˛± Œ‡ÀÓ¬ Œ·±˘±fl¬±¬ı˛ ’Ô¬ı± ˝‘˚˛±fl¬±¬ı˛ ¬ı± Œfl¬Àfl¬¬ı˛ ˜ÀÓ¬±º ¤À¬ı˛ ŒÀ˝¬ı˛ ‰¬±¬ı˛ ¬Û±À˙ ’¸—‡… ˘•§±
˘•§± ‰¬˘˜±Ú ¸Ê±¬ı˛≈¬ı˛ fl“¬±È¬±¬ı˛ ˜Ó¬ fl“¬±È¬± ’±ÀÂ√º

l ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ Œ˝ ≈˝◊øÈ¬ ¬Û‘á¬ ¸˜øi§Ó¬ Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬øÈ¬Àfl¬ ’…±À¬ı±¬ı˛±˘ ¤¬ı— ÚœÀ‰¬¬ı˛¬¬Û‘á¬øÈ¬Àfl¬ ›¬ı˛±˘
¬Û‘á¬ ¬ıÀ˘º ›¬ı˛±˘¬Û‘Àá¬ ˜≈‡øÂ√^, Ó¬±Àfl¬ Œ¬ı©ÜÚ fl¬À¬ı˛ Œ¬Ûø¬ı˛ÀàÈ¬±˜±˘ ¬Û«±, ¬Û“±‰¬ÀÊ±Î¬ˇ± ˜≈‡ Î¬◊¬Û±e·,
¬ı±!¬±˘ Œ¬Û±øÎ¬˚˛± ¤¬ı— ¬Û“±‰¬ ŒÊ±Î¬ˇ± Ù≈¬˘fl¬± Œ‡± ˚±˚˛º

l ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ¬Û±˚˛≈øÂ√^ ’¬ıøàÔÓ¬ ¤Àfl¬ Œ¬Ûø¬ı˛√õ∂" (Periproct) ¬ıÀ˘º
l ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ fl¬efl¬±˘Ó¬La ¸±ø¬ı˛ ¸±ø¬ı˛ ’…±•§≈˘…±flË¡±˘ Œõ≠È¬ øÀ˚˛ ·øÍ¬Ó¬º ¤À¬ı˛ ˜ÀÒ… 10 ¸±ø¬ı˛

’…±•§≈˘…±flË¡±˘ ¤¬ı— 10 ¸±ø¬ı˛ ˝◊KÈ¬±¬ı˛ ’…±•§≈˘…±flË¡±˘ Œõ≠È¬ Ô±Àfl¬º √õ∂øÓ¬øÈ¬ Œõ≠È¬ øÂ√^¬ÛÀÔ Ú±ø˘fl¬± ¬Z±¬ı˛±
Œˆ¬Ó¬À¬ı˛¬ı˛ øÀfl¬ ’…±•Û≈~± ¤¬ı— ¬ı±ø˝À¬ı˛¬ı˛ øÀfl¬ Ú±ø˘fl¬±¬ÛÀfl¬ ˚≈q¡ fl¬À¬ı˛º

l ø¸-’±¬ı˛ø‰¬Ú ¤À¬ı˛ ˙q¡ fl“¬±È¬± ¤¬ı— Ú±ø˘fl¬±¬ÛÀ¬ı˛ ¸±˝±À˚… ¸˜≈^Ó¬À˘ ‰¬˘Ú ¬ı± ·˜Ú ¤¬ı— ‡±…¢∂˝Ì
fl¬À¬ı˛º ¤À¬ı˛ Ê˘¸—¬ı˝ÚÓ¬La àÈ¬±¬ı˛øÙ¬¸ ¬ı± ¸˜≈^Ó¬±¬ı˛±À¬ı˛ ˜Ó¬º

l ¤¬ı˛ ’…±ø¬ı˛àÈ¬È¬˘ ˘FÚ (Aristotle’s Lantern) Ú±˜fl¬ ¤fl¬ø¬ıÀ˙¯∏ Œ˝ ˚ÀLa¬ı˛ ¸±˝±À˚… ‡±…¢∂˝Ì
fl¬À¬ı˛º
’Ú…±Ú… ¤fl¬±˝◊ÀÚ±Î¬±˜«À¬ı˛ ˜ÀÓ¬± ¤À¬ı˛ Ú±ø˘fl¬±¬Û·≈ø˘ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ ·…±À¸¬ı˛
¬’±±Ú-√õ∂±Ú fl¬À¬ı˛º ¤À¬ı˛ Œ˝-·˝3À¬ı˛ ’¬ıøàÔÓ¬ Ó¬¬ı˛À˘ ̂ ¬±¸˜±Ú ø¸À˘±˜±¸±˝◊È¬ (Coelomocytes)

·≈ø˘ Œ¬ı˛‰¬ÀÚ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¸±˝±˚… fl¬À¬ı˛º
l ø¸-’±¬ı˛ø‰¬Ú ¤fl¬ø˘e· √õ∂±Ìœº ¤À¬ı˛ ’ôL√–’…±•§≈˘…±flË¡±˘ ‡“±Ê ¬ı¬ı˛±¬ı¬ı˛ ¬Û“±‰¬øÈ¬ Œ·±Ú±Î¬ ¬ı± ÊÚÚ’e·

’¬ıàÔ±˚˛ Ô±Àfl¬º Œ·±Ú±ÀÎ¬ ˙flË≈¬±Ì≈ Î¬◊»¬Ûiß ˝À˚˛ ÊÚÚøÂ√^ ˜±¬ı˛Ù¬Ó¬ ¸˜≈À^¬ı˛ øÚøé¬5 ˝˚˛ ¤¬ı— Ó¬Ô±˚˛
¬ıø˝– øÚÀ¯∏fl¬ ‚ÀÈ¬º

l ¤À¬ı˛ ˘±ˆ«¬±Àfl¬ ¤fl¬±˝◊ÀÚ±õ≠≈øÈ¬˚˛±¸ (Echinopluteus) ˘±ˆ«¬± ¬ıÀ˘º ¤À¬ı˛ Â√íŒÊ±Î¬ˇ± ˘•§± ¬ı±˝≈ Ô±Àfl¬
¤¬ı— ¤À¬ı˛ ¸±˝±À˚… ¤¬ı˛± ¸˜≈À^¬ı˛ ÊÀ˘ ˆ¬±¸˜±Ú ’¬ıàÔ±˚˛ ‚≈À¬ı˛ Œ¬ıÎ¬ˇ±˚˛º

13.8 ¸¬ı«À˙¯∏ √õ∂ùü±¬ı˘œ –

1. ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…·≈ø˘ fl¬œ fl¬œ∑
2. Â√Àfl¬¬ı˛ ¸±˝±À˚… ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ Î¬◊¬ÛÀ|øÌ ¬Û˚«ôL√ Œ|øÌø¬ıˆ¬±· fl¬¬ı˛≈Ú ¤¬ı— ¤fl¬øÈ¬ fl¬À¬ı˛ Î¬◊±˝¬ı˛Ì øÚº
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3. øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¬Û“±‰¬˚Â√˚˛ Â√ÀS Î¬◊M¬ı˛ ø˘‡≈Úº
(a) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’±fl¬±¬ı˛ › ’±fl‘¬øÓ¬ ¸•§ÀKÒ ˚± Ê±ÀÚÚ ø˘‡≈Úº

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

(b) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ¬ı±˝≈¬ı˛ ’Ú≈√õ∂àÔÀ2Â ¬ıÌ«Ú± fl¬¬ı˛≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

(c) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Ê˘¸—¬ı˝ÚÓ¬La fl¬œ fl¬œ ’—˙ øÚÀ˚˛ ·øÍ¬Ó¬ ¤¬ı— Ó¬±¬ı˛ fl¬±˚«·≈ø˘ ¸—Àé¬À¬Û ’±À˘±‰¬Ú±
fl¬¬ı̨≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

(d) Œ¬Ûø¬ı˛ø˝˘±˜Ó¬La › ø˝˜±˘Ó¬La fl¬±Àfl¬ ¬ıÀ˘∑ Î¬◊q¡Ó¬La ≈øÈ¬˝◊ fl¬œ fl¬œ ’—˙ øÚÀ˚˛ ·øÍ¬Ó¬ Ó¬± ’±À˘±‰¬Ú±
fl¬¬ı̨≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

(e) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Êœ¬ıÚ‰¬flË¡ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................



430

(f) ¤fl¬±˝◊Ú±¸ ¬ı± ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

(g) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ‡±…¢∂˝Ì › ¬Û≈ø©Ü ¸•§ÀKÒ ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¬¬ı˛≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

(h) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ÊÚÚ › ¬Ûø¬ı˛¶£≈¬¬ı˛Ú ¬ı…±‡…± fl¬¬ı˛≈Úº
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................

4. øÚ•ßø˘ø‡Ó¬ √õ∂ùü·≈ø˘¬ı˛ ¤fl¬fl¬Ô±˚˛ ¬ı± ≈˝◊ ¤fl¬ Â√ÀS Î¬◊M¬ı˛ øÚº

(a) ’…±•§≈˘…±flË¡±˘ ‡“±Ê fl¬±Àfl¬ ¬ıÀ˘∑
(b) Œ˜øEÀ¬Û±¬ı˛±˝◊È¬ fl¬œ¬ ¤¬ı— Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(c) Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ fl¬±Àfl¬ ¬ıÀ˘∑
(d) ŒàÈ¬±Ú fl¬…±Ú±˘ øfl¬∑ Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(e) Ê√˘¸—¬ı˝√√Ú Ó¬La fl¡±Àfl¡ ¬ıÀ˘∑
(f) È¬±˝◊Î¬˜…±Ú¸ ¬ıøÎ¬ fl¬œ ¤¬ı— Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(g) Ú±ø˘fl¬±¬Û (Tubefeet) fl¬œ∑ ¤¬ı˛ fl¬±Ê fl¬œ∑
(h) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ √õ∂Ò±Ú :±ÀÚøf˚˛·≈ø˘ fl¬œ fl¬œ∑
(i) ¤À¬ı˛ Êœ¬ıÚ‰¬ÀflË¡ fl¬˚˛√õ∂fl¬±¬ı˛ ˘±ˆ«¬± Œ‡± ˚±˚˛∑ Ú±˜ ø˘‡≈Úº
(j) Œ¬Ûø¬ı˛√õ∂" fl¬œ ¤¬ı— Œfl¬±Ô±˚˛ ’¬ıøàÔÓ¬∑
(k) ’…±ø¬ı˛àÈ¬È¬À˘¬ı˛ ˘FÚ fl¬œ∑ ¤¬ı˛ fl¬±Ê fl¬œ∑
(l) Œ¶£¬ø¬ı˛øÎ¬˚˛± øfl¬∑ ¤¬ı˛ fl¬±Ê fl¬œ∑
(m) ø¸À˘±À˜±¸±˝◊È¬ fl¬œ∑ ¤¬ı˛ fl¬±Ê fl¬œ∑
(n) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ˘±ˆ«¬±Àfl¬ fl¬œ ¬ıÀ˘∑
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5. ¸øÍ¬fl¬ ˙s ¬Z±¬ı˛± ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Úº
(i) ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ ¶§ˆ¬±À¬ı ññ ¤¬ı— ññº
(ii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ √õ∂øÓ¬øÈ¬ ¬ı±˝≈¬ı˛ ññ ‰¬±¬ı˛¸±ø¬ı˛ ññ ’±ÀÂ√º

(iii) ¤À¬ı˛ Œ˝ ññ ·øÍ¬Ó¬º
(iv) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ˝Ó¬À˘ ’¸—‡… Ù“¬±¬Û± ññ ’¬ıøàÔÓ¬ ¤¬ı— ññ ¬ı˛”À¬Û fl¬±Ê fl¬À¬ı˛º
(v) ¤À¬ı˛ ¬Û±fl¬àÔø˘ ≈øÈ¬ ’—À˙ ø¬ıˆ¬q¡ ˚Ô± ññ ¤¬ı— ññº

(vi) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ññ ŒÊ±Î¬ˇ± ññ ’¬ıøàÔÓ¬º
(vii) ññ ¤fl¬øÈ¬ Œ·±˘±fl¬±¬ı˛ ¬Û«±, ˚±¬ı˛ ˜±Á¬‡±ÀÚ ¬Û±˚˛≈øÂ√^ ’¬ıøàÔÓ¬º

(viii) fl¬“±È¬± ¬ı…Ó¬œÓ¬ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ŒÀ˝¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ’¸—‡… ññ ’±ÀÂ√º
(ix) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ˚ÀLa¬ı˛ ¸±˝±À˚… ‡±…¢∂˝Ì fl¬À¬ı˛, ¤Àfl¬ ññ ¬ıÀ˘º
(x) ø¸-’±¬ı˛ø‰¬Ú ññ ¸±˝±À˚… ŒÀ˝¬ı˛ ’øÓ¬ø¬ı˛q¡ Ê˘ ¬ı±˝◊À¬ı˛ øÚøé¬5 fl¬À¬ı˛º

(xi) ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ññ ¸˜≈À^¬ı˛ ÊÀ˘ ‚ÀÈ¬º
(xii) ¤À¬ı˛ ˘±ˆ«¬±Àfl¬ -ññ ¬ı˘± ˝˚˛º

13.9 Î¬◊M¬ı˛˜±˘±

’Ú≈̇ œ˘Úœñ1

(i) ¤fl¬± ◊̋Ú¸ (Echinus) › Î¬±˜«±È¬¸ (Dermatos)º
(ii) ¸±˜≈ø^fl¬
(iii) fl¬∞I◊fl¬
(iv) 4øÈ¬
(v) Ê˘ ¸—¬ı˝Ú
(vi) Ú±ø˘fl¬±¬Û (Tubefeet)

’Ú≈̇ œ˘Úœñ2

(i) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ√À˝√√¬ı˛ ’…±À¬ı±¬ı˛±˘ Ó¬À˘ ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ ‰¬±fl¡øÓ¬¬ı˛ Ú…±˚˛ ’—˙Àfl¡ Œ˜øEÀ¬Û±¬ı˛±˝◊√√È¬
¬ıÀ˘º

(ii) ¤øÈ¬ ¤fl¡øÈ¬ ‘S’ ’±fl‘¡øÓ¬ ø¬ıø˙©Ü ¬ıÎ¬ˇ Ú±ø˘fl¡±º
(iii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’z¬–fl¡efl¡±˘ ‰”¬ÌøÚø˜«Ó¬ ’¸—‡… ’ø¸flƒ¡˘ƒ (ossicle) ¡Z±¬ı˛± ·øÍ¬Ó¬º
(iv) ¤À√¬ı˛ ¬Û±fl¡àÔø˘ ≈√ˆ¬±À· ø¬ıˆ¬q¡ ˚Ô± fl¡±øÎ«¬˚˛±fl¡ › ¬Û±˝◊√√À˘±ø¬ı˛fl¡ ¬Û±fl¡àÔø˘º
(v) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Œ˜±È¬ ¬Û“√±‰¬ ŒÊ√±Î¬ˇ± ¬ı± 10 øÈ¬ Œ˝√√¬Û±øÈ¬fl¡ ø¸fl¡± ’±ÀÂ√º

(vi) õ∂øÓ¬øÈ¬ Ú±ø˘fl¡±¬Û√ øÓ¬ÚøÈ¬ ’—˙ øÚÀ˚˛ ·øÍ¬Ó¬ ˚Ô±ñ’…±•Û≈~± (Ampulla), Œ¬Û±øÎ¬˚˛±˜
(Podium) ¤¬ı— Œ‰¬±¯∏fl¡ (Sucker)

(vii) Ú±ø˘fl¡± ¬ÛÀ√¬ı˛ õ∂Ò±Ú fl¡±˚«…-‰¬˘Ú ¬ı± ·˜Ú, ù´¸Ú, ¬Û≈ø©Ü ¤¬ı— Œ¬ı˛‰¬ÀÚ ¸±˝√√±˚… fl¡¬ı˛±º
(viii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ›¬ı˛…±˘ ¶ß±˚˛≈Ó¬La ˜≈‡øÂ√^Àfl¡ Œ¬ı©ÜÚ fl¡ø¬ı˛˚˛± ’¬ıøàÔÓ¬º
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(ix) ¤À√¬ı˛ :±ÀÚøf˚˛·≈ø˘ ˝√√í˘ ‰¬é≈, õ∂±z¬œ˚˛ fl¡ø¯∏«fl¡± ¤¬ı— øÚÎ¬◊À¬ı˛±À¸Ú¸ø¬ı˛ Œfl¡±¯∏º
(x) ’…±¸ÀÈ¬ø¬ı˛˚˛±¸ õ∂Ò±ÚÓ¬– Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛º

(xi) ¤À√¬ı˛ øflv¡Àˆ¬Ê√ ˝√√À˘±¬ıv±¸øÈ¬fl¡º
(xii) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ˘±ˆ«¬±À√¬ı˛ ¬ı±˝◊√√ø¬ÛÀÚø¬ı˛˚˛± ˘±ˆ«¬± ¤¬ı— ¬ıË…±øfl¡›À˘ø¬ı˛˚˛± ˘±ˆ«¬± ¬ıÀ˘º

’Ú≈̇ œ˘Úœñ3

a) ¬Û“√±‰¬ÀÊ√±Î¬ˇ± ˜≈‡ Î¬◊¬Û±e· ’±ÀÂ√º
b) Œ¬Ûø¬ı˛õ∂"√√ ¤fl¡õ∂fl¡±¬ı˛ Œ·±˘±fl¡±¬ı˛ ¬Û«√±, ˚± ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ’¬ıøàÔÓ¬º
c) ¤À√¬ı˛ Œ˜±È¬ 20 ¸±ø¬ı˛ ’…±•§≈˘…±√flË¡±˘ Œõ≠È¬ ’±ÀÂ√º
d) Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ’±R¬ı˛é¬±ÀÔ« ¤¬ı— ˙¬ı˛œ¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛ÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º
e) ’…±ø¬ı˛àÈ√√È¬À˘¬ı˛ ˘_Ú ˝√√í˘ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¤fl¡ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ‡±√…¢∂˝√√Ìfl¡±¬ı˛œ ’e·º
f) ˙q¡ fl¡“√±È¬± ¤¬ı— Ú±ø˘fl¡±¬Û√º
g) ∆˙¬ı±˘ ¤¬ı— ’Ú…±Ú… õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ’—˙ø¬ıÀ˙¯∏º
h) ø¸À˘±À˜±¸±˝◊√√È¬
i) Œ¶£¬ø¬ı˛øÎ¬˚˛± ˝√í˘ ¤fl¡õ∂fl¡±¬ı˛ ˙q¡ Œ·±˘±fl¡±¬ı˛ àÈ√√…±ÀÈ¬±ø¸àÈ√√, ˚± ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ’…±•§≈˘…±√flË¡±˘ ¶®“√±Ê√

¬ı¬ı˛±¬ı¬ı˛ ’¬ıøàÔÓ¬º
j) ¤fl¡±˝◊√√ÀÚ±õ≠≈øÈ¬˚˛±¸ (Echinopluteus)º

¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ¬ı˛ Î¬◊M√√¬ı˛ –

1. ¤˝◊√√ õ∂Àùü¬ı˛ Ê√Ú… ’±¬ÛøÚ ¤˝◊√√ ¤fl¡fl¡øÈ¬¬ı˛ 13.3 ¬ÛÀ˚˛KI◊ Œ√‡≈Úº
2. ¤˝◊√√ õ∂ùüøÈ¬¬ı˛ Î¬◊M√√À¬ı˛¬ı˛ Ê√Ú… 13.4 ¬ÛÀ˚˛KI◊ Œ√‡≈Úº
3. a) ¤¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.5.1 ¬ÛÀ˚˛KI◊ Œ√‡≈Úº

b) ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.5.4 ¬ÛÀ˚˛ÀKI◊ ¬Û±À¬ıÚº
c) ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.5.8 ¬ÛÀ˚˛ÀKI◊ ¬Û±À¬ıÚº
d) ¤¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ ¤˝◊√√ ¤fl¡Àfl¡¬ı˛ 13.5.10 ¬ÛÀ˚˛ÀKI◊ Œ√‡≈Úº
e) ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.5.13 ¬ÛÀ˚˛ÀKI◊ Œ√‡≈Úº
f) ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.6.1 ¬ÛÀ˚˛ÀKI◊ ¬Û±À¬ıÚº
g) ¤¬ı˛˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ ¤˝◊√√ ¤fl¡Àfl¡¬ı˛ 13.6.6 ¬ÛÀ˚˛KI◊ Œ√‡≈Úº
h) ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ’±¬ÛøÚ 13.6.9 ¤¬ı— 13.6.10 ¬ÛÀ˚˛ÀKI◊ ¬Û±À¬ıÚº

4. a) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ˜≈‡øÂ√À^¬ı˛ õ∂øÓ¬ Œfl¡±Ú ŒÔÀfl¡ ¤fl¡øÈ¬ ‡“√±Ê√ ’¬ı˛œ˚˛ˆ¬±À¬ı õ∂øÓ¬øÈ¬ ¬ı±˝≈√√¬ı˛ ›¬ı˛…±˘
¬Û‘Àá¬¬ı˛ ˜±Á¡‡±Ú ¬ı±¬ı¬ı˛ ¬ı±˝≈√√¬ı˛ Œ˙¯∏õ∂±z¬ ¬Û˚«z¬ õ∂¸±ø¬ı˛Ó¬º ¤˝◊√√ ‡“√±Ê√Àfl¡ ’…±•§≈˘…±√flË¡±˘ ‡“√±Ê√ ¬ıÀ˘º

b) Œ˜øEÀ¬Û±¬ı˛±˝◊√√È¬ ˝√√í˘ ¤fl¡øÈ¬ ‰¬…±õI◊±fl‘¡øÓ¬, ’¸—‡… ¬ı˛àflË¬˚≈q¡ Œõ≠È¬º ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’…±À¬ı±¬ı˛±˘
¬Û‘À©Ü ≈√øÈ¬ ¬ı±˝≈√√¬ı˛ ˜Ò…àÔÀ˘ ’¬ıøàÔÓ¬º

c) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ é≈¬^ fl¡“√±È¬±¬ı˛ Ú…±˚˛ ’¸—‡… Œ‰¬±˚˛±˘ ¸•§ø˘Ó¬ Î¬◊¬Û±e· Œ√‡±
˚±˚˛º ¤À√¬ı˛ Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ ¬ıÀ˘º
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d) ¤øÈ¬ ¤fl¡øÈ¬ ˝◊√√—¬ı˛±Ê√œ ‘S’ ’é¬À¬ı˛¬ı˛ ’±fl‘¡øÓ¬ ø¬ıø˙©Ü ¬ıÎ¬ˇ Ú±ø˘fl¡±º ¤øÈ¬ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ›¬ı˛…±˘
¬Û‘á¬ ŒÔÀfl¡ ’…±À¬ı±¬ı˛±˘ ¬Û‘á¬ ¬Û˚«z¬ ø¬ıd‘¬Ó¬º

e) Œ˚ Ó¬ÀLa ø¸À˘±˜ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˚˛ fl¡Ó¬fl¡·≈ø˘ Ú±ø˘fl¡±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ ¤¬ı— ¤˝◊√√ Ú±ø˘fl¡±·≈ø˘ øfl¡Â≈√
fl¡øÌfl¡±¸˝√√ ¸˜≈^Ê√À˘ ¬Û”Ì« Ô±øfl¡˚˛± ¬ı˝≈√√ø¬ıÒ ˙±¬ı˛œ¬ı‘M√√œ˚˛ fl¡±˚« ¸˜±Ò± fl¡À¬ı˛, Ó¬±˝√√±Àfl¡
ëÊ√˘¸—¬ı˝√√ÚÓ¬Laí ¬ıÀ˘º

f) È¬±˝◊√√Î¬˜…±Ú¸ ¬ıøÎ¬ ˝√√í˘ ¤fl¡õ∂fl¡±¬ı˛ ¬ÛœÓ¬±ˆ¬ Œ·±˘±fl¡±¬ı˛ ’Ô¬ı± ’øÚ˚˛Ó¬±fl¡±¬ı˛ ¢∂ø&Ô˚≈q¡ ¬¬ıd≈¬º ¤¬ı˛±
’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ø¬ı˛— fl¡…±Ú±À˘¬ı˛ ’z¬·«±S ¸—˘¢ü ’z¬–’¬ı˛œ˚˛ àÔ±ÀÚ ’¬ıøàÔÓ¬º

g) ¤øÈ¬ ¤fl¡õ∂fl¡±¬ı˛ Ù¬“√±¬Û±, øàÔøÓ¬àÔ±¬Ûfl¡, ¬Û±Ó¬˘± õ∂±fl¡±¬ı˛ ø¬ıø˙©Ü ≈√˝◊√√ ˜≈‡ ¬ı&Ò Ú±ø˘fl¡±º ¤¬ı˛ fl¡±Ê√
˝√√í˘ ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ ‰¬˘ÀÚ, ù´¸ÀÚ, ¬Û≈ø©Ü ¤¬ı— Œ¬ı˛‰¬ÀÚ ¸±˝√√±˚… fl¡¬ı˛±º

h) ¤À√¬ı˛ ¸—¬ı˝√√ÚÓ¬La ≈√˝◊√√õ∂fl¡±À¬ı˛¬ı˛ ˚Ô± (1) Œ¬Ûø¬ı˛ø˝√√˜±˘ Ó¬La¬ › [2] ø˝√√˜±˘Ó¬La
i) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ õ∂Ò±Ú :±ÀÚøf˚˛·≈ø˘ ˝√√í˘-‰¬é≈¬, õ∂±øz¬˚˛ fl¡ø¯∏«fl¡± ¤¬ı— øÚÎ¬◊À¬ı˛±À¸Ú¸ø¬ı˛ Œfl¡±¯∏º
j) ’…±¸ÀÈ¬ø¬ı˛˚˛±À¸¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡ ≈√˝◊√√ õ∂fl¡±À¬ı˛¬ı˛ ˘±ˆ«¬± √˙± Œ√‡± ˚±˚˛ ˚Ô±-¬ı±˝◊√√ø¬ÛÀÚø¬ı˛˚˛± ¤¬ı—

¬ıË…±øfl¡›À˘ø¬ı˛˚˛±º
k) Œ¬Ûø¬ı˛õ∂"√√ ¤fl¡õ∂fl¡±¬ı˛ Œ·±˘±fl¡±¬ı˛ ¬Û«√±º ¤øÈ¬ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬ ’¬ıøàÔÓ¬º
l) ’…±ø¬ı˛àÈ√√È¬À˘¬ı˛ ˘_Ú ˝√√í˘ ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛ ¤fl¡ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ‡±√…¢∂˝√√Ìfl¡±¬ı˛œ ’e·º
m) Œ¶£¬ø¬ı˛øÎ¬˚˛± ˝√√í˘ ¤fl¡õ∂fl¡±¬ı˛ ˙q¡ Œ·±˘±fl¡±¬ı˛ àÈ√√…±ÀÈ¬±ø¸àÈ√√º ¤¬ı˛ fl¡±Ê√ ˝√√í˘ ’øˆ¬fl¡¯∏«Ê√ È¬±ÀÚ¬ı˛

ø¬ı¬ı˛≈ÀX ø¸-’±ø‰¬ÀÚ¬ı˛ ’¬ıàÔ±ÚÀfl¡ øÍ¬fl¡ ¬ı˛±‡±º
n) ø¸À˘±À˜±¸±˝◊√√È¬ ˝√√í˘ ø¸À˘±ø˜fl¡ Ó¬¬ı˛À˘ ’¬ıøàÔÓ¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Œfl¡±¯∏º ¤¬ı˛± ø¸-’±¬ı˛ø‰¬ÀÚ¬ı˛

Œ¬ı˛‰¬ÀÚ ¸±˝√√±˚… fl¡À¬ı˛º
o) ¤fl¡±˝◊√√ÀÚ±õ≠≈øÈ¬˚˛±¸ (Echinopluteus) ˘±ˆ«¬± ¬ıÀ˘º

5. a) øÚ˙±‰¬¬ı˛, ˜±—¸±˙œ
b) ’…±•§≈˘…±√flË¡±˘ ‡“√±ÀÊ√, Ú±ø˘fl¡±¬Û√
c) ‰”¬Ì¡Z±¬ı˛±
d) Ú±ø˘fl¡±¬Û√, ·˜Ú’e·
e) fl¡±øÎ«¬˚˛±fl¡ ¤¬ı— ¬Û±˝◊√√À˘±ø¬ı˛fl¡
f) ¬Û“√±‰¬ÀÊ√±Î¬ˇ±, ¬Û±˝◊√√À˘±ø¬ı˛fl¡ ø¸fl¡±
g) Œ¬Ûø¬ı˛õ∂"√√
h) Œ¬ÛøÎ¬ø¸À˘ø¬ı˛
i) ’…±øàÈ√√È¬À˘¬ı˛ ˘_Ú
j) ¸± ◊̋√√Ù¬ÀÚ¬ı˛
k) ¬ıø˝√√–øÚÀ¯∏fl¡
l) ¤fl¡±˝◊√√ÀÚ±õ≠≈øÈ¬˚˛±¸
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ø‰¬S Ú— 13.5.2 – ’…±ÀàÈ√√ø¬ı˛˚˛±À¸¬ı˛ Œ√˝√√Ó¬À˘¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û±e·-¬Û…±¬Û≈ø˘ › Œ¬ÛøÎ¬ø¸À˘ø¬ı˛ (A), Œ¬ÛøÎ¬ø¸À˘ø¬ı˛¬ı˛
·Í¬Ú [√flË¡˙Îƒ¬ [1], Ÿ¬Ê≈√ [2]], ¬Û…±¬Û≈˘± ¸—˘¢ü ’=À˘¬ı˛ ’±Ì≈¬ıœé¬øÌfl¡ ø‰¬S¬ı˛”¬Û (C)º

ø‰¬S Ú— 13.5.1 – ’…±ÀàÈ√√±ø¬ı˛˚˛±À¸¬ı˛ ¬ıø˝√√·«Í¬Ú-¬Û¬ı˛±„√√˜≈‡
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ø‰¬S Ú— 13.5.3 – ’…±ÀàÈ√√ø¬ı˛˚˛±À¸¬ı˛ ¬ı±˝≈√√¬ı˛ õ∂àÔÀ26√À√¬ı˛ ø‰¬S¬ı˛”¬Ûº

ø‰¬S Ú— 13.5.4 – ’…±ÀàÈ√√ ±ø¬ı˛˚˛±À¸¬ı˛ Œ¬ÛÃø©Üfl¡Ó¬Lañ¬Û¬ı˛±ij≈‡ ‘√˙… (A), ¬Û±˝◊√√À˘±ø¬ı˛ ¬Û±fl¡àÔ˘œ › ’ÀLa¬ı˛ ø¸fl¡±˜
(B), ¬Û±˝◊√√À˘±ø¬ı˛fl¡ ø¸fl¡±À˜¬ı˛ ’¬ıàÔ±Ú (C)º
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ø‰¬S Ú— 13.5.6 – ’…±ÀàÈ√√ ø¬ı˛˚˛±À¸¬ı˛ ¬Ûø¬ı˛¶£”¬¬ı˛ÌñÊ√±˝◊√√À·±È¬ (A), Œ¸·À˜ÀKI◊¸Ú (B-D), ¬ıv±àÈ≈√√˘± (E), ·…±¸√√√∏C≥˘± øÎ¬¶®
(F), ¬Û”Ì«·øÍ¬Ó¬ ·…±à√∏C≥˘± (G), (E ˝√√˝◊√√ÀÓ¬ ¬G ¬ı…¬ıÀ26√ø√Ó¬ ø‰¬S¬ı˛”¬Û] ¬ı±˝◊√√ø¬ÛÀÚø¬ı˛˚˛± ˘±ˆ«¬± √˙± (H), ¬¬ıË±øfl¡›˘±ø¬ı˛˚˛± ˘±ˆ«¬±

√˙± (I), ¬Û¬ı˛±ij≈‡Ó¬˘ (J), Œ˜Ãø‡fl¡Ó¬˘ (K)º

ø‰¬S Ú— 13.5.5 – ’…±ÀàÈ√√±ø¬ı˛˚˛±À¸¬ı˛ Ê√˘ ¸—¬ı˝√√ÚÓ¬La (A), ˜…±øEÀ¬Û±¬ı˛±˝◊√√È¬ (B), øÈ¬Î¬◊¬ı Ù≈¬ÀÈ¬¬ı˛ (C) ·Í¬ÀÚ¬ı˛ ø‰¬S¬ı˛”¬Ûº
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ø‰¬S Ú— 13.5.7 – ø¡Z-¬Û±ù´«œ˚˛ õ∂øÓ¬¸˜ ˘±ˆ«¬± ˝√√˝◊√√ÀÓ¬ ’¬ı˛œ˚˛ õ∂øÓ¬¸˜ ˘±ˆ«¬±¬ı˛ Î¬◊»¬ÛøM√√º

ø‰¬S Ú— 13.6.1 – ¤fl¡±˝◊√√Ú±À¸¬ı˛ ¬ıø˝«√√·Í¬Úº

ø‰¬S Ú— 13.6.2 – ¤fl¡±˝◊√√Ú±À¸¬ı˛ ›¬ı˛±˘ ¬Û‘Àá¬¬ı˛ [fl¡] ¤¬ı— ’…±À¬ı±¬ı˛±˘ ¬Û‘Àá¬¬ı˛ ¬ıø˝√√·«Í¬Ú
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ø‰¬S Ú— 13.6.3 – Œ¬Ûø¬ı˛õ∂©Ü › Î¬◊˝√√±¬ı˛ ‰¬Ó≈¬ø«√Àfl¡
’¬ıøàÔÓ¬ ’—˙¸˜”˝√√º

ø‰¬S Ú— 13.6.4 – ¤fl¡±˝◊√√Ú±À¸¬ı˛ Œ√˝√√QÀfl¡¬ı˛ õ∂àÔÀ26√√º ¤‡±ÀÚ
Ú±ø˘fl¡±¬Û√, ¤¬ı— ˜≈‡… › Œ·ÃÌ fl¡∞I◊fl¡ Œ√‡±ÀÚ± ˝√√˝◊√√˚˛±ÀÂ√º

ø‰¬S Ú— 13.6.5 – ¤fl¡±˝◊√√Ú±À¸¬ı˛ ’z¬·«Í¬Ú
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ø‰¬S Ú— 13.6.6 – ¤fl¡±˝◊√√Ú±À¸¬ı˛ ’…±ø¬ı˛àÈ√√È¬À˘¬ı˛ ˘FÚ ø‰¬S Ú— 13.6.7 – ¤fl¡±˝◊√√ÀÚ±õ≠≈øÈ¬˚˛±¸ ˘±ˆ«¬±
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¤fl¬fl¬ 14 q  Œ˝ø˜fl¬Î«¬±È¬± (Hemichordata) – Œ|Ìœø¬ıÚ…±¸
¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ˙±¬ı˛œø¬ı˛fl¬ ·Í¬ÚÓ¬La, ¸±‘˙… ¤¬ı— ¬ı˛œøÓ¬¬ıX
ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú
·Í¬Ú

14.1 √õ∂d¬±¬ıÚ±
Î¬◊ÀV˙…

14.2 Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…
14.3 Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ Œ|Ìœø¬ıÚ…±¸
14.4 ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ˙±¬ı˛œø¬ı˛fl¬ ·Í¬ÚÓ¬La

14.4.1 ¶§ˆ¬±¬ı › ¬ı±¸àÔ±Ú
14.4.2 ¬ıø˝¬ı˛±fl‘¬øÓ¬
14.4.3 Œ˝√õ∂±‰¬œ¬ı˛
14.4.4 Œ˝·˝3¬ı˛
14.4.5 ’ôL√–fl¬efl¬±˘
14.4.6 Œ¬ÛÃø©Üfl¬Ó¬La
14.4.7 ù´¸ÚÓ¬La
14.4.8 ¸—¬ı˝ÚÓ¬La
14.4.9 Œ¬ı˛‰¬ÚÓ¬La
14.4.10 Ú±ˆ«¬Ó¬La
14.4.11 ÊÚÚÓ¬La
14.4.12 ø¬ıfl¬±˙

14.5 ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸±‘˙…
14.5.1 ’À˜¬ı˛≈G¬œÀ¬ı˛ ¸±ÀÔ ¸±‘˙…
14.5.2 fl¬ÀÎ«¬È¬ ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ¸Àe· ¸±‘˙…

14.6 ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú
14.7 ¸±¬ı˛±—˙
14.8 õ∂ùü±¬ı˘œ
14.9 Î¬◊M¬ı˛¸—Àfl¬Ó¬

14.1 √õ∂d¬±¬ıÚ±

¬Û‘øÔ¬ıœÀÓ¬ √õ∂Ô˜ √õ∂±ÀÌ¬ı˛ Î¬◊æ¬ı › Ó¬±¬ı˛¬Û¬ı˛ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ø¸“øÎ¬ˇ Œ¬ıÀ˚˛ flË¡˜˙– Ó¬±¬ı˛ ¤ø·À˚˛ ‰¬˘±º ¤˝◊ ø¬ı¬ıÓ«¬ÀÚ¬ı˛
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Ò±¬ı˛±¬ı˛ Ù“¬±Àfl¬ Ù“¬±Àfl¬ ¸‘ø©Ü ˝À˚˛ÀÂ√ fl¬Ó¬ Ê±Ú± ’Ê±Ú± √õ∂±Ìœ¬ı˛º ¤fl¬Àfl¬±¯∏œ ŒÔÀfl¬ ¬ı˝≈Àfl¬±¯∏œº ¬ı˝≈Àfl¬±¯∏œ √õ∂±ÌœÀ¬ı˛
’±¬ı±¬ı Î¬◊M¬ı˛Ì ‚ÀÈ¬ÀÂ√ ’À˜¬ı˛≈G¬œ ’¬ıàÔ± ŒÔÀfl¬ ¤fl¬¸˜˚˛ Œ˜¬ı˛≈G¬œ Œ·±á¬œÀÓ¬º ¤˝◊ Œ˚ ¬Ûø¬ı˛¬ıÓ«¬Ú Ó¬± øfl¬ôL≈√
˝ÀÓ¬ ¸˜˚˛ Œ˘À·ÀÂ√ ¬ı˝≈Àfl¬±øÈ¬ ¬ıÂ√¬ı˛ ¤¬ı— ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ¸≈œ‚« Œ¸˝◊ ˝◊øÓ¬˝±¸ Œ˘‡± ˝À˚˛ ’±ÀÂ√ ¬Û‘øÔ¬ıœ¬ı˛˝◊ ¬ı≈Àfl¬
ø˙˘±ø˘ø¬ÛÀÓ¬ Êœ¬ı±ù¨ ø˝¸±À¬ıº ’±¬ı±¬ı˛ Êœø¬ıÓ¬ √õ∂±Ìœ¬ı˛±› ’ÀÚÀfl¬ ¬ı˝Ú fl¬¬ı˛ÀÂ√ ¤fl¬ Œ·±á¬œ ŒÔÀfl¬ ’Ú…
Œ·±á¬œÀÓ¬ Î¬◊M¬ı˛ÀÌ¬ı˛ ¸±é¬…º ¤˜Ú˝◊ ¤fl¬ Êœø¬ıÓ¬ √õ∂±Ìœ Œ·±á¬œ¬ı˛ Ú±˜ Œ˝ø˜fl¬Î«¬±È¬± ¤fl¬¬ıÂ√¬ı˛ ÒÀ¬ı˛ ‰¬˘ÀÂ√ ¤˝◊
Œ˝ø˜fl¬ÀÎ«¬È¬À¬ı˛ øÚÀ˚˛ ·À¬ı¯∏Ì±º fl¬±¬ı˛Ì ¤À¬ı˛ ¬ı˛œøÓ¬·Ó¬ ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Úº ¤¬ı˛± Œfl¬±Ú ˆ¬±À¬ı˝◊ ’À˜¬ı˛≈G¬œ
Ú˚˛º ’±¬ı±¬ı˛ Œ˜¬ı˛≈G¬œÀ¬ı˛ ’øÒfl¬±—˙ ‰¬ø¬ı˛S˝◊ ¤À¬ı˛ ˜ÀÒ… ’¬ıÓ«¬˜±Úº Ó¬±˝À˘ ¤À¬ı˛ ’¬ıàÔ±Ú Œfl¬±Ô±˚˛∑ Œfl¬˜Ú
Œ‡ÀÓ¬ ¤˝◊ Œ·±á¬œˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛∑ ¤˝◊ ’Ò…±À˚˛ ’±˜¬ı˛± Ó¬±¬ı˛˝◊ ’Ú≈¸KÒ±Ú fl¬¬ı˛À¬ı±º øfl¬Â√≈øÚ ’±À·›
Œ˝ø˜fl¬Î«¬±È¬±À¬ı˛ fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ ¤fl¬øÈ¬ Î¬◊¬Û¬Û¬ı« ø˝¸±À¬ı ·Ì… fl¬¬ı˛± ˝Ó¬ [Î¬◊¬Û¬Û¬ı« Œ˝ø˜fl¬Î«¬±È¬± =

¤ÀÎ¬À˘±fl¬Î«¬±È¬± ’Ô¬ı± ŒàÈ¬±À˜±fl¬Î«¬±È¬±] ¤¬ı— Ò¬ı˛± ˝Ó¬ ¤˝◊ Œ·±øá¬ˆ≈¬q¡ √õ∂±Ìœ¬ı˛± ˜”˘Ó¬– ¤fl¬Ò¬ı˛ÀÌ¬ı˛ ’À˜¬ı˛≈G¬œ
fl¬Î«¬±È¬± (invertebrate chordatas)º ¬Û¬ı˛¬ıÓ«¬œ fl¬±À˘ ¤˝◊ Œ˝ø˜fl¬Î«¬±È¬±À¬ı˛ fl¬Î«¬±È¬± ¬Û¬ı« ŒÔÀfl¬ ’±˘±± fl¬À¬ı˛
¤fl¬øÈ¬ ÚÓ”¬Ú ¬ÛÀ¬ı«¬ı˛ ’ôL√ˆ«¬≈q¡ fl¬¬ı˛± ̋ ˚˛ ¤¬ı— Ú±˜fl¬¬ı˛Ì ̋ ˚˛ ¬Û¬ı« – Œ˝ø˜fl¬Î«¬±È¬± ’±¸À˘ Œ˚ ̧ fl¬˘ *øÎ¬Î¬◊ÀÈ¬À¬ı˛±ÀàÈ¬±˜
(deuterostome) √õ∂±Ìœ¬ı˛ ** ¤ÀKÈ¬À¬ı˛±ø¸˘±¸ ø¸À˘±˜ (Enterocoelous Coelom) Ù¬…±ø¬ı˛ø?˚˛±˘ Ù≈¬˘fl¬±
øÂ√^ (Pharyngeal gill elits), ‡±…Ú±˘œ¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ ¤fl¬øÈ¬ ¬ıX Î¬◊¬ÛÚ±˘œ ¬ı± ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜
¬ı± Œ©Ü±À˜±fl¬Î«¬ (stomocord) Ú±À˜ ¤‡Ú ¬Ûø¬ı˛ø‰¬Ó¬ [’±À· ¤Àfl¬ ŒÚ±ÀÈ¬±fl¬Î«¬ ¬ıÀ˘ ̂ ¬±¬ı± ̋ Ó¬ ¤¬ı— Œ¸˝◊ fl¬±¬ı˛ÀÌ˝◊
Œ˝ø˜fl¬Î«¬±È¬±Àfl¬ fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡ ¬ı˘± ̋ Ó¬] ¤¬ı— Œ√õ∂±À¬ı±ø¸¸ (Proboscis), fl¬˘±¬ı˛ (collar) ¤¬ı— Œ˝ ¬ı± ¬∏C±efl¬
(trunk) ¤˝◊ øÓ¬Úˆ¬±À· ø¬ıˆ¬q¡ Œfl“¬À‰¬±¬ı˛ ˜Ó¬ Œ˝ ø¬ıø˙©Ü, Œ¸˝◊ √õ∂±Ìœ¬ı˛±˝◊ ¤˝◊ Œ˝ø˜fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ ¸¸…º

* ¬ı˝≈Àfl¬±¯∏œ √õ∂±ÌœÀ¬ı˛ w”¬ÀÌ¬ı˛ ·Í¬Úfl¬±À˘¬ı˛ (embryonic development) √õ∂fl‘¬øÓ¬ ’Ú≈˚±˚˛œ ≈˝◊ˆ¬±À·
ˆ¬±· fl¬¬ı˛± ˝˚˛º ¤¬ı˛± ˝˘ (1) Œ√õ∂±ÀÈ¬±ÀàÈ¬±˜ √õ∂±Ìœ ¬ı± Œ√õ∂±ÀÈ¬±ÀàÈ¬±ø˜˚˛± (Protostomia) ·…±àÈò¬≈˘± ˙±˚˛
¬ıv±ÀàÈ¬±À¬Û±¬ı˛ ŒÔÀfl¬ ˜≈‡ øÂ√^ ∆Ó¬¬ı˛œ ˝˚˛º Î¬◊±– ‰¬…±õI◊±fl‘¬ø˜, Œ·±˘fl‘¬ø˜, ’…±øÚø˘Î¬±, Œ˜±˘±¶®± › ¸øKÒ¬Û
(Arthropoda) ¬Û¬ı«̂ ≈¬q¡ ̧ fl¬˘ √õ∂±Ìœ ¤¬ı— (2) øÎ¬Î¬◊ÀÈ¬À¬ı˛±ÀàÈ¬±˜ √õ∂±Ìœ ¬ı± øÎ¬Î¬◊ÀÈ¬±À¬ı˛±À©Ü±ø˜ ˛̊± (deuterostomia)

– ·…±àÈò¬≈˘± ˙±˚˛ ¬ıv±À©Ü±À¬Û±¬ı˛ ŒÔÀfl¬ ¬Û±˚˛≈øÂ√^ ∆Ó¬¬ı˛œ ˝˚˛º Î¬◊±– ¤fl¬±˝◊ÀÚ±Î¬±˜±«È¬±, fl¬Î«¬±È¬± › ˜±˝◊Ú¬ı˛
Ù¬±˝◊˘±˜ˆ≈q¡ øfl¬Â√≈ √õ∂±Ìœº

** ¤ÀKÈ¬À¬ı˛±ø¸À˘±˜ (Enterocoelom) ø¸À˘±˜ › ’±ø Œ¬ÛÃø©Üfl¬ Ú±˘œ ¬ı± ’±¬ı˛Àfl¬ÀKÈ¬¬ı˛ÀÌ¬ı˛
(archenteron) ¤¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¬ ¤¬ı— Œ¸˝◊ Ú±ø˘ ŒÔÀfl¬˝◊ ø¬ı˚≈q¡ ˝À˚˛ ¸‘ø©Ü ˝˚˛º (General Zoology

: Villee, Walker, barres)

Î¬◊ÀV˙…

¤˝◊ ¤fl¬fl¬øÈ¬ ¬Û±Í¬ fl¬À¬ı˛ ’±¬ÛøÚ
l Œ˝ø˜fl¬Î«¬±È¬± ¬Û¬ı«øÈ¬¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…·≈ø˘ øÚÀ«˙ fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝À¬ıÚº
l Œ˝ø˜fl¡Î«¬±È¬±¬ı˛ Œ|Ìœø¬ıÚ…±¸ Î¬◊¬ÛàÔ±¬ÛÚ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ¤˝◊ ¬Û¬ı«ˆ≈¬q¡ ¤fl¬øÈ¬ √õ∂±Ìœ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸•§ÀKÒ ø¬ıd¬±ø¬ı˛Ó¬ Ó¬Ô… › ø¬ı¬ı¬ı˛Ì øÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸Àe· ’Ú…±Ú… √õ∂±ÌœÀ¬ı˛ ¸±‘˙… Î¬◊À~‡ fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
l ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú ø¬ı¯∏À˚˛ ’±À˘±‰¬Ú± fl¬¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº
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14.2 Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ¸±Ò±¬ı˛Ì ∆¬ıø˙©Ü…

1. ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ ¸±˜≈ø^fl¬ √õ∂±Ìœº ˝˚˛ ¤fl¬± ’Ô¬ı± fl¬À˘±øÚ ∆Ó¬¬ı˛œ fl¬À¬ı˛ ¬ı±ø˘ÀÓ¬ ·Ó«¬ fl¬À¬ı˛ ¬ı±¸ fl¬À¬ı˛º
2. Œfl“¬À‰¬±¬ı˛ ˜Ó¬ Ú¬ı˛˜ ˆ¬e·≈¬ı˛ Œ˝ - √õ∂À¬ı±ø¸¸, fl¬˘±¬ı˛ ¤¬ı— Œ˝fl¬±ÀG¬ (Trunk) ¤ ø¬ıˆ¬q¡º
3. Œ˝·˝3¬ı˛ ¤ÀKÈ¬À¬ı˛±ø¸˘±¸ (Enterocoelous) Ò¬ı˛ÀÚ¬ı˛ ¤¬ı— Œ√õ∂±ÀÈ¬±ø¸˘, Œ˜À¸±ø¸˘ › Œ˜È¬±ø¸˘

Ú±À˜ øÓ¬ÚøÈ¬ ’—À˙ ø¬ıˆ¬q¡º
4. √õ∂À¬ı±ø¸À¸ ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜ (buccal diverticulum) ¬ı± ŒàÈ¬±À˜±fl¬Î«¬ (stomochord) Ú±À˜

¤fl¬øÈ¬ ’—˙ ’±ÀÂ√º ’±À· ¤Àfl¬˝◊ ŒÚ±ÀÈ¬±fl¬Î«¬ ¬ı˘± ˝Ó¬º
5. Œ¸±Ê± ’Ô¬ı± 'U' ’±fl‘¬øÓ¬¬ı˛ Œ¬ÛÃø©Üfl¬ Ú±ø˘º
6. ˜≈q¡¸—¬ı˝ÚÓ¬Laº
7. Œ¬ı˛‰¬Ú √õ∂À¬ı±ø¸À¸ ’¬ıøàÔÓ¬ ¤fl¬øÈ¬˜±S Œ¢≠±˜±ø¬ı˛Î¬◊˘±À¸¬ı˛ ˜±Ò…À˜ ‚ÀÈ¬º
8. Ú±ˆ«¬Ó¬La ‡≈¬ı˝◊ ’Ú≈ißÓ¬ ¤¬ı— ¤fl¬øÈ¬ ’ôL√ ¬ıø˝–Qfl¬œ˚˛ Ú±ˆ«¬ Œõ≠'±¸ (intra epidermal nerve

plexus) øÚÀ˚˛ ·øÍ¬Ó¬º
9. ÊÚÚ ˜≈‡…Ó¬ Œ˚ÃÚ ÊÚÚº øÚÀ¯∏fl¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı±˝◊À¬ı˛ ‚ÀÈ¬ (External fertilization)º

14.3 Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ Œ|Ìœ ø¬ıÚ…±¸ –

Œ˜±È¬±˜≈øÈ¬ 70 øÈ¬ √õ∂Ê±øÓ¬ øÚÀ˚˛ ¤˝◊ ¬Û¬ı«øÈ¬ ·øÍ¬Ó¬ ˝À˚˛ÀÂ√º Œ˝ø˜fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ ≈˝◊øÈ¬ ˜”˘ Œ|Ìœ
˝˘ (1) ¤ÀKÈ¬À¬ı˛±¬ÛøÚÎ¬◊©Ü± (Enteropneusta) ¤¬ı— (2) ŒÈ¬À¬ı˛±¬ıË±ø¶®˚˛± (Pterobranchia)

¤Â√±Î¬ˇ±› õ≠…±efl¬ÀÈ¬±ø¶£¬À¬ı˛±˝◊øÎ¬˚˛± (Planctosphaeroidea) Ú±À˜ ¶§ä ¬Ûø¬ı˛ø‰¬Ó¬ ’±¬ı˛› ¤fl¬øÈ¬ Œ|ÌœÀfl¬›
Œfl¬±Ú Œfl¬±Ú √õ∂±ÌœÓ¬Qø¬ı Œ˝ø˜fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡ ¬ıÀ˘ ˜ÀÚ fl¬À¬ı˛Úº

Œ|Ìœ 1 – ¤ÀKÈ¬À¬ı˛±¬ÛøÚÎ¬◊©Ü± (Enteropneusta) :

‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü…

(1) ¤fl¬±fl¬œ (solitary), ·Ó«¬¬ı±¸œ (burrowing) √õ∂±Ìœº
(2) fl¬˘±À¬ı˛ ŒÈ¬KÈ¬±fl≈¬À˘ÀÈ¬Î¬ ¬ı±˝≈ Ô±Àfl¬ Ú±º
(3) Œ¬ÛÃø©Üfl¬ Ú±˘œ Œ¸±Ê±º ˜≈‡¬ › ¬Û±˚˛≈øÂ√^ ≈˝◊ ø¬ı¬Û¬ı˛œÓ¬ Œ˜¬ı˛≈ÀÓ¬ ’¬ıøàÔÓ¬º
(4) ¬ı˝≈¸—‡…fl¬ U' ’±fl‘¬øÓ¬¬ı˛ Ù≈¬˘fl¬± øÂ√^ ¬ıÓ«¬˜±Úº
(5) ¶aœ-¬Û≈¬ı˛≈¯∏ Œˆ¬ ’±ÀÂ√º Ôø˘¬ı˛ ˜Ó¬ ¬ı˝≈¸—‡…fl¬ ÊÚÚ¢∂øKÔº
(6) ¬Ûø¬ı˛¶£≈¬¬ı˛Ì (development) ¸‰¬¬ı˛±‰¬¬ı˛ È¬¬ı˛Ú±ø¬ı˛˚˛± (Tornaria) Ú±À˜ ˜≈q¡ ¸=¬ı˛Ì˙œ˘ (free

swimming) ˘±ˆ«¬±¬ı˛ ˙±¬ı˛ ˜±Ò…À˜ ‚ÀÈ¬º
Î¬◊±˝¬ı˛Ì - ¬ı…±˘±ÀÚ±¢≠±¸±¸ (Balanoglossus sp.) ̧ …±À'±¢≠¸±¸ ’Ô¬ı± Î¬ø˘Àfl¬±¢≠±¸±¸ (Saccoglossus

or Dolichoglossus), È¬±˝◊Àfl¬±ÀÎ¬¬ı˛± (Ptychodera) √õ∂ˆ‘¬øÓ¬º
¸¬ı‰¬±˝◊ÀÓ¬ ¬Ûø¬ı˛ø‰¬Ó¬ Œ˝ø˜fl¬Î«¬±È¬± ˝˘ ¸y√√¬ıÓ¬– ¬ı…±˘±ÀÚ±¢≠¸±¸ ¤¬ı— ¤¬ı˛ ø¬ıøˆ¬iß øÚfl¬È¬±Rœ˚˛¬ı˛± Œ˚˜Ú

¸…±Àfl¬±¢≠¸±¸ [= Î¬ø˘Àfl¬±¢≠¸±¸], Œ¶ÛÀ?ø˘˚˛±, (Spengelia sp.) ˝…±ø¬ı˛˜…±øÚ˚˛± (Harrimania sp.)
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¢≠À¸±¬ı…±˘±Ú±¸ (Glossobalanus) È¬±˝◊Àfl¬±ÀÎ¬¬ı˛± (Ptychodera sp.) ˝◊Ó¬…±øº ¤˝◊ È¬±˝◊Àfl¬±ÀÎ¬¬ı˛±˝◊ ¸¬ı«√õ∂Ô˜
’±ø¬ı©‘®Ó¬ Œ˝ø˜fl¬ÀÎ«¬È¬º ¤¸Àfl¬±˘Èƒ¬Ê (Eschscholtz) 1825 ¸±À˘ ˜±˙«±˘ ¬Zœ¬Û¬Û≈À?¬ı˛ ›øÎ¬˚˛± Ú±˜fl¬ àÔ±ÀÚ
√õ∂Ô˜  È¬±˝◊Àfl¬±ÀÎ¬¬ı˛± Œ‡±ÀÓ¬ ¬Û±¬ı˛Úº ¬ı…±˘ÀÚ±¢≠¸±¸ flv¡…±øˆ¬ÀÊ¬ı˛±¸ (Balanoglossus clavigerus) ø¬ZÓ¬œ˚˛
’±ø¬ı©‘®Ó¬ Œ˝ø˜fl¬ÀÎ«¬È¬º ¬ı…±˘±ÀÚ±¢≠¸±¸ fl¬Ô±È¬±¬ı˛ √õ∂Ô˜ ’—˙ ¬ı…±˘±Ú±¸ (Balanus) ¤fl¬øÈ¬ ¢∂œflƒ¬ ˙sº ¤¬ı˛
’Ô« ’…±fl¬Ú« (Acorn = ›fl¬ ·±ÀÂ√¬ı˛ Ù¬˘]º ’±¸À˘ ’…±fl¬ÀÚ«¬ı˛ ¸±ÀÔ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ√õ∂±À¬ıø¸À¸¬ı˛ ø˜˘
ŒÀ‡  ¤¬ı— ¸±ø¬ı«fl¬ˆ¬±À¬ı √õ∂±ÌœøÈ¬¬ı˛ ’±fl‘¬øÓ¬ øÊ˝3±¬ı˛ ˜Ó¬ [¢∂œfl¬ ˆ¬±¯∏±˚˛ glossa = gongue ’Ô«±» øÊ˝3±]
¬ıÀ˘ Ú±˜ ˝À˚˛ ¬ı…±˘±ÀÚ±¢≠¸±¸ƒº ¬ıÓ«¬˜±ÀÚ ¬ı…±˘ÀÚ±¢≠¸±¸ ¤¬ı— ¤¬ı˛ øÚfl¬È¬ √õ∂Ê±øÓ¬À¬ı˛ ¸±Ò±¬ı˛Ì ˆ¬±À¬ı ¤fl¬Ú«
›˚˛±˜« (Acorn worm) ¬ı± È¬±e· ›˚˛±˜« (Tongue worm) Ú±À˜  ’øˆ¬ø˝Ó¬ fl¬¬ı˛± ˝˚˛º

Œ|Ìœ 2 – ŒÈ¬À¬ı˛±¬ıË…±øefl¬˚˛± (Pterobranchia) :

‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü…

(1) àÔø¬ı¬ı˛ (Sedentary), ¸—‚¬ıX fl¬À˘±øÚ˚˛±˘ (Colonial) Êœ¬ı, ¸±Ò±¬ı˛ÌÓ¬– øÈ¬Î¬◊À¬ı¬ı˛ ˜ÀÒ… ¬ı¸¬ı±¸
fl¬À¬ı˛ (tubicolous)º

(2) fl¬˘±À¬ı˛ Ù“¬±¬Û±, ŒÈ¬KÈ¬±flƒ¬˘˚≈q¡ ¬ı±˝≈ Ô±Àfl¬º
(3) Ù≈¬˘fl¬±øÂ√^ fl¬‡ÀÚ±˝◊ 'U' ’±fl‘¬øÓ¬¬ı˛ Ú˚˛ ¤¬ı— ˝˚˛ ¸—‡…±˚˛ ¤fl¬ÀÊ±Î¬ˇ± ’Ô¬ı± ’±ÀÃ Ô±Àfl¬ Ú±º
(4) Œ¬ÛÃø©Üfl¬ Ú±˘œ U' ’±fl‘¬øÓ¬¬ı˛ ˝›˚˛±˚˛ ˜≈‡ › ¬Û±˚˛≈øÂ√^ ¬Û±˙±¬Û±ø˙ ’¬ıàÔ±Ú fl¬À¬ı˛º
(5) øfl¬Â√≈ øfl¬Â√≈ √õ∂Ê±øÓ¬¬ı˛ ¶aœ-¬Û≈¬ı˛≈¯∏ Œˆ¬ ’±ÀÂ√º ’±¬ı±¬ı˛ øfl¬Â√≈ Œé¬ÀS ¤¬ı˛± Î¬◊ˆ¬ø˘e·º ̧ ‰¬¬ı˛±‰¬¬ı˛ ¤fl¬øÈ¬ ’Ô¬ı±

¤fl¬ÀÊ±Î¬ˇ± ÊÚÚ ¢∂øKÔ (gonad) Ô±Àfl¬º
(6) ¬Ûø¬ı˛©£≈¬¬ı˛Ú ˜≈q¡ ¸=¬ı˛Ì˙œ˘ ˘±ˆ¬«± ˙±¬ı˛ ˜±Ò…À˜ ˝ÀÓ¬ ¬Û±À¬ı˛º ’¬ı˙… ’ÀÚfl¬ ¸˜˚˛ ¤˝◊ Ê±Ó¬œ˚˛ ˘±ˆ«¬±

˙± Êœ¬ıÚ‰¬ÀflË¡ ¬Û±›˚˛± ˚±˚˛ Ú±º
Œ|Ìœ ŒÈ¬À¬ı˛±¬ıË…±øefl¬˚˛±¬ı˛ ’øÒÀÚ ’±¬Û±Ó¬Ó¬– øÓ¬ÚøÈ¬ ¬ı·« Ê±Ú± Œ·ÀÂ√º ¤¬ı˛± Œ˝±˘ (1) ¬ı˛…±¬ıÀÎ¬±õ≠≈ø¬ı˛Î¬±

(Rhabdopleurida) (2) Œfl¬Ù¬±À˘±øÎ¬ø¸Î¬± (Cephalodiscida) ¤¬ı— (3) ’…±È≈¬¬ı…±ø¬ı˛Î¬± (Atubarida)º
¬Û±fl«¬±¬ı˛ ¤¬ı— ˝±¸›À˚˛˘ (T.J. Parkar and W.A. Haswell) Ó“¬±À¬ı˛ ¤ ŒÈ¬'È¬ ¬ı≈fl¬ › Ê≈˘øÊ (A text

book of Zoology) ¢∂ÀKÔ ’¬ı˙… ¤À¬ı˛ ¬ıÀ·«¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ·Ì (genus) ø˝¸±À¬ı Œø‡À˚˛ÀÂ√Úº ¬ıÓ«¬˜±Ú øÚ˚˛À˜
’…±È≈¬¬ı…±ø¬ı˛Î¬± (Atubarida), Î¬◊±– ’…±È≈¬¬ı…±ø¬ı˛˚˛± (Atubaria) Œfl¬Ù¬±À˘±øÎ¬ø¸Î¬±¬ı˛ ’ôL√ˆ≈¬«q¡]

¬ı·« 1 – ¬ı˛…±¬ıÀÎ¬±õ≠≈ø¬ı˛Î¬±
(i) fl¬˘±À¬ı˛ ≈˝◊øÈ¬ ŒÈ¬KÈ¬±fl¬˘ƒ ˚≈q¡ ¬ı±˝≈ Ô±Àfl¬º
(ii) ¬ı˝≈√õ∂±Ìœ ¤fl¬¸Àe· fl¬À˘±Úœ ∆Ó¬¬ı˛œ fl¬À¬ı˛ Ô±Àfl¬º ¤˝◊ fl¬À˘±Úœ·≈ø˘ ’±¬ı±¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· Ò±¬ıÀfl¬¬ı˛

˜Ó¬ ø¬ıÀ˙¯∏ ’—˙ øÀ˚˛ ˚≈q¡ Ô±Àfl¬º ¤À¬ı˛ ¬ıÀ˘ ŒàÈ¬±˘Ú (Stolon)º
(iii) Ù≈¬˘fl¬±øÂ√^ Ô±Àfl¬ Ú±º
(iv) Ê≈›À˚˛Î¬-¤¬ı˛ [fl¬À˘±Úœ¬ı˛ ˜ÀÒ… ’¬ıøàÔÓ¬ ¤fl¬øÈ¬ √õ∂±Ìœ] ¶aœ › ¬Û≈¬ı˛≈¯∏ ÊÚÚ±e· ¬Û‘Ôfl¬ Ô±Àfl¬º øfl¬ôL≈√

fl¬À˘±Úœ Î¬◊ˆ¬˚˛ø˘e· ¤¬ı— ¸‘ø©Ü › ¬Ûø¬ı˛¶£≈¬¬ı˛Ú ‚ÀÈ¬ ’efl≈¬À¬ı˛±ƒ·À˜¬ı˛ (budding) ¤¬ı˛ ˜±Ò…À˜º
(v) ˜≈q¡ ¸=¬ı˛Ì˙œ˘ ˘±ˆ«¬±˙±º
Î¬◊±– ¤¬ı˛ ¤fl¬øÈ¬ ˜±S ·Ì ¬ı˛…±¬ıÀÎ¬±õ≠≈¬ı˛± (Rhaboplura)

¬ı·« 2 – Œ¸Ù¬±À˘±øÎ¬ø¸Î¬±
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(i) fl¬˘±À¬ı˛ ’ÀÚfl¬·≈ø˘ ŒÈ¬KÈ¬±flƒ¬˘ ˚≈q¡ ¬ı±˝≈ Ô±Àfl¬º
(ii) ˝˚˛ ¤fl¬± Ô±Àfl¬ ÚÓ≈¬¬ı± ’ÀÚfl¬ ø˜À˘, ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ˚≈q¡ Ú± ŒÔÀfl¬ ¤fl¬øÈ¬ fl¬À˘±øÚ ∆Ó¬¬ı˛œ fl¬À¬ı˛º

¤˝◊ fl¬À˘±øÚ ’±¬ı±¬ı˛ ŒÊø˘¬ı˛ ˜Ó¬ (Gelatinous) ¤fl¬øÈ¬ ’±¬ı¬ı˛ÀÌ¬ı˛ ˜ÀÒ… Ô±Àfl¬º
(iii) ¤fl¬ÀÊ±Î¬ˇ± Ù≈¬˘fl¬±øÂ√^ Ô±Àfl¬º
(iv) ¤fl¬ÀÊ±Î¬ˇ± ÊÚÚ¢∂øKÔ (gonad) Ô±Àfl¬º
Î¬◊± – Œfl¬Ù¬±À˘±øÎ¬¸fl¬±¸ (Cephalodiscus), ’…±È≈¬¬ı±ø¬ı˛˚˛± (Atubaria)º
Atubaria sp. – ¸±ÀÈ¬± (Sato) Ú±À˜ ¤fl¬ Ê±¬Û±Úœ ∆¬ı:±øÚfl¬ 1936 ¸±À˘ ŒÈ¬±øfl¬›¬ı˛ ¸˜≈^Î¬◊¬Ûfl”¬À˘

√õ∂±˚˛ 250 ø˜È¬±¬ı˛ øÚÀ‰¬ √õ∂Ô˜ ¤˝◊ ’…±È≈¬¬ı±ø¬ı˛˚˛±¬ı˛ fl¬À˘±øÚ ’±ø¬ı©®±¬ı˛ fl¬À¬ı˛Úº ¤¬ı˛ ¤fl¬øÈ¬ ˜±S √õ∂Ê±øÓ¬˝◊ ¤‡Ú
¬Û˚«ôL√ ¬Û±›˚˛± Œ·ÀÂ√º ¤¬ı˛ Ú±˜ ’…±È≈¬¬ı±ø¬ı˛˚˛± Œ˝ÀÈ¬À¬ı˛±À˘±Ù¬± (Atubaria heterolopha) ’…±È≈¬¬ı±ø¬ı˛˚˛± ¸¬ı«±—À˙
Œ¸Ù¬±À˘±øÎ¬¸fl¬±À¸¬ı˛ ˜Ó¬˝◊ Œ‡ÀÓ¬º ˙≈Ò≈ ¤À¬ı˛ Œ˚ fl¬À˘±Úœ  ∆Ó¬¬ı˛œ ˝˚˛ Ó¬±ÀÓ¬ Œfl¬±Ú øÊÀ˘øÈ¬ÀÚ¬ı˛ ’±¬ı¬ı˛Ì
Ô±Àfl¬ Ú± ¤¬ı— ¬Û”Ì«±e· ’¬ıàÔ±˚˛ fl¬˘±À¬ı˛ ‰¬±¬ı˛ÀÊ±Î¬ˇ± ŒÈ¬KÈ¬±fl≈¬À˘ÀÈ¬Î¬ ¬ı±˝≈ Œ‡± ˚±˚˛º

Œ|Ìœ 3 – õ≠…±efl¬ÀÈ¬±ø¶£¬À¬ı˛±˝◊øÎ¬˚˛± (Planctospheroidea) ¤˝◊ Œ|Ìœ¬ı˛ ’ôL√·«Ó¬ ¤fl¬øÈ¬˝◊ √õ∂Ê±øÓ¬
õ≠…±—À"±¸ƒøÙ¬¬ı˛ Œ¬Û˘±øÊfl¬± (Planctosphaera pelagica)º ¤øÈ¬ ’±¸À˘ ¤fl¬øÈ¬ ’Ò«¶§2Â Œ·±˘±fl¬±¬ı˛, ø¬ıÀ˙¯∏
Ò¬ı˛ÀÚ¬ı˛ È¬¬ı˛Ú±ø¬ı˛˚˛± (Tornaria) ˘±ˆ«¬± ¤¬ı— ¸y√√–¬ıÓ¬ Œfl¬±Ú ’:±Ó¬ Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ˘±ˆ«¬± ˙±º ¤À¬ı˛ Œ¬ÛÃø©Üfl¬
Ú±ø˘øÈ¬ 'L' ’±fl‘¬øÓ¬¬ı˛º

14.4 ¬ı…˘±ÀÚ±¢≠¸±À¸¬ı˛ ˙±¬ı˛œø¬ı˛fl¬ ·Í¬ÚÓ¬La [Structural organisation of
Balanoglossus)

14.4.1 ¶§ˆ¬±¬ı › ¬ı±¸àÔ±Ú – (Habit and Habitat)

’Ú…±Ú… Œ˝ø˜fl¬ÀÎ«¬È¬À¬ı˛ ˜Ó¬˝◊ ¬ı…±˘±ÀÚ±¢≠¸±¸ ¤fl¬±ôL√˝◊ ¤fl¬øÈ¬ ¸±˜≈ø^fl¬ √õ∂±Ìœ. ¤¬ı˛± ¸±Ò±¬ı˛ÌÓ¬– ˝◊KÈ¬±¬ı˛
È¬±˝◊Î¬±˘ ’=À˘ [inter tidal zone : ’Ô«±» ¸˜≈À^±¬Ûfl”¬À˘ ¸À¬ı«±2‰¬ ŒÊ±˚˛±À¬ı˛¬ı˛¬ (Highly high tide) Ê˘
¸œ˜± › ¸¬ı«øÚ•ß ˆ“¬±È¬±¬ı˛ (lower low tide) Ê˘¸œ˜±¬ı˛ ’ôL√¬ı«ôL«√œ ’=˘] 'U' ’±fl‘¬øÓ¬¬ı˛ øÈ¬Î¬◊À¬ı¬ı˛ ˜Ó¬ ·Ó«¬
fl¬À¬ı˛ Ó¬±ÀÓ¬ ¬ı±¸ fl¬À¬ı˛º ˆ“¬±È¬±˚˛ Ê˘ ¸À¬ı˛ Œ˚ÀÓ¬ Ô±fl¬À˘, ¤¬ı˛± ˜≈À‡¬ı˛ ’—˙ [√õ∂À¬ı±ø¸¸] ·ÀÓ«¬¬ı˛ ¬ı±˝◊À¬ı˛ øÚÀ˚˛
’±À¸º ¤¬ı˛± Œ˝ ŒÔÀfl¬ flË¡˜±·Ó¬ ø˜Î¬◊fl¬±¸ øÚ–¸¬ı˛Ì fl¬À¬ı˛º ¤˝◊ ø˜Î¬◊fl¬±À¸¬ı˛ ¸Àe· ¬ı±ø˘ ø˜À˙ ¤À¬ı˛ ŒÀ˝¬ı˛
‰¬±¬ı˛¬Û±À˙ ¤fl¬øÈ¬ ’±¬ı¬ı˛Ìœ ∆Ó¬¬ı˛œ fl¬À¬ı˛ Œfl¬±Ú fl¬±¬ı˛ÀÌ ˆ¬˚˛ Œ¬ÛÀ˘ ¬ı± Î¬◊Mq¡ ˝À˘ ¤¬ı˛± ˜≈‡ øÀ˚˛ ¤fl¬ Ò¬ı˛ÀÌ¬ı˛
·KÒ øÚ·«Ó¬ fl¬À¬ı˛ ˚±¬ı˛ ¸Àe· ’±À˚˛±ÀÎ¬±Ù¬À˜«¬ı˛ ·ÀKÒ¬ı˛ ø˜˘ ’±ÀÂ√º ¤À¬ı˛ ‡±… ˝˘ ¬ı±ø˘˚≈q¡ Î¬±˚˛±È¬˜ ¤¬ı—
ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ¤fl¬Àfl¬±¯∏œ √õ∂±Ìœº ¤À¬ı˛ Êœ¬ıÚ‰¬flË¡ È¬¬ı˛Ú±ø¬ı˛˚˛± (Tornaria) Ú±À˜ ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÌ¬ı˛ ˜≈q¡
¸=¬ı˛Ì˙œ˘ ˘±ˆ«¬± ˙±¬ı˛ ˜±Ò…À˜ ¸•Ûiß ˝˚˛º ¤À¬ı˛ ˙¬ı˛œ¬ı˛ ‡≈¬ı˝◊ é¬Ìˆ¬e·≈¬ı˛º øfl¬ôL≈√ ¬Û≈Ú·«Í¬Ú √õ∂øflË¡˚˛±˚˛
(regeneration) ¤¬ı˛± ^≈Ó¬ Œ¸˝◊ ¸¬ı Œˆ¬Àe· ˚±›˚˛± ’—˙ Œ˜¬ı˛±˜Ó¬ fl¬À¬ı˛ øÚÀÓ¬ ¬Û±À¬ı˛º

14.4.2 ¬ıø˝¬ı˛±fl‘¬øÓ¬ – (External morphology)

(1) ˘±˘À‰¬ Ò”¸¬ı˛ ¬ıÀÌ«¬ı˛ Œ˝º Œfl“¬À‰¬±¬ı˛ ˜Ó¬ ˘•§±ÀÈ¬ ¤¬ı— ø¬Z-¬Û±øù´«fl¬ ˆ¬±À¬ı √õ∂øÓ¬¸˜ (bilaterally

symmetrical)º
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(2) ∆‚«… 10 Œ¸.ø˜. ŒÔÀfl¬ 15 Œ¸.ø˜. ¬Û˚«ôL√ ˝˚˛º
(3) ŒÀ˝¬ı˛ ¸¬ı«S ¸¬ı˛≈ ø¸ø˘˚˛±˚≈q¡º ¬ıø˝–fl¬efl¬±˘ ¤¬ı— Î¬◊¬Û±e· (appendages) ŒÚ ◊̋º
(4) Œ˝ øÓ¬ÚøÈ¬ ’—À˙ ø¬ıˆ¬q¡ –

(a) √õ∂À¬ı±ø¸¸ ¬ı± √õ∂ÀÈ¬±À¸±˜ (Protosome)

(b) fl¬˘±¬ı˛ ¬ı± Œ˜À¸±À¸±˜ (mesosme) ¤¬ı—
(c) ¬∏C±efl¬ ¬ı± Œ˜È¬±À¸±˜ (Metasome) ¬∏C±efl¬ ’±¬ı±¬ı˛ ’¢∂ ¬ı± ¬ıË±øefl¬›ÀÊøÚÈ¬±˘ ’—˙

(Brancheogenital region), ˜Ò… ¬ı± Œ˝¬Û±øÈ¬fl¬ ’—˙ (Hepatic region) ¤¬ı— ¬Û(±»
¬ı± fl¬Î¬±˘ ¬ı± Œ¬Û±©Ü Œ˝¬Û±øÈ¬fl¬ ’—˙ (Caudal or Post hepatic region) ¤ ø¬ıˆ¬q¡º

(5) √õ∂À¬ı±ø¸¸ ŒÀ˝¬ı˛ ¸¬ı«±À¢∂ ’¬ıøàÔÓ¬ ¤fl¬øÈ¬ Œfl¬±Ì±fl‘¬øÓ¬, Ù“¬±¬Û± Œ¬Û˙œ ¸˜‘X ’—˙º ¤¬ı˛ Œˆ¬Ó¬À¬ı˛¬ı˛
Ù“¬±¬Û± ’—˙øÈ¬¬ı˛ Ú±˜ √õ∂À¬ı±ø¸¸ ø¸À˘±˜ (Proboscis coelom)º ¤fl¬øÈ¬ é≈¬^ øÂ√À^¬ı˛ ˜±Ò…À˜
√õ∂À¬ı±ø¸¸ ø¸À˘±˜ ¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º ¤Àfl¬ ¬ıÀ˘ √õ∂À¬ı±ø¸¸ øÂ√^ (Probascis pore)º ¬Û(±»
’—À˙ √õ∂À¬ı±ø¸¸ flË¡˜˙– ¸¬ı˛≈ ˝À˚˛ ¤fl¬øÈ¬ ¬ı‘ÀôL√¬ı˛ ˜±Ò…À˜ fl¬˘±À¬ı˛¬ı˛ ’¢∂ˆ¬±À·¬ı˛ ¸Àe· ˚≈q¡ Ô±Àfl¬º
¤Àfl¬ ¬ıÀ˘ √õ∂À¬ı±ø¸¸ ¬ı‘ôL√ (Proboscis stalk)º √õ∂À¬ı±ø¸¸ ’ÀÚfl¬È¬± øÊ˝3±¬ı˛ ˜Ó¬ Œ‡ÀÓ¬ ¬ıÀ˘
¬ı…±˘¸±ÀÚ±¢≠¸±¸Àfl¬ ¸±Ò±¬ı˛Ìˆ¬±À¬ı È¬±„ƒ ›˚˛±˜« (Tongue worm) ¬ı˘± ˝˚˛º

(6) fl¬˘±¬ı˛ √õ∂À¬ı±ø¸À¸¬ı˛ øÍ¬fl¬ ¬ÛÀ¬ı˛¬ı˛ ’—˙º √õ∂À¬ı±ø¸¸ àÈ¬Àfl¬¬ı˛ ‰¬±¬ı˛¬Û±À˙ fl¬˘±À¬ı˛¬ı˛ ’¢∂ˆ¬±À·¬ı˛ Ú±˜
fl¬˘±À¬ı˛È¬ (collarette)º ¤¬ı˛ øÍ¬fl¬ ’efl¬œ˚˛ ˆ¬±À· (ventral) ¸¬ı¸˜˚˛ ‡≈À˘ Ô±fl¬± ’—˙øÈ¬ ˜≈‡øÂ√^º
fl¬˘±À¬ı˛ ·˝3À¬ı˛¬ı˛ (Collar cavity) ¸—‡…± ≈øÈ¬ ¤¬ı— Ó¬±¬ı˛± ≈˝◊øÈ¬ øÂ√À^¬ı˛ ˜±Ò…À˜ ¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º

(7) ˙¬ı˛œÀ¬ı˛¬ı˛ ¸¬ı«¬ı‘˝» ’—˙øÈ¬ øÚÀ˚˛ ∆Ó¬¬ı˛œ ˝À˚˛ÀÂ√ Œ˝fl¬±G¬ ¬ı± ¬∏C±efl¬ (Trunk)º ¬∏C±Àefl¬¬ı˛ ˜Ò… ’efl¬œ˚˛
› ˜Ò… Ó¬˘ Ê≈ÀÎ¬ˇ ˘•§±˘ø•§ˆ¬±À¬ı ≈˝◊øÈ¬ ‡“±Ê Œ‡± ˚±˚˛º ¤¬ı˛± ˚Ô±flË¡À˜ ’Ú≈Õ‚«… ¬ı˛q¡Ú±˘œ
(longitudinal blood vessels) ¤¬ı— ’Ú≈Õ‚«… ¶ß± ˛̊≈ (longitudinal nerve) àÔ±Ú øÚÀ«̇  fl¬À¬ı˛º
¬∏C±Àefl¬¬ı˛ ’¢∂ˆ¬±À· ’¬ıøàÔÓ¬ ¬ıË…±øefl¬›-ŒÊøÚÈ¬±˘ ’—À˙ ˘•§±˘ø•§ˆ¬±À¬ı ¸ø7¬¬¬Ó¬ Ù≈¬˘fl¬± øÂ√^ (gill

pores) ¤¬ı— ≈˝◊ ¸±ø¬ı˛ ø¬ıø˙©Ü ŒÊøÚÈ¬±˘ ø¬ı˛Êƒ (gential ridge) Œ‡± ˚±˚˛º ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛
Œé¬ÀS ¤˝◊ ’—˙øÈ¬ ¬Û±Ó¬˘± ¬Û±‡Ú±¬ı˛ ˜Ó¬ ≈˝◊¬Û±À˙ ¬ı±¬ı˛ ˝À˚˛ Ô±Àfl¬º Ó¬±˝◊ ¤¬ı˛ Ú±˜ ŒÊøÚÈ¬±˘ ¬Û±‡Ú±
(genital wing)º

˜Ò…±—˙ ¬ı± Œ˝¬Û±øÈ¬fl¬ ’—À˙¬ı˛ ¬Û‘á¬œ˚˛ ’=À˘ ’ÀÚfl¬·≈ø˘ ŒÂ√±È¬ ŒÂ√±È¬ ’±e·≈À¬ı˛¬ı˛ ˜Ó¬ ŒÙ¬±˘± ’—˙ Œ‡±
˚±˚˛º ¤À¬ı˛ ¬ıÀ˘ Œ˝¬Û±øÈ¬fl¬ ø¸fl¬± (Hepatic caeca)º

¬Û(± ’—˙øÈ¬ Œ¬Û±©Ü Œ˝¬Û±øÈ¬fl¬ ¬ı± ’…±¬ıÀÎ¬±ø˜Ú±˘ ¬ı± fl¬Î¬±˘ ’—˙ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ’—˙øÈ¬ flË¡˜˙–
¸¬ı˛≈ ˝À˚˛ÀÂ√¬ ¤¬ı— ¤¬ı˛ Œ˙¯∏ ˆ¬±À· ¬Û±˚˛≈øÂ√^øÈ¬ ’¬ıøàÔÓ¬º

14.4.3 Œ˝ √õ∂±‰¬œ¬ı˛ – (Body wall)

¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ˝ ¬√õ∂±‰¬œ¬ı˛ ≈˝◊d¬¬ı˛ ø¬ıø˙©Üº ¬ı±˝◊À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ (a) ¤ø¬ÛÎ¬±ø˜«¸ (Epidarmis) ¤¬ı—
øˆ¬Ó¬À¬ı˛¬ı˛ d¬¬ı˛øÈ¬ (b) Œ¬Û˙œ øÀ˚˛ ·øÍ¬Ó¬º

(a) ¤ø¬ÛÎ¬±ø˜«¸ – ¤˝◊ ’—˙øÈ¬ ¤fl¬d¬¬ı˛ ø¬ıø˙©Ü ¤ø¬ÛøÔø˘˚˛±˘ Œfl¬±¯∏ øÀ˚˛ ·øÍ¬Ó¬º Œfl¬±¯∏·≈ø˘ œ‚«
fl¬˘±˜ƒÚ±¬ı˛ Ò¬ı˛ÀÌ¬ı˛º øÚÎ¬◊øflv¬˚˛±¸ ÚœÀ‰¬¬ı˛ øÀfl¬ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ Œfl¬±¯∏·≈ø˘ ˜”˘Ó¬– ≈˝◊ Ò¬ı˛ÀÌ¬ı˛ ˝˚˛ -
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(i) ø¸ø˘˚˛±˚≈q¡ ¤ø¬ÛÎ¬±˜«±˘ Œfl¬±¯∏ (ciliated epidermal cells) – ¤¬ı˛± ¸—‡…±˚˛ ’ÀÚfl¬ Œ¬ıø˙ ¤¬ı—
ø¸ø˘˚˛± ˚≈q¡º

(b)  ¢≠…±G¬ Œfl¬±¯∏ (Gland cell) – ø¸ø˘˚˛±˚≈q¡ ¤ø¬ÛÎ¬±˜«±˘ Œfl¬±À¯∏¬ı˛ Ù“¬±Àfl¬ Ù“¬±Àfl¬ ¤˝◊ Ê±Ó¬œ˚˛  ¢≠…±`¬
Œfl¬±¯∏·≈ø˘Àfl¬ Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ¤¬ı˛± ’±¬ı±¬ı˛ øÓ¬Ú√õ∂fl¬±¬ı˛ -

(i) ·¬ıƒÀ˘È¬ Œfl¬±¯∏ (Goblet cells) – Ù¬±ÀÚ˘±fl‘¬øÓ¬ Œfl¬±¯∏˚≈q¡, ø˜Î¬◊fl¬±¸ é¬¬ı˛Ì ¤À¬ı˛ fl¬±Êº
(ii) Œ¬ı˛øÈ¬fl≈¬À˘È¬ ¬ı± Ê±ø˘fl¬±fl¬±¬ı˛ Œfl¬±¯∏ (Reticulate cells) – œ‚«fl¬±˚˛ ¤˝◊ Œfl¬±¯∏·≈ø˘ÀÓ¬ ̂ ¬…±fl≈¬›˘˚≈q¡

¸±˝◊ÀÈ¬±õ≠±Ê˜ Œ‡± ˚±˚˛º ¤¬ı˛±› ø˜Î¬◊fl¬±¸ é¬¬ı˛Ì fl¬À¬ı˛º
(iii) ˜±˘À¬ı¬ı˛œ Œfl¬±¯∏ (Mulberry cells) – ¤¬ı˛±› œ‚«±fl‘¬øÓ¬ Œfl¬±¯∏ øfl¬ôL≈√ ̧ ±˝◊ÀÈ¬±õ≠±ÊÀ˜ Œ˜±È¬± ±Ú±±¬ı˛

(Coarse granular) ¬Û±Ô« Œ‡± ˚±˚˛º Ó¬±˝◊ ¤À¬ı˛ Œfl¬Î¬◊ Œfl¬Î¬◊ ±Ú±±¬ı˛ ¢≠…±G¬ Œfl¬±¯∏ (granular

grand cell) Ú±À˜› ’øˆ¬ø˝Ó¬ fl¬À¬ı˛ÀÂ√Úº ¤¬ı˛± ’…±˜±˝◊À˘Ê é¬¬ı˛Ì fl¬À¬ı˛º
¤˝◊ Œfl¬±¯∏·≈ø˘ Â√±Î¬ˇ± - √õ∂À¬ı±ø¸¸ Œ˝√õ∂±‰¬œ¬ı˛ › fl¬˘±À¬ı˛¬ı˛ ’¢∂ˆ¬±À· ø¬ıÀ˙¯∏ Ò¬ı˛ÀÌ¬ı˛ øÚÎ¬◊À¬ı˛±ø¸øflË¡È¬±¬ı˛œ
Œfl¬±¯∏ Œ‡± ˚±˚˛º ¤¬ı˛± øÚÎ¬◊À¬ı˛±˝¬ı˛À˜±Ú é¬¬ı˛Ì fl¬À¬ı˛ ¤¬ı— ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ø¬ı¬Û±fl¬œ˚˛ øflË¡˚˛±ÀÓ¬ ¸±˝±˚…
fl¬À¬ı˛º ¤˝◊ Œfl¬±¯∏·≈ø˘ ’Ú…±Ú… Œfl¬±À¯∏¬ı˛ Ó≈¬˘Ú±˚˛ Œ¬ıø˙ ·±Ï¬ˇ ¬ı˛„ (stain) Œ˚˛º

¬¬ ı˝≈Àfl¬±¯∏œ Œ˜È¬±ÀÊ±˚˛±ÀÓ¬ øfl¬Â√≈ øfl¬Â√≈ Ú±ˆ«¬Àfl¬±¯∏ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝À˚˛ ¢≠…±`¬ Œfl¬±À¯∏ Î¬◊øißÓ¬ ˝˚˛º ¤À¬ı˛ ¬ıÀ˘
øÚÀ¬ı˛±ø¸øflË¡È¬±¬ı˛œ Œfl¬±¯∏º ¤À¬ı˛ ŒÎ¬ÚE±˝◊È¬ Ô±Àfl¬ Ú± ¤¬ı— ¬Û¬ı˛¬ıøÓ«¬ øÚÎ¬◊À¬ı˛±ÀÚ¬ı˛ ¸Àe· ¤¬ı˛± ¸±˝◊Ú±¬Û¸ƒ
¤¬ı˛ ˜±Ò…À˜ ¸—˚≈q¡ ˝˚˛ Ú±º ¸øKÒ¬Û √õ∂±ÌœÀÓ¬ ø¬ıÀ˙¯∏ fl¬À¬ı˛ ¬ÛÓ¬e· Œ|ÌœÀfl¬ ˜ød¬©® ¬Û±¬ı˛¸ ˝◊KÈ¬±¬ı˛
Œ¸ø¬ı¬ıË±ø˘¸ (Pars intercerebralis) ’=À˘ ¬ı± ’±˜±À¬ı˛ ø¬ÛÈ≈¬˝◊È¬±ø¬ı˛¬ı˛ ¬Û(±» ’—À˙
øÚÎ¬◊À¬ı˛±˝±˝◊À¬Û±Ù¬±˝◊ø¸À¸¬ı˛ ¬Û±¬ı˛¸ Ú±Àˆ«¬±¸± (Pars nervosa) ’—À˙ ’¬ıøàÔÓ¬ Œfl¬±¯∏·≈ø˘
øÚÎ¬◊À¬ı˛±ø¸øflË¡È¬±ø¬ı˛ Œfl¬±¯∏º

¤ø¬ÛÎ¬±ø˜«À¸¬ı˛ ÚœÀ‰¬ ¶ß±˚˛≈Àfl¬±À¯∏¬ı˛ ¸˜i§À˚˛ ∆Ó¬¬ı˛œ ¤fl¬øÈ¬ ¬Û≈¬ı˛≈ d¬¬ı˛ Œ‡± ˚±˚˛º ¤˝◊ d¬À¬ı˛¬ı˛ ¶ß±˚˛≈Àfl¬±¯∏·≈ø˘
≈˝◊˜≈‡œ ’Ô¬ı± ‰¬±¬ı˛˜≈‡œ ¶ß±˚˛≈Àfl¬±¯∏ (bipolar / quadripolar) øÚÀ˚˛ ·øÍ¬Ó¬º ¤¬ı˛ øÚÀ‰¬¬ı˛ d¬¬ı˛øÈ¬ Œ¬ı¸À˜KÈ¬ ¬Û«±
(Basement membrane)º Œ¬ı¸À˜KÈ¬ ¬Û«± Î¬◊¬ÛÀ¬ı˛¬ı˛ ¤ø¬ÛÎ¬±ø˜«¸Àfl¬ Ò±¬ı˛Ì fl¬À¬ı˛ ¤¬ı— øÚÀ‰¬¬ı˛ Œ¬Û˙œd¬À¬ı˛¬ı˛
¸Àe· ¸—À˚±· ¬ı˛é¬± fl¬À¬ı˛º

(b) Œ¬Û˙œd¬¬ı˛ - Œ˝·˝3¬ı˛ ¤ø¬ÛøÔø˘˚˛±˜ ŒÔÀfl¬˝◊ ¤À¬ı˛ ˜”˘ Œ¬Û˙œd¬¬ı˛ ·øÍ¬Ó¬ ˝˚˛º ¸±Ò±¬ı˛ÌÓ¬– ˜¸‘Ì
Ò¬ı˛ÀÌ¬ı˛ Œ¬Û˙œ˝◊ ¤À¬ı˛ ŒÀ˝¬ Œ‡± ˚±˚˛º ·Í¬Ú ’Ú≈˚±˚˛œ ¤¬ı˛± Œ˜±È¬˜≈øÈ¬ ‰¬flË¡±fl¬±¬ı˛ (circular) ˘•§±ÀÈ¬
(longitudinal) ¤¬ı— Œfl¬±Ì±À‰¬ (diagonal) Ò¬ı˛ÀÚ¬ı˛ ˝ÀÓ¬ ¬Û±À¬ı˛º √õ∂À¬ı±ø¸¸, fl¬˘±¬ı˛ ¤¬ı— Œ˝fl¬±G¬ ¤¬ı˛±˝◊
Ú±Ú±ˆ¬±À¬ı ¸ø7¬¬¬Ó¬ ˝À˚˛ ·Í¬Ú fl¬À¬ı˛º

14.4.4 Œ˝ · 3̋¬ı˛ – (Coelom)

’Ú…±Ú… Œ˝ø˜fl¬ÀÎ«¬È¬À¬ı˛ ˜Ó¬˝◊ ¬ı…±˘±ÀÚ±¢≠±¸±¸¬ı˛± ¸•Û”Ì« ø¸À˘±À˜È¬ √õ∂±Ìœº øfl¬ôL≈√ ¤À¬ı˛ ø¸À˘±˜ ‡≈¬ı˝◊
¸—øé¬5 ’±fl¬±¬ı˛ Ò±¬ı˛Ì fl¬À¬ı˛ ¬Û”Ì«±e· ˙±˚˛ ¤¬ı— ¬Û“±‰¬øÈ¬ ‡ÀG¬ ø¬ıˆ¬q¡ ˝˚˛º ¤¬ı˛± ˝˘ ˚Ô±flË¡À˜ -

(a) √√õ∂À¬ı±ø¸¸ ø¸À˘±˜ - 1øÈ¬
(b) fl¬˘±¬ı˛ ø¸À˘±˜ - 2 øÈ¬
(c) Œ˝fl¬±G¬ ¬ı± ¬∏C±efl¬ ø¸À˘±˜ - 2 øÈ¬
ø¸À˘±˜·≈ø˘¬ı˛ ˜ÀÒ… ˜”˘Ó¬ ¬∏C±efl¬ø¸À˘±˜ ø¸À˘±˜¬ı˛À¸ (Coelomic fluid) ¤ ¬Û”Ì« Ô±Àfl¬º ¤˝◊ ¬ı˛À¸¬ı˛
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˜ÀÒ… ø¸À˘±À˜±¸±˝◊È¬ Ú±À˜ ¤fl¬ Ò¬ı˛ÀÌ¬ı˛ w¬±˜…˜±Ì Œfl¬±¯∏ Œ‡± ˚±˚˛º ¤¬ı˛± ’ÀÚfl¬È¬± Œù´Ó ¬ı˛q¡fl¬øÌfl¬±¬ı˛ ˜Ó¬
ŒÀ˝ ’Ú≈√õ∂À¬ı˙fl¬±¬ı˛œ Êœ¬ı±Ì≈¬ı˛ ‰¬±¬ı˛Ò±À¬ı˛ ¤fl¬øÈ¬ ¬Û«± ¸‘ø©Ü fl¬À¬ı˛ flË¡˜˙– Œ¸˝◊øÈ¬Àfl¬ Ò√ı—¸ fl¬À¬ı˛ Œ˚˛º

14.4.5  ’ôL√–fl¬efl¬±˘ – (Endoskeleton)

’øàÔ ¬ı± Ó¬¬ı˛≈Ì±øàÔ ¤À¬ı˛ ŒÀ˝ Œ‡± ˚±˚˛ Ú±º ’ôL√–fl¬efl¬±˘ Œ˜±È¬˜≈øÈ¬ øÚÀ‰¬ Î¬◊ø~ø‡Ó¬ ’—˙·≈ø˘ øÚÀ˚˛
·øÍ¬Ó¬

(a) ¬ı±!¬±˘ Î¬±˝◊¬ı±øÈ«¬fl≈¬˘±˜ (Buccal diverticulum) – fl¬˘±¬ı˛ ’—À˙¬ı˛ Œˆ¬Ó¬À¬ı˛ Œ˚ ̃ ≈‡·˝3¬ı˛ Ô±Àfl¬ Ó¬±¬ı˛
¬Û‘á¬œ˚˛ ’=À˘ ¤fl¬øÈ¬ ˙q¡, ¤fl¬˜≈À‡ ¬ıKÒ Ú±˘œfl¬±fl¬±¬ı˛ ’—˙ Œ‡± ˚±˚˛º ¤˝◊ ¬ıX Î¬◊¬ÛÚ±˘œøÈ¬ √õ∂À¬ı±ø¸¸ ø¸À˘±˜
’¬ıøÒ ø¬ıd¬‘Ó¬º ¤˝◊ ø¬ıÀ˙¯∏ ’e·øÈ¬Àfl¬ Œ¬ıÀÈ¬¸Úƒ (Bateson, 1885) ŒÚ±ÀÈ¬±fl¬Î«¬ ¬ıÀ˘ Î¬◊À~‡ fl¬À¬ı˛Úº ¬ÛÀ¬ı˛
Î¬◊˝◊˘œ (Willey, 1889) ¤¬ı˛ Ú±˜ ¬ıÀ˘ ¬ı˛±À‡Ú ŒàÈ¬±À˜±fl¬Î«¬ (stomochord)º øfl¬ôL≈√ Œ˚À˝Ó≈¬ ëfl¬Î«¬í (chord)

¤˝◊ fl¬Ô±È¬± Œfl¬±Ú ¤fl¬øÈ¬ øÚÀ¬ı˛È¬ (solid) ¬ıd≈¬ Œ¬ı±Á¬±ÀÓ¬ ¬ı…¬ı˝‘Ó¬ ˝˚˛, Ó¬±˝◊ ˝±˝◊˜…±Ú (Hyman) ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘
¤¬ı˛ Ú±˜ ŒÚ ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜, [Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜ - ¬ıX Î¬◊¬ÛÚ±˘œº ¤fl¬˜≈‡ ¬ıKÒ Ú˘±fl¬±¬ı˛ ’—˙]º

(b) √õ∂À¬ı±ø¸¸ Œ¶®ø˘È¬Ú (Proboscis Skeleton) Œ¬ı¸À˜KÈ¬ ¬Û«± ŒÔÀfl¬ ·øÍ¬Ó¬ ̋ ˚˛º ¤¬ı˛ ̃ Ò…±—À˙ ¤fl¬øÈ¬
‰¬›Î¬ˇ± ‰¬…±õI◊± ’—˙ Œ‡± ˚±˚˛º Ó¬±Àfl¬ ¬ıÀ˘ ø˜øÎ¬˚˛±Ú Œõ≠È¬ (Median plate)º ¤¬ı˛ ‰¬±¬ı˛¬Û±À˙ fl¬ÚEÀ˚˛Î¬ fl¬˘±
(Chondroid tissue) Ú±À˜ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÌ¬ı˛ fl¬˘± Œ‡± ˚±˚˛º

(c) ¬ıË…±øefl¬˚˛±˘ Œ¶®ø˘È¬Ú (Branchial skeleton) ¤˝◊ ’—˙øÈ¬› Œ¬ı¸À˜KÈ¬ ¬Û«± flË¡˜˙– ¬Û≈¬ı˛≈ ˝À˚˛ ∆Ó¬¬ı˛œ
˝˚˛º ¤¬ı˛ ˜ÀÒ… ¬ı˝≈¸—‡…fl¬ 'M' ’±fl‘¬øÓ¬¬ı˛ G¬ Œ‡± ˚±˚˛º ¤˝◊ G¬·≈ø˘¬ı˛ ˜±ÀÁ¬ Ô±Àfl¬ 'U' ’±fl‘¬øÓ¬¬ı˛ G¬º

(d) ¬Û±˝◊À·±fl¬Î«¬ (Pygochord) ¬∏C±Àefl¬¬ı˛ ¬Û(±» - ˚fl‘¬» ’—À˙ ’La › Œ˝ √õ∂±‰¬œÀ¬ı˛¬ı˛ ˜±ÀÁ¬ G¬±fl‘¬øÓ¬
’—˙Àfl¬ ¬ıÀ˘ ¬Û±˝◊À·±fl¬Î«¬º ¤˝◊ ¬Û±˝◊À·±fl¬Î«¬ ¸y√√¬ıÓ¬– ¬Û(±» ˚fl‘¬» ’—À˙¬ı˛ (Post hepatic region)

’ôL√–fl¬efl¬±˘ ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º

14.4.6 Œ¬ÛÃø©Üfl¬Ó¬La –

Œ¬ÛÃø©Üfl¬ Ú±˘œøÈ¬ ˜≈‡ ŒÔÀfl¬ ¬Û±˚˛≈øÂ√^ ’¬ıøÒ ø¬ıd¬‘Ó¬ ¤fl¬øÈ¬ ˘•§± ÚÀ˘¬ı˛ ˜Ó¬ ¤¬ı— ’æ≥Ó¬ Ò¬ı˛ÀÚ¬ı˛ fl¬±¬ı˛Ì
¤ÀÓ¬ Œfl¬±Ú Œ¬Û˙œ Ô±Àfl¬ Ú±º ¬Ûø¬ı˛¬ıÀÓ«¬ ¤˝◊ Œ¬ÛÃø©Üfl¬ Ú±˘œ¬ı˛ Œ˝ √õ∂±‰¬œ¬ı˛ ø¸ø˘˚˛±˚≈q¡ ¤ø¬ÛøÔø˘˚˛±˜ øÀ˚˛
’±¬ı‘Ó¬ Ô±Àfl¬º ¸˜d¬ Ú±˘œøÈ¬ ‰¬±¬ı˛øÈ¬ ø¬ıÀ˙¯∏ ’—À˙ ø¬ıˆ¬q¡ Ô±Àfl¬ –

(a) ˜≈‡Ú±˘œ ¬ı± ¬ı±!¬±˘ øÈ¬Î¬◊¬ı (Buccal tube)

(b) ·˘ø¬ı˘ ¬ı± Ù¬…±ø¬ı˛—' (Pharynx) ¤¬ı˛ ’±¬ı±¬ı˛ ≈˝◊øÈ¬ ’—˙
(i) ¬ıË…±øefl¬˚˛±˘ ¬ı± Ù≈¬˘fl¬± ’=˘ (Branchial region)

(ii) ¢∂øKÔ˚≈q¡ Œ¬ÛÃø©Üfl¬ ’—˙ (Digestive region)

(c) ¢∂±¸Ú±˘œ ¬ı± ˝◊À¸±ÀÙ¬·±¸ (Oesophagus)

(d) ’La ¬ı± ˝◊ÀKÈ¬¸È¬±˝◊Ú (Intestine)º
‡±…¢∂˝Ì › ¬Ûø¬ı˛¬Û±fl¬ (Feeding and Digestion) – ¬ı…±˘±ÀÚ±¢≠¸±¸ ø¸ø˘˚˛±¬ı˛ ˜±Ò…À˜ ‡±¬ı±¬ı˛ ¸—¢∂˝

fl¬À¬ı˛º ‡±…¢∂˝ÀÌ¬ı˛ ¸˜˚˛ √õ∂À¬ı±ø¸¸øÈ¬ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı±øÎ¬ˇ Ó¬Ô±fl¬øÔÓ¬ ·‘˝ ’Ô«±» øÈ¬Î¬◊À¬ı¬ı˛ ¬ı±˝◊À¬ı˛ Œ¬ıøÎ¬ˇÀ˚˛
’±À¸º ¤fl¬˝◊ ¸Àe· ¤ø¬ÛÎ¬±˜«±˘ ¢∂øKÔ ŒÔÀfl¬ øÚ–¸‘Ó¬ ø˜Î¬◊fl¬±À¸¬ı˛ ¬Û±Ó¬˘± ‰¬±À¬ı˛ ÊÀ˘ Œˆ¬À¸ Ô±fl¬±
‡±…fl¬Ì±·≈ø˘ ’±È¬Àfl¬ ˚±˚˛º ¬Û‘á¬ÀÀ˙ Œ˚ ø¸ø˘˚˛±·≈ø˘ Ô±Àfl¬ (dorsal cilia) Ó¬±À¬ı˛ flË¡˜±·Ó¬ ’±‚±ÀÓ¬
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ø˜Î¬◊fl¬±À¸ ’±È¬Àfl¬ Ô±fl¬± ‡±…fl¬Ì±·≈ø˘ ’efl¡œ˚˛ ŒÀ˙ ’¬ıøàÔÓ¬ (ventrally placed mouth) ˜≈‡øÂ√^ øÀ˚˛
˜≈‡ ·˝3À¬ı˛ √õ∂À¬ı˙ fl¬À¬ı˛º ‡±À…¬ı˛ ˜”˘ ’—˙øÈ¬ Ù¬…±ø¬ı˛—À'¬ı˛ ’efl¬œ˚˛ ŒÀ˙˝◊ ‰¬±ø˘Ó¬ ˝˚˛º fl¬±¬ı˛Ì ¤˝◊ ’—˙øÈ¬ÀÓ¬
Œfl¬±Ú ù´¸Ú ˚La (respiratory organ) ŒÚ˝◊º øfl¬ôL≈√ øfl¬Â√≈ ‡≈¬ı˝◊ é≈¬^ ‡±…fl¬Ì± › ¬ı±ø˘fl¬Ì± ·˘ø¬ıÀ˘¬ı˛ ¬Û‘á¬œ˚˛
’=À˘ ‰¬À˘ ˚±˚˛º ¤˝◊·≈ø˘ ¸Àe· ¸Àe· ¸±˝◊Ú…±À©Ü±øfl¬Î¬◊ø˘¬ı˛ ¬Z±¬ı˛± ¸—·‘ø˝Ó¬ ˝˚˛ ¤¬ı— ø¸ø˘˚˛±¬ı˛ ’±‚±ÀÓ¬¬ı˛
˜±Ò…À˜ ’±¬ı±¬ı˛ ’efl¬œ˚˛ ŒÀ˙ ·˘ø¬ıÀ˘ ‰¬±ø˘Ó¬ ˝˚˛º ·˘ø¬ı˘ ŒÔÀfl¬ ‡±… ¤¬ı˛¬Û¬ı˛ ¢∂±¸Ú±˘œÀÓ¬ ‰¬±ø˘Ó¬ ˝˚˛
Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ Œ¬Û˙œ ¸—Àfl¬±‰¬ÀÚ¬ı˛ Ù¬À˘º øfl¬ôL≈√ Œ¬ÛÃø©Üfl¬ Ú±˘œÀÓ¬ ‡±À…¬ı˛ ‰¬˘Ú ˜”˘Ó¬ ø¸ø˘˚˛±¬ı˛ ¬Û(±» ‰¬˘Ú
(backward movement) ¤¬ı˛ Ù¬À˘˝◊ ‚ÀÈ¬º Œ¬Ûø¬ı˛àÈ¬±˘ø¸¸ [’±øLafl¬ Œ¬Û˙œ¬ı˛ ¸=±˘Ú] ˙≈Ò≈˜±S
Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ ¸•ú≈‡ˆ¬±À·˝◊ Œ‡± ˚±˚˛º

¬Ûø¬ı˛¬Û±Àfl¬¬ı˛ ¸±˝±˚…fl¬±¬ı˛œ Î¬◊»À¸‰¬fl¬·≈ø˘ ˜”˘Ó¬– ¢∂±¸Ú±˘œÀÓ¬ ’¬ıøàÔÓ¬ Î¬◊»À¸‰¬fl¬ ¢∂øKÔ·≈ø˘ ŒÔÀfl¬˝◊
øÚ–¸‘Ó¬ ˝˚˛º √õ∂À¬ı±ø¸À¸¬ı˛ ø˜Î¬◊fl¬±À¸ ’…±˜±˝◊À˘Êƒ Ú±˜fl¬ Î¬◊»À¸‰¬Àfl¬¬ı˛ ¸KÒ±Ú ¬Û±›˚˛± Œ·ÀÂ√º Œ¬ÛÃø©Üfl¬ Ú±˘œ¬ı˛
Œ˝¬Û±øÈ¬fl¬ ’=À˘ Œ√õ∂±øÈ¬À˚˛¸, ˜±˘ÀÈ¬Êƒ ¤¬ı— ˘±˝◊À¬ÛÀÊ¬ı˛ ’±øÒfl¬… Œ‡± ˚±˚˛º ¤˝◊ ¸˜d¬ Î¬◊»À¸‰¬fl¬·≈ø˘
¬ı…˘±ÀÚ±¢≠±¸±À¸¬ı˛ ¬Ûø¬ı˛¬Û±Àfl¬ ¸±˝±˚… fl¬À¬ı˛º

14.4.7 ù´¸ÚÓ¬La –

Ù≈¬˘fl¬± › Ó¬»¸—˘¢ü ’e· ¤¬ı— ·˘ø¬ıÀ˘¬ı˛ ’ˆ¬…ôL√À¬ı˛ Œ˚ ø¸ø˘˚˛±·≈ø˘ Ô±Àfl¬ Ó¬±À¬ı˛ ¸±˝±À˚… ¸øißø˝Ó¬
ÊÀ˘¬ı˛ ¤fl¬øÈ¬ ˙øq¡˙±˘œ Ó¬¬ı˛e· ¸‘ø©Ü fl¬À¬ı˛ ¤À¬ı˛ ù´¸ÀÚ¬ı˛ √õ∂±Ôø˜fl¬ √õ∂øflË¡˚˛±È¬± ¸•Ûiß fl¬¬ı˛± ˝˚˛º Ê˘ ˜≈‡
øÀ˚˛ √õ∂À¬ı˙ fl¬À¬ı˛ Ù≈¬˘fl¬± øÂ√^ øÀ˚˛ øÚ·«Ó¬ ˝˚˛º Œˆ¬Ó¬À¬ı˛ ’±¸± ÊÀ˘¬ı˛ ¸Àe· ‡±… ¬ıd≈¬ ¤¬ı— ^¬ıœˆ”¬Ó¬ ’ø'ÀÊÚ
ŒÀ˝ √õ∂À¬ı˙ fl¬À¬ı˛º fl¬±¬ı«Ú-Î¬±˝◊-’'±˝◊Î¬ ¬ıø˝¶‘®Ó¬ ÊÀ˘¬ı˛ ¸Àe· ¬ı±˝◊À¬ı˛ ‰¬À˘ ˚±˚˛º

14.4.8 ¸—¬ı˝ÚÓ¬La –

¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛q¡ ¸—¬ı˝ÚÓ¬La ¸≈·øÍ¬Ó¬º
¸—¬ı˝ÚÓ¬ÀLa ˚± ˚± Ô±Àfl¬ –-
(a) ¬ı˛q¡ - ¬ıÌ«˝œÚ, ¤ÀÓ¬ fl¬Ó¬·≈ø˘ ø¬ıøé¬5 ’…±ø˜¬ı±¬ı˛ ˜Ó¬ ¤ÀG¬±øÔø˘˚˛±˘ ¬ı˛q¡ fl¬øÌfl¬± Œ‡± ˚±˚˛º
(b) ˝‘»ø¬ÛG¬ Ôø˘ (Heart vesicle) › Œfl¬fœ˚˛ ̧ ±˝◊Ú±¸ (central sinus) – Œfl¬fœ˚˛ ̧ ±˝◊Ú±¸±øÈ¬ ¤fl¬øÈ¬

ŒÂ√±È¬ ̆ •§±ÀÈ¬ Ò¬ı˛ÀÌ¬ı˛ ’¸—Àfl¬±‰¬Úé¬˜ (non contractile) Ôø˘ ø¬ıÀ˙ ∏̄º √õ∂À¬ı±ø¸À¸¬ı˛ ¬ı±!¬±˘ Î¬± ◊̋̂ ¬±øÈ«¬fl≈¬˘±À˜¬ı˛
øÍ¬fl¬ ›¬ÛÀ¬ı˛ ¤¬ı˛ ’¬ıàÔ±Úº ø¬ıøˆ¬iß ¸—¢∂±˝fl¬ ¬ı˛q¡¬ı˝±Ú±˘œ¬ı˛ (collecting blood vessels) ˜±Ò…À˜ ¬ı˛q¡ ¤˝◊
Œfl¬fœ˚˛ ¸±˝◊Ú±À¸ ¤À¸ Ê˜± ˝˚˛º Œfl¬fœ˚˛ ¸±˝◊Ú±À¸¬ı˛ øÍ¬fl¬ ›¬ÛÀ¬ı˛ ’¢∂ˆ¬±À· Ô±Àfl¬ Œ¬Û˙œ˚≈q¡ ¸Àefl¬±‰¬Úé¬˜
˝‘»ø¬ÛG¬øÈ¬º ¤¬ı˛ ¸—Àefl¬±‰¬Ú˙œ˘Ó¬± Œfl¬fœ˚˛ ¸±˝◊Ú±À¸ ¸=±ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— Ù¬À˘ Œfl¬fœ˚˛ ¸±˝◊Ú±¸ ¸Àefl¬±‰¬Úé¬˜
˝˚˛ ¤¬ı— ¬ı˛q¡¸—¬ı˝Ú fl¬À¬ı˛ ˜”˘Ó¬– ¤¬ı˛ ’¢∂ˆ¬±À· ’¬ıøàÔÓ¬ ¬ıø˝˜≈«‡œ ¬ı˛q¡ ¬ıø˝–Ú±˘œ·≈ø˘¬ı˛ ˜±Ò…À˜ (afferent

blood vessels)º ¤˝◊ ¬ı˛q¡¬ı±ø˝ Ú±˘œ √õ∂À¬ı±ø¸À¸ ’¬ıøàÔÓ¬ √õ∂À¬ı±ø¸¸ ¢∂øKÔ (Proboscis gland) ¬ı±
Œ¢≠±˜±¬ı˛≈˘±À¸¬ı˛ ‰¬±¬ı˛Ò±À¬ı˛ ¤fl¬øÈ¬ Ê±ø˘fl¬±fl¬±¬ı˛ Œ¬ı©ÜøÚ (plexus) ∆Ó¬¬ı˛œ fl¬À¬ı˛º Œ¢≠±˜±¬ı˛≈˘±À¸¬ı˛ ˜±Ò…À˜˝◊ ¬ı˛q¡
ŒÔÀfl¬ ø¬ı¬Û±fl¬œ˚˛ ¬ıÊ«…¬Û±Ô«·≈ø˘ ø¬ı˜≈q¡ ˝À˚˛ ¬ı˛q¡Àfl¬ ¬Ûø¬ı˛˙≈X fl¬À¬ı˛º

(c) Ò˜Úœ [¸¬ı˛¬ı¬ı˛±˝ Ú±˘œ] [arteries or distributing vessels] Œ¢≠±˜±¬ı˛≈˘±¸ ŒÔÀfl¬ ¬Ûø¬ı˛˙≈X ¬ı˛q¡
‰¬±¬ı˛øÈ¬ ˜”˘ Ò˜øÚ¬ı˛ ¸±˝±À˚… ŒÀ˝ ¬Ûø¬ı˛¬ı±ø˝Ó¬ ˝˚˛º ¤¬ı˛± Œ˝±˘ -

(i) Î¬¬ı˛¸±˘ √õ∂À¬ı±ø¸¸ Ò˜øÚ - 1øÈ¬
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(ii) Œˆ¬KÈò¬±˘ √õ∂À¬ı±ø¸¸ Ò˜øÚ - 1øÈ¬
(iii) ˝◊Ù¬±À¬ı˛KÈ¬ Œ¢≠±˜±¬ı˛≈˘±¬ı˛ Ò˜øÚ  - 2øÈ¬
˝◊Ù¬±À¬ı˛KÈ¬ Œ¢≠±˜±¬ı˛≈˘±¬ı˛ Ò˜øÚ Ú±ÚÒ¬ı˛ÀÚ¬ı˛ ˙±‡± Ò˜øÚ¬ı˛ ˜±Ò…À˜ ŒÀ˝ ¬ı˛q¡ ¸=±˘Ú fl¬À¬ı˛º

˝◊¬Ù¬±À¬ı˛KÈ¬ Œ¢≠±˜±¬ı˛≈˘±¬ı˛ Ò˜øÚ 
 →

ïïïïïïïïï [¬ı±!¬±˘ øÈ¬Î¬◊À¬ı¬ı˛ ‰¬±¬ı˛¬Û±˙ Œ¬ı©ÜÚ fl¬À¬ı˛]

�

Œ¬Ûø¬ı˛¬ı±!¬±˘ ¬ı˛q¡Ú±˘œ [’efl¬œ ˛̊ ŒÀ˙ ≈̊q¡ ˝ ˛̊]
�

’efl¬œ ˛̊ ¬ı˛q¡Ú±˘œ
�

’efl¬œ ˛̊ fl¬˘±¬ı˛ Ú±˘œ ø¬ı˛„ Ú±˘œ ’…±Ù¬±À¬ı˛KÈ¬ ¬ıË…±øefl¬˚˛±˘ Ò˜øÚ
(Ventral collar vessel) (Ring vessel)

[fl¬˘±¬ı˛ ’=À˘] [fl¬˘±¬ı˛ ’=À˘]

(d) ¸—¢∂±˝fl¬ Ú±˘œ ¬ı± ø˙¬ı˛± (Collecting vessels or veins)

Œ˝√õ∂±‰¬œ¬ı˛, Œ¬ÛÃø©Üfl¬ Ú±˘œ √õ∂±‰¬œ¬ı˛ ¤¬ı— Ù≈¬˘fl¬± ŒÔÀfl¬ ’˙≈X¬ı˛q¡ ¤fl¬øÈ¬ ˜±S ¬Û‘á¬œ˚˛ Ú±˘œÀÓ¬ ¸—·‘˝œÓ¬
˝ ˛̊ (dorsal vessels)º ¤˝◊ Ú±˘œøÈ¬ fl¬˘±À¬ı˛¬ı˛ ’¢∂ˆ¬±À· ¶£¬œÓ¬ ˝À˚˛ Œˆ¬Ú±¸ ¸±˝◊Ú±¸ (venous sinus) ·Í¬Ú
fl¬À¬ı˛º ¤¬ı˛ ̧ Àe· ’±¬ı±¬ı˛ √õ∂À¬ı±ø¸À¸¬ı˛ ≈˝◊¬Û±˙ ŒÔÀfl¬ ≈ÀÈ¬± ¬Û±ù´«œ˚˛ √õ∂À¬ı±ø¸¸ ø˙¬ı˛± (lateral probosis veins)

˚≈q¡ ˝˚˛ ¤¬ı— ¤fl¬¸Àe· Œfl¬fœ˚˛ ¸±˝◊Ú±À¸ Î¬◊iú≈q¡ ˝˚˛º
14.4.9 Œ¬ı˛‰¬ÚÓ¬La (Excretory System) – √õ∂À¬ı±ø¸¸ ’¬ıøàÔÓ¬ √õ∂À¬ı±ø¸¸ ¢∂øKÔ ¬ı± Œ¢≠±˜±¬ı˛≈˘±¸

¤À¬ı˛ ̃ ”˘ Œ¬ı˛‰¬Ú ’e·º Œ¬Ûø¬ı˛ÀÈ¬±øÚ˚˛±˜ ŒÔÀfl¬ Œ¬ıøÎ¬ˇÀ˚˛ ’±¸± fl¬Ó¬·≈ø˘ ¬ıXÚ±˘œ øÚÀ˚˛ ¤˝◊ Œ¢≠±˜±¬ı˛≈˘±¸ ·øÍ¬Ó¬º
Œ¢≠±˜±¬ı˛≈˘±¸ Œfl¬fœ˚˛ ¸±˝◊Ú±¸, ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜ ¤¬ı— ˝‘ƒø¬ÛG¬ Ôø˘¬ı˛ ‰¬±¬ı˛¬Û±À˙ ø‚À¬ı˛ Ô±Àfl¬º Œ¢≠±˜±¬ı˛≈˘±¸
ŒÔÀfl¬ Œ¬ı˛‰¬ÚÊ±Ó¬ ¬ıÊ«…¬Û±Ô« √õ∂À¬ı±ø¸¸ ø¸À˘±˜ ˝À˚˛ √õ∂À¬ı±ø¸¸ øÂ√À^¬ı˛ (Proboscis pore)  ˜±Ò…À˜ ¬ı±˝◊À¬ı˛
øÚ·«Ó¬ ˝˚˛º

ø¬ı¬Û±fl¬œ˚˛ ¬ıÊ«…¬Û±Ô« Œ¢≠±˜±¬ı˛≈˘±¸

¬ı±˝◊À¬ı˛ øÚ·«Ó¬ √õ∂À¬ı±ø¸¸ øÂ√^ √õ∂À¬ı±ø¸¸ ø¸À˘±˜

14.4.10 Ú±ˆ«¬Ó¬La – ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Ú±ˆ«¬Ó¬La ‡≈¬ı˝◊ ¸±Ò±¬ı˛Ì ¤¬ı— ’Ú≈ißÓ¬º ¤˝◊ Ó¬ÀLa¬ı˛ ˜”˘ ’—˙øÈ¬
·øÍ¬Ó¬ ˝À˚˛ÀÂ√¬ ’5 ¤ø¬ÛÎ¬±˜«±˘ Ú±ˆ«¬ d¬¬ı˛ (intra epideermal nerve layer) Ú±À˜ ¤fl¬øÈ¬ Œõ≠'±¸ øÚÀ˚˛º
¤˝◊ Œõ≠'±¸øÈ¬ ¤ø¬ÛÎ¬±ø˜«À¸¬ı˛ øÍ¬fl¬ øÚÀ‰¬˝◊ ’¬ıàÔ±Ú fl¬À¬ı˛º ¤˝◊ Ú±ˆ«¬ Œõ≠'±¸ øfl¬Â√≈ ¸≈øÚø«©Ü Ê±˚˛·±˚˛ ¬Û≈¬ı˛≈ ˝À˚˛
Ú±ˆ«¬ fl¬Î«¬-¤ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝À˚˛ÀÂ√º ¤˝◊¬ı˛fl¬˜˝◊ ≈˝◊øÈ¬ ˘±ˆ«¬ fl¬Î¬« ˘•§±˘ø•§ˆ¬±À¬ı Œ·±È¬± ˙¬ı˛œÀ¬ı˛ Â√øÎ¬ˇÀ˚˛ ’±ÀÂ√º ¤fl¬øÈ¬
˜Ò… ¬Û‘øá¬˚˛ Ó¬˘ ¬ı¬ı˛±¬ı¬ı˛ › ’Ú…øÈ¬ ˜Ò… ’efl¬œ˚˛ Ó¬˘ ¬ı¬ı˛±¬ı¬ı˛º ˜Ò…±efl¬œ˚˛ Ú±ˆ«¬fl¬Î¬«øÈ¬ ¸•ú≈À‡ √õ∂¸±ø¬ı˛Ó¬ ˝À˚˛ÀÂ√
fl¬˘±¬ı˛ ¬∏C±efl¬ ‡G¬ ’¬ıøÒ ¤¬ı— ˜Ò… ¬Û‘øá¬˚˛ Ú±ˆ«¬ fl¬ÀÎ«¬¬ı˛ ¸Àe· ø˜ø˘Ó¬ ˝À˚˛ÀÂ√ ¤fl¬øÈ¬ ¬ı‘M±fl¬±¬ı˛ Œ¬ı©ÜøÚ ¸‘ø©Ü
fl¬À¬ı˛º ¤˝◊ Œ¬ı©ÜøÚÀfl¬ ¬ıÀ˘ ̧ ±¬ı˛fl¬±˜ƒ ¤ÀKÈ¬ø¬ı˛fl¬ Ú±ˆ«¬ ø¬ı˛„ƒ (circum enteric nerve ring) ¬Û‘ø©Ü˚˛ Ú±ˆ«¬ fl¡Î«¬øÈ¬¬›

�

�

→

→ →

→
¬Û(±»˜≈ø‡

→
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¸±˜ÀÚ õ∂¸±ø¬ı˛Ó¬ ˝√√À˚˛ õ∂Àfl¡±ø¸¸ ’¬ıøÒ ¤¬ı— Œ¸‡±ÀÚ› ¤fl¡øÈ¬ ’¢∂ Ú±ˆ«¬ ø¬ı˛„√√ ¬ı± ’…±ø∞I◊ø¬ı˛˚˛±¬ı˛ ·±Î«¬ ø¬ı˛e·
(antirior nerve ring) Ú±À˜ Ú±ˆ«¬ Œ¬ı©ÜøÚ ·Í¬Ú fl¬À¬ı˛º ¬Û‘øá¬˚˛ Ú±ˆ«¬ fl¬Î«¬øÈ¬ ¤ø¬ÛÎ¬±ø˜«¸ ŒÔÀfl¬ ø¬ı‰≈¬…Ó¬ ˝À˚˛
fl¬˘±¬ı˛ ’—À˙ fl¬˘±¬ı˛ fl¬Î«¬ ¬ı± øÚÎ¬◊À¬ı˛±fl¬Î«¬ Ú±˜fl¬ Ú±ˆ«¬ fl¬Î«¬ ¸‘ø©Ü fl¬À¬ı˛º

¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œfl¬±Ú Œfl¬fœ˚˛ Ú±ˆ«¬Ó¬La ŒÚ˝◊, ŒÚ˝◊ Œfl¬±Ú ø¬ıÀ˙¯∏ ¸—À¬ıÚ’e· (sense organ)º ≈̇Ò≈
¸˜d¬ ̇ ¬ı˛œ¬ı˛ Ê≈ÀÎ¬ˇ Â√øÎ¬ˇÀ˚˛ Ô±Àfl¬ ̧ —À¬ıfl¬ Œfl¬±¯∏ (receptor cells) ̊ ±¬ı˛± ̃ ”˘Ó¬– ¶Û˙«ÀÚøf˚˛ (tactile sense

organ) ø˝¸±À¬ı fl¬±Ê fl¬À¬ı˛º
Ú±ˆ«¬Ó¬ÀLa¬ı˛ Ú±ˆ«¬·≈ø˘ ¸±Ò±¬ı˛Ìˆ¬±À¬ı ø¬ZÀ˜¬ı˛≈ (bipolar) ¬ı± ¬ı˝≈À˜¬ı˛≈ (multipolar) ø¬ıø˙©Ü ˝˚˛º
14.4.11 ÊÚÚÓ¬La – ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ŒÀ˝ ¶aœ-¬Û≈¬ı˛≈¯∏ Œˆ¬ ’±ÀÂ√º ¤À¬ı˛ ÊÚÚ √õ∂øflË¡˚˛± ˜”˘Ó¬ Œ˚ÃÚ

ÊÚÚ ¬ÛVøÓ¬º ’À˚ÃÚ ÊÚÚ ¸‰¬¬ı˛±‰¬¬ı˛ Œ‡± ˚±˚˛ Ú±º ˙≈Ò≈˜±S Balanoglossus capensis [¬ı…±˘±ÀÚ±¢≠¸±¸
fl¬…±À¬ÛÚø¸¸] › ·¬ı˛˜fl¬±À˘ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬Û(±ˆ¬±À·¬ı˛ øfl¬Â√≈ ’—˙ ø¬ıø2Âiß ˝À˚˛ ÚÓ≈¬Ú √õ∂±Ìœ ¸‘ø©Ü ˝ÀÓ¬ Œ‡± Œ·ÀÂ√º

¸±Ò±¬ı˛Ì ˆ¬±À¬ı ˙≈Ò≈ ¬ıø˝¬ı˛±fl‘¬øÓ¬ ŒÀ‡ ¤À¬ı˛ ¶aœ-¬Û≈¬ı˛≈¯∏ Œ‰¬Ú± ˚±˚˛ Ú±º ø¬ıøˆ¬iß Œ˚ÃÚ±e··≈ø˘ fl¬Ó¬·≈ø˘
¸±ø¬ı˛¬ıX Ôø˘¬ı˛ ˜ÀÒ… ˘•§±˘ø•§ˆ¬±À¬ı ¬ıË±øefl¬›ÀÊøÚÈ¬±˘ ’—À˙¬ı˛ ≈˝◊ ¬Û±À˙ ¸ø7¬¬¬Ó¬ Ô±Àfl¬º ¤˝◊·≈ø˘
Œ·±ÀÚ±À¬Û±¬ı˛ (gonopore) Ú±À˜ fl¬Ó¬·≈ø˘ øÂ√À^¬ı˛ ˜±Ò…À˜ ¬ı±˝◊À¬ı˛ Î¬◊iú≈q¡ ˝˚˛º ¶aœ › ¬Û≈¬ı˛≈¯∏ ÊÚÚÀfl¬±¯∏ ¤˝◊
Œ·±ÀÚ±À¬Û±À¬ı˛¬ı˛ ˜±Ò…À˜ ŒÀ˝¬ı˛ ¬ı±˝◊À¬ı˛ ’±À¸ ¤¬ı— ¬ıø˝–øÚÀ¯∏fl¬ ‚ÀÈ¬ ¸‰¬¬ı˛±‰¬¬ı˛ Œ˜-Ê≈Ú ˜±À¸º

14.4.12 ø¬ıfl¬±˙ (development) –
(a) √õ∂±fl¬ƒ˘±ˆ«¬±˙±¬ı˛ (Pre-larval development) – ¤À¬ı˛ øflv¬Àˆ¬Ê ˝À˘±¬ıv±øàÈ¬fl¬ Ò¬ı˛ÀÚ¬ı˛ ’Ô«±»

øflv¬Àˆ¬ÀÊ¬ı˛ Ù¬À˘ Œ·±È¬± øÚø¯∏q¡ øÎ¬•§±Ì≈È¬±˝◊ ¸˜±Úˆ¬±À¬ı ø¬ıˆ¬q¡ ˝ÀÓ¬ Ô±Àfl¬º ¤˝◊ ø¬ıˆ¬q¡ ’—˙·≈ø˘Àfl¬ ¬ıÀ˘
¬ıv±ÀàÈ¬±ø˜˚˛±¬ı˛ (Blastomere)º ‡≈¬ı ^≈Ó¬ (5-16 ‚∞I◊±] ¤˝◊ ¬ıv±ÀàÈ¬±ø˜˚˛±¬ı˛·≈ø˘ ¤fl¬øÈ¬ Ù“¬±¬Û± Œ·±˘fl¬±fl¬±¬ı˛
(spherical) w”¬Ì ∆Ó¬¬ı˛œ fl¬À¬ı˛º ¤Àfl¬ ¬ıÀ˘ ø¸À˘±¬ıv±àÈ¬≈˘± (coeloblastula)º ¤¬ı˛ ¬ı˛¸¬Û”Ì« Œfl¬fœ˚˛ ·˝3¬ı˛øÈ¬¬ı˛
Ú±˜ ¬ıv±ÀàÈ¬±ø¸˘ (Blastocoel)º flË¡À˜ ¤˝◊ w”¬ÌÀÀ˝ ¤ÀKÈ¬À¬ı˛±ø¸À˘±˜ ¸‘ø©Ü ˝˚˛º √õ∂±˚˛ 24–36 ‚∞I◊±¬ı˛ ˜ÀÒ…
w”¬Ì ̆ ±ˆ«¬±˚˛ Î¬◊¬ÛÚœÓ¬ ̋ ˚˛º ¤˝◊ ̆ ±ˆ«¬± øÚÀÊ¬ı˛ ’Àé¬¬ı˛ ‰¬±¬ı˛¬Û±À˙ ‚≈¬ı˛¬Û±fl¬ ‡±˚˛ ¬ıÀ˘ ̃ ”˘±¬ı˛ (Johannes Muller,

1850) ¤¬ı˛ Ú±˜ øÀ˚˛øÂ√À˘Ú È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬± (Tonaria larva)º

(b) È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬± (Tornaria larva) –
(i) Œ‡ÀÓ¬ ’ÀÚfl¬È¬± øÎ¬•§±fl¬±¬ı˛ › ø¬Z¬Û±ù´«œfl¬ˆ¬±À¬ı √õ∂øÓ¬¸˜ (Bilaterally symmetrical)º

(ii) 1-3 ø˜.ø˜ Œ¬ıø˙ œ‚« ˝˚˛ Ú±º
(iii) ˜≈‡ ’efl¬œ˚˛ øÀfl¬ ’¬ıøàÔÓ¬º
(iv) ˜≈À‡¬ı˛ ’±À·¬ı˛ ’—˙øÈ¬Àfl¬ ¬ıÀ˘ ø√õ∂-›¬ı˛±˘ Œ˘±¬ı (Pre oral lobe)º
(v) ø√õ∂-›¬ı˛±˘ Œ˘±À¬ı¬ı˛ ’±À· ¤fl¬øÈ¬ ¶Û©Ü ’—˙ Œ‡± ˚±˚˛º ¤Àfl¬ ¬ıÀ˘ ¤ø¬Ûfl¬…±˘ Œõ≠È¬ (apical

plate)º
(vi) fl¬Ó¬·≈ø˘ ·…±e·ø˘˚˛±˚≈q¡ Ú±ˆ«¬ Œfl¬±¯∏, ø¸ø˘˚˛± › ≈øÈ¬ ’øé¬ ø¬ıµ≈ (eye spot) ¤˝◊ ¤ø¬Ûfl¬…±˘ Œõ≠ÀÈ¬

Ô±Àfl¬º
(vii) ŒÀ˝ ’ôL√Ó¬– øÓ¬ÚøÈ¬ ø¸ø˘˚˛±˚≈q¡ ¬ıKÒÚœ Œ‡± ˚±˚˛ (ciliated band)º ’¬ıàÔ±Ú ’Ú≈˚±˚˛œ ¤À¬ı˛

Ú±˜ ˚Ô±flË¡À˜ -ø√õ∂›¬ı˛±˘ › Œ¬Û±©Ü›¬ı˛±˘ - [¤ø¬Ûfl¬…±˘ Œõ≠ÀÈ¬] › ¬Û±˚˛≈¬ı˛ ‰¬±¬ı˛Ò±À¬ı˛ ¸±¬ı˛fl¬±˜ ¤Ú±˘
(circumanal ciliated band) ¬ı…±`¬ ¬ı± ŒÈ¬À˘±¬∏Cflƒ¬ (telotroch)º ¤˝◊ ¬Û±øÈ¬ÀÓ¬ ø¸ø˘˚˛±·≈ø˘ Œ¬ı˙
˙øq¡˙±˘œ › ˘•§±ÀÈ¬ Œ·±ÀÂ√¬ı˛ ¤¬ı— ·˜ÀÚ ¸˝±˚˛Ó¬±fl¬±¬ı˛œº
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(viii) Œ¬ÛÃø©Üfl¬ Ú±˘œøÈ¬ÀÓ¬ ¸≈¶Û©Ü ¢∂±¸Ú±˘œ, ¬Û±fl¬àÔ˘œ ¤¬ı— ’La Œ‡± ˚±˚˛º
(ix) ¬Û“±‰¬øÈ¬ ø¸À˘±˜ ·˝3¬ı˛ ŒÀ˝¬ı˛ øÓ¬ÚøÈ¬ ‡ÀG¬ ø¬ıÚ…d¬ Ô±Àfl¬º

È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ¬«±¬ı˛ flË¡˜¬ı‘øX¬ı˛ ¬Ù¬À˘ ^≈Ó¬ ∆ø˝fl¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚ÀÈ¬ ¤¬ı— ¬Û”Ì«±e· ˙± √õ∂±5 ˝˚˛º
(c) ˘±ˆ«¬±¬ı˛ ¬ı‘øX –

(i) õ≠…±efl¬È¬ÀÚ¬ı˛ ˜Ó¬ ˜≈q¡ ¸=¬ı˛Ì˙œ˘ ¤˝◊ ˘±ˆ«¬±¬ı˛ ^≈Ó¬ ∆ø˝fl¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝ÀÓ¬ Ô±Àfl¬º
(ii) ¬ı˛”¬Û±ôL√¬ı˛ fl¬±À˘ ’±fl¬±À¬ı˛ ŒÂ√±È¬ ˝ÀÓ¬ Ô±Àfl¬ ¤¬ı— Œ˝ øÓ¬ÚøÈ¬ ‡ÀG¬ ø¬ıˆ¬q¡ ˝˚˛ - √õ∂À¬ı±ø¸¸, fl¬˘±¬ı˛

¤¬ı— Œ˝º
(iii) ø¸ø˘˚˛±ø¬ı˛ ¬ı…±G¬·≈ø˘ ’¬ı˘≈5 ˝˚˛º
(iv) Œ˝ ’—˙ (trunk region) flË¡˜˙– ˘•§± ˝ÀÓ¬ Ô±Àfl¬º
(v) √õ∂±˚˛ ¬Û”Ì«±e· ˙±˚˛ √õ∂±ÌœøÈ¬ ÊÀ˘¬ı˛ øÚÀ‰¬¬ı˛ øÀfl¬ ‰¬À˘ ’±À¸ ¤¬ı— Ó¬˘ÀÀ˙ ¬Û”Ì«±e· √õ∂±Ìœ ø˝¸±À¬ı

Êœ¬ıÚ‰¬flË¡ ˙≈¬ı˛≈ fl¬À¬ı˛º

14.5 ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸±‘˙… (affinities) ¤¬ı— ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú
(Systematic position)

√õ∂±ÌœÊ·ÀÓ¬ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ’¬ıàÔ±Ú ¸øÍ¬fl¬ ˆ¬±À¬ı øÚ¬ı˛”ø¬ÛÓ¬ Ú˚˛º √õ∂±˚˛ ¸¬ıfl¬˚˛øÈ¬ Î¬◊2‰¬ ’À˜¬ı˛≈G¬œ
¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ ¸±ÀÔ ¤¬ı˛ ¸±‘˙… ¬Û±›˚˛± ˚±˚˛º ’±¬ı±¬ı˛ fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ ˜”˘ ‰¬ø¬ı˛S·≈ø˘ ‡≈¬ı˝◊ ¸≈¶Û©Üˆ¬±À¬ı
¬ı…±˘±ÀÚ±¢≠¸±À¸ ø¬ı…˜±Úº Ù¬À˘ √õ∂±Ôø˜fl¬ˆ¬±À¬ı ¬ı…±˘±ÀÚ±¢≠±¸¸Àfl¬ fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡˝◊ Ò¬ı˛± ˝À˚˛øÂ√˘º øfl¬ôL≈√
¬Û¬ı˛¬ıøÓ«¬fl¬±À˘ ˜±fl«¬±¸ (Marcus, 1958) ¤¬ı— ˝±˝◊˜…±Ú (Hyman, 1959) ¤Àfl¬ fl¬Î«¬±È¬± ¬Û¬ı« ŒÔÀfl¬ ø¬ıø2Âiß
fl¬À¬ı˛ ¤fl¬øÈ¬ ¶§Ó¬La ¬ÛÀ¬ı« ’ôL√ˆ≈¬«q¡ fl¬À¬ı˛Ú ¤¬ı— Œ˚À˝Ó≈¬ ¤˝◊√√ ¬ÛÀ¬ı«¬ı˛ ’±¬Û±Ó¬Ó¬– ’±ø¬ı©‘®Ó¬ √õ∂Ê±øÓ¬¬ı˛ ¸—‡…± ˜±S
10øÈ¬ Ó¬±˝◊ ¤Àfl¬ ˜±˝◊Ú¬ı˛ ¬ÛÀ¬ı«¬ı˛ ’ôL√·«Ó¬ (Minor phylum) ˆ¬±¬ı±› ˝À˚˛ÀÂ√º ¤Ó¬¸¬ıøfl¬Â√≈¬ı˛ ¬ÛÀ¬ı˛› øfl¬ôL≈√ ¬ÛÀ¬ı«¬ı˛
Ú±˜È¬± Œ˝ø˜fl¬Î«¬±È¬±˝◊ ŒÔÀfl¬ Œ·ÀÂ√º fl¬±¬ı˛Ì Œ˝ø˜ ’Ô«±» ’X« ¤¬ı— fl¬ÀÎ«¬È¬ ’Ô«±» fl¬ÀÎ«¬È¬± ¬ÛÀ¬ı«¬ı˛ ¸Àe· ¸±‘˙…
¤˝◊ Ú±˜fl¬¬ı˛ÀÌ¬ı˛ Î¬◊»¸º

Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ’À˜¬ı˛≈G¬œ ¬Û¬ı« ¸fl¬˘ › fl¬Î«¬±È¬±¬ı˛ ¸Àe· ¸±‘˙…·≈ø˘ ’±À˘±‰¬Ú± fl¬¬ı˛± ˚±fl¬ –
14.5.1 ’À˜¬ı˛≈G¬œÀ¬ı˛ ¸±ÀÔ ¸±‘˙… – (Nonchordate affinity) –
(a) ’…±øÚø˘Î¬± ¬ÛÀ¬ı«¬ı˛ ¸Àe·
¸±‘˙… –
(i) Œfl“¬À‰¬±¬ı˛ ˜Ó¬ ø¸À˘±˜˚≈q¡ Œ˝º
(ii) ¬ı˛q¡¬ı˝± Ú±˘œ·≈ø˘ ¤fl¬˝◊¬ı˛fl¬˜ˆ¬±À¬ı ¸ø7¬¬¬Ó¬º

(iii) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ fl¬˘±¬ı˛Àfl¬ Œfl“¬À‰¬±¬ı˛ [’ø˘À·±øfl¬Èƒ¬] flv¬±˝◊ÀÈ¬˘±À˜¬ı˛ (Clitellum) ̧ Àe· Ó≈¬˘Ú±  fl¬¬ı˛±
˚±˚˛º

(iv) ’…±øÚø˘Î¬±¬ı˛ ˘±ˆ«¬± ˙± - ¬∏CÀfl¬±ÀÙ¬±¬ı˛ √õ∂±˚˛ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬±¬ı˛ ˜Ó¬º
∆¬ı˙±‘˙… –
(i) ’…±øÚø˘Î¬± ¬ÛÀ¬ı«¬ı˛ ¸Àe· ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ˜Ãø˘fl¬ ¬Û±Ô«fl¬… ’±ÀÂ√º
(ii) ¬∏CÀfl¬±ÀÙ¬±¬ı˛ ˘±ˆ«¬±¬ı˛ Œ¬ı˛‰¬Ú’e· ŒÚøÙË¬øÎ¬˚˛± ˚± È¬¬ı˛Ú±ø¬ı˛˚˛±ÀÓ¬ ¬Û±›˚˛± ˚±˚˛ Ú±º
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˜ôL√¬ı… – ¸±‘˙… øfl¬Â√≈È¬± ˆ¬±¸± ˆ¬±¸± ¤¬ı— ¸e·Ó¬ fl¬±¬ı˛ÀÌ˝◊ ’Ô«˝œÚ. ’±¬Û±Ó¬ ¸±‘˙… ˚± Œ‡± ˚±˚˛ Ó¬±
¸y√√¬ıÓ¬– ¤fl¬ ◊̋ Ò¬ı˛ÀÚ¬ı˛ ¶§̂ ¬±¬ı (Habit) › ¬ı±¸àÔ±Ú (Habitat) ¤ Ô±fl¬±¬ı˛ ¬ÛÀ˘ Œfl¬±Ú ¤fl¬ ’øˆ¬¸±¬ı˛œ ø¬ı¬ıÓ«¬ÀÚ¬ı˛
√õ∂øÓ¬Ù¬˘Ú (convergent evolution)º

(b) ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬ÛÀ¬ı«¬ı˛ ¸Àe· ¸±‘˙… – ˚ø› ¬Û”Ì«±e· ¬ı…±˘±ÀÚ±¢≠¸±¸ › ¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬± ¬Û¬ı«̂ ≈¬q¡
√õ∂±ÌœÀ¬ı˛ ˜ÀÒ… Œfl¬±Ú› ˙±¬ı˛œø¬ı˛fl¬ ¸±‘˙… ŒÚ˝◊ øfl¬ôL≈√ Ó¬±À¬ı˛ ˘±ˆ«¬± ˙±¬ı˛ ˜ÀÒ… √õ∂‰≈¬¬ı˛ ø˜˘ ‡“≈ÀÊ ¬Û±›˚˛± ˚±˚˛º
˙≈Ò≈ Ó¬±˝◊ Ú˚˛ w”¬ÀÌ¬ı˛ ·Í¬Ú › ’±fl¬±À¬ı˛› ¤À¬ı˛ ˜ÀÒ… øfl¬Â√≈ ¸±‘˙… ’±ÀÂ√º

¸±‘˙… –
(i) Î¬◊ˆ¬À˚˛¬ı˛˝◊ ø¸À˘±À˜¬ı˛ Î¬◊»¬ÛøM › ø¬ıfl¬±˙ ¤fl¬˝◊ Ò¬ı˛ÀÌ¬ı˛º
(ii) Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ Î¬◊¬Ûø¬ıˆ¬±··≈ø˘ ¤fl¬˝◊ √õ∂fl¬±¬ı˛º
(iii) ˜≈‡øÂ√^ › ¬Û±˚˛≈ ˆ¬±À¬ı Œ¬ÛÃø©Üfl¬Ú±˘œ¬ı˛ ≈˝◊ √õ∂±ÀôL√ ’¬ıøàÔÓ¬º
(iv) ø¸ø˘˚˛±˚≈q¡ ¬ıKÒÚœ (ciliated band) ¤fl¬˝◊ ¬ı˛fl¬˜º
(v) Î¬◊ˆ¬˚˛Àé¬ÀS˝◊ ˘±ˆ«¬±¬ı˛± ˜≈q¡ ¸=¬ı˛Ì˙œ˘º
∆¬ı˙±‘˙… –
(i) È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬±˚˛ ¤ø¬Ûfl¬…±˘ Œõ≠È¬ ¤¬ı— ’øé¬ø¬ıµ≈ (Eye spot) ’±ÀÂ√º ˚± Œfl¬±Ú ¤fl¬±˝◊ÀÚ±ÀÎ¬±˜«

˘±ˆ«¬±˚˛ Œ‡± ˚±˚˛ Ú±º
˜ôL√¬ı… – ŒÙ¬˘ƒ (Fell, 1963) ¤¬ı— ¬Û¬ı˛¬ıÓ«¬œ ∆¬ı:±øÚfl¬À¬ı˛ ¬ı…±‡…± ’Ú≈˚±˚˛œ ¤˝◊ ≈˝◊ Œ·±á¬œ Œfl¬±Úˆ¬±À¬ı˝◊

¸•Ûøfl«¬Ó¬ Ú˚˛º ˚± øfl¬Â√≈ ¸±‘˙… Œ‡± ˚±˚˛ Ó¬± ’±¬Û±Ó¬ ¸±‘˙… ¤¬ı— ¸y√√¬ıÓ¬– ¤fl¬˝◊ ¬ı˛fl¬˜ ¬ı±¸àÔ±ÀÚ Ô±fl¬±¬ı˛
Ù¬À˘ ¤˝◊ Ê±Ó¬œ˚˛ ø˜˘ Œ‡± ˚±˚˛º

(c) ŒÙ¬±À¬ı˛±øÚÎ¬±¬ı˛ ¸Àe· ¸±‘˙… –
[¬Û¬ı« ŒÙ¬±À¬ı˛±øÚÎ¬± ¤fl¬øÈ¬ ŒÂ√±È¬ ¬Û¬ı« (minor phylum)º ¤¬ı˛ ≈˝◊øÈ¬ ·Ì › ˙øÈ¬ √õ∂Ê±øÓ¬¬ı˛ ’ød¬Q

’±¬Û±Ó¬Ó¬– Ê±Ú± Œ·ÀÂ√º ¸¬ı±˝◊ ¸±˜≈ø^fl¬, Î¬◊¬Û±e·ø¬ı˝œÚ ¤¬ı— fl¬±˝◊øÈ¬ÀÚ Ï¬±fl¬± ÚÀ˘¬ı˛ ˜ÀÒ… ¬ı¸¬ı±¸ fl¬À¬ı˛º ¤À¬ı˛
Êœ¬ıÚ‰¬flË¡ ’…±ø"ÀÚ±À¬∏C±fl¬± ˘±ˆ«¬± ˙± Œ‡± ˚±˚˛º]

˜±©Ü±¬ı˛˜…±Ú (Masterman) √õ∂˜≈‡¬ fl¬À˚˛fl¬ÊÚ ∆¬ı:±øÚfl¬ Œ¬Û±À¬ı˛±øÚÎ¬±¬ı˛ ¸Àe· ø¬ıÀ˙¯∏ fl¬À¬ı˛ Ó¬±¬ı˛ ˘±ˆ«¬±
˙±¬ı˛ ¸Àe· ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ˘±ˆ«¬± ˙±¬ı˛ ø˜˘ ŒÀ‡ ¤À¬ı˛ ¤fl¬˝◊ Ê±˚˛·± ŒÔÀfl¬ Î¬◊»¬ÛøM Œˆ¬À¬ıøÂ√À˘Úº
¬ıd≈¬Ó¬– ¤À¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ˘±ˆ«¬±¬ı˛ ¸±‘˙… ‡≈¬ı˝◊º Œ˚˜Ú –

(i) ¤fl¬˝◊ Ò¬ı˛ÀÚ¬ı˛ ø¸À˘±À˜¬ı˛ ’±fl¬±¬ı˛
(ii) È¬¬ı˛Ú±ø¬ı˛˚˛±¬ı˛ √õ∂À¬ı±ø¸¸ øÂ√^ ¤¬ı— ’…±fl¬øÈ¬ÀÚ±¬∏Cfl¬±¬ı˛ Ê˘øÂ√^ (water porr) Œfl¬ ¤fl¬˝◊ Ò¬ı˛ÀÚ¬ı˛ ¬ıÀ˘

˜ÀÚ fl¬À¬ı˛Ú ’ÀÚÀfl¬º
˜ôL√¬ı… – ˚ø› ˜±©Ü±¬ı˛˜…±Ú √õ∂˜≈‡ ∆¬ı:±øÚfl¬¬ı˛± Œ¬Û±À¬ı˛±øÚÎ¬±Àfl¬ Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ¤fl¬øÈ¬ ’±˘±± ¬ı·« ø˝¸±À¬ı

√õ∂˜±Ì fl¬¬ı˛ÀÓ¬ Œ‰¬À˚˛ÀÂ√Ú, øfl¬ôL≈ ¬ıÓ«¬˜±ÀÚ ¤˝◊ Ò±¬ı˛Ì±Àfl¬ ‡±ø¬ı˛Ê fl¬À¬ı˛ ŒÙ¬À¬ı˛±øÚÎ¬±Àfl¬ ˜±˝◊Ú¬ı˛ Ù¬±˝◊˘±˜ ¬ı˛”À¬Û˝◊
¬ıÌ«Ú± fl¬¬ı˛± ˝À2Âº

(d) Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ (Pogonophora) ¸Àe· ¸±‘˙… –
[¢∂œfl¬ – Pagon [¬Û…±À·±Ú] = Beard = ±øÎ¬ˇ, ¤˝◊ fl¬Ô± ŒÔÀfl¬ ¤À¸ÀÂ√ Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛± ¬ÛÀ¬ı«¬ı˛ Ú±˜øÈ¬º

¤˝◊ ¬ÛÀ¬ı«¬ı˛ ¸¸…À¬ı˛ ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œ¬ı˚˛±Î«¬ ›˚˛±˜« (beard worm) ¬ı˘± ˝˚˛º Ú˚˛øÈ¬ ·Ì ¤¬ı— ¬ı±˝◊˙øÈ¬ √õ∂Ê±øÓ¬
øÚÀ˚˛ ¤¬ı˛ ¸—¸±¬ı˛º ¸¬ı±˝◊ ¸±˜≈ø^fl¬ ¤¬ı— øÈ¬Î¬◊¬ı¬ı±¸œº ¤À¬ı˛ ’±fl‘¬øÓ¬› √õ∂±˚˛ ¤fl¬Ò¬ı˛ÀÚ¬ı˛º Î¬◊±– ˘…±À˜ø˘¸±À¬ı˘±
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(Lamellisabella sp.) 1958 ¸±À˘ ˜±fl«¬±¸ (Marcus) Ú±À˜ ¤fl¬ Êœ¬ıø¬ı:±Ìœ ¬√õ∂Ô˜ ≈˝◊ Œ·±á¬œ¬ı˛ ˜ÀÒ…
¸±‘˙…·≈ø˘ øÚÀ˚˛ ’±À˘±‰¬Ú± fl¬À¬ı˛Úº Ó“¬±¬ı˛ ˜ÀÓ¬ –

(i) Î¬◊ˆ¬À˚˛¬ı˛˝◊ ø¸À˘±˜ ¤fl¬˝◊ Ò¬ı˛ÀÌ¬ı˛ ¤¬ı— ¤ÀKÈ¬À¬ı˛±ø¸˘±¸º
(ii) ’ôL√– ¤ø¬ÛÎ¬±˜«±˘ Ú±ˆ«¬Ó¬Laº
(iii) Î¬◊ˆ¬˚˛Àé¬ÀS˝◊ ÊÚÚ¢∂øKÔ ¬∏C±efl¬ ’=À˘ ’¬ıøàÔÓ¬º
(iv) Œfl¬±Ú Œfl¬±Ú Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ Œé¬ÀS Œ¬Ûø¬ı˛fl¬±øÎ«¬˚˛±˘ Ôø˘ Œ‡± ˚±˚˛º
˜ôL√¬ı… – ı…±˘±ÀÚ±¢≠¸±¸ › Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ ˜ÀÒ… ’±¬Û±Ó¬ øfl¬Â√≈ ¸±‘˙… Ô±fl¬À˘› ∆¬ı¸±‘˙…·≈ø˘›

˚ÀÔ©Ü ·≈¬ı˛≈Q¬Û”Ì«º
(i) ˜”˘ Ú±ˆ«¬Ó¬LaøÈ¬ Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ Œé¬ÀS Œ√õ∂±ÀÈ¬±À©Ü±À˜ ’¬ıøàÔÓ¬ øfl¬ôL≈√ ¬ı…±˘±ÀÚ±¢≠¸±À¸ Ó¬±

Œ˜À¸±À©Ü±À˜ ’¬ıøàÔÓ¬º
(ii) Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛±¬ı˛ Œfl¬±Ú Œ¬ÛÃø©Üfl¬ Ú±˘œ ŒÚ˝◊º
(iii) Î¬◊ˆ¬À˚˛¬ı˛ Œ¬ı˛‰¬Ú ’Àe·¬ı˛ ˜ÀÒ…› ’ø˜˘ ‡“≈ÀÊ ¬Û±›˚˛± ˚±˚˛º
¤˝◊ ¸˜d¬ ‰¬±ø¬ı˛øSfl¬ ∆¬ı¸±‘À˙…¬ı˛ ÊÚ…˝◊ ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ’±¬ı˛ ¤˝◊ ≈˝◊ Œ·±øá¬¬ı˛ ˜ÀÒ… ø¬ıÀ˙¯∏ Œfl¬±Ú ¸•Ûfl«¬

Œ‡“±Ê± ˝˚˛ øÚº

14.5.2  fl¬ÀÎ«¬È¬ ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ¸Àe· ¸•Ûfl«¬ –

fl¬Î«¬±È¬±fl¬ ¬ÛÀ¬ı« ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ’ôL√ˆ≈¬«øq¡ ¸¬ı«¸•úÓ¬ Ú˚˛º fl¬Î«¬±È¬±¬ı˛ ˜”˘ øÓ¬ÚøÈ¬ ‰¬ø¬ı˛ÀS¬ı˛ ˜ÀÒ…
Î¬◊À~‡À˚±·… ëŒÚ±ÀÈ¬±fl¬Î«¬ ¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬í ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œé¬ÀS ¸øÍ¬fl¬ˆ¬±À¬ı øÚ¬ı˛≈ø¬ÛÓ¬ Ú˚˛º ŒàÈ¬±À˜±fl¬Î«¬
¸Ó¬…˝◊ ŒÚ±ÀÈ¬±fl¬ÀÎ«¬¬ı˛ ’±À·¬ı˛ ’¬ıàÔ± øfl¬Ú± Ó¬± øÚÀ˚˛ ˚ÀÔ©Ü ¸Àµ˝ ’±ÀÂ√º ¤fl¬È≈¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı ¬Û˚«±À˘±‰¬Ú±
fl¬¬ı˛± ˚±fl¬ -¬

fl¬ÀÎ«¬ÀÈ¬¬ı˛ ¸Àe· ¸±‘˙…
(i) fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ŒÀ˝¬ı˛ ¬Û‘á¬œ˚˛ ’=À˘ ¬ı˛q¡¬ı˝±Ú±˘œ¬ı˛ ›¬ÛÀ¬ı˛ fl¬±øÈ«¬À˘Ê øÚø˜«Ó¬ ¤fl¬øÈ¬

G¬±fl¬±¬ı˛ ŒÚ±ÀÈ¬±fl¬Î«¬ Ô±Àfl¬º ¤¬ı˛ fl¬±Ê ŒÀ˝¬ı˛ ˆ¬±¬ı˛¬ı˝Ú fl¬¬ı˛±º ˆ¬±øÈ«¬À¬ıËÈ¬À¬ı˛ ’Ô«±» ˚±À¬ı˛ Œ˜¬ı˛≈G¬
Ô±Àfl¬ Ó¬±À¬ı˛ Œé¬ÀS ¤˝◊ ŒÚ±ÀÈ¬±fl¬Î«¬˝◊ ¬Û”Ì«±e· ’¬ıàÔ±˚˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝À˚˛ Œ˜¬ı˛≈G¬ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º
¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ŒÀ˝› ¤fl¬˝◊ ¬ı˛fl¬˜ fl¬±øÈ«¬À˘Ê G¬ Ô±Àfl¬º

(ii) Î¬◊ˆ¬À˚˛¬ı˛˝◊ ¬Û‘á¬œ˚˛ Ú±ˆ«¬Ó¬La Œ‡± ˚±˚˛º
(iii) ¸¬ı‰¬± ◊̋ÀÓ¬ Î¬◊À~‡À˚±·… ¸±‘̇ … Œ‡± ˚±˚̨. Ù≈¬˘fl¬±øÂ√À^¬ı̨ ’±fl‘¬øÓ¬ › ’¬ıàÔ±ÀÚ¬ı̨º Î¬◊̂ ¬À˚̨¬ı̨ ◊̋ ·˘ø¬ı˘œ˚̨

Ù≈¬˘fl¬±øÂ√̂  [Ù¬…±ø¬ı̨Àe·±À¬∏Cø˜ - Pharyngotereme) ¬ıÓ¬«̃ ±Úº ¤ ◊̋ ‰¬ø¬ı˛ÀS¬ı˛ Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛ fl¬À¬ı˛̋ ◊
’øÒfl¬±—˙ ∆¬ı:±øÚÀfl¬¬ı̨ ’øˆ¬˜Ó¬ - ¬ı…±˘±ÀÚ±¢≠¸±¸ Ó¬Ô± Œ˝ø˜fl¬Î«¬±È¬± ’±¸À˘ fl¬Î«¬±È¬± ¬Û¬ı«̂ ≈¬q¡º

∆¬ı¸±‘˙… –
(i) fl¬Î«¬±È¬±¬ı˛ ŒÚ±ÀÈ¬±fl¬Î«¬ ¤fl¬øÈ¬ ’±¬ı¬ı˛Ìœ øÀ˚˛ Ï¬±fl¬± Ô±Àfl¬ (Notchord Sheath) ¤¬ı— w”¬Ì±¬ıàÔ±˚˛ ¤˝◊

ŒÚ±ÀÈ¬±fl¬Î«¬ ¬ıv±ÀàÈ¬±À¬Û±À¬ı˛¬ı˛ ¸Àe· ¸•Ûfl«¬˚≈q¡º ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±À˜ ¤˝◊ ¸¬ı
‰¬ø¬ı˛S ’Ú≈¬ÛøàÔÓ¬º

(ii) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Ú±ˆ«¬Ó¬ÀLa ’efl¬œ˚˛ Ú±ˆ«¬ fl¬Î«¬ ¤¬ı— ¸±¬ı˛fl¬±˜ƒ ¤ÀKÈ¬±ø¬ı˛fl¬ fl¬±À˘ø"ˆ¬ Ô±Àfl¬ ˚±
fl¬ÀÎ«¬È¬À¬ı˛ Ô±Àfl¬ Ú±º
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(iii) Œ˝ ‡G¬ ¤¬ı— ø¸À˘±˜ fl¬ÀÎ«¬È¬À¬ı˛ ˜Ó¬ Ú˚˛º
˜ôL√¬ı… – fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ ¸Àe· ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ øfl¬Â√≈ ’±¬Û±Ó¬ ¸±‘˙… Ô±fl¬±˚˛ ’±À· ∆¬ı:±ÚœÀfl¬¬ı˛±

¬ı…±˘±ÀÚ±¢≠¸±¸ Ó¬Ô± Œ˝ø˜fl¬Î«¬±È¬±À¬ı˛ fl¬Î«¬±È¬±¬Û¬ı«ˆ≈¬q¡ ¬ıÀ˘˝◊ ¶§œfl‘¬øÓ¬ øÀ˚˛øÂ√À˘Úº øfl¬ôL≈√ ¬Û¬ı˛¬ıøÓ«¬fl¬±À˘
Dawydoff (1948), Marcus (1958), Hyman (1959) √õ∂˜≈‡ ∆¬ı:±ÚœÀfl¬¬ı˛± ¤˝◊ Œ·±øá¬øÈ¬Àfl¬ fl¬Î«¬±È¬±
ŒÔÀfl¬ ø¬ıø2Âiß fl¬À¬ı˛ ¤fl¬øÈ¬ ’±˘±± ¬Û¬ı« ø˝¸±À¬ı ·Ì… fl¬À¬ı˛Úº Ó“¬±À¬ı˛ ˜Ó¬ ’Ú≈˚±˚˛œ Œ˝ø˜fl¬Î«¬±È¬± ’±¸À˘ ¤fl¬øÈ¬
’À˜¬ı˛≈G¬œ fl¬Î«¬±È¬± (invertebrate chordate) ˚± ’—˙Ó¬– fl¬Î«¬±È¬± ¤¬ı— ›˝◊ ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ¬Û”¬ı«¸≈¬ı˛œ
(Former) ø˝¸±À¬ı ·Ì… ˝ÀÓ¬ ¬Û±À¬ı˛º

14.6 ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú– [Systematic position
of Balanoglossus)

∆¬ı:±Úœfl¬À¬ı˛ Ú±Ú±Ò¬ı˛ÀÌ¬ı˛ √õ∂À‰¬©Ü± ¸ÀM3› ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛œøÓ¬¬ıX ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú ’±Ê›
¸øÍ¬fl¬ˆ¬±À¬ı øÚÌ«˚˛ ¸y√√¬ı ˝˚˛ øÚº √õ∂±Ôø˜fl¬ˆ¬±À¬ı ·˘ø¬ı˘œ˚˛ Ù≈¬˘fl¬±øÂ√À^¬ı˛ ø˜˘ ŒÀ‡ ¬ı…±˘±ÀÚ±¢≠¸±¸Àfl¬ fl¬Î¬«¬±È¬±
¬Û¬ı«ˆ≈¬q¡ fl¬¬ı˛± ˝À˚˛øÂ√˘º øfl¬ôL≈√ ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ’±¬ı˛› ’Ú≈¸KÒ±ÀÚ¬ı˛ Ù¬À˘ Ê±Ú± Œ·ÀÂ√ Œ˚ ¬ı…±˘±ÀÚ±¢≠¸±¸
Œfl¬±Úˆ¬±À¬ı˝◊ ¸¬ı˛±¸ø¬ı˛fl¬Î¬«±È¬± ¬ı—À˙±æ”Ó¬ Ú˚˛ ¬ı¬ı˛— fl¬Î«¬±È¬±¬ı˛ ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ˜”˘ Î¬◊»À¸¬ı˛ ŒÔÀfl¬ ¸À¬ı˛ ’±¸± ¤fl¬øÈ¬
’¬Û¸±¬ı˛œ √õ∂˙±‡± (divergent offshoot) ̃ ±Sº ¬ıÓ«¬˜±ÀÚ Œ˝ø˜fl¬Î«¬±È¬±Àfl¬ ¤fl¬øÈ¬ ’±˘±± ¬ÛÀ¬ı«¬ı˛ ̃ ˚«±± Œ›˚˛±
˝À˚˛ÀÂ√ ¤¬ı— ¬ı…±˘±À¢≠±¸±¸ Ó¬±¬ı˛ ’ôL√ˆ≈¬«q¡ ¤fl¬øÈ¬ √õ∂øÓ¬ˆ”¬º ¬ı…±ø¬ı˛—È¬Ú (Barrington, 1965) ¤fl¬øÈ¬ Œ¬ı˛‡±ø‰¬ÀS¬ı˛
˜±Ò…À˜ ¤˝◊ √õ∂¸e·øÈ¬ ¬ı…±‡…± fl¬À¬ı˛ÀÂ√Úº

Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛± ŒÈ¬À¬ı˛±¬ıË±øefl¬˚˛± ¤ÀKÈ¬À¬ı˛±¬ÛøÚÎ¬◊àÈ¬± ˆ¬±øÈ«¬À¬ıËÈ¬± ◊̋Î¬◊À¬ı˛±fl¬ÀÎ«¬È¬±

¤fl¬±˝◊ÀÚ±Î¬±˜«±È¬±

Œfl¬Ù¬±À˘±fl¬Î«¬±È¬±

Ê˘¸— ¬ ı ˝ÚÓ ¬ ÀL a ¬ ı ˛
(Water vascular

system) ”̧‰¬Ú±

ø¬Z¬Û±ù´ «œ˚ ˛ˆ¬±À¬ı √õ∂øÓ¬¸˜
Ú±ˆ«¬fl¬Î«¬, ŒÚ±øÈ¬fl¬Î«¬ ¤¬ı—
¤À`¬±àÈ¬±˝◊˘˚≈q¡ ˘±ˆ«¬±

Ù¬…±ø¬ı˛Àe·±À¬∏Cø˜

ø¸ø˘˚˛±˚≈q¡ ˘±ˆ«¬±,
ø¬Z¬Û±ù´«œ˚˛ˆ¬±À¬ı √õ∂øÓ¬¸˜
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14.7 ¸±¬ı˛±—˙

¤˝◊ ¤fl¬Àfl¬ ’±¬ÛøÚ ¬Ûø¬ı˛ø‰¬Ó¬ ˝À˚˛ÀÂ√Ú Œ˝ø˜fl¬Î«¬±È¬± √õ∂±ÌœÀ·±á¬œ¬ı˛ ¸Àe·º ŒÊÀÚÀÂ√Ú Œ˚ ¤¬ı˛± Œfl¬±Úˆ¬±À¬ı˝◊
’À˜¬ı˛≈G¬œ Ú˚˛, ’±¬ı±¬ı˛ Œ˜¬ı˛≈G¬œÀ¬ı˛ ’øÒfl¬±—˙ ‰¬ø¬ı˛S˝◊ ¤À¬ı˛ ˜ÀÒ… ’Ú≈¬ÛøàÔÓ¬º ¤¬ı˛± ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ ¸±˜≈ø^fl¬
- ¬Ú¬ı˛˜, ˆ¬e·≈¬ı˛À˝, ¤fl¬fl¬ˆ¬±À¬ı øfl¬—¬ı± fl¬À˘±Úœ ∆Ó¬¬ı˛œ fl¬À¬ı˛ ¬ı±ø˘ÀÓ¬ ·Ó«¬ ‡“≈ÀÎ¬ˇ ¬ı±¸ fl¬À¬ı˛º ¤À¬ı˛ ¸±Ò±¬ı˛Ì
∆¬ıø˙©Ü…·≈ø˘¬ı˛ Î¬◊À~‡ ’±¬ÛøÚ Œ¬ÛÀ˚˛ÀÂ√Úº

Œ˜±È¬±˜≈øÈ¬ 70øÈ¬ √õ∂Ê±øÓ¬ øÚÀ˚˛ Œ˝ø˜fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛ Œ|Ìœø¬ıÚ…±¸ ¤À¬ı˛ ˜”˘ Œ|Ìœ ≈øÈ¬ - ¤ÀKÈ¬À¬ı˛±¬ÛøÚÎ¬◊©Ü±
¤¬ı— ŒÈ¬À¬ı˛±¬ıË…±øefl¬˚˛±º ¤ÀKÈ¬À¬ı˛±¬ÛøÚÎ¬◊©Ü± Œ|Ìœˆ≈¬q¡¬ı˛± ¤fl¬fl¬ˆ¬±À¬ı ·ÀÓ«¬ ¬ı±¸ fl¬À¬ı˛, ¤À¬ı˛ ¶aœ-¬Û≈¬ı˛≈¯∏ Œˆ¬ ’±ÀÂ√º
¬ı…±˘±ÀÚ±¢≠¸±¸ [¸¬ı«±øÒfl¬ ¬Ûø¬ı˛ø‰¬Ó¬], ¸…±À!¬±¢≠¸±¸, È¬±˝◊Àfl¬±ÀÎ¬¬ı˛± ˝◊Ó¬…±ø ¤À¬ı˛ Î¬◊±˝¬ı˛Ìº ŒÈ¬À¬ı˛±¬ıË±øefl¬˚˛±
Œ|Ìœˆ≈¬q¡¬ı˛± ˝À˘± àÔø¬ı¬ı˛, ¸—‚¬ıXˆ¬±À¬ı fl¬À˘±Úœ ·ÀÎ¬ˇ ŒÓ¬±À˘ ¤¬ı— ¸±Ò±¬ı˛ÌÓ¬ øÈ¬Î¬◊À¬ı¬ı˛ ˜ÀÒ… ¬ı±¸ fl¬À¬ı˛º
¤À¬ı˛ øfl¬Â√≈ √õ∂Ê±øÓ¬¬ı˛ ¶aœ-¬Û≈¬ı˛≈¯∏ Œˆ¬ ’±ÀÂ√, ’±¬ı±¬ı˛ øfl¬Â√≈ Œé¬ÀS ¤¬ı˛± Î¬◊ˆ¬ø˘e·º ¬ı˛…±¬ıÀÎ¬±õ≠≈ø¬ı˛Î¬± [Î¬◊±˝¬ı˛Ì
– ¬ı˛…±¬ıÀÎ¬±õ≠≈¬ı˛±] ¤¬ı— Œfl¬Ù¬±À˘±øÎ¬ø¸Î¬± [Î¬◊±˝¬ı˛Ì – Œfl¬Ù¬±À˘±øÎ¬¸ƒfl¬±¸, ’…±È≈¬¬ı±ø¬ı˛˚˛±] ¤˝◊ Œ|Ìœ¬ı˛ ’ôL√·«Ó¬º
Ó‘¬Ó¬œ˚˛ ¤fl¬øÈ¬ Œ|Ìœ ø˝À¸À¬ı Œfl¬Î¬◊ Œfl¬Î¬◊ ëõ≠±efl¬ÀÈ¬±ø¶£¬À¬ı˛±˝◊øÎ¬˚˛±íÀfl¬ ·Ì… fl¬À¬ı˛ Ô±Àfl¬Ú - ̊ ± Œ·±˘±fl¬±¬ı˛ ’Ò«¶§2Â
¤¬ı— ˝◊—¬ı˛±øÊ L ’±fl‘¬øÓ¬ Œ¬ÛÃø©Üfl¬ Ú±ø˘˚≈q¡ ¤¬ı˛± ˝˚˛ÀÓ¬± Œfl¬±Ú ’Ú±ø¬ı©‘®Ó¬ Œ˝ø˜fl¬Î«¬±È¬± ˘±ˆ«¬± ˙±º

¤˝◊ ¤fl¬Àfl¬ ’±¬ÛøÚ ¬ı…±˘±ÀÚ±¢≠¸±¸ ¸•ÛÀfl«¬ ø¬ıd¬‘Ó¬ Ó¬Ô…¬Ûø¬ı˛‰¬˚˛ Œ¬ÛÀ˚˛ÀÂ√Úº ø¬ıÀ˙¯∏ˆ¬±À¬ı Ó≈¬À˘ Ò¬ı˛±
˝À˚˛ÀÂ√ ¤À¬ı˛ ¶§ˆ¬±¬ı › ¬ı±¸àÔ±Ú, ¬ıø˝¬ı˛±fl‘¬øÓ¬·Ó¬ ø¬ıø¬ıÒ ∆¬ıø˙©Ü…, Œ˝√õ∂±‰¬œ¬ı˛, Œ˝·˝3¬ı˛, ’ôL√–fl¬efl¬±˘,
Œ¬ÛÃø©Üfl¬Ó¬La, ù´¸ÚÓ¬La, ¸—¬ı˝ÚÓ¬La, Œ¬ı˛‰¬ÚÓ¬La, Ú±ˆ«¬ ¬ı± ¶ß±˚˛≈Ó¬La ¤¬ı— ÊÚÚÓ¬La-¸•Ûøfl«¬Ó¬ Ó¬Ô…±¬ı˘œº Ó¬±Â√±Î¬ˇ±
¤À¬ı˛ ø¬ıfl¬±À˙¬ı˛ ø¬ıøˆ¬iß ¬Û˚«…±˚˛ √õ∂±flƒ¬˘±ˆ«¬±˙±¬ı˛ ¬ı‘øX ¤¬ı— È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬± - ¸•§ÀKÒ› Î¬◊À~‡ fl¬¬ı˛± ˝À˚˛ÀÂ√º

’±¬ÛøÚ ŒÊÀÚÀÂ√Ú Œ˚ √õ∂±ÌœÊ·ÀÓ¬ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ø¬ıøÒ¬ıX ’¬ıàÔ±Ú Ó¬fl«¬±Ó¬œÓ¬ˆ¬±À¬ı øÚø«©Ü Ú˚˛º
√õ∂±˚˛ ¸¬ı fl¬˚˛øÈ¬ Î¬◊2‰¬ ’À˜¬ı˛≈G¬œ ¬ÛÀ¬ı«¬ı˛ √õ∂±ÌœÀ¬ı˛ ¸±ÀÔ¬ ¤À¬ı˛ ˘é¬Ìœ˚˛ ¸±‘˙… ¬ı˛À˚˛ÀÂ√, ’±¬ı±¬ı˛ fl¬Î«¬±È¬± ¬ÛÀ¬ı«¬ı˛
Œ¬ı˙ øfl¬Â√≈ ˜”˘ ‰¬ø¬ı˛S ¤À¬ı˛ ˜ÀÒ… ¸≈¶Û©Üˆ¬±À¬ı ¬ıÓ«¬˜±Úº ¤˝◊ √õ∂¸Àe· ¤fl¬±˝◊ÀÚ±Î¬±˜±È«¬±, ŒÙ¬±À¬ı˛øÚÎ¬± ¤¬ı—
Œ¬Û±À·±ÀÚ±ÀÙ¬±¬ı˛ ¬Û¬ı«ˆ≈¬q¡ ’À˜¬ı˛≈G¬œÀ¬ı˛ ¸±ÀÔ ¤À¬ı˛ ¸±‘˙… ¬ı± ’±¬Û±Ó¬ ¸±‘˙… ø¬ı¯∏À˚˛ ˜ôL√¬ı…¸˝
’±À˘±fl¬¬Û±Ó¬ fl¬¬ı˛± ˝À˚˛ÀÂ√º ŒÓ¬˜øÚ Œ‡±ÀÚ± ˝À˚˛ÀÂ√ fl¬ÀÎ«¬È¬ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ¸Àe· ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸•Ûfl«¬
¤¬ı— ¸±‘˙… - ∆¬ı¸±‘À˙…¬ı˛ øfl¬·≈ø˘º √õ∂±Ôø˜fl¬ˆ¬±À¬ı ·˘ø¬ı˘œ˚˛ Ù≈¬˘fl¬±øÂ√À^¬ı˛ ø˜˘ ŒÀ‡ ¬ı…±˘±ÀÚ±¢≠¸±¸Àfl¬
fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡ fl¬¬ı˛± ˝À˚˛øÂ√˘º øfl¬ôL≈√ ¬Û¬ı˛¬ıÓ«¬œfl¬±À˘ ’Ú≈¸KÒ±ÀÚ¬ı˛ Ù¬À˘ Ê±Ú± Œ·ÀÂ√ ¤¬ı˛± Œfl¬±Úˆ¬±À¬ı˝◊
fl¬Î«¬±È¬±¬ı—À˙±æ”Ó¬Ú˚˛ - ¬ı¬ı˛— fl¬ÈÎ«¬±È¬±¬ı˛ø¬ı¬ıÓ«¬ÀÚ¬ı˛ ˜”˘ Î¬◊»¸ ŒÔÀfl¬ ø¬ıø2Âiß ¤fl¬øÈ¬ ’¬Û¸±¬ı˛œ √õ∂˙±‡±˜±Sº ¬ıÓ«¬˜±ÀÚ
Œ˝ø˜fl¬Î«¬±È¬±Àfl¬ ¤fl¬øÈ¬, ’±˘±± ¬ÛÀ¬ı«¬ı˛ ˜˚«±± Œ›˚˛± ˝À˚˛ÀÂ√ ¬ı…±˘±ÀÚ±¢≠¸±¸ ˚±¬ı˛ ’ôL√ˆ≈¬«q¡ ¤fl¬øÈ¬ √õ∂øÓ¬ˆ”¬º

14.8 √õ∂ùü±¬ı˘œ

1. Œ˝ø˜fl¬Î«¬±È¬±¬ı˛ ‰¬±ø¬ı˛øSfl¬ ∆¬ıø˙©Ü… ¤¬ı— Œ|Ìœø¬ıÚ…±¸ ¸—Àé¬À¬Û ¬ıÌ«Ú± fl¬¬ı˛≈Úº
2. ø‰¬S ¸˝À˚±À· ¤fl¬øÈ¬ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬ ¬ıÌ«Ú± fl¬¬ı˛≈Úº
3. øfl¬ øfl¬ d¬¬ı˛ øÚÀ˚˛ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ˝√õ∂±‰¬œ¬ı˛ ·øÍ¬Ó¬∑ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¤ø¬ÛÎ¬±ø˜«À¸¬ı˛ ¬ıÌ«Ú± øÚº
4. Â√ø¬ı¸˝ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ¬ÛÃø©Üfl¬Ó¬ÀLa¬ı˛ ø¬ı¬ı¬ı˛Ì øÚº ¤À¬ı˛ ‡±…¢∂˝Ì › ¬Ûø¬ı˛¬Û±fl¬ ¸•§ÀKÒ ¸—øé¬5

¬ıÌ«Ú± øÚº
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5. ë¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛q¡¸—¬ı˝ÚÓ¬La ¸≈·øÍ¬Ó¬íº Î¬◊øq¡øÈ¬¬ı˛ ˚Ô±Ô«Ó¬± ¸øÍ¬fl¬ˆ¬±À¬ı ¬ı˛”¬Û±˚˛Ú fl¬¬ı˛≈Úº
6. ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Ú±ˆ«¬Ó¬ÀLa¬ı˛ ø‰¬ø˝êÓ¬ ø‰¬S¸˝ ¬ıÌ«Ú± øÚº
7. ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ÊÚÚ √õ∂øflË¡˚˛± › ø¬ıfl¬±À˙¬ı˛ ¬Û”Ì« ø¬ı¬ı¬ı˛Ì øÚº
8. ø¬ıøˆ¬iß √õ∂±ÌœÀ¬ı˛ ¸Àe· ¸±‘˙… ¸•§ÀKÒ √õ∂±5 ˜Ó¬¬ı±·≈ø˘¬ı˛ øˆ¬øMÀÓ¬ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛œøÓ¬¬ıX

ø¬ı:±Ú·Ó¬ ’¬ıàÔ±Ú ¬ıÌ«Ú± fl¬¬ı˛≈Úº
9. ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –

(a) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ‡±…Ú±˘œ¬ı˛ ¸±˜ÀÚ¬ı˛ øÀfl¬ Œ˚ ¬ıX Î¬◊¬ÛÚ±˘œøÈ¬ Ô±Àfl¬ Ó¬±¬ı˛ Ú±˜ ññ ¬ı±  ñ
ñ

(b) Œ˝ø˜fl¬Î«¬±È¬± ¬Û¬ı«ˆ≈¬q¡ √õ∂±ÌœÀ¬ı˛ ˘±ˆ¬«±˙±¬ı˛ Ú±˜ ññ
(c) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ˝ ññ ‡ÀG¬ ø¬ıˆ¬q¡º ¤˝◊ ‡G¬·≈ø˘ ˝˘ ˚Ô±flË¡À˜ ñññ
(d) ¬ı…±˘ÀÚ±¢≠¸±À¸¬ı˛ ññ ’ÀÚfl¬È¬± ññ ˜Ó¬ Œ‡ÀÓ¬º Ó¬±˝◊ ¤¬ı˛ ’±À¬ı˛fl¬È¬± Ú±˜ ññº
(e) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ˝√õ∂±‰¬œÀ¬ı˛¬ı˛ ø¸ø˘˚˛±˚≈q¡ ¤ø¬ÛÎ¬±˜«±˘ Œfl¬±À¯∏¬ı˛ Ù“¬±Àfl¬ Ù“¬±Àfl¬ ññ Œ‡± ˚±˚˛º
(f) ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ı˛Àq¡ ¬ıÌ«˝œÚ ’…±ø˜¬ı±¬ı˛ ˜Ó¬ ¬ı˛q¡ Œfl¬±¯∏·≈ø˘Àfl¬ ¬ıÀ˘ ññº
(g) ¤À¬ı˛ Ú±ˆ«¬Ó¬ÀLa¬ı˛ ˜”˘ ’—˙øÈ¬ ∆Ó¬¬ı˛œ ˝À˚˛ÀÂ√ ññ Ú±À˜ ¤fl¬øÈ¬ ññ øÚÀ˚˛º
(h) ŒÙ¬±À¬ı˛±øÚÎ¬±¬ı˛ ˘±ˆ«¬±˙±¬ı˛ Ú±˜ ññº

14.9 Î¬◊M¬ı˛¸—Àfl¬Ó¬

1. 14.2 › 14.3 Œ‡≈Úº
2. 14.4.2 Œ‡≈Úº
3. 14.4.3 Œ‡≈Úº
4. 14.4.6 Œ‡≈Úº
5. 14.4.8 Œ‡≈Úº
6. 14.4.10 Œ‡≈Úº
7. 14.4.11 › 14.4.12 Œ‡≈Úº
8. 14.5, 14.5.1 › 14.6 Œ‡≈Úº
9. (a) ¬ı±!¬±˘ Î¬±˝◊ˆ¬±øÈ«¬fl≈¬˘±˜ ¬ı± ŒàÈ¬±À˜±fl¬Î«¬

(b) È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬±
(c) øÓ¬ÚøÈ¬, √õ∂À¬ı±ø¸¸, fl¬˘±¬ı˛ ¤¬ı— ¬∏C±efl¬
(d) √õ∂À¬ı±ø¸¸, øÊ˝3±¬ı˛, È¬±e·›˚˛±˜«
(e) ¢≠…±G¬ Œfl¬±¯∏
(f) ¤ÀG¬±øÔø˘˚˛±˘, ¬ı˛q¡fl¬øÌfl¬±
(g) ’ôL√–¤ø¬ÛÎ¬±˜«±˘, Œ√õ∂fl¬¸±¸
(h) ’…±ø"ÀÚ±¬∏Cfl¬±
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ø‰¬S (14.1 – ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¬ıø˝¬ı˛±fl‘¬øÓ¬]
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ø‰¬S Ú— (14.2)
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ø‰¬S Ú— (14.3 ˘•§À26√À√ ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ Œ¬ÛÃø©Üfl¡ Ú±˘œ › Ó¬»¸—˘¢ü ’=˘
·≈ø˘ Œ√‡±ÀÚ± ˝√√À˚˛ÀÂ√ [’efl¡œ˚˛ › ¬Û±ù´«œ˚˛ ø√fl¡ ¬ı¬ı˛±¬ı¬ı˛]

ø‰¬S Ú— (14.4 – ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ‡±…¢∂˝Ì √õ∂Ì±˘œ]
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ø‰¬S Ú— (14.5 – ¬ı…±˘±ÀÚ±¢≠¸±À¸¬ı˛ ¸•ú≈‡ˆ¬±À·¬ı˛ Ú±ˆ«¬ fl¡Î«¬

ø‰¬S Ú— 14.6 – È¬¬ı˛Ú±ø¬ı˛˚˛± ˘±ˆ«¬±¬ı˛ ¬ı‘øX¬ı˛ ˙± - (a) ˘±ˆ«¬±¬ı˛ √õ∂±Ôø˜fl¬ ˙± (b) ˘±ˆ«¬±¬ı˛ Œ˙¯∏ ‘˙…º


