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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)

↓
↓ ↓ ↓

↓
↓ ↓

↓ ↓
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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¬±¸]
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(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
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¤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)
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’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
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
.............................................................................................................................
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(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


