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¤fl¡fl¡ 3 q Œõ∂±ÀÈ¬±ÀÊ√±˚˛±
·Í¬Ú

3.1 õ∂d¬±¬ıÚ±
Î¬◊ÀV˙…

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

3.1 õ∂d¬±¬ıÚ±

Œõ∂±ÀÈ¬±ÀÊ√±˚˛± fl¡±À√¬ı˛ ¬ıÀ˘ –

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

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

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

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

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

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

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

3.2 Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±¸

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

õ∂±ÌœÊ√·» (Animal Kingdom)

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

¤¬ı˛± ¤fl¡Àfl¡±¯∏À√˝√√œ ’Ô¬ı± Œfl¡±¯∏¬ıøÊ«√Ó¬ õ∂±Ìœ ¤¬ı˛± ¬ı˝≈√√Àfl¡±¯∏À√˝√√œ õ∂±Ìœ

Î¬◊¬ÛÀ¬ı˛±q¡ Î¬◊¬Û¬ı˛±Ê√… ≈√øÈ¬ ¤fl¡ ¬ı± ¤fl¡±øÒfl¡ ¬ÛÀ¬ı«¬ı˛ Ù¬±˝◊√√˘±˜ ¸˜i§À˚˛ ·øÍ¬Ó¬ øÂ√˘º ¬Û¬ı« ’ÀÔ« Ù¬±˝◊√√˘±˜
(Phylum) ˙Às¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ¤˝◊√√ ˙s ¬ı˝≈√√¬ı‰¬ÀÚ Ù¬±˝◊√√˘± (Phyla) ˝√√˚˛º ¬Û”À¬ı« Î¬◊¬Û¬ı˛±Ê√… Œõ∂±ÀÈ¬±ÀÊ√±˚˛±
¤fl¡øÈ¬ ˜±S ¬Û¬ı« ’Ô±«» Ù¬±˝◊√√˘±˜ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ øÂ√˘º Parker & Haswell ø˘ø‡Ó¬ ¢∂À&Ô
Î¬◊q¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±  ¬Û¬ı« fl¡À˚˛fl¡øÈ¬ Class- ¤ ø¬ıˆ¬q¡ øÂ√˘ –-

1. ¬flv¡±¸ ¬ı˛±˝◊√√ÀÊ√±À¬Û±Î¬± (Class Rhizopoda) – ¤¬ı˛± é¬Ì¬Û√ ¬ı± ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±À˜¬ı˛ (Pseudopo-

dium, ¬ı˝≈√√¬ı‰¬ÀÚ Pseudopodia) ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì - ’…±ø˜¬ı± (Amoeba)

¤KI◊±ø˜¬ı± (Entamoeba) õ∂ˆ‘¬øÓ¬º õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº
2. flv¡±¸ ˜±˝◊√√À¸ÀÈ¬±ÀÊ√±˚˛± [Class Mycetozoa) – ¤¬ı˛± ’À¬Ûé¬±fl‘Ó¬ ¬ı‘˝√√√±fl¡±¬ı˛ › ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸

ø¬ıø˙©Üº ¤À√¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡ Spore ¬ı± ¸”Ñ¬ıœÊ√ ¬Û˚±«˚˛ Ô±Àfl¡º ¸”Ñ¬ıœÊ√ Œ¸˘≈À˘±Ê√ ø¬ıø˙©Ü
(Cellulose) ˝√√›˚˛±¬ı˛ Ê√Ú… ¤˝◊√√ õ∂±Ìœ¬ı˛± Î¬◊øæÀ√√¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º ¤¬ı˛± Î¬±„√√±˚˛ Ô±Àfl¡ ¤¬ı—
¬ı±Ó¬±À¸¬ı˛ ¸—¶Û«À˙ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Œfl¡Î¬◊ ¬Û¬ı˛Ê√œ¬ıœ Ú˚˛º Î¬◊√±˝√√¬ı˛Ì - øÎ¬Î¬±˝◊√√ø˜˚˛±˜ (Didymium)º

3. flv¡±¸ ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Class Mastogophora) – ¤À√¬ı˛ Œ√À˝√√¬ı˛ ‰¬˘Ú±Àe·¬ı˛ ’±fl‘¡øÓ¬ fl¡¯∏± ¬ı±
‰¬±¬ı≈Àfl¡¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛ ¤¬ı— ¤ ’Àe·¬ı˛ Ú±˜ Ùv¬±ÀÊ√˘±˜ (Flagellum; ¬ı˝≈√√¬ı‰¬ÀÚ Flagella)º
Ùv¬±ÀÊ√˘±˜˚≈q¡ õ∂±Ìœ·Ì Ê√À˘ ¬ı± ’Ú… Ó¬¬ı˛˘ ^À¬ı… [Œ˚˜Ú ¬ı˛Àq¡] ˆ¬±¸˜±Ú ¬ı± Î≈¬¬ız¬ ’¬ıàÔ±˚˛
‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˝◊Î¬◊À¢≠Ú± (Euglena); ø√√√∏C¬Û±ÀÚ±À¸±˜± (Trypanosoma) õ∂ˆ‘¬øÓ¬º
õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº
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4. flv¡±¸ Œ¶Û±À¬ı˛±ÀÊ√±˚˛± (Class Sporozoa) ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ ¤¬ı— ¤À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ Àfl¡±ÀÚ± ¬Û˚«…±À˚˛
Spore ¬ı± ¸”Ñ¬ıœÊ√ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˜ÀÚ±ø¸ø©Ü˜«¡ (Monocystis) õ≠±¸À˜±øˇÎ¬˚˛±˜
(Plasmodium) õ∂ˆ‘¬øÓ¬º õ∂Ô˜øÈ¬ÀÓ¬ Spore ’±ÀÂ√, ø¡ZÓ¬œ˚˛øÈ¬ÀÓ¬ Spore Ú±˝◊√√º

5. flv¡±¸ ø¸ø˘›ÀÙ¬±¬ı˛± (Class Ciliophora) ¤À√¬ı˛ Œ√À˝√√ Cilia Ú±˜fl¡ ’¸—‡… ‰¬˘Ú±e·¡
Œ|Ìœ¬ıXˆ¬±À¬ı ¸±Ê√ÀÚ± Ô±Àfl¡º ø¸ø˘˚˛± (Clilia) ˙Às¬ı˛ ’Ô« Œ‰¬±À‡¬ı˛ ¬Û±Ó¬±¬ı˛ [¤fl¡¬ı‰¬ÀÚ
Cilium)¤˝◊√√ õ∂±ÌœÀ√¬ı˛ øˆ¬Ó¬¬ı˛ Œfl¡Î¬◊ Œfl¡Î¬◊ ¬Û¬ı˛Ê√œ¬ıœº Ê√˘ ¬ı± ’LaàÔ Ó¬¬ı˛˘^À¬ı… ¤¬ı˛± ˆ¬±¸˜±Ú
¬ı± øÚ˜ø7¡¡¡Ó¬ ’¬ıàÔ± ˛̊ ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º Î¬◊√± √̋√¬ı˛Ì – ¬Û…±¬ı˛±À˜ø¸ ˛̊±˜ (Paramesium), ¬ı…±˘±øKI◊øÎ¬ ˛̊±˜
[√Balantidium) ˝◊√√Ó¬…±ø√º õ∂Ô˜øÈ¬ Ê√À˘ Ô±Àfl¡ › ø¡ZÓ¬œ˚˛øÈ¬ ¬Û¬ı˛Ê√œ¬ıœº

Î¬◊¬ÛÀ¬ı˛±q¡ Œ|Ìœø¬ıˆ¬±· ¸˝√√Ê√ › ¸¬ı˛˘º

3.2.2 Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ –

Levine › Ó¬±“√¬ı˛ ¸˝√√À˚±·œ·Ì Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ fl¡À¬ı˛ÀÂ√Úº ¤˝◊√√ Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸
¬ıÓ«¬˜±ÀÚ ø¬ıøˆ¬iß ¬Û±Í¬…Û≈d¬Àfl¡ ·‘˝√√œÓ¬ ˝√√À˚˛ÀÂ√º Ú”Ó¬Ú ˜ÀÓ¬ Protozoa ¤‡Ú ¤fl¡øÈ¬˜±S ¬Û¬ı«¬ı˛”À¬Û ’±À˘±ø‰¬Ó¬
˝√√˚˛ Ú±º ¬Û”¬ı«fl¡±˘œÚ Protozoa Œˆ¬À„√√ ¬ıÓ«¬˜±ÀÚ 7 øÈ¬ ¬Û‘Ôfl¡ ¬Û¬ı« ¸‘©Ü ˝√√À˚˛ÀÂ√º ¤˝◊√√ ¸±Ó¬øÈ¬ ¬Û¬ı«
øÚ•ßø˘ø‡Ó¬¬ı˛”¬Û–

1. ¬Û¬ı« ¸±¬ı˛Àfl¡±˜±ø©ÜÀ·±ÀÙ¬±¬ı˛± Sarcomastigophara) –

·˜Ú±·˜ÀÚ¬ı˛ Ê√Ú… Ùv¬±ÀÊ√˘±˜ ’Ô¬ı± ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±˜ ’Ô¬ı± ¤˝◊√√ Î¬◊ˆ¬˚˛õ∂fl¡±¬ı˛ ’e· ¤˝◊√√ ¬Û¬ı«ˆ”¬q¡
¤fl¡˝◊√√ Œ√˝√√Ò±¬ı˛œ¬ı˛ ˙¬ı˛œÀ¬ı˛ Ó¬±À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ øˆ¬iß øˆ¬iß ¬Û˚…«±À˚˛ Ô±fl¡± ¸y¬¬ıº Œfl¡±Ú Œfl¡±Ú Œ√˝√√Ò±¬ı˛œ ø¸ø˘˚˛±
(Cilia) Ú±˜fl¡ ‰¬˘Ú±e· ˙¬ı˛œÀ¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛º ¤˝◊√√ ¬Û¬ı« ≈√˝◊√√ Î¬◊¬Û¬ÛÀ¬ı« ø¬ıˆ¬q¡º

(a) Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±º õ∂±5¬ı˚˛À¸ ¤À√¬ı˛ ¤fl¡øÈ¬¬ ı± ¤fl¡±øÒfl¡ Ùv¬±ÀÊ√˘±˜ Ô±Àfl¡º ¸±Ò±¬ı˛Úˆ¬±À¬ı¬
’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ∆√‚… ¬ı¬ı˛±¬ı¬ı˛ Œ√À˝√√¬ı˛ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬ (Longitudinal Fission)º ¤˝◊√√ Î¬◊¬Û¬Û¬ı«
≈√øÈ¬ flv¡±À¸ ø¬ıˆ¬q¡º
(i) flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Photomastigophora) ¤À√¬ı˛ Œ√À˝√√ ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ Ú…±˚˛

¸¬ı≈Ê√ ¬ı˛—- ¤¬ı˛ Œ√flv¡±¬ı˛±õ≠±©Ü (Chloroplast) Ô±Àfl¡º Ó¬À¬ı ¤À√¬ı˛ Œfl¡Î¬◊ Œfl¡Î¬◊ Chloroplast

˝√√±ø¬ı˛À˚˛ ¸¬ı≈Ê√ ¬ı˛—-ø¬ı˝√√œÚ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˝◊√√Î¬◊À¢≠Ú± (Euglena) ˚±¬ı˛± Ê√À˘ Ô±Àfl¡º
(ii) flv¡±¸ Ê≈√›˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± (Zoomastigophora) ¤¬ı˛± ¸¬ı≈Ê√ ˝√√˚˛ Ú±º fl¡±¬ı˛Ì Œ√À˝√√

Œflv¡±¬ı˛±õ≠±àÈ [Chloroplast√√) Ú±˝◊√√º Î¬◊√±˝√√¬ı˛Ì – ø·˚˛±øÎ«¬˚˛± (Giardia)º ¤¬ı˛± ˜±Ú≈À¯∏¬ı˛ ’ÀLa
¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º

(b) Î¬◊¬Û¬Û¬ı« ›¬Û±ø˘Ú±È¬± (Opalinata) – ¤À√¬ı˛ Œ√À˝√√¬ı˛ ∆√À‚«…¬ı¬ı˛±¬ı¬ı˛ ’¸—‡… ø¸ø˘˚˛± (Cilia)

Œ|Ìœ¬ıX ’¬ıàÔ±˚˛ øÓ¬˚«…fl¡ˆ¬±À¬ı õ∂˘ø•§Ó¬ Ô±Àfl¡º ø¸ø˘˚˛±¸˜”˝√√ ¸˜À¬ıÓ¬ˆ¬±À¬ı ŒÚÃfl¡±¬ı˛ √±“√ÀÎ¬ˇ¬ı˛
˜Ó¬ ‰¬˘±‰¬˘ fl¡¬ı˛À˘ õ∂±ÌœÀ√˝√√ Ó¬¬ı˛˘ ˜±Ò…À˜ ·øÓ¬˘±ˆ¬ fl¡À¬ı˛º ¤À√¬ı˛ ˜≈‡·˝3√√√√¬ı˛ Ú±˝◊√√º ’ÀÚfl¡
øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º Œ√À˝√√¬ı˛ ø¡Zˆ¬±Ê√ÀÚ (Binary Fission) øÚÎ¬◊øflv¡˚̨±¸ ¸˜”˝√√ ≈√˝◊√√ ˆ¬±À· ≈√˝◊√√ ÚÓ≈¬Ú
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õ∂±Ìœ¬ı˛ øˆ¬Ó¬¬ı˛ ŒÔÀfl¡ ˚±˚˛º Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øXÀÓ¬ ¶aœ › ¬Û≈— Œ˚ÃÚÀfl¡±¯∏ ’—˙¢∂˝√√Ú fl¡À¬ı˛º
Î¬◊√±˝√√¬ı˛Ì -Opalina º ¤¬ı˛± ¬ı…±À„√√¬ı˛ ’ÀLa Ô±Àfl¡º

(c) Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú± (Sarcodina) – ¤¬ı˛± é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º ¬Û”Ú·øÍ¬Ó¬
é¬Ì¬Û√ Ú± Ô±fl¡À˘ Œ√À˝√√¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ Œ¸Ë±Ó¬ ÚÎ¬ˇ±‰¬Î¬ˇ±¬ı˛ fl¡±ÀÊ√ ’—˙ ŒÚ˚˛º ’¬Ûø¬ı˛ÌÓ¬ ¬ı˚˛À¸
¤À√¬ı˛ fl¡±À¬ı˛± fl¡±À¬ı˛±  Ùv¬±ÀÊ√˘±˜ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ’À˚ÃÚ ¬¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX Fission ¬ı±
∆√ø˝√√fl¡ ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± ‚È¬ÀÓ¬ ¬Û±À¬ı˛º Œ˚ ¸fl¡˘ Œé¬ÀS Œ˚ÃÀÚ õ∂ø√flË¡˚˛± Ô±Àfl¡√flË¡± ¸fl¡˘ Œ7ÀS
Œ˚ÃÚ Œfl¡±¯∏ Ùv¬±ÀÊ√˘±± [Flagellum) Ò±¬ı˛Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ’Ô¬ı± Ó¬±À√¬ı˛ é¬Ì¬Û√ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

¤˝◊√√ Î¬◊¬Û¬Û¬ı« ≈√øÈ¬ ¸≈¬Û±¬ı˛flv¡±¸ (Superclass) - ø¬ıˆ¬q¡ – ¸≈¬Û±¬ı˛flv¡±¸ ¬ı˛±˝◊√√ÀÊ√±À¬Û±Î¬±(Rhizopoda)

ø¬ıøˆ¬iß¬ı˛fl¡˜ é¬Ì¬Û√ ‰¬˘±ÀÙ¬¬ı˛±¬ı˛ fl¡±ÀÊ√ ˘±À·º ’Ô¬ı± é¬Ì¬Û√ Ú± Ô±fl¡À˘› Protroplasm-¤¬ı˛ Œ¸Ë±Ó¬
·˜Ú±·˜ÀÚ¬ı˛ ¸˝√√±˚˛fl¡ ˝√√À¬ıº Î¬◊√±˝√√¬ı˛Ì – ’…ø˜¬ı± (Amoeba)º

¸≈¬Û±¬ı˛flv¡±¸ ¤ø"√√ÀÚ±À¬Û±Î¬± (Actinopda) ¤¬ı˛± õ∂Ò±ÚÓ¬ – õ≠…±efl¡È¬Ú (Plankton) Œ|Ìœ¬ı˛ ’z¬·«Ó¬º
¤Œ¶®±À¬Û±øÎ¬˚˛± (Axopodia) Ú±˜fl¡ õ∂±˚˛ àÔ±˚˛œé¬Ì¬Û√ Ô±Àfl¡º ’ÀÚÀfl¡¬ı˛ Àé¬ÀS ø¸ø˘fl¡± ¬ı± à√∏CÚø¸˚˛±˜
¸±˘ÀÙ¬È¬ (Silica or strontium Sulphate) ¡Z±¬ı˛± ·øÍ¬Ó¬ fl¡∞I◊fl¡ ·≈26√ ¤fl¡ õ∂fl¡±¬ı˛ ¬ıø˝√√–fl¡efl¡±˘ ¸‘ø©Ü
fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì ’À"√√±ÀÎ¬ÚEÚ (Octodendron)º

2. ¬Û¬ı« ˘…±ø¬ıø¬ı˛Ú ŒÔ±˜¬ı˛Ù¬± (Labyrinthomorpha) –

¤À¬ı˛ Œé¬ŒS Œõ≠±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝«√√ˆ¬±· ¬ı± ¤À"√√±õ≠±Ê√˜ ¡Z±¬ı˛± ·øÍ¬Ó¬ Ê√±ø˘fl¡±¬ı˛ ˜Ó¬ Œ√˝√√±—À˙¬ı˛ øˆ¬Ó¬¬ı˛
é¬Ì¬Û√˝√√œÚ Œfl¡±¯∏ (non-amoeboid cell) ¤¬ı— Œfl¡±ÀÚ± Œé¬ÀS é¬Ì¬Û√Ò±¬ı˛œ Œfl¡±¯∏ (amooeboied cell)

Ô±Àfl¡º Cellulose › Chlorofyll Ô±fl¡±¬ı˛ Ê√Ú… ¤¬ı˛± Î¬◊øæ√À√¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º Œfl¡Î¬◊ Œfl¡Î¬◊ ∆˙¬ı±À˘¬ı˛
Î¬◊¬Û¬ı˛ ¬Û¬ı˛Ê√œ¬ıœº Î¬◊√±˝√√¬ı˛Ì – flv¡…±˜±˝◊√√ÀÎ¬±ø˜¶®± (Chlamydomyxa),˘…±ø¬ıø¬ı˛ÚÔ≈˘± (Labyrinthula)º

3. ¬Û¬ı« ¤ø¬Ûfl¡˜Àõ≠¶®± (Apicomplexa) –

¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ õ∂±ÌœÀ√¬ı˛ Apical complex Ú±À˜ ¤fl¡øÈ¬ ’øÓ¬ ¸”é¬ ’e· Ô±Àfl¡º ¤˝◊√√ ’e· ¤fl¡˜±S
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… ‘√˙…˜±Ú ˝√√˚˛º ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ ¬¬ı—˙¬ı‘øX ¶aœ › ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ ¸±˝√√±À˚…
Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¸•Ûiß ˝√√˚˛º ¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ ¸fl¡˘ õ∂±Ìœ ¬Û¬ı˛Ê√œ¬ıœº ¤˝◊√√ ¬Û¬ı«ˆ≈¬q¡ õ∂±Ìœ¬ı˛± øÚ∞√¨ø˘ø‡Ó¬ Œ|Ìœ
(Class) ¸˜”À˝√√ ø¬ıˆ¬q¡º

flv¡±¸ ¬Û±øfl«¡Úø¸˚˛± (Perkinsea) – ¤À√¬ı˛ Ê√œ¬ıÚ ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ’—À˙ Zoospore Ú±˜fl¡
Ùv¬±ÀÊ√˘±˜Ò±¬ı˛œ ¬Û˚±«˚˛ Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì -Perkinsusº

flv¡±¸ Œ¶Û±À¬ı˛±ÀÊ√±ø˚˛’± (Sporozoea) – ¤À√¬ı˛ Œé¬ÀS Œ˚ÃÚ › ’À˚ÃÚ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±À¬ı˛ ¬ı—˙
¬ı‘øX ¸y¬¬ıº ¤À√¬ı˛ Î¬◊ø¸√©Ü (Oocyst) Ú±˜fl¡ Ê√œ¬ı√√Ú ‰¬À√flË¡¬ı˛ ¤fl¡øÈ¬ ¬Û˚±«À˚˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Œ¶Û±À¬ı˛±Ê√À˚˛È¬
(Sporozoite) Ú±˜fl¡ ¬Û¬ı˛¬ıÓ¬π ¬Û˚±«˚˛ ¸‘©Ü ˝√√˚˛º Ùv¬±ÀÊ√˘±˜ (Flagellum)Ò±¬ı˛œ ¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ Ô±fl¡ÀÓ¬
¬Û±À¬ı˛º Œ√À˝√√¬ı˛ ¸Àefl¡±‰¬Ú, ŒÏ¬Î¬◊ Œ‡˘±ÀÚ± ·øÓ¬ ’Ô¬ı± ·ø√Î¬ˇÀ˚˛ ‰¬˘± ¤fl¡¬ı˛ Œé¬ÀS Œ√‡± ˚±˚˛º Œfl¡±ÀÚ±
Œfl¡±ÀÚ± Œé¬ÀS é¬Ì¬Û√ Ô±Àfl¡º øfl¡z≈¬ Ó¬± ‡±√…¢∂˝√√ÀÚ¬ı˛ fl¡±ÀÊ√˝◊√√ ˘±À·º ¤À√¬ı˛ øÚ•ßø˘ø‡Ó¬ ¸±¬ıflv¡±¸
(Subclass) ¬ı± ’Ò–À|Ìœ ¬Ô±Àfl¡º

¸±¬ıflv¡±¸ ø¢∂À·ø¬ı˛øÚ˚˛± (Gregarinia) ¤À√¬ı˛ ’z¬·«Ó¬ ¬Ûø¬ı˛ÌÓ¬ ¬ı˚˛¶® ¬õ∂±Ìœ ’±|˚˛√±Ó¬± õ∂±Ìœ¬ı˛
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(host) Œfl¡±À¯∏¬ı˛ ¬ı±˝◊√√À¬ı˛ Ô±Àfl¡º ¤À√¬ı˛ ’±fl‘¡øÓ¬ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı ¬ı‘˝»º ¤À√¬ı˛ ’±|˚˛√±Ó¬± ¬õ∂±Ìœ ’À˜¬ı˛”`¬œ
’Ô¬ı± øÚ•ßÀ|Ìœ¬ı˛ Œ˜¬ı˛≈√`¬œ ¬õ∂±Ìœº Î¬◊√±˝√√¬ı˛Ì – øÎ¬Àõ≠±ø¸øàÈ√√¸ (Diplocystis)º

¸±¬ıflv¡±¸ fl¡ø¶®øÎ¬˚˛± (Coccidia) – ¤¬ı˛± ’±|˚˛√±Ó¬± õ∂±Ìœ¬ı˛ (host) Œfl¡±¯∏ ˜ÀÒ… ’¬ıàÔ±Ú fl¡À¬ı˛º
¤À√¬ı˛ ’±fl‘¡øÓ¬ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı é≈¬^º ¤¬ı˛± Ê√œ¬ıÀÚ¬ı˛ Œfl¡±Ú ’—À˙ ’Ô¬ı± ¸fl¡˘ ’—À˙ Œ˜¬ı˛≈√`¬œ õ∂±ÌœÀ√À˝√√
¬¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º

Î¬◊√±˝√√¬ı˛Ì – õ≠±¸À˜±øÎ¬˚˛±˜ (Plasmodium), È¬À'√±õ≠±Ê√˜± (Toxoplasma) º
¸±¬ıflv¡±¸ ¬Û±˝◊√√À¬ı˛±õ≠±Ê√ø˜˚˛± (Piroplasmia Bold) ’±|˚˛√±Ó¬± (host)Œ˜¬ı˛≈√`¬œ ¬õ∂±Ìœ¬ı˛ Œ√À˝√√ ’À˚ÃÚ

õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ¤¬ı— ¬ı˛q¡¬Û±˚˛œ ¤“√È≈¬ø˘ Œ¬Û±fl¡±¬ı˛ (Tick) Œ√À˝√√ Œ˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ›¬ÛÀ¬ı˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛
¬ı—˙¬ı‘øX ‚ÀÈ¬º Î¬◊√±˝√√¬ı˛Ì – Ô±˝◊√√À˘ø¬ı˛˚˛± (Theileria), ¬ı…±¬ıø¸˚˛± (Babesia)º

4. ¬Û¬ı« ˜±˝◊√√Àfl¡±À¶Û±¬ı˛± (Microspora) –

¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ ¬ıœÊ√ ¤fl¡øÈ¬˜±S Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬º Œ√À˝√√¬ı˛ ¬ıø˝«√√ˆ¬±· øÂ√^˝√√œÚ õ∂±fl¡±À¬ı˛ ’±¬ı‘Ó¬º
Œ¶Û±À¬ı˛¬ı˛ ’z¬·«Ó¬ protoplasm (Sporoplasm) Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ¬«±À· øÚÀé¬¬ÛŒ˚±·…º Spore -¤¬ı˛ Œ√À˝√√
Polartilament › Polar cap Ô±Àfl¡ ¬¤¬ı— ¤¬ı˛± ’ÀÚfl¡ ¬ı˛fl¡˜ õ∂±ÌœÀ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛º ¤˝◊√√ ¬ÛÀ¬ı« ≈√˝◊√√øÈ¬
Classº

flv¡±¸ ¬ı˛”øÎ¬˜±˝◊√√À√flË¡±À¶Û±ø¬ı˛˚˛± [Rudimicrosporea) – ¤À√¬ı˛ Œ¶Û±¬ı˛Œ√À˝√√ ¬ı±˝◊√√À¬ı˛ øÚé¬¬ÛŒ˚±·… ¸˝√√Ê√
·Í¬ÀÚ¬ı˛ ¤'√√√√∏C≥¸±Ú ’…±¬Û±À¬ı˛È¬±¬ı˛¸ (Extrusion Apparatus) Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì - Œ˜È¬‰ƒ¬øÚÀfl¡±Àˆ¬˘±
(Metchnikovella)º

flv¡±¸ ˜±˝◊√√À√flË¡±À¶Û±¬ı˛± (Microspora) ¤À√¬ı˛ Œ¶Û±¬ı˛À√À˝√√¬ı˛ ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±¸ (Extrusion

Apparatus) ¤¬ı˛ ·Í¬Ú Ê√øÈ¬˘º Î¬◊√±˝√√¬ı˛Ì -øõ≠À©Ü±ÀÙ¬±¬ı˛± (Plistophora)

5 ¬Û¬ı« ’…±À¸ÀÈ¬±À¶Û±¬ı˛± –

¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ ¬ıœÊ√ ¬ı˝≈√√Àfl¡±¯∏œ ¬ı± ¤fl¡Àfl¡±¯∏œ ˝√√˚˛º ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœº polar filament ›
Polar cap Ô±Àfl¡ Ú±º ¤À√¬ı˛ ≈√øÈ¬ Classº

flv¡±¸ øàÈ√√˘±ÀÈ¬±À¶Û±ø¬ı˛˚˛± (Stellatosporea) ¤fl¡ ¬ı± ¤fl¡±øÒfl¡ Sporoplasm Ô±Àfl¡º Î¬◊√±˝√√¬ı˛Ì
˝◊√√Î¬◊À¬ı˛±À¶Û±ø¬ı˛øÎ¬˚˛±˜ [Urosporidium)º

flv¡±¸ ¬Û…±¬ı˛±ø˜ø'√Î¬± (paramyxidia) Spore ≈√˝◊√√ cell ø√Œ˚˛ ·øÍ¬Ó¬ (Bicellular) ¤¬ı— Spore

Œ˚˛¬ı˛ õ∂±fl¡±¬ı˛ øÂ√^˝√√œÚº Î¬◊√±˝√√¬ı˛Ì -¬Û…±¬ı˛±ø˜¶®± (Paramyxa)

6. ¬Û¬ı« ø˜À¶®±ÀÊ√±˚˛± –

¤À√¬ı˛ Spore ¤fl¡±øÒfl¡ Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬º ¤¬ı˛± õ∂Ò±ÌÓ¬ ˜±ÀÂ√¬ı˛ ˙¬ı˛œÀ¬ı˛ ¬Û¬ı˛Ê√œø¬ıº ¤¬ı˛± øÚ•ßø˘ø‡Ó¬
Class ¤ ø¬ıˆ¬q¡º

flv¡±¸ ø˜À'√±À¶Û±ø¬ı˛˚˛± (Myxosporea) – ¤À√¬ı˛ Spore Œ√À˝√√ ¤fl¡øÈ¬ ¬ı± ≈√øÈ¬ Sporoplasm ¤¬ı—
1-6 øÈ¬ Polar Capsule Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º Î¬◊√±˝√√¬ı˛Ì - ø˜À'√±À¬ı±˘±¸ (Myxobolus)º

flv¡±¸ ’…±fl¡øÈ¬ÀÚ±À¶Û±ø¬ı˛˚˛± (Actinosporea) – fl¡À˚˛fl¡øÈ¬ ¬ı± ’ÀÚfl¡ Sporoplasmº ’À˜¬ı˛≈√`¬œ
õ∂±ÌœÀÓ¬¬ Û¬ı˛Ê√œ¬ıœº Î¬◊√±˝√√¬ı˛Ì- √√√∏C±˝◊√√’…±fl¡øÈ¬ÀÚ±ø˜ø'√Ú (Triactinomyxon)º
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7.¬¬Û¬ı« ø¸ø˘›ÀÙ¬±¬ı˛ –

Œ√À˝√√¬ı˛ ¬ıø˝√ˆ«¬±À· øÚø«√©Üˆ¬±À¬ı ¸ø7¡¡¡Ó¬ ‰¬˘±ÀÙ¬¬ı˛±¬ı˛ fl¡±ÀÊ√ øÚ˚≈q¡ Œ√˝√√±e· ø¸ø˘˚˛± (Cilia) Ú±À˜
¬Ûø¬ı˛ø‰¬Ó¬º Œfl¡±ÀÚ± Œfl¡±ÀÚ± Œé¬ÀS ø¸ø˘˚˛± [¤fl¡¬ı‰¬ÀÚ Cilium) ¬Ûø¬ı˛¬ıÓ«¬Ú ’±fl¡±À¬ı˛ Ê√øÈ¬˘ õ∂Ó¬…e· ¬ı˛”¬Û
Ò±¬ı˛Ì fl¡À¬ı˛º ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ ¤fl¡˝◊√√ Œ√À˝√√ øÚÎ¬◊øflv¡˚˛±¸ ≈√˝◊√√ ¬ı˛fl¡˜ [Macronucleus › Micronucleus),

¤fl¡øÈ¬ ¬ıÎ¬ˇ ¤fl¡øÈ¬ ŒÂ√±È¬º ’À˚ÃÚ Î¬◊¬Û±À˚˛ ¬ı—˙ ¬ı‘øXÀÓ¬ ˙¬ı˛œ¬ı˛ ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ø¬ıˆ¬q¡ ˝√√˚˛º [Binary

Fission) º Œ˚ÃÚ-Î¬◊¬Û±À˚˛ ¬ı—˙¬ı‘øX Conjugation õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ ‚ÀÈ¬º ¤Àé¬ÀS ≈√øÈ¬ õ∂±5¬ı˚˛¶®
õ∂±Ìœ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· øÚÎ¬◊ø√flv¡˚˛±À¸¬ı˛ ’—˙ ø¬ıøÚ˜˚˛ fl¡À¬ı˛º ¤˝◊√√ ¬Û¬ı« øÚ•ßø˘ø‡Ó¬ Class-¤ ø¬ıˆ¬q¡ fl¡¬ı˛±
˚±˚˛º

flv¡±¸ fl¡±˝◊√√ÀÚÀÈ¬±ÙË¬±·ø˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± [Class Kinetofragminophorea) – Œ√À˝√√¬ı˛ ¬ıø˝√√¬ı˛±¬ı¬ı˛ÀÌ¬ı˛
Cilia Ó¬»¸—˘¢ü ’—˙±ø√ ˜≈‡·˝3√√À¬ı˛¬ı˛ ’Ú≈¬ı˛≈¬Û ’—˙±ø√ ŒÔÀfl¡ ’ä øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛º ¤¬ı˛± øÚ•ßø˘ø‡Ó¬
Subclass Œ˚˛ ø¬ıˆ¬q¡º

¸±¬ıflv¡±¸ Œˆ¬©Ü±ø¬ıÎ¬◊ø˘ÀÙ¬ø¬ı˛˚˛± [Sub-Class Vestabuliferia) – ¤À√¬ı˛ ˜”‡ ·˝3√√¬ı˛ ¬ıM«√√˜±Úº
Î¬◊√± √̋√¬ı˛Ì-sotrichaº

¸±¬ıflv¡±¸ ¸±flƒƒ¡ÀÈ¬±ø¬ı˛˚˛± [Sub-Class Suctoria) – ¤À√¬ı˛ Tentacle ¬ı± ˙“≈√Î¬ˇ±fl‘¡øÓ¬ Œ˙±¯∏Ì±e· Ô±Àfl¡º
Î¬◊√±˝√√¬ı˛Ìñ Ephelotaº

¸±¬ıflv¡±¸ øÊ√˜ÀÚ±À©Ü±˜±øÈ¬˚˛± (Sub-Class Gymnostomatia) – ¤À√¬ı˛ ˜≈‡·˝3√√¬ı˛ ’·ˆ¬œ¬ı˛º
Î¬◊√±˝√√¬ı˛Ì Blepharoprosthiumº

flv¡±¸ ’ø˘À·±˝√√±˝◊√√À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± [Class Oligohymenophorea) – ¤À√¬ı˛ Cilia › Ó¬»¸—˘¢ü
¤¬ı— ’—˙±ø√ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· › ˜≈‡·˝3√√À¬ı˛ ¸•Û”Ì« øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º ¤À√¬ı˛ ≈√øÈ¬ Sub classº

¸±¬ı flv¡±˙ ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±øÈ¬˚˛± [Hymenostomatia) – ¤À√¬ı˛ ˜≈‡·˝3√√À¬ı˛ Membranellae Ú±˜fl¡
øÁ¡~œ¬ı˛ ’¬ıàÔ±Úº Î¬◊√±˝√√¬ı˛Ì -Tetrahymena, parameciumº

¸±¬ıflv¡±¸ Œ¬Ûø¬ı˛ø√√√∏Cøfl¡˚˛± (Peritrichia) – ¤À√¬ı˛ ˜≈‡ ·˝3√√À¬ı˛ ¸≈·øÍ¬Ó¬ ø¸ø˘˚˛±˚≈q¡ Œé¬S ’¬ıøàÔÓ¬º
Î¬◊√±˝√√¬ı˛Ì Zoothamniumº

flv¡±¸ ¬Ûø˘À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± (Polymenophorea) – ˜≈‡ ¸—˘¢ü ’—˙ ø¬ıÀ˙¯∏Ò¬ı˛ÀÌ¬ı˛ Membranella

ƒ¡Z±¬ı˛± ·øÍ¬Ó¬º ¤À√¬ı˛ ¤fl¡øÈ¬ ˜±S Subclass :

¸±¬ıflv¡±¸ ¶Û±˝◊√√À¬ı˛±ø√√√∏Cøfl¡˚˛± (Sub Class:Spirotrichia) – Class Œ˚˛¬ı˛ ¸¬ı øÚø«√©Ü ø‰¬˝ê ¬ıM«√√˜±Úº
Î¬◊√±˝√√¬ı˛Ì Spirostomumº

3.2.3 ˝≈√√˝◊√√ÀÈ¬fl¡±À¬ı˛¬ı˛ (Whittaker) Œ|Ìœø¬ıÚ…±¸ –

1969 ¸±À˘ ˝≈√√˝◊√√ÀÈ¬fl¡±¬ı˛ (Whittaker) Ê√œ¬ıÊ√·»Àfl¡ ¬Û“√±‰¬øÈ¬ ¬ı˛±ÀÊ√… ˆ¬±· fl¡À¬ı˛øÂ√À˘Úº Œ˚˜Úñ
1. ˜ÀÚ¬ı˛± ¬ı˛±Ê√… (Kingdom Monera) : ¤¬ı˛± øÚÎ¬◊øflv¡˚˛±¸ ø¬ı˝√√œÚ ¤fl¡Àfl¡±¯∏œ Ê√œ¬ıº

Î¬◊√±˝√√¬ı˛Ì – ¬ı…±À"√√ø¬ı˛˚˛±, ˘±˘-¸¬ı≈Ê√ ∆˙¬ı±˘º
2. Œõ∂±øÈ¬©Ü± ¬ı˛±Ê√… (Kingdom Protista) : ¤¬ı˛± øÚÎ¬◊øflv¡˚˛±¸-¸•Ûiß ¤fl¡Àfl¡±¯∏œ Ê√œ¬ıº

Î¬◊√±˝√√¬ı˛Ì – Œõ∂±ÀÈ¬±ÀÊ√±˚˛±º
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3. Â√S±fl¡ ¬ı± Ù¬±—ø· ¬ı˛±Ê√… (Kingdom Fungi) : ¤¬ı˛± Chlorophyll ø¬ı˝√√œÚ, øÚÎ¬◊øflv¡˚˛±¸ ¸•Ûiß
¤¬ı— õ∂Ò±ÚÓ¬– ¬ı˝≈√√Àfl¡±¯∏œ Î¬◊øæ√√º

4. õ≠…±øKI◊ ¬ı˛±Ê√… (Kingdom Plantae) : õ∂Ò±ÚÓ¬– ¬ı˝≈√√Àfl¡±¯∏œ Œflv¡±À¬ı˛±øÙ¬˘Ò±¬ı˛œ (Chlorophyll)

Î¬◊øæ√√º ¤À√¬ı˛ Œ˜È¬±ÀÙ¬±˝◊√√È¬± ¬ı˛±Ê√… (Kingdom Metaphyta) ¬ıÀ˘› Î¬◊À~‡ ˝√√˚˛ –
5. ¤øÚÀ˜ø˘˚˛± ¬ı˛±Ê√… (Kingdom Animalia) : ¤¬ı˛± ¬ı˝≈√√Àfl¡±¯∏œ õ∂±Ìœº

3.2.4 ø¬ıÀ˙¯∏ ^©Ü¬ı… –

Protozoa -¬ı˛ Classification ¬ı± Œ|Ìœø¬ıÚ…±À¸¬ı˛ ø¬ı¬ı¬ı˛Ì ˚±¬ı˛± ¬ÛÎ¬ˇÀ¬ıÚ Ó¬±À√¬ı˛ ’¬ı·øÓ¬¬ı˛ Ê√Ú…
Ê√±Ú±˝◊√√ Œ˚ Œ˘øˆ¬Ú (Levine) › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì fl¡M«‘√√fl¡ ø˘ø‡Ó¬ (1980) Î¬◊¬ÛÀ¬ı˛ Î¬◊ø~ø‡Ó¬ Œ|Ìœø¬ıˆ¬±·
¬Û¬ı˛¬ıM√√πfl¡±À˘ øfl¡Â≈√ ¬Ûø¬ı˛¬ıøM«√√Ó¬ ˝√√À˚˛ÀÂ√º ¶§˚˛— Œ˘øˆ¬Ú (Levine) øÚÀÊ√ øfl¡Â≈√ ¬Ûø¬ı˛¬ıM«√√Ú ¤ÀÚÀÂ√Ú (1983)º

’Ú≈̇ œ˘Úœ-1

1. Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±À· ññññ øÈ¬ ¬Û¬ı« øÂ√˘º ¬ıM«√√˜±ÀÚ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ññññ øÈ¬ ¬ÛÀ¬ı«
ø¬ıˆ¬q¡º

2. ¤˜Ú Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Ú±˜ fl¡¬ı˛≈Ú ˚±¬ı˛ ¸Àe· Î¬◊øæ√À√¬ı˛ ø˜˘ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
3. ¬Û…±¬ı˛±À˜ø¸˚˛±˜ › ’…±ø˜¬ı± Œ√‡À˘ Ó¬±À√¬ı˛ øfl¡ˆ¬±À¬ı Ó¬Ù¬±» fl¡¬ı˛± ˚±À¬ı∑
4. Ùv¬±ÀÊ√˘±, ø¸ø˘˚˛± › ø¸›ÀÎ¬±À¬Û±øÎ¬˚˛±¬ı˛ ¬Û±Ô«fl¡… øfl¡ ø˘‡≈Úº

3.3 ’…±ø˜¬ı± [ø‰¬S Ú— 3.1)

3.3.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬¬Û¬ı« – ¸±¬ı˛Àfl¡±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛± ¬(Sarcomastigohora)

Î¬◊¬Û ¬Û¬ı« – ¸±¬ı˛Àfl¡±øÎ¬Ú± ¬(Sarcodina)

flv¡±¸ – ˘À¬ı±ø¸˚˛± ¬(Lobosea)

¸±¬ıflv¡±¸ – øÊ√˜Ú±ø˜ø¬ı˚˛± ¬(Gymnamoebia)

’Î«¬±¬ı˛ – ’…±ø˜ø¬ıÎ¬± ¬(Amoebida)

¸±¬ı’Î¬±«¬ı˛ – øÈ¬ø¬ıÎ¬◊ø˘Ú± (Tubulina)

Î¬◊√± √̋√¬ı̨Ì – ’…±ø˜¬ı± ¬Œõ∂±øÈ¬˚˛±¸ (amoeba proteus)

∆˙¬ı±˘¸˜øi§Ó¬ ø˜Í¬± Ê√˘ ¬Û¬ı˛œé¬± fl¡¬ı˛À˘ ¤À√¬ı˛ ¬Û±›˚˛± ˚±À¬ıº Î¬◊2‰¬Ó¬¬ı˛ õ∂±Ìœ¬ı˛± ’ÀÚfl¡ Œ√˝√√±Àe·¬ı˛
¸±˝√√±À˚… Ê√œ¬ıÀÚ¬ı˛ Œ˚ ¸fl¡˘ ø√flË¡˚˛± ¬Ûø¬ı˛‰¬±˘Ú± fl¡À¬ı˛ ’…±ø˜¬ı± Œõ∂±øÈ¬˚˛±¸ Œ¸ ¸¬ı˝◊√√ Ó¬±¬ı˛ ¤fl¡øÈ¬˜±S
Œfl¡±¯∏À√À˝√√¬ı˛ ¸±˝√√±À˚… ¸≈‰¬±¬ı˛”¬ı˛”À¬Û ¬Û±˘Ú fl¡À¬ı˛º ¤ fl¡±¬ı˛ÀÌ Ê√œ¬ıÀÚ¬ı˛ ø¬ıøˆ¬ißÒ±¬ı˛± ˆ¬±˘ fl¡À¬ı˛ Ê√±Ú¬ı±¬ı˛ Ê√Ú…
∆¬ı:±øÚfl¡·Ì ’…±ø˜¬ı±¬ı˛ Î¬◊¬Û¬ı˛ ¬Û¬ı˛œé¬± øÚ¬ı˛œé¬± fl¡À¬ı˛ Ô±Àfl¡Úº
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3.3.2 ·Í¬Ú

’…±ø˜¬ı±¬ı˛ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¸¬ı«¶§À√˝√√ ¤fl¡ ŒÙ¬“√±È¬± Œõ∂±ÀÈ¬±õ≠±Ê√˜ ˜±Sº Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¬Ûø¬ı˛©®±¬ı˛, ¬ıÌ«˝√√œÚ,
Ú˜Úœ˚˛ ¤¬ı— ’±Í¬±˘ ¬(Jelly-like) ¬Û√±Ô«º Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬¬ıø˝√√¬ı˛±¬ı¬ı˛Ì ¬Plasmalemma ¬ı± ¬Cell

Membrane Ú±À˜ ’øˆ¬ø˝√√Ó¬º ¤øÈ¬ ¤fl¡øÈ¬ ¸”Ñ øÁ¡~œ ˚± øàÔøÓ¬àÔ±¬Ûfl¡ ·≈Ì ¸•Ûißº ¤˝◊√√ øÁ¡~œ¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛
ø√Àfl¡ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ õ∂Ô˜ ’—˙ ¬Ectoplasm Ú±À˜ ’øˆ¬ø˝√√Ó¬º ¬Ectoplasm Œ˚˛¬ı˛ øˆ¬Ó¬À¬ı˛¬ı˛ ø√Àfl¡
’¬ıøàÔÓ¬ ¬Protoplasm Œ˚˛¬ı˛ õ∂Ò±Ú ’—˙Àfl¡ ¬cndoplasm ¬ı˘± ˝√√˚˛º ¬Endoplasm Œ˚˛¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√fl¡
øˆ¬Ó¬À¬ı˛¬ı˛ ø√fl¡ ŒÔÀfl¡ fl¡˜ Ó¬¬ı˛˘ ˆ¬±¬ı±¬Ûißº ¤˝◊√√ fl¡˜ Ó¬¬ı˛˘ ’—˙ ¬Plasmagu Ú±À˜ ¬Ûø¬ı˛‰¬Ó¬ ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛
ø√Àfl¡¬ı˛ ’À¬Ûé¬±fl‘¡Ó¬ˆ¬±À¬ı Œ¬ı˙œ Ó¬¬ı˛˘ ’—˙Àfl¡ ¬Plamasol ¬ı˘± ˝√√˚˛º ¬Plamasol Œ˚˛ Œ¸Ë±Ó¬ Œ√‡± ˚±˚˛
¤¬ı— ¤˝◊√√ Œ¸Ë±Ó¬Ê√øÚÓ¬ ·øÓ¬Àfl¡ ¬Cyclosis ¬ı˘± ˝√√˚˛º

¤˝◊√√ õ∂±Ìœ ∆√À‚«… õ∂±˚˛ ¬0.60 mm ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ õ∂±Ìœ¬ı˛ ’±fl‘¡øÓ¬ √flË¡˜±·Ó¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√ÀÓ¬ Ô±Àfl¡
¤¬ı— ¤˝◊√√ Ê√Ú… ¤˝◊√√ õ∂±ÌœÀ√¬ı˛ Œfl¡±Ú øÚø«√©Ü ’±fl‘¡øÓ¬ Ú±˝◊√√º

Plasmalemma ¬ı˛ fl¡±Ê√ Œõ∂±ÀÈ¬±õ≠±Ê√˜Àfl¡ Ò±¬ı˛Ì fl¡¬ı˛± ¤¬ı— Œ√À˝√√¬ı˛ øˆ¬Ó¬À¬ı˛ › ¬ı±˝◊√√À¬ı˛ õ∂À˚˛±Ê√Úœ˚˛
Ê√˘, ’ø'√ÀÊ√Ú › fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√ÀÎ¬¬ı˛ ‰¬˘±‰¬˘ ¬ıÊ√±˚˛ ¬ı˛±‡±º

Endoplasm Œ˚˛¬ı˛ øˆ¬Ó¬À¬ı˛ Ô±Àfl¡ Œ·±˘±fl‘¡øÓ¬ øÚÎ¬◊øflv¡˚˛±¸º ¤ Â√±Î¬ˇ± ¬Endoplasm Œ˚˛¬ı˛ fl¡±Ê√
¬Contractile Vacuole, Food Vacuole õ∂˜≈‡ Œ√˝√√±e· Ò±¬ı˛Ì fl¡¬ı˛±º Endoplasm Œ˚˛ ’±À¬ı˛± ’±ÀÂ√
¸ø=Ó¬ ‡±√…¬ıd≈¬ › ’Ú…±Ú… ¬ı˛±¸±˚˛øÚfl¡ Œ˚Ã·, Œ˚ ¸¬ı ¬ıd≈¬ ’øÓ¬¸”Ñ ˝√√ÀÓ¬¬Û±À¬ı˛ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊¬ÛøàÔøÓ¬
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… Œ¬ı±Á¡± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

øÚÎ¬◊øflv¡˚˛±¸ ¬ı±√ ø√À˚˛ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’¬ıø˙©Ü ’—˙Àfl¡ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ (Cytoplasm) ¬ı˘± ˝√√˚˛º
¤˝◊√√ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ ¤fl¡ÀÈ¬±õ≠±Ê√˜ › ¤ÀG¬±õ≠±Ê√À˜¬ı˛ ¸˜ø©Ü˜±Sº

øÚÎ¬◊øflv¡˚˛±¸ › ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ øÚˆ«¬¬ı˛˙œ˘Ó¬± –

˚ø√ ’…±ø˜¬ı±¬ı˛ Œ√˝√√ ¤˜Úˆ¬±À¬ı ø¡Z‡G¬ fl¡¬ı˛± ˝√√˚˛ Œ˚ ¤fl¡ ’—À˙ øÚÎ¬◊øflv¡˚˛±¸ Ô±fl¡À¬ı øfl¡z≈¬ ’¬Û¬ı˛
’—À˙ Ô±fl¡À¬ı Ú±, Ó¬À¬ı õ∂Ô˜ ’—˙ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı Ê√œ¬ıÚ˚±¬ÛÚ fl¡¬ı˛À¬ı › ¬ı—˙¬ı‘øX fl¡¬ı˛À¬ı øfl¡z≈¬ øÚÎ¬◊øflv¡˚˛±¸
ø¬ı˝√√œÚ ’—˙ ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ › ‡±√…¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À˘› ‡±√… ¬Ûø¬ı˛¬Û±fl¡ fl¡¬ı˛ÀÓ¬ ¬¬Û±¬ı˛À¬ı Ú±º ˚ø√
øÚÎ¬◊øflv¡˚˛±¸ ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ ŒÔÀfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√˚˛ Ó¬À¬ı øÚÎ¬◊øflv¡˚˛±¸ ¬ı“√±‰¬À¬ı Ú±º

Œ√˝√√ ø¡Z‡G¬ fl¡¬ı˛¬ı±¬ı˛ ¬Û¬ı˛ Plasmalemma fl¡øM«√√Ó¬ ’—˙ ø‚À¬ı˛ ŒÙ¬À˘ › ˙¬ı˛œ¬ı˛ ŒÊ√±Î¬ˇ± ˘±À·º

3.3.3 ·˜Ú±·˜Ú –

’…±ø˜¬ı± é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º é¬Ì¬Û√ ¬ı± Pseudopodium ¤fl¡ õ∂fl¡±¬ı˛ ’àÔ±˚˛œ
Œ√˝√√±e· ˚± Œ√À˝√√¬ı˛ Î¬◊ƒ√·Ó¬ ’—˙ø¬ıÀ˙¯∏º Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±Ó¬ ¤¬ı˛”¬Û Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü¬ı˛ fl¡±¬ı˛Ìº
¤¬ı˛”¬Û Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü ˝√√›˚˛±¬ı˛ Ê√Ú… ¤˝◊√√ õ∂±Ìœ¬ı˛ ·˜Ú±·˜Ú fl¡±˚«… ¸y¬¬ı ˝√√˚˛º ¤˝◊√√ ¬ı˛”¬Û ·˜Ú±·˜ÚÀfl¡
Amoeboid Movement ¬ı˘± ˝√√˚˛º é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ’¬ıàÔ±Ú ¬Ûø¬ı˛¬ıÓ«¬Ú ’…±ø˜¬ı± ¬ı…Ó¬œÓ¬ ’Ú…±Ú…
’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ÀÓ¬ Œ√‡± ˚±˚˛º ¤˜Ú øfl¡ ¤¬ı˛”¬Û Amoeboid Movement ˜±Ú≈¯∏ › ’Ú…±Ú… ’ÀÚfl¡
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Œ˜¬ı˛≈G¬œ õ∂±Ìœ¬ı˛ ¬ı˛q¡ ¬ı±ø˝√√Ó¬ Œù´Ó¬ fl¡øÌfl¡±˚˛ ¤¬ı— Œfl¡±Ú Œfl¡±Ú ’À˜¬ı˛≈√G¬œ õ∂±ÌœÀÓ¬› Œfl¡±ÀÚ± Œfl¡±ÀÚ±
Œfl¡±À¯∏ Œ√‡± ˚±˚˛º

é¬Ì¬Û√ øfl¡ˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛, ¤ ø¬ı¯∏À˚˛ ø¬ıøˆ¬iß ˜Ó¬¬ı±√ ø¬ıøˆ¬iß ¸˜À˚˛ ø¬ıøˆ¬iß ∆¬ı:±øÚfl¡·Ì ¡Z±¬ı˛±
õ∂d¬±ø¬ıÓ¬ ˝√√À˚˛ÀÂ√ –ñ

Adhesion theory : ’±˜¬ı˛± Œ√‡ÀÓ¬ ¬Û±˝◊√√ Œ˚ ¤fl¡ÀÙ¬“√±È¬± Ê√˘ ’¸˜‘Ú fl¡“√±À‰¬¬ı˛ Î¬◊¬Û¬ı˛ Ô±flÀ˘ Ó¬±
’¸˜ˆ¬±À¬ı ·Î¬ˇ±À¬ı ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı Amoeba ¤fl¡ ŒÙ¬“√±È¬± Protoplasm ¬ı˛”À¬Û ’¸˜ˆ¬±À¬ı ·Î¬ˇ±¬ı±¬ı˛ ¸˜À˚˛
Protoplasm Œ˚˛¬ı˛ Œfl¡±ÀÚ± ’—˙ àÔ±Ú ø¬ıÀ˙À¯∏ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√¬ı˛”À¬Û Î¬◊ƒ√·Ó¬ ’—˙˝◊√√
é¬Ì¬Û√º

Rolling Movement theory : Protoplasm Œ˚¬ı˛ Œ¸Ë±Ó¬ ¤¬ı— Amoeba¬ı˛ ’±¬ıÓ«¬Ú˙œ˘ Œ√˝√√
¤¬ı˛”¬Û ·øÓ¬¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

Contraction theory : Ectoplasm › Endoplasm ¤˝◊√√ Î¬◊ˆ¬À˚˛¬ı˛ øˆ¬Ó¬¬ı˛ Ê√˘ ø¬ıøÚ˜À˚˛¬ı˛ Ù¬À˘
Ectoplasm › Endoplasm ¬Û±˘±√flË¡À˜ ø˙øÔ˘ › ¸efl≈¡ø‰¬Ó¬ ˝√√˚˛º é¬Ì¬ÛÀ√¬ı˛ Î¬◊»¬ÛøM√√¬ı˛ ¤øÈ¬˝◊√√ fl¡±¬ı˛Ìº

Surface tension theory : ’…±ø˜¬ı±¬ı˛ Ó¬¬ı˛˘ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ˚‡Ú Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇ¬ı±¬ı˛ Î¬◊¬Û√flË¡˜ ˝√√˚˛
Ó¬‡Ú Ó¬¬ı˛˘ ¬Û√±ÀÔ«¬ı˛ Ò˜« ’Ú≈˚±˚˛œ Ó¬±¬ı˛ Surface Tension fl¡À˜ ¤¬ı— ¤¬ı˛”¬Û fl¡À˜ ˚±›˚˛±¬ı˛ fl¡±¬ı˛ÀÌ
Î¬◊ƒ√·Ó¬ ’—˙ é¬Ì¬Û√ ¸‘ø©Ü fl¡À¬ı˛º

Gel-sol theory : é¬Ì¬Û√ Î¬◊»¬ÛøM√√ ˝√√›˚˛±¬ı˛ ¬Û”À¬ı« Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’—˙ø¬ıÀ˙¯∏ Acidic ˝√√˚˛ ¤¬ı—
‹ àÔ±ÀÚ Ê√À˘¬ı˛ õ∂À¬ı˙ ‚È¬±¬ı±¬ı˛ Ù¬À˘ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸‘ø©Ü ˝√√˚˛º ‹ Î¬◊ƒ√·Ó¬ ’—À˙¬ı˛ ¸•ú≈‡ õ∂±Àz¬
Ectoplasm ·øÍ¬Ó¬ ¤fl¡ Ú±ø˘fl¡±¬ı˛ ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ‹ Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛ Endoplasm Œ˚¬ı˛ Œ¸Ë±Ó¬ õ∂À¬ı˙
fl¡À¬ı˛º

Change of Viscosity theory : ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ Plasmagel ’¬ıàÔ± ŒÔÀfl¡ Plasmasol

’¬ıàÔ±¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛º ‹ ¸˜˚˛ Endoplasm Œ˚˛¬ı˛ Œ¸Ë±Ó¬ ·˜Ú¬ÛÔ ’øˆ¬˜≈À‡ õ∂¬ı±ø˝√√Ó¬ ˝√√˚˛º ‰¬˘±‰¬À˘¬ı˛
¸˜˚˛ øÚ•ßø˘ø‡Ó¬ ‚È¬Ú±¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛ –

1. ’…±ø˜¬ı± Œ˚ Œé¬ÀS¬ı˛ Î¬◊¬Û¬ı˛ ‰¬˘À¬ı ‹ Œé¬ÀS¬ı˛ ¸±ÀÔ Ó¬±¬ı˛ ¸—À˚±· àÔ±ø¬ÛÓ¬ ˝√√À¬ı õ∂ÔÀ˜º ¸y¬¬ıÓ¬–
Œfl¡±ÀÚ± é¬ø¬ı˛Ó¬ ¬ıd≈¬¬ı˛ ¸±˝√√±À˚… ¤˝◊√√ ¸—À˚±· ‘√Ï¬ˇœfl‘¡Ó¬ ˝√√À¬ıº

2. Œ√À˝√√¬ı˛ ¬Û(±√—À˙ [’Ô«±» ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡] Gel ’—˙ Sol ˝√√˚˛º ’Ú≈¬ı˛”¬Ûˆ¬±À¬ı
’¢∂·˜Úfl¡±À˘ é¬Ì¬ÛÀ√¬ı˛ ¬Û±ù´«À√À˙ ø¬ı¬Û¬ı˛œÓ¬ õ∂ø√flË¡˚˛± ˝√√À¬ı ’Ô«±» Sol ’¬ıàÔ± ŒÔÀfl¡ Gel ’¬ıàÔ±
‚È¬ÀÓ¬ Ô±fl¡À¬ıº

3. Gel ’¬ıàÔ±¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¡Ó¬± ¬Û(±√ ’øˆ¬˜≈À‡ √flË¡˜˙– ¬ı‘øX Œ¬ÛÀÓ¬ Ô±fl¡À¬ıº
¬ıM«√√˜±ÀÚ Ê√±Ú± ˚±˚˛ Œ˚ ’±À¬Ûøé¬fl¡ˆ¬±À¬ı Ó¬¬ı˛˘ ’¬ıàÔ± (Sol) › Ó¬±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ’¬ıàÔ±¬ı˛ (Gel)

Î¬◊æ√¬ı ˝√√›˚˛±¬ı˛ fl¡±¬ı˛Ì √œ‚«˙‘∫˘¬ı˛”¬Ûœ ø¬ıÀ˙¯∏ Œ|Ìœ¬ı˛ Œõ∂±øÈ¬ÀÚ¬ı˛ ¬Û±˘±√flË¡À˜ õ∂¸±¬ı˛Ì › ¸Àefl¡±‰¬Ú
õ∂ø√flË¡˚˛±º ¤¬ı˛”¬Û õ∂¸±¬ı˛Ì › ¸Àefl¡±‰¬ÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˙øq¡ ATP ŒÔÀfl¡ ·‘˝√√œÓ¬ ˝√√˚˛º Î¬◊2‰¬Ó¬¬ı˛
õ∂±ÌœÀ√¬ı˛ Œé¬ÀS ¤¬ı˛”À¬Û ATP-¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛ Œ¬Û˙œ¬ı˛ ¸Àefl¡±‰¬ÀÚ¬ı˛ fl¡±ÀÊ√º ¤˝◊√√ fl¡±¬ı˛ÀÌ Œ¬Û˙œ
¸Àefl¡±‰¬Ú › é¬Ì¬ÛÀ√¬ı˛ Î¬◊æ√¬ı Ó≈¬˘Úœ˚˛ ‚È¬Ú±º
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Ê√±Ú± ˚±˚˛ Œ˚ ’…±ø˜¬ı±¬ı˛ ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜ ≈√˝◊√√ Ò¬ı˛ÀÌ¬ı˛ Microfibril ’±ÀÂ√º õ∂Ô˜Ó¬– Actin Fibril

˚± ¬ıÎ¬ˇ › àÔ≈˘±fl¡±¬ı˛º ø¡ZÓ¬œ˚˛Ó¬– Myosin Fibril ˚± ŒÂ√±È¬ › ˙œÌ«±fl¡±¬ı˛º ATP-¬ı˛ ˙øq¡ ¤˝◊√√
≈√˝◊√√ Filament-À˚˛¬ı˛ ˚≈¢¨ø√flË¡˚˛±˚˛ ¸y¬¬ı ˝√√˚˛ ˚‡Ú Ca++-Œ˚˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¸±˜ø˚˛fl¡ˆ¬±À¬ı ¬ı‘øX ¬Û±˚˛º
¤˜Ó¬±¬ıàÔ±˚˛ ≈√˝◊√√ Filament-Œ˚˛¬ı˛ ˚≈¢¨ ø√flË¡˚˛± Œ˚ ¬Ûø¬ı˛øàÔøÓ¬¬ı˛ Î¬◊æ√¬ı fl¡À¬ı˛ Ó¬±˝◊√√ Amoeboid

Movement-Œ˚˛¬ı˛ fl¡±¬ı˛Ìº
Fountain Zone theory : é¬Ì¬Û√ ¸•ú≈À‡ ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ ŒÙ¬±˚˛±¬ı˛±¬ı˛ ˜Ó¬ ’¬ıàÔ±¬ı˛ √¸‘ø©Ü

˝√√˚˛º ’Ô«±» Gel ’¬ıàÔ±¬ı˛ Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Sol ’¬ıàÔ±¬ı˛ ¤ÀG¬±õ≠±Ê√˜ ¸•ú≈‡ˆ¬±À¬ı ø¬ı26≈√ø¬ı˛Ó¬ ˝√√˚˛º
Sol › Gel ’¬ıàÔ±¬ı˛ Î¬◊æ√À¬ı¬ı˛ fl¡±¬ı˛Ì Œõ∂±øÈ¬Ú ’Ì≈¬ı˛ √flË¡˜±∞´˚˛ ¸Àefl¡±‰¬Ú › õ∂¸±¬ı˛Ì õ∂ø√flË¡˚˛±º

3.3.4 ’±˝√√±¬ı˛ –

’…±ø˜¬ı± ’±˝√√±À¬ı˛¬ı˛ Ê√Ú… Œ˚ ¸¬ı ¬ıd≈¬ ¢∂˝√√Ì fl¡À¬ı˛ Ó¬±¬ı˛ ’z¬·«Ó¬ Ô±Àfl¡ Paramecium › ’Ú…±Ú…
õ∂±ÀÈ¬±ÀÊ√±˚˛±, Algae Ê√±Ó¬œ˚˛ Î¬◊øæ√√, Rotifer Ú±˜fl¡ é≈¬^ õ∂±Ìœ ˝◊√√Ó¬…±ø√ ¤¬ı— ø¬ıø¬ıÒ ˜‘Ó¬ ‡±√…fl¡Ì±º
Ê√œø¬ıÓ¬ ‡±√…¬ıd≈¬¬ı˛ Òœ¬ı˛·øÓ¬ ÚÎ¬ˇ±‰¬Î¬ˇ± › ‹ ¸fl¡˘ ‡±√…¬ıd≈¬ ŒÔÀfl¡ é¬ø¬ı˛Ó¬ ¸±˜¢∂œ ’…±ø˜¬ı±Àfl¡ ’±fl‘¡©Ü fl¡À¬ı˛º
’¬ı±ø>Ó¬ › ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ’À˚±·… ¬ıd≈¬ ¸±Ò±¬ı˛ÌÓ¬– ¤øÎ¬ˇÀ˚˛ ˚±›˚˛± ˝√√˚˛º ‡±√…¬ıd≈¬ ¤fl¡ ŒÙ¬“√±È¬± Ê√À˘¬ı˛ ¸Àe·
Plasmalemma-¬ı˛ Œ˚ Œfl¡±ÀÚ± ’—À˙ ¢∂˝√√Ì fl¡À¬ı˛ Endoplasm Œ˚ ‡±√… ·˝3√√À¬ı˛ ¬ı˛±‡± ˝√√˚˛º ‡±√… ¢∂˝√√Ì
õ∂Ì±˘œ ‰¬±¬ı˛ õ∂fl¡±¬ı˛º

Circumvallation :

¤fl¡±øÒfl¡ é¬Ì¬Û√ ‰¬±ø¬ı˛¬Û±À˙ Ê√œø¬ıÓ¬ ‡±√…¬ıd≈¬Àfl¡ ø‚À¬ı˛ ŒÙ¬À˘º ¬ÛÀ¬ı˛ ¤˝◊√√ é¬Ì¬Û√ ¸fl¡˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛
¸Àe· ˚≈q¡ ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ‡±√…¬ıd≈¬ ’…±ø˜¬ı± fl¡M«‘√√fl¡ ¶Û‘©Ü Ú± ˝√√›˚˛± ¸ÀN› Endoplasm Œ˚˛¬ı˛ ’z¬·«Ó¬
˝√√À˚˛ ‡±√… ·˝3√√À¬ı˛ ‰¬À˘ ’±À¸º

Circumfluence :

Œ˚ ‡±√…¬ıd≈¬ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¡À¬ı˛ Ú± é¬Ì¬Û√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ¶Û‘©Ü ˝√√À˚˛ Œ‰¬À¬Û ÒÀ¬ı˛º Ó¬±¬ı˛¬Û¬ı˛ ’Ú… é¬ÌÛ√
‹ ‡±√…¬ıd≈¬¬ı˛ øÚÀ‰¬ ø¬ıd¬±¬ı˛ ˘±ˆ¬ fl¡À¬ı˛º é¬Ì¬Û¬Û√·≈ø˘ ¬¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝√√À˚˛ Œ·À˘ ‡±√…¬ıd≈¬ ‡±√…·˝3√√À¬ı˛ øàÔÓ¬
√̋√̊ º̨

Import :

‡±√…¬ıd≈¬ ’…±ø˜¬ı±¬ı˛ ¸—¶ÛÀ˙« ¤À¸ øÚÀ(©Üˆ¬±À¬ı Endoplasm-Œ˚˛ Î≈¬À¬ı ˚±˚˛º

Invagination :

‡±√…¬ıd≈¬ ’…±ø˜¬ı±¬ı˛ ¸—¶ÛÀ˙« ¤À˘ àÔ±Úœ˚˛ ¤À"√√±õ≠±Ê√˜ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ øˆ¬Ó¬¬ı˛ Ú±ø˘fl¡±¬ı˛ ’±fl¡±À¬ı˛
õ∂˘ø•§Ó¬ ˝√√˚˛ ¤¬ı— ‡±√…¬ıd≈¬ ‹ Ú±ø˘fl¡±˚˛ õ∂ø¬ı©Ü ˝√√˚˛º ¬ÛÀ¬ı˛ ‹ Ú±ø˘fl¡±¬ı˛ Plasmalemma -¬ı˛ ø¬ı˘≈ø5
‚ÀÈ¬ ¤¬ı— ¤À"√√±õ≠±Ê√˜ ¤ÀG¬±õ≠±Ê√À˜ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À˘ Ú±ø˘fl¡±¬ı˛ ’¬ı˘≈ø5 ‚ÀÈ¬ ¤¬ı— ‡±√…¬ıd≈¬ ¤fl¡ ‡±√…
·˝3√√À¬ı˛¬ı˛ ’z¬·«Ó¬ ˝√√˚˛º
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3.3.5 ¬Ûø¬ı˛¬Û±fl¡ fl¡±˚«… –

‡±√…·˝3√√À¬ı˛¬ı˛ Ê√˘ õ∂ÔÀ˜ ’ä ’•° (Acidic) Ô±Àfl¡º ’•°Q √flË¡À˜ ‚≈À‰¬ ˚±˚˛ ¤¬ı— Œ˙¯∏ ¬Û˚«z¬ é¬±¬ı˛Ò˜«œ
(Alkaline) ˝√√˚˛º ‡±√…¬ıd≈¬ √flË¡˜˙ – Œˆ¬Àe· é≈¬^±øÓ¬é≈¬^ ’—À˙ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— øÚ•ßø˘ø‡Ó¬ Î¬◊»À¸‰¬Àfl¡¬ı˛
¸±˝√√±À˚… ¬Ûø¬ı˛¬Û!¡ ˝√√˚˛º

Œõ∂±øÈ¬À˚˛Ê√ (Protease) – Œõ∂±øÈ¬Ú ¬Ûø¬ı˛¬Û±fl¡ fl¡À¬ı˛ ¤¬ı— ’…±˜±˝◊√√ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º
¤˜±˝◊√√À˘Ê√ (Amylase) – Starch Œfl¡ Glucose-Œ˚ ¬Ûø¬ı˛¬ıøM«√√Ó¬ fl¡À¬ı˛º
˘±˝◊√√À¬ÛÊ√ (Lipase) – ‰¬ø¬ı«Àfl¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ø¢≠À¸¬ı˛˘ (Fattry Acid › Glycerol)-Œ˚

¬Ûø¬ıøM«√√Ó¬ fl¡À¬ı˛º
’…±˜±˝◊√√ÀÚ± ’…±ø¸Î¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ·Í¬ÀÚ ’—˙ ¢∂˝√√Ì fl¡À¬ı˛º ¢≠≈Àfl¡±Ê√ › Ù¬…±øÈ¬ ’…±ø¸Î¬ (Glucose

& Faatty Acid) Œ√À˝√√¬ı˛ ø¬ı¬Û±fl¡ fl¡±À˚«¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˙øq¡ ¬¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º
˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ ¸±˝√√±À˚… ‡±√… ¢∂˝√√Ì › ¬Ûø¬ı˛¬Û±fl¡ fl¡±À˚«…¬ı˛ øÚ•ßø˘ø‡Ó¬ ø‰¬S ¬Û±›˚˛± ˚±˚˛ –
‡±√… · 3̋√√À¬ı˛¬ı˛ ¸øißfl¡ÀÈ¬ Î¬◊»À¸‰¬fl¡¬Û”Ì« øfl¡Â≈√ ’øÓ¬ é≈¬^ · 3̋√√À¬ı˛¬ı˛ (Lysosme) ’±ø¬ı «̂¬±¬ı ˝√√ ˛̊º ¤ ◊̋√√ · 3̋√√¬ı˛·≈ø˘

¬Û¬ı˛•ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√˚˛ ¤¬ı— Î¬◊»À¸‰¬Àfl¡¬ı˛ ¸±˝√√±À˚… ¬Ûø¬ı˛¬Û±fl¡fl¡±˚«… ¸•Ûiß ˝√√˚˛º ¬Ûø¬ı˛¬Û!¡ ¬ıd≈¬ é≈¬^±øÓ¬é≈¬^
fl≈¡“≈√øÎ¬ˇ¬ı˛ ’±fl¡±À¬ı˛ ‡±√… ·˝3√√À¬ı˛¬ı˛ ¸øißÒ±ÀÚ Ô±Àfl¡º ¬ÛÀ¬ı˛ ‹ fl≈¡“√øÎ¬ˇ·≈ø˘ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬ Œˆ¬À¸ ‰¬À˘
¤¬ı— √flË¡À˜ fl≈¡“√øÎ¬ˇ¬ı˛ ¶§Ó¬La ’ød¬Q ø¬ı˘≈5 ˝√√À˚˛ ¬Ûø¬ı˛¬Û!¡ ‡±√…¬ıd≈¬ ¤ÀG¬±õ≠±Ê√À˜¬ı˛ ’—À˙ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

‡±√…¬ıd≈¬¬ı˛ Œ˚ ’—˙ ¬Ûø¬ı˛¬Û±fl¡À˚±·… Ú˚˛ Ó¬± ¸”Ñ±fl¡±¬ı˛ ˜˘¬ıøÈ¬fl¡± ¬ı˛”À¬Û Œ√˝√√ ŒÔÀfl¡ ¬ıøÊ«√Ó¬ ˝√√˚˛º
¬ıÊ«√ÚàÔ±ÀÚ¬ı˛ õ≠±Ê√˜±À˘˜± (Plasmalemma) ŒÙ¬ÀÈ¬ ˚±˚˛ ¤¬ı— ¬¬ıÊ«√ÀÚ¬ı˛ ¬Û¬ı˛ Ó¬± ¬Û≈Ú·«Í¬Ú ˝√√˚˛º

3.3.6 ù´±¸fl¡±˚«… › Œ¬ı˛‰¬Ú fl¡±˚«… –

’…±ø˜¬ı± Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'√ÀÊ√ÀÚ¬ı˛ ¸±˝√√±À˚… ù´±¸fl¡±˚«… ¸•Û±√Ú fl¡À¬ı˛º õ≠±Ê√˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛
’ø'√ÀÊ√Ú Œ√˝√√˜ÀÒ… ¬Ûø¬ı˛¬ı…5 ˝√√˚˛º ø¬ı¬Û±fl¡ fl¡±À˚«… Î¬◊»¬Ûiß ¬ıÊ«√…^¬ı…, Œ˚˜Ú fl¡±¬ı«Ú Î¬±˝◊√√’fl¡¸±˝◊√√Î¬ › ˝◊√√Î¬◊ø¬ı˛˚˛±,
øÚ•ßø˘ø‡Ó¬ Œfl¡±ÀÚ± Î¬◊¬Û±À˚˛ ¬ıøÊ«√Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ –

1. õ∂±Ê√˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ ¬Ûø¬ı˛¬ı…±5 ˝√√ÀÓ¬ ¬Û±À¬ı˛, ’Ô¬ı±ñ
2. ¬ıÊ«√… ^¬ı… ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√À¬ı˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√ÀÓ¬ ¬Û±À¬ı˛º

3.3.7 Ê√À˘¬ı˛ ¸˜Ó¬± ¬ı˛é¬± (Osmoregulation) :

Œ√À˝√√ Ê√À˘¬ı˛ õ∂À¬ı˙ øÚ•ßø˘ø‡Ó¬¬ı˛”À¬Û ‚È¬ÀÓ¬ ¬Û±À¬ı˛ –

1. ‡±√… ·˝3√√¬ı˛ Î¬◊»¬ÛøM√√¬ı˛ ¸˜À˚˛ øfl¡Â≈√ Ê√À˘¬ı˛ õ∂À¬ı˙ ‚ÀÈ¬º
2. ¬Ûø¬ı˛¬Û±fl¡fl¡±À˚«… øfl¡Â≈√ Ê√˘ Î¬◊¬ÛÊ√±Ó¬ (by-product) ˝√√˚˛º
3. Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Ê√À˘ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ú ’øÒfl¡ Ô±fl¡±˚˛ › ¬ı±˝◊√√À¬ı˛¬ı˛ Ê√À˘ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ú fl¡˜

Ô±fl¡±˚˛, ¬ı±˝◊√√À¬ı˛¬ı˛ øfl¡Â≈√ Ê√˘ ’øˆ¬¸Ë¬ıÌ ¬ı± ’¸˜ø¸¸ (Osmosis) õ∂ø√flË¡˚˛±˚˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º Ê√À˘¬ı˛
√flË¡˜±·Ó¬ ¬õ∂À¬ıÀ˙¬ı˛ fl¡±¬ı˛ÀÌ Ê√˘ Œ√˝√√ ŒÔÀfl¡ øÚ©®±¯∏ÀÌ¬ı˛ õ∂À˚˛±Ê√Ú Œ√‡± Œ√˚˛º ¤Ê√Ú… ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√À¬ı˛¬ı˛
(Contractile Vacuole) õ∂À˚˛±Ê√Ú ˝√√˚˛º ¤˝◊√√ ·˝3√√À¬ı˛¬ı˛ ’±ø¬ıˆ«¬±¬ı øÚ•ßø˘ø‡Ó¬ ˆ¬±À¬ı ˝√√˚˛º
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’øÓ¬ø¬ı˛q¡ Ê√À˘¬ı˛ ø¬ıµ≈ ¤ÀG¬±õ≠±Ê√À˜ (Endoplasm)-Œ˚˛ Ê√˜± ˝√√˚˛º ¤ ¸fl¡˘ Ê√˘ø¬ıµ≈ ¬Û¬ı˛¶Û¬ı˛ ø˜À˙
¬ı‘˝√√M√√¬ı˛ ŒÙ¬“√±È¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º Contractile Vacuole ¤¬ı˛”¬Û ¬ı‘˝√√M√√¬ı˛ ŒÙ¬“√±È¬±º ¤˝◊√√ ŒÙ¬“√±È¬± Ê√À˘ ¬Ûø¬ı˛¬Û”Ì« ˝√√À˘
Ó¬±¬ı˛ ¤fl¡ ’øÓ¬ ¸”Ñ Qfl¡ ¬ı± ‚Úœˆ”¬Ó¬ øÁ¡~œ (Condensation Membrane) ·øÍ¬Ó¬ ˝√√˚˛º Contractile

Vacuole ¸efl≈¡ø‰¬Ó¬ ˝√√À˚˛ ’ˆ¬…z¬¬ı˛øàÔÓ¬ Ê√˘ ¬ı±˝◊√√À¬ı˛ õ∂Àé¬¬Û fl¡¬ı˛À˘ ‚Úœˆ”¬Ó¬ øÁ¡~œ ’z¬ø˝«√√Ó¬ ˝√√˚˛º
’øÒfl¡Ó¬¬ı˛ ˘¬ıÌ˚≈q¡ Ê√À˘ ¬ı˛±‡À˘ ’…±ø˜¬ı±¬ı˛ Contractile Vacuole √flË¡À˜ é≈¬^±fl¡±¬ı˛ ˝√√˚˛ ¤¬ı— ’ä

¬Ûø¬ı˛˜±Ú Ê√˘ Œ√˝√√ ŒÔÀfl¡ øÚ©®±ø¯∏Ó¬ ˝√√˚˛º Œ˚ ¸fl¡˘ ’…±ø˜¬ı± Ê√±Ó¬œ˚˛ õ∂±Ìœ ¸˜≈À^¬ı˛ Ê√À˘ Ô±Àfl¡ ›
Œ˚ ¸fl¡˘ ’…±ø˜¬ı± Ê√±Ó¬œ˚˛ õ∂±Ìœ ¬Û¬ı˛Ê√œ¬ıœ Ó¬±À√¬ı˛ Contractile Vacuole Ô±Àfl¡ Ú±º

3.3.8 ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì –

Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ìø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º ¬ı±¬ı˛•§±¬ı˛ õ∂‡¬ı˛ ’±À˘±Àfl¡¬ı˛ ¸•ú≈‡œÚ ˝√√À˘
’…±ø˜¬ı± Ó¬±¬ı˛ ·z¬¬ı…¬ÛÀÔ ˚±›˚˛±¬ı˛ Œ‰¬©Ü± √flË¡˜˙ ˝√}√√±¸ fl¡¬ı˛À¬ıº ¤˝◊√√ õ∂À‰¬©Ü± Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ ø˙‡¬ı±¬ı˛ õ∂˚˛±À¸¬ı˛
¸±ÀÔ Ó≈¬˘Úœ˚˛º ˚±Ó¬±˚˛±Ó¬ › ‡±√… ¢∂˝√√ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊M√√±À¬Û¬ı˛ õ∂ˆ¬±¬ı› Œ√‡± ˚±˚˛º ’Ô«±» ’øÒfl¡ Î¬◊M√√±À¬Û
·˜Ú ^≈Ó¬Ó¬¬ı˛ ˝√√˚˛ ¤¬ı— 30°C Î¬◊M√√±À¬Û¬ı˛ Î¬◊¬ÛÀ¬ı˛ ·øÓ¬ d¬t ˝√√˚˛º

Î¬◊M√√±¬Û ø˝√√˜±Àefl¡¬ı˛ øÚfl¡È¬¬ıÓ¬π ˝√√À˘ ‡±√…¢∂˝√√Ì › ·˜Ú±·˜Ú ¤˝◊√√ Î¬◊ˆ¬˚˛ fl¡±˚«…˝◊√√ fl¡À˜ ˚±˚˛º ˘¬ıÌ ¬ı±
’Ú… Œfl¡±Ú ¬ı˛±¸±˚˛øÚfl¡ Œ˚ÃÀ·¬ı˛ ’±øÒfl¡… ‚È¬À˘ ’…±ø˜¬ı±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ (-) ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ‡±À√…¬ı˛
øÚfl¡È¬¬ıÓ«¬œ ˝√√À˘ ’…±ø˜¬ı±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛± ÒÚ±Rfl¡ (+) ˝√√˚˛º ’Ô«±» ’¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛ õ∂øÓ¬ ”√¬ı˛Q ¬ıÊ√±˚˛ ¬ı˛±‡±
› ¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛ ∆Úfl¡È¬… ¤˝◊√√ Î¬◊ˆ¬˚˛ø¬ıÒ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛ÀÌ ˘øé¬Ó¬ ˝√√˚˛º

é≈¬Ò±À¬ı±Ò ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ Î¬◊ÀM√√Ê√Ú±º ¤˝◊√√ Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂ˆ¬±À¬ı ’…±ø˜¬ı± ‡±√…±Ài§¯∏Ì fl¡À¬ı˛º ‡±√…¬ıdƒ≈¬¬ı˛
¸±øißÒ… ’¬Û¬ı˛ ¤fl¡ Î¬◊ÀM√√Ê√Ú± ˚±¬ı˛ õ∂øÓ¬√ø√flË¡˚˛±˚˛ ’…±ø˜¬ı± é¬Ì¬Û√ ¸=±˘Ú fl¡À¬ı˛º

’Ô«±» ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º

3.3.9 ’…±ø˜¬ı±¬ı˛ ¬ı—˙¬ı‘øX –

¬Ûø¬ı˛ÌÓ¬ ’±fl‘¡øÓ¬ õ∂±ø5¬ı˛ ¬Û¬ı˛ ’…±ø˜¬ı± ’À˚ÃÚ ø¡Zø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛º ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛
õ∂ÔÀ˜ ’…±ø˜¬ı±¬ı˛ Œ√˝√√ Œ·±˘ ’±fl‘¡øÓ¬ Ò±¬ı˛Ì fl¡À¬ı˛ › ¶§äÕ√À‚«…¬ı˛ é¬Ì¬Û√ Œ√˝√√Àfl¡ ’±¬ı‘Ó¬ fl¡À¬ı˛º ¬Û¬ı˛¬ıM«√√œ
¬Û˚«…±À˚˛ Œ√˝√√ ˘•§± ’±fl‘¡øÓ¬ ŒÚ˚˛º ¤¬ı— ¬ÛÀ¬ı˛ ø¡Z‡ÀG¬ ø¬ıˆ¬q¡ ˝√√˚˛º ˝◊√√øÓ¬˜ÀÒ… øÚÎ¬◊øflv¡˚˛±¸ ˜±˝◊√√ÀÈ¬±ø¸¸
(Mitosis) õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±øÊ√Ó¬ ˝√√˚˛º ·À¬ı¯∏Ì±·±À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚ ’…±ø˜¬ı± fl¡À˚˛fl¡ø√Ú ¬Û¬ı˛¬Û¬ı˛˝◊√√ ø¡Z-ˆ¬±øÊÓ¬
˝√√˚˛ ¤¬ı— 24°C Î¬◊M√√±À¬Û øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ø¬ıˆ¬±Ê√Ú õ∂±˚˛ 33 ø˜øÚÀÈ¬ ¸•Ûiß ˝√√˚˛º Ó¬À¬ı øfl¡ ’…±ø˜¬ı±¬ı˛ ˜‘Ó≈¬…
˝√√˚˛ Ú±∑ ˙≈Ò≈ ø¬ıˆ¬±øÊ√Ó¬ ˝√√À˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛∑

‡±√…±ˆ¬±À¬ı¬ı˛ ¸˜˚˛ ¬ı± Ó¬±¬Û˜±S±¬ı˛ Œ˝√√¬ı˛ÀÙ¬¬ı˛ ˝√√À˘ ¬ı± ’Ú… Œfl¡±ÀÚ± õ∂fl¡±À¬ı˛ ’¬ı±ø>Ó¬ ’¬ıàÔ±¬ı˛ Î¬◊æ√¬ı
˝√√À˘ ’…±ø˜¬ı± ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission) õ∂ø√flË¡˚˛±˚˛ ¬ı˝≈√√Ò±ø¬ıˆ¬q¡ ˝√√˚˛º ¤˝◊√√ ¸˜À˚˛ é¬Ì¬Û√ ’±¬ı˛
·øÍ¬Ó¬ ˝√√˚˛ Ú± ¤¬ı— ¤À"√√±õ≠±Ê√˜ › ¤À`¬±õ≠±Ê√˜À˚˛¬ı˛ (Eectoplasm › Endoplasm) ¬Û±Ô«fl¡… Ô±Àfl¡
Ú±º Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√Àfl¡ øSd¬¬ı˛ ø¬ıø˙©Ü ø¸àÈ√√ (Cyst) ¬ı± ˙q¡ Œ‡±˘±¬ı˛ ˜Ó¬ øÚ¬ı˛±¬ÛM√±√˜”˘fl¡ ’±26√±√Ú
·øÍ¬Ó¬ ˝√√˚˛º ¤˝◊√√ ’±26√±√ÀÚ¬ı˛ øˆ¬Ó¬À¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¬ı˝≈√√‡ÀG¬ ø¬ıˆ¬q¡ ˝√√˚˛ ¤¬ı— ¤˜±˝◊√√ÀÈ¬±ø¸¸ (Amitosis)

õ∂ø√flË¡˚˛±˚˛ Î¬◊æ”√Ó¬ ¬ı˝≈√√ ‡G¬±fl¡±¬ı˛ øÚÎ¬◊øflv¡˚˛±¸ ¤fl¡ ¤fl¡ ‡G¬ Œõ∂±ÀÈ¬±õ≠±Ê√˜ ¡Z±¬ı˛± ’±26√±ø√Ó¬ ˝√√À˚˛ ¤fl¡ ¤fl¡øÈ¬



70

’øÓ¬ é≈¬^ ’…±ø˜¬ı±  (Amoebula) ·Í¬Ú fl¡À¬ı˛º ’¬ıàÔ± ¶§±ˆ¬±ø¬ıfl¡ ˝√√À˘ ø¸àÈ√√ (Cyst) ’±¬ı¬ı˛Ìœ ø¬ı√œÚ«
˝√√˚˛ ¤¬ı— Amoebula ¸fl¡˘ øÚ©ç¡±z¬ ˝√√À˚˛ √flË¡À˜ ¤fl¡ ¤fl¡øÈ¬ õ∂±5 ¬ı˚˛¶® ’…±ø˜¬ı±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º
’…±ø˜ø¬ıÎ¬◊ø˘ (Amoebulae) ¸fl¡˘ ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬›À¶Û±¬ı˛ (Pseudopodiospore) Ú±À˜› ’øˆ¬ø˝√√Ó¬
˝√√˚˛º (Amoebulae, plural for Amoebula)

˜Ó¬±z¬À¬ı˛ ’…±ø˜¬ı± Œ¶Û±ø¬ı˛˚˛≈…À˘˙Ú (Sporulation) õ∂ø√flË¡˚˛±˚˛ ’¬ı±ø>Ó¬ ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ±
’øÓ¬√flË¡±z¬ fl¡À¬ı˛º ¤˝◊√√ ¬õ∂ø√flË¡˚˛±˚˛ õ∂ÔÀ˜ øÚÎ¬◊øflv¡˚˛±¬ı˛ Œ˜˜À¬ıËÚ ’z¬ø˝«√√Ó¬ ˝√√˚˛ ¤¬ı— øÚÎ¬◊øflv¡˚˛±¸ fl¡À˚˛fl¡øÈ¬
Œ√flË¡±˜±øÈ¬Ú (Chromatin) √±Ú±˚˛ ø¬ıˆ¬q¡ ˝√√˚˛º õ∂øÓ¬øÈ¬ √±Ú± Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±¬ı˛ Œ˜˜À¬ıËÚ ·Í¬Ú fl¡À¬ı˛ ¤¬ı—
¤˝◊√√ õ∂fl¡±À¬ı˛ ·øÍ¬Ó¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±¸ ¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ˆ¬¢ü±—˙ ¡Z±¬ı˛± ’±¬ı‘Ó¬ ˝√√À˚˛ ’…±ø˜¬ı≈˘± (Amoebula)

·Í¬Ú fl¡À¬ı˛º ’…±ø˜¬ı≈˘± Spore Membrane ^±¬ı˛± ’±¬ı‘Ó¬ ˝√√À˚˛ Spore ·Í¬Ú fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘ Spore

¬ÛÀ¬ı˛ Ú”Ó¬Ú Amoeba-¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ ˚‡Ú ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ± ¶§±ˆ¬±ø¬ıfl¡ ˝√√˚˛º

’Ú≈̇ œ˘Úœ- 2

1. ˙”Ú…àÔ±Ú ¬Û”Ì« fl¡¬ı˛≈Ú –
a) ’…±ø˜¬ı±¬ı˛ Œ√À˝√√ Î¬◊»¬Ûiß ññññ Î¬◊»À¸‰¬fl¡ ©Ü±‰«¬Àfl¡ ññññ Œ˚ ¬Ûø¬ı˛¬ıøM«√√Ó¬ fl¡À¬ı˛º
b) ’…±ø˜¬ı± ¸±Ò±¬ı˛ÌÓ¬– ññññ õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛º

2. ¬Û±Ô«fl¡… fl¡¬ı˛≈Ú –
a) ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛± › ø¸Î¬◊ÀÎ¬±À¶Û±øÎ¬›À¶Û±¬ı˛
b) ø¡Zø¬ıˆ¬±Ê√Ú › ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú
c) ¤À"√√±õ≠±Ê√˜ › ¤ÀG¬±õ≠±Ê√˜

3.4 ¬¬Û…±¬ı̨±À˜ø¸˚̨±˜ [¬Û±≈√fl¡±À√̋ √√œ õ∂±Ìœ ¬ı± Slipper Animalcule) [ø‰¬S Ú— 3.2)

3.4.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬Û¬ı« – ø¸ø˘›ÀÙ¬±¬ı˛± (Ciliophora)

flv¡±¸ – ’ø˘À·±˝√√±˝◊√√À˜ÀÚ±ÀÙ¬±ø¬ı˛˚˛± (Oligohymenophorea)

¸±¬ıflv¡±¸ – ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±øÈ¬˚˛± (Hymenostomatia)

’Î«¬±¬ı˛ – ˝√√±˝◊√√À˜ÀÚ±À©Ü±˜±È¬±˝◊√√Î¬± (Hymenostomatida)

¸±¬ı’Î«¬±¬ı˛ – Œ¬ÛøÚøfl¡Î¬◊ø˘Ú± (Peniculina)

Î¬◊√± √̋√¬ı̨Ì – ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡Î¬±È¬±˜ (Paramecium caudatum)

ø˜Í¬± Ê√À˘ ˜‘Ó¬ › é¬˚˛õ∂±5 Î¬◊øæ√7¡¡¡ Ô±fl¡À˘ Œ¸‡±ÀÚ ¤˝◊√√ õ∂±Ìœ ¬ı±¸ fl¡À¬ı˛º ·À¬ı¯∏Ì±·±À¬ı˛ ¤˝◊√√
õ∂±Ìœ ¸˝√√ÀÊ√˝◊√√ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ ¬Û±›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛ ˚ø√ øfl¡Â≈√ ‡Î¬ˇ ø¸X fl¡À¬ı˛ ’Ô¬ı± ·À˜¬ı˛ √±Ú± ø¸X
fl¡À¬ı˛ ¬ı˛±‡± ˝√√˚˛º ¤À√¬ı˛ ’ÀÚfl¡·≈ø˘ Species ’±ÀÂ√º ˚±À√¬ı˛ ’±˘±√± fl¡À¬ı˛ ø‰¬ÚÀÓ¬ Œ·À˘ Ó¬±À√¬ı˛ ’±fl‘¡øÓ¬,
˜±¬Û, ·Í¬Ú, ∆Ê√¬ı ¬ı˛¸±˚˛Ú › ¬ı—˙¬ı‘øX¬ı˛ ø¬ı˙√ ø¬ı¬ı¬ı˛Ì Ê√±Ú± √¬ı˛fl¡±¬ı˛ ˝√√˚˛º
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øÚ•ßø˘ø‡Ó¬ ø¬ıø¬ı¬ı˛Ì Paramecium candatum Ú±˜fl¡ Species ¸•ÛÀfl«¡ õ∂À˚±Ê√…º (Storer ¤¬ı—
¸˝√√À˚±·œ·Ì Œ√‡≈Úº

3.4.2 Œ√˝√√-∆¬ıø˙©Ü… –

Œ√À˝√√¬ı˛ ¸•ú≈‡ ’—˙ Œˆ¬“√±Ó¬±, øfl¡z≈¬ ¬Û(±» ’—˙ ’ÀÚfl¡È¬± ¸”“√‰¬±˘ ¤¬ı— Œ√À˝√√¬ı˛ ¸¬ıÀ‰¬À˚˛ ‰¬›Î¬ˇ± ’—˙
Œ√À˝√√¬ı˛ ˜Ò…ˆ¬±·º ’±fl‘¡øÓ¬ ’ÀÚfl¡È¬± ¬Û±≈√fl¡±¬ı˛ ˜Ó¬ Ó¬±˝◊√√ Ú±˜ Slipper Animalcule ∆√‚«… 0.15 mm

˝√√˝◊√√ÀÓ¬ 0.3 mmº
Œ√À˝√√¬ı˛ Qfl¡ Œ¬Ûø˘flƒ¡˘ƒ (Pelllicle) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ ¤¬ı— ¤˝◊√√ Qfl¡ øàÔøÓ¬àÔ±¬Ûfl¡º ¤˝◊√√ Œ¬Ûø˘flƒ¡À˘¬ı˛

Î¬◊¬Û¬ı˛ ’¸—‡… ¸”Ñ ø¸ø˘˚˛± Œ√À˝√√¬ı˛ ∆√‚«… ¬ı¬ı˛±¬ı¬ı˛ Œ¬ı˛‡±¬ı˛ ’±fl¡±À¬ı˛ ¸±Ê√±Ú Ô±Àfl¡º Œ√À˝√√¬ı˛ ¬Û(±»¬ˆ¬±À·
’¬ıøàÔÓ¬ ø¸ø˘˚˛±¸˜”˝√√ ¸±Ò±¬ı˛Ìˆ¬±À¬ı øfl¡Â≈√ ¬ı‘˝√√√±fl¡±¬ı˛ ¤¬ı— ¤˝◊√√ ¬ı‘˝√√√±fl¡±¬ı˛ ø¸ø˘˚˛±·≈26√ ¤fl¡ÀS Caudal

Tuft Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Œ¬Ûø˘flƒ¡À˘¬ı˛ øÚÀ‰¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ õ∂Ò±Ú ’—˙ Endoplasm Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º
Ectoplasm Œ˚˛ ’¬ıøàÔÓ¬ ø¸ø˘˚˛±À√¬ı˛ ¸±ÀÔ ¬Û±˘±√flË¡À˜ Trichocyst Ú±˜fl¡ Œfl¡±¯∏±Àe·¬ı˛ ’¬ıøàÔøÓ¬º

õ∂À˚˛±Ê√Ú Œ¬ı±ÀÒ Trichocyst ŒÔÀfl¡ √œ‚« ¸”√S±fl¡±¬ı˛ Œ√˝√√±e· ¬ıø˝«√ˆ¬±À· øÚøé¬5 ˝√√˚˛º ¤À√¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛
’±R¬ı˛é¬±¬ı˛ fl¡±¬ı˛ÀÌ ¬ı± Œfl¡±Ú ¬ıd≈¬¬ı˛ ¸±ÀÔ Œ√˝√√Àfl¡ ¸—˘¢ü fl¡¬ı˛¬ı±¬ı˛ õ∂À˚˛±Ê√ÀÚº

Œ√À˝√√¬ı˛ ¸•ú≈‡ˆ¬±À· ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ ’·ˆ¬œ¬ı˛ ¬Ûø¬ı˛‡± Peristome ¬ı± Oral Groove ¬ı± ˜≈‡·˝3√√¬ı˛
(Buccal Cavity) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ˜≈‡·˝3√√¬ı˛ Œ√À˝√√¬ı˛ ’ˆ¬…z¬À¬ı˛ õ∂±˚˛ ’ÀX«fl¡ Œ˝√√Õ√‚«… ’øÓ¬√flË¡˜ fl¡À¬ı˛
¤¬ı— ·˝3√√¬ı˛ Œ˙¯∏ ˝√√˚˛ ˜≈‡ ¬ı± Cytostome Ú±˜fl¡ ·ÀM«√√, ˚± Cell Mouth Ú±À˜› ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ ˜≈À‡¬ı˛
¬Û¬ı˛ Cytopharynx ¬ı± Gullet Ú±˜fl¡ ¤fl¡øÈ¬ ’øÓ¬ é≈¬^ ‡±√… Ú±ø˘fl¡± Ô±Àfl¡ ˚± Endoplasm-Œ˚˛¬ı˛
øˆ¬Ó¬¬ı˛ ¬Ûø¬ı˛¸˜±5 ˝√√˚˛º ¤˝◊√√ ‡±√…Ú±ø˘fl¡±¬ı˛ øˆ¬Ó¬¬ı˛fl¡±¬ı˛ Cilia ¬Û¬ı˛¶Û¬ı˛ ¸—˘¢ü ˝√√À˚˛ Penniculus Ú±˜fl¡
Œfl¡±¯∏±e· ·Í¬Ú fl¡À¬ı˛º Cytopharynx-Œ˚˛¬ı˛ øÚfl¡ÀÈ¬˝◊√√ Ectoplasm-Œ˚˛¬ı˛ ·±À˚˛ ’¬ıøàÔÓ¬ ¤fl¡øÈ¬ é≈ƒ¬^ øÂ√^
Cytopyge Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤øÈ¬ Œfl¡±¯∏¸¬ı«¶§ Œ√À˝√√¬ı˛ ˜˘¡Z±¬ı˛ ¬ıÀ˘ ¬Ûø¬ı˛ø‰¬Ó¬º ‹ ˜˘¡Z±À¬ı˛¬ı˛ ¸±˝√√±À˚…
‡±√…^À¬ı…¬ı˛ Œ˚ ’—˙ ¬ıÊ«√… Ó¬± Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º Endoplasm-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ fl¡À˚˛fl¡øÈ¬ Food

Vacuole ¬ı± ‡±√…·˝3√√À¬ı˛¬ı˛ øˆ¬Ó¬¬ı˛ ‡±√…^¬ı… ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ø¬ıøˆ¬iß ’¬ıàÔ±˚˛ Ô±Àfl¡º Cytopharynx ŒÔÀfl¡
¤fl¡øÈ¬ fl¡±äøÚfl¡ Œ¬ı˛‡± Food vacuole Œ√¬ı˛ ˚≈q¡ fl¡À¬ı˛ Cytopyge ¬Û˚«z¬ È¬±ÚÀ˘ ‹ fl¡±äøÚfl¡ Œ¬ı˛‡±Àfl¡
Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ Œ¬ÛÃø©Üfl¡Ú±˘œ¬ı˛ ’¢∂”√Ó¬ ¬ı˘± ˚±˚˛º

Œ√À˝√√¬ı˛ ≈√˝◊√√ õ∂±Àz¬ ≈√øÈ¬ Contractile Vacuole ¬ı± ¸—Àfl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ Ô±Àfl¡º Œ√À˝√√¬ı˛ ¬ıÊ«√…¬Û√±Ô«
Ó¬¬ı˛˘±fl¡±À¬ı˛ ¤˝◊√√ ·˝3√√À¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛º ¬ÛÀ¬ı˛ ‹ ·˝3√√¬ı˛ Ectoplasm ¶Û˙« fl¡¬ı˛À˘ ‹àÔ±ÀÚ Ectoplasm

‹ Ó¬¬ı˛˘ ¬Û√±Ô« Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· Œõ∂¬ı˛Ì fl¡ø¬ı˛¬ı±¬ı˛ Ê√Ú… ¬ÛÔ fl¡À¬ı˛ Œ√˚˛º ¤˝◊√√ Ó¬¬ı˛˘ ¬Û√±Ô« Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√À˝√√¬ı˛
˜≈ÀS¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º

øÚÎ¬◊øflv¡˚˛±¸º Œ·±˘±fl‘¡øÓ¬ Micronucleus ¬ı‘˝√√M√√¬ı˛ Macronucleus øÀ˚˛ ’±—ø˙fl¡ˆ¬±À¬ı ’±¬ı‘Ó¬ Ô±Àfl¡º
ø¸ø˘˚˛±º ø¸ø˘˚˛±˜ [¬ı˝≈√√¬ı‰¬ÀÚ ø¸ø˘˚˛±] ¤fl¡fl¡ˆ¬±À¬ı ¬ı± fl¡À˚˛fl¡øÈ¬ ø¸ø˘˚˛±¬ı˛ ¸˜ø©Ü ¤fl¡S ¤fl¡ ¤fl¡øÈ¬

·ÀÓ«¬ ¬ı¸±Ú Ô±Àfl¡º ¤˝◊√√ ·Ó¬«·≈ø˘ Œ¬Û˚˛±˘±¬ı˛ ’±fl¡±À¬ı˛ Pellicle Œ˚¬ı˛ ·±À˚˛ Œ|Ìœ¬ıXˆ¬±À¬ı ŒÔÀfl¡ ø¸ø˘˚˛±¬ı˛
øÚÀ‰¬¬ı˛ ’—˙ ’Ô«±» Œ·±Î¬ˇ±¬ı˛ ø√fl¡ ø‚À¬ı˛ Ô±Àfl¡º õ∂øÓ¬øÈ¬ ø¸ø˘˚˛±˜ Pellicle Œ˚˛ øÚø«√©Ü Basal Granule
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¬ı± Kinetosone Ú±˜fl¡ é≈¬^ ø¬ıµ≈¬ı˛ ¸±ÀÔ ˚≈q¡ Ô±Àfl¡º õ∂øÓ¬ Basal Granule ’±¬ı±¬ı˛ ˘•§±˘ø•§ˆ¬±À¬ı
’¬ıøàÔÓ¬ ¸”S±fl¡±¬ı˛ Kinetodesma-¬ı˛ ¸±ÀÔ ˚≈q¡º

3.4.3 ø¸ø˘˚˛±¬ı˛ ·øÓ¬ –

¸±˜ÀÚ¬ı˛ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ Ê√Ú… ø¸ø˘˚˛± ŒÚÃfl¡±¬ı˛ √“√±ÀÎ¬ˇ¬ı˛ ˜Ó¬ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ø¸ø˘˚˛± √“√±ÀÎ¬ˇ¬ı˛ ˜Ó¬,
øfl¡z≈¬ øÓ¬˚«fl¡·øÓ¬ÀÓ¬ ‰¬À˘ ¤¬ı— ¤¬ı˛”¬Û ·øÓ¬¬ı˛ fl¡±¬ı˛ÀÚ õ∂±Ìœ √øé¬Ì±¬ıÀM«√√ ‚≈¬ı˛ÀÓ¬ ‚≈¬ı˛ÀÓ¬ ¸±˜ÀÚ¬ı˛ ø√Àfl¡
˘•§±˘ø•§ˆ¬±À¬ı Â≈√ÀÈ¬ ‰¬À˘º

˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛± Œ√À˝√√¬ı˛ ¬ıø˝«√√ˆ¬±À· ’¬ıøàÔÓ¬ ø¸ø˘˚˛± ŒÔÀfl¡ ’øÒfl¡ ŒÊ√±À¬ı˛ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ‰¬˘ÀÓ¬
‰¬˘ÀÓ¬ Œfl¡±Ú ’¬ı±ø>Ó¬ ¬ıd≈¬ ¸±˜ÀÚ Ô±fl¡À˘ ø¸ø˘˚˛±¬ı˛ ·øÓ¬ Î¬◊åÈ¬±ø√Àfl¡ ˝√√˚˛ ¤¬ı— ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ø¬ÛÂ√ÀÚ
˝√√ÀÈ¬º ¤Àfl¡ ¬ıÀ˘ Avoiding Reactionº ˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛± Ê√À˘¬ı˛ Ú˜≈Ú± ¸—¢∂˝√√ fl¡À¬ı˛º ’¬ı±ø>Ó¬ ¬ıd≈¬¬ı˛
Î¬◊¬ÛøàÔøÓ¬ ¬Û¬ı˛œé¬± fl¡¬ı˛¬ı±¬ı˛ ¬ÛÀ¬ı˛ ’±¬ı±¬ı˛ ’±À·¬ı˛ ˜Ó¬ ¸•ú≈À‡ ‰¬˘Ú õ∂ø√flË¡˚˛± ¸≈¬ı˛≈ ˝√√˚˛º

3.4.4 ‡±√…¢∂˝√√Ì › ¬Û≈ø©Ü –

¬ı…±À"√√ø¬ı˛˚˛±, ’øÓ¬ é≈¬^ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¤¬ı— Î¬◊øæ√√ Ê√±Ó¬œ˚˛ Algae › Yeast ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛
‡±√…¬ıd≈¬¬ı˛ ’z¬·«Ó¬º ˜≈‡·˝3√√¬ı˛àÔ ø¸ø˘˚˛±¬ı˛ ‰¬˘±‰¬À˘¬ı˛ ^≈Ó¬Ó¬±¬ı˛ Ê√Ú… Ê√˘˜Ò…àÔ ‡±√…¬ıd≈¬ ˜≈‡ ¬ı± Cytostome

Œ˚¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ‡±√…Ú±ø˘fl¡± ¬ı± Cytopharynx.Œ˚˛ õ∂À¬ı˙ fl¡À¬ı˛º ‡±√…Ú±ø˘fl¡±¬ı˛ Œ˙¯õ∂±Àz¬ ¤fl¡
Ê√˘ø¬ıµ≈¬ı˛ ’z¬·«Ó¬ ˝√√À˚˛ ‡±√…¬ıd≈¬ ¤fl¡ ‡±√…·˝3√√¬ı˛ ¬ı± Food Vacuole Œ˚˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ‡±√… ·˝3√√À¬ı˛¬ı˛
øˆ¬Ó¬¬ı˛ ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛± ’±¬ı˛y¬ ˝√√˚˛ ¤¬ı— Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬¬ı˛ õ∂ˆ¬±À¬ı ‡±√…·˝3√√¬ı˛ àÔ±Ú ¬Ûø¬ı˛¬ıM«√√Ú fl¡¬ı˛ÀÓ¬
Ô±Àfl¡º ¤ˆ¬±À¬ı ¤fl¡±øÒfl¡ ‡±√…·˝3√√¬ı˛ ¤fl¡øÈ¬¬ı˛ ¬Û¬ı˛ ¤fl¡øÈ¬ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±ÀÓ¬ õ∂¬ı±ø˝√√Ó¬ ˝√√ÀÓ¬ Ô±Àfl¡º
¤˝◊√√ ·øÓ¬ õ∂¬ı±˝√√Àfl¡ ¬ı˘± ˝√√˚˛ Cyclosisº ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛±¬ı˛ Œ˙¯∏ ˆ¬±À· ¬ıÊ«√…^¬ı… Cytopyge  ¬ı± ˜˘¡Z±À¬ı˛
Î¬◊¬ÛøàÔÓ¬ ˝√√À˚˛ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· õ∂øé¬5 ˝√√˚˛º ‡±√… ·˝3√√À¬ı˛¬ı˛ ·øÓ¬õ∂¬ı±˝√√ (Cyclosis) øÚø«√©Ü ¬ÛÀÔ ‰¬À˘º
’Ô«±» õ∂ÔÀ˜ ø¬ÛÂ√Ú ø√Àfl¡, ¬ÛÀ¬ı˛ ¸±˜ÀÚ¬ı˛ ø√Àfl¡, √flË¡À˜ ˜≈‡¸øißfl¡ÀÈ¬ ¬Û≈Ú¬ı˛±˚˛ ¬Û(±» ø√Àfl¡ ¤¬ı— Œ˙À¯∏
˜˘¡Z±À¬ı˛¬ı˛ ø√Àfl¡ ¤˝◊√√ Cyclosis-Œ˚˛¬ı˛ ·øÓ¬¬ÛÔº

3.4.5 ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛± –

‡±√… ·˝3√√À¬ı˛¬ı˛ Ê√˘ õ∂ÔÀ˜ ’•°ˆ¬±¬ı±¬Ûiß › ¬ÛÀ¬ı˛ é¬±¬ı˛Ò•ú«œ ˝√√˚˛º Congo Red ¬ı± ’Ú… Œfl¡±Ú õ∂fl¡±¬ı˛
øÚÀ«√˙fl¡ ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ¸±˝√√±À˚… ¤˝◊√√ ¬Ûø¬ı˛¬ıM«√√Ú Œ¬ı±Á¡± ˚±˚˛º Endoplasm ŒÔÀfl¡ é¬ø¬ı˛Ó¬ Î¬◊»À¸‰¬Àfl¡¬ı˛
¸±˝√√±À˚… ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛± ¸•Ûiß ˝√√˚˛º ¬Ûø¬ı˛¬Û±fl¡ø√flË¡˚˛±˚˛ Î¬◊»¬Ûiß ¸±˜¢∂œ Endoplasm Œ˚ õ∂À¬ı˙ fl¡À¬ı˛ Œ√À˝√√¬ı˛
·Í¬Ú fl¡±À˚«… ¬ı…ø˚˛Ó¬ ˝√√˚˛ ’Ô¬ı± ¬ÛÀ¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ê√Ú… ¸ø=Ó¬ ˝√√˚˛º

·À¬ı¯∏Ì±·±À¬ı˛ ¬Û¬ı˛œé¬±˚˛ Ê√±Ú± ˚±˚˛ Œ˚ Paramicium caudatum ¬ı…±À"√√ø¬ı˛˚˛±¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ yeast

powder, liver extract › kidney tissue ŒÔÀfl¡ ¬Û≈ø©Ü¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ¸±˜¢∂œ ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º
¬Ûé¬±z¬À¬ı˛ Paramicium aurelia -¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ ˘¬ıÌ › øfl¡Â≈√ ¬ı…±À"√√ø¬ı˛˚˛±º ’±¬ı±¬ı˛ Paraniecium

bursaria -¬ı˛ Œ√˝√√˜ÀÒ… Chlorophyll Ò±¬ı˛œ øfl¡Â≈√ ¤fl¡Àfl¡±¯∏œ ∆˙¬ı±˘ (Zoochlorella) Ô±Àfl¡º
¸±À˘±fl¡¸—Àù≠¯∏ õ∂ø√flË¡˚˛±˚˛ ‹ ∆˙¬ı±˘ øfl¡Â≈√ Carbohydrate Î¬◊»¬Ûiß fl¡À¬ı˛ ˚± ŒÔÀfl¡ øfl¡Â≈√ ’—˙
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¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Endoplasm-Œ˚˛ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊q¡ õ∂ø√flË¡˚˛±˚˛ øfl¡Â≈√ ’ø'√ÀÊ√Ú Î¬◊»¬Ûiß ˝√√˚˛ ˚±
¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ fl¡±ÀÊ√ ˘±À· ¤¬ı— ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œ˚ fl¡±¬ı«Ú Î¬±˝◊√√’'√±˝◊√√Î¬ õ∂ù´±¯∏ õ∂ø√flË¡˚˛±˚˛ Î¬◊»¬Ûiß fl¡À¬ı˛
Ó¬± ∆˙¬ı±À˘¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ fl¡±ÀÊ√ ˘±À·º ¤‡±ÀÚ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ › ∆˙¬ı±˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ õ∂øÓ¬
øÚˆ«¬¬ı˛˙œ˘º ¤¬ı˛”¬Û ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ õ∂øÓ¬ øÚˆ«¬¬ı˛˙œ˘Ó¬± Symbiosis Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

3.4.6 ù´±¸fl¡±˚« › Œ¬ı˛‰¬Ú fl¡±˚« – Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬± –

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'√ÀÊ√Ú ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Pellicle-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º Î¬◊»¬Ûiß
fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ › Œ√À˝√√¬ı˛ ¬ıÊ«√… ¬Û√±Ô« Pellicle -Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ ˚±˚˛º

Œ√À˝√√¬ı˛ Ú±˝◊√√À√√√∏C±ÀÊ√Ú-‚øÈ¬Ó¬ ¬ıÊ«√…¬Û√±Ô« ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ ¬ı± Contractile Vacuole-Œ˚˛¬ı˛ ˜±Ò…À˜
Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º Endoplasm ŒÔÀfl¡ øÚ©®±ø¯∏Ó¬ øfl¡Â≈√ Ó¬¬ı˛˘ ¬Û√±Ô« ¬ıÊ«√… ^¬ı…¸˝√√ 6-11 øÈ¬
Radiating Canal -Œ˚˛¬ı˛ ¸±˝√√À˚… Contractile Vacuole-Œ˚˛¬ı˛ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛º ‹ Vacuole-Œ˚˛¬ı˛
øˆ¬Ó¬¬ı˛ ˚ÀÔ©Ü Ó¬¬ı˛˘ ¬Û√±Ô« ¸ø=Ó¬ ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Ó¬±¬ı˛ ¸Àefl¡±‰¬Ú ‚ÀÈ¬ ¤¬ı— ‹ Ó¬¬ı˛˘ ¬Û√±Ô« Œ√À˝√√¬ı˛ Pellicle-

Œ˚˛¬ı˛ Œfl¡±ÀÚ± ¸”Ñ øÂ√^ ø√À˚˛ Œ√À˝√√¬ı˛ ¬ıø˝√√ˆ«¬±À· õ∂øé¬5 ˝√√˚˛º 10-12 Œ¸Àfl¡`¬ ¬Û¬ı˛¬Û¬ı˛ ¤fl¡øÈ¬ Vacuole-

Œ˚˛¬ı˛ ¬Û¬ı˛ ’Ú…øÈ¬, ¤˝◊√√ˆ¬±À¬ı ¶§œ˚˛ fl¡±˚«… ¸•Ûiß fl¡¬ı˛ÀÓ¬ Ô±Àfl¡º
Contractile Vacuole ŒÔÀfl¡ ¬ıøÊ«√Ó¬ Ó¬¬ı˛˘ ¬Û√±Ô« ’ä ¸˜À˚˛¬ı˛ Ê√Ú… ¤fl¡øÈ¬ ¶§26√ø¬ıµ≈¬ı˛ Ú…±˚˛ ‘√©Ü

˝√√ÀÓ¬ ¬Û±À¬ı˛ ˚ø√ ¬Û…¬ı˛±À˜ø¸˚˛±˜ Œ˚ Ó¬¬ı˛˘ ¬Û√±ÀÔ« ’±ÀÂ√ Ó¬± fl¡±¬ı«Úfl¡Ì± ø√À˚˛ ¬ı± fl¡±ø˜«Ì fl¡Ì± ø√À˚˛ ¬ı˛±„√√±Ú
Ô±Àfl¡º

Î¬◊M√√±¬Û ¬ı±Î¬ˇÀ˘ ¬ı± fl¡˜À˘ Contractile Vacuole-Œ˚˛¬ı˛ fl¡±À˚«…¬ı˛ ·øÓ¬ ƒ≈√Ó¬Ó¬¬ı˛ ¬ı± Òœ¬ı˛Ó¬¬ı˛ ˝√√˚˛º
Pellicle ¤fl¡øÈ¬ Semi-Permeable Membrane ¬ı˛”À¬Û fl¡±Ê√ fl¡À¬ı˛º ¤¬ı˛ ˜±Ò…À˜ Ê√˘œ˚˛ ¬Û√±Ô«

Œ√˝√√ ŒÔÀfl¡ ¬ıø˝√√¶‘®Ó¬ ˝√√˚˛ ¤¬ı— ¤fl¡˝◊√√ ¬ÛÀÔ Ê√˘ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º ¤ˆ¬±À¬ı Œ√À˝√√ Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬±
√̋√̊ º̨

3.4.7 ’±‰¬¬ı˛Ì –

Î¬◊ÀM√√Ê√fl¡ øfl¡Â≈√ ŒÔÀfl¡ ”√À¬ı˛ ¸À¬ı˛ ˚±›˚˛± Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± (Negative reaction) ¤¬ı— Î¬◊ÀM√√Ê√fl¡
øfl¡Â≈√¬ı˛ ’øˆ¬˜≈À‡ ˚±›˚˛± ÒÚ±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± (Positive reaction) ¬ıÀ˘ ’øˆ¬ø˝√√Ó¬º õ∂Ô˜ Œé¬ÀS ”√À¬ı˛
Œ˚ÀÓ¬ Œ˚ÀÓ¬ Œ˙¯∏ ¬Û˚«…z¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’Ú…S ‰¬À˘ ˚±˚˛º ¸À‰¬©Ü ˝√√À˚˛ øfl¡Â≈√ fl¡¬ı˛± ¤¬ı— ˆ”¬˘ ˝√√À˘ Ó¬±
¸—À˙±ÒÚ fl¡¬ı˛± (trial and error) ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ’±‰¬¬ı˛ÀÌ¬ı˛ ∆¬ıø˙©Ü…º Î¬◊ÀM√√Ê√Ú±¬ı˛ ¬Ûø¬ı˛˜±À¬Û¬ı˛ Î¬◊¬Û¬ı˛
øÚˆ«¬¬ı˛ fl¡À¬ı˛ õ∂±Ìœ¬ı˛ ¬õ∂øÓ¬ø√flË¡˚˛±¬ı˛ ¬Ûø¬ı˛˜±¬Ûº ¤À√¬ı˛ Œ√À˝√√¬ı˛ ¸•ú≈‡ˆ¬±· ¬Û(±»ˆ¬±· ŒÔÀfl¡ ’øÒfl¡
¸—À¬ı√Ú˙œ˘º ^≈Ó¬·±˜œ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ¸•ú≈‡ˆ¬±· ¸”Ñ¬ıd≈¬ ¡Z±¬ı˛± ¶Û‘©Ü ˝√√À˘ Ó¬œ¬ıË Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛±
˝√√˚˛º øfl¡z≈¬ Œ√À˝√√¬ı˛ ¬Û(±» ’—À˙¬ı˛ Œé¬ÀS ¤¬ı˛”¬Û õ∂øÓ¬ø√flË¡˚˛± ˝√√˚˛ Ú±º

˜&Ô¬ı˛·±˜œ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œfl¡±ÀÚ± ¬ıd≈¬¡Z±¬ı˛± ¶Û‘©Ü ˝√√À˘ ‹ ¬ıd≈¬¬ı˛ Î¬◊¬Û¬ı˛ øÚÊ√ Œ√À˝√√ àÔ±¬ÛÚ fl¡À¬ı˛º
∆˙¬ı±˘ ¬ı± ’Ú… Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ ‹ˆ¬±À¬ı øàÔÓ¬ ˝√√À˘ ˆ¬é¬… Ê√œ¬ı±Ì≈ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¸˝√√Ê√˘ˆ¬… ˝√√˚˛º

24°C ˝√√˝◊√√ÀÓ¬ 28°C Î¬◊M√√±¬Û ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ¬ÛÀé¬ ¸À¬ı«±M√√˜ ¤¬ı— ‹¬ı˛”¬Û Î¬◊M√√±¬Û ¬ı± Ó¬±¬ı˛ fl¡±Â√±fl¡±øÂ√
Î¬◊M√√±À¬Û ¤˝◊√ õ∂±ÌœÀ√¬ı˛ ¤fl¡S Ê√Î¬ˇ ˝√√›˚˛±¬ı˛ õ∂¬ıÌÓ¬± Œ√‡± ˚±˚˛º ’øÒfl¡Ó¬¬ı˛ Î¬◊M√√±À¬Û Ó¬±¬ı˛± õ∂ÔÀ˜ ^≈Ó¬Ó¬¬ı˛
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·øÓ¬ ’¬ı˘•§Ú fl¡À¬ı˛ ¤¬ı— àÔ±ÚÓ¬…±· fl¡¬ı˛ÀÓ¬ ¸À‰¬©Ü ˝√√˚˛º ’Ú…Ô±˚˛ Ó¬±À√¬ı˛ ˜‘Ó≈¬… ˝√√˚˛º ¬ı¬ı˛Ù¬-Í¬±G¬±Ê√À˘
¤¬ı˛± ¬Û˘±˚˛Ú fl¡¬ı˛ÀÓ¬ õ∂À‰¬©Ü ˝√√˚˛ ¤¬ı— øÚ(˘ ˝√√À˚˛ Î≈¬¬ıÀÓ¬ ¬Û±À¬ı˛º

˜±Ò…±fl¡¯∏«ÀÌ¬ı˛ õ∂ˆ¬±À¬ı ¤À√¬ı˛ Ÿ¬Ì±Rfl¡ õ∂øÓ¬ø√flË¡˚˛± Œ√‡± ˚±˚˛. ’¸—‡… ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ¤fl¡Sœˆ”¬Ó¬ ˝√√À˘
Œ√‡± ˚±˚˛ Ó¬±¬ı˛± Ó¬¬ı˛˘ ˜±Ò…À˜ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√Àfl¡ Œˆ¬À¸ Ô±fl¡ÀÓ¬ ‰¬±˚˛ ¤¬ı— Ó¬±À√¬ı˛ Œ√À˝√√¬ı˛ ¸•ú≈‡¬ıM√√π ’—˙
Î¬◊¬ÛÀ¬ı˛ ø√Àfl¡ Ô±Àfl¡º

ø¬ı≈√…» Œ¸Ë±ÀÓ¬ ¤˝◊√√ õ∂±Ìœ negative ¬ı± Ÿ¬Ì±Rfl¡ Œ˜¬ı˛≈¬ı˛ (Cathode) ø√Àfl¡ Ò±¬ı˜±Ú ˝√√˚˛º ’øÒfl¡±—˙
¬ı˛±¸±˚˛øÚfl¡ ¬ıd≈¬ÀÓ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ õ∂øÓ¬ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ ˝√√˚˛º 0.5% ˘¬ıÌ (NaCl) Ê√À˘ Ô±fl¡À˘ Œ¸˝◊√√
Ê√À˘¬ı˛ ŒÙ¬“√±È¬±˚˛ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’±fl‘¡©Ü ˝√√˚˛ Ú±º ¬Û¬ı˛z≈¬ Ó¬±À√¬ı˛ õ∂øÓ¬ø√flË¡˚˛± Ÿ¬Ì±Rfl¡ ˝√√˚˛º Ê√À˘ ’•°ˆ¬±¬ı
Ô±fl¡À˘ ¬Û…±¬ı˛±À˜ø¸˚˛À˜¬ı˛ õ∂øÓ¬ø√flË¡˚˛± õ∂ÔÀ˜ ÒÚ±Rfl¡ ˝√√˚˛, øfl¡z≈¬ ’•°Q Œ¬ı˙œ ˝√√À˘ Ó¬±¬ı˛± ¬ı“√±À‰¬ Ú±º

Trichocyst ˚ø√› ’±√flË¡˜Ì±Rfl¡ Œ√˝√√±e· ¬ıÀ˘ ˜ÀÚ fl¡¬ı˛± ˝√√˚˛ Ó¬¬ı≈ Œ√‡± Œ·ÀÂ√ ˙S≈ ŒÔÀfl¡ ¤˝◊√√ Œ√˝√√±e·
¬Û…±¬ı˛±À˜ø¸˚˛±˜Àfl¡ ¬ı˛é¬± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ø˜Í¬±Ê√À˘ ¤¬ı˛± Ô±Àfl¡ øfl¡z≈¬ øfl¡ˆ¬±À¬ı ¤¬ı˛± ¤fl¡àÔ±Ú ŒÔÀfl¡
’Ú…àÔ±ÀÚ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ Ó¬± øÍ¬fl¡˜Ó¬ Ê√±Ú± ˚±˚˛ Ú±º fl¡±À¬ı˛± fl¡±À¬ı˛± ˜ÀÓ¬ ¤À√¬ı˛ Cyst ˝√√˚˛ ¤¬ı— ‹ ’¬ıàÔ±˚˛
¤˝◊√√ õ∂±Ìœ ’Ú…S¬ Â√øÎ¬ˇÀ˚˛ ¬¬ÛÀÎ¬ˇº øfl¡z≈¬ ∆¬ı:±øÚfl¡·Ì ¤ ø¬ı¯∏À˚˛ ¤fl¡˜Ó¬ ÚÚº

3.4.8 õ∂Ê√ÚÚ –

’À˚ÃÚ ¬ÛXøÓ¬ – ¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ Œ√˝√√ ≈√˝◊√√ˆ¬±À· ø¬ıˆ¬q¡ ˝√√˚˛º ¤¬ı˛ Ú±˜ Binary Fissionº ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛
Macronucleus õ∂ÔÀ˜ ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı Amitosis ¬ÛXøÓ¬ÀÓ¬ ø¬ıˆ¬q¡ ˝√√˚˛º ¤ÀÓ¬ Œ√flË¡±À˜±ÀÊ√±À˜¬ı˛ Œfl¡±ÀÚ±
ˆ”¬ø˜fl¡±º øfl¡z≈¬ Micronucleus ø¬ıˆ¬±øÊ√Ó¬ ˝√√˚˛ Mitosis õ∂ø√flË¡˚˛±˚˛ ˚±ÀÓ¬ Œflv¡±À˜±Ê√À˜¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ ˆ”¬ø˜fl¡±
Ô±Àfl¡º ≈√˝◊√√øÈ¬ Ú¬ı·øÍ¬Ó¬ Micronuclus Œ√À˝√√¬ı˛ ≈√˝◊√√ õ∂±Àz¬ ¸À¬ı˛ ˚±˚˛º ≈√øÈ¬ Ú”Ó¬Ú Contractile Vacuole

’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛ ¤¬ı— ¤fl¡øÈ¬ Ú”Ó¬Ú Gullet ’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ Cytoplasm ’±Î¬ˇ±’±øÎ¬ˇˆ¬±À¬ı ø¬ıˆ¬±Ê√Ú
˝√√À˘ ≈√øÈ¬ ¸˜’±fl‘¡øÓ¬¬ı˛ Ú¬ı·øÍ¬Ó¬ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Ê√ij ˝√√˚˛º Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡˝◊√√¬ı˛fl¡˜ Œfl¡±¯∏±e· Ô±Àfl¡ ¤¬ı—
¬Û”Ì«Qõ∂±ø5¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬º

¤¬ı˛”¬Û Binary Fission õ∂ø√flË¡˚˛± ¸•Ûiß ˝√√ÀÓ¬ ≈√˝◊√√ ‚KI◊± ¸˜˚˛ ˘±À· ¤¬ı— ¤˝◊√√ õ∂ø√flË¡˚˛± ¤fl¡ø√ÀÚ
1-4 ¬ı±¬ı˛ ‚È¬ÀÓ¬ ¬Û±À¬ı˛º

¤˝◊√√ ¬ÛXøÓ¬¬ı˛ Ù¬˘¶§¬ı˛”¬Û ¤fl¡øÈ¬ õ∂±Ìœ ŒÔÀfl¡ 2-16√ ’Ô¬ı± 2n ¸—‡…fl¡ õ∂±Ìœ¬ı˛ Ê√ij ˝√√ÀÓ¬ ¬Û±À¬ı˛º
¤fl¡øÈ¬˜±S õ∂±Ìœ ŒÔÀfl¡ Binary Fission õ∂ø√flË¡˚˛±˚˛ ˚Ó¬Ê√Ú Ê√ij¢∂˝√√Ì fl¡À¬ı˛ ¸¬ı±˝◊√√ ¤fl¡˝◊√√ Clone-Œ˚˛¬ı˛
’z¬·«Ó¬ ¬ı˘± ˝√√˚˛º ¬ı—˙¬ı‘øX¬ı˛ ˝√√±¬ı˛ ‡±√…¬ıd≈¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬, ¬Û±ø¬ı˛¬Û±øù´«fl¡ Î¬◊cÓ¬±, culture-Œ˚¬ı˛ ¬ı˚˛¸, Î¬◊¬ÛøàÔÓ¬
õ∂±ÌœÀ√¬ı˛ ¸—‡…±, ¬ı—˙Ò±¬ı˛± › Œ√À˝√√¬ı˛ ˙±¬ı˛œø¬ı˛fl¡ õ∂ø√flË¡˚˛±¬ı˛ ø¬ı˙√ ’¬ıàÔ±-¤˝◊√√ ¸¬ıøfl¡Â≈√¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º
˚ø√ ¤fl¡˝◊√√ õ∂±Ìœ¬ı˛ ¸¬ı ¬ı—˙Ò¬ı˛ Œ¬ı«À‰¬ Ô±Àfl¡ Ó¬À¬ı Ó¬±À√¬ı˛ ¸˜À¬ıÓ¬ ‚ÚÙ¬˘ ¬Û‘øÔ¬ıœ¬ı˛ ‚ÚÙ¬À˘¬ı˛ ¸˜Ó≈¬˘…
˝√√ÀÓ¬ ¬Û±À¬ı˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı ·À¬ı¯∏Ì±·±À¬ı˛ Œ√‡± ˚±˚˛ Œ˚ ¬ı—˙¬ı‘øX¬ı˛ ˝√√±¬ı˛ √flË¡À˜ fl¡˜ ˝√√ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— Nucleus

Œ˚˛¬ı˛ Œfl¡±Úõ∂fl¡±¬ı˛ ¬Û”Ú·«Í¬Ú ˝√√›˚˛± ¸y¬¬ıº
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øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬¬Û≈Ú·«Í¬Ú –

a) Conjugation – ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ≈√øÈ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ¤fl¡ÀS ¬Û±˙±¬Û±ø˙ ‚øÚá¬ˆ¬±À¬ı ŒÔÀfl¡ ’àÔ±˚˛œ
˙±¬ı˛œø¬ı˛fl¡ ¸—À˚±À· ’±¬ıX ˝√√˚˛º ¤˝◊√√ ¸—À˚±À·¬ı˛ øàÔøÓ¬fl¡±À˘ Î¬◊ˆ¬À˚˛¬ı˛ Micronucleus-Œ˚˛¬ı˛ ’—˙ø¬ıÀ˙¯∏
¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸Àe· ø¬ıøÚ˜˚˛ ‚ÀÈ¬ ¤¬ı— Î¬◊ˆ¬À˚˛¬ı˛ ’±ø√ Macronucleus ø¬ıÚ©Ü ˝√√˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛±¬ı˛ ¸˜˚˛
Î¬◊ˆ¬˚˛˝◊√√ ¤fl¡ÀS ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¤˝◊√√¬ı˛”¬Û ø¬¬ıøÚ˜˚˛ õ∂ø√flË¡˚˛± øÚ•ßø˘ø‡Ó¬¬ı˛”À¬Û ‚ÀÈ¬º
[Â√ø¬ı Ú— 3.2. II Œ√‡≈Ú]º ¤˝◊√√ õ∂ø√flË¡˚˛± ¬ÛÀ¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ Â√±Î¬ˇ±Â√±øÎ¬ˇ ‚ÀÈ¬ ¤¬ı— Î¬◊ˆ¬À˚˛ Fission

¬ı± ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±ÀÓ¬ ¬ı—˙¬ı‘øX ‚ÀÈ¬º Â√±Î¬ˇ±Â√±øÎ¬ˇ ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛ ¬¬ı˘± ˝√√˚˛ Ex-conjugantº
Conjugation õ∂ø√flË¡˚˛±˚˛ øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬Ûø¬ı˛¬ıM«√√ÀÚ¬ı˛ Ù¬À˘ ¬ı—˙Ò±¬ı˛±¬ı˛ ·øÓ¬¬ı˛ Ú¬ıœfl¡¬ı˛Ì ˝√√˚˛º ¤ ø¬ı¯∏À˚˛
øÚ•ßø˘ø‡Ó¬ ø¬ıÀ˙¯∏Q  ˘é¬Úœ˚˛ –

1. Conjugation õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ìfl¡±¬ı˛œ õ∂±Ìœ¡ZÀ˚˛¬ı˛ Micronucleus-Œ˚˛¬ı˛ ø¬ıˆ¬±Ê√Ú Î¬◊2‰¬Ó¬¬ı˛
õ∂±ÌœÀ√¬ı˛ Reduction Division (Meiosis) ¤¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

2. Micronucleus Œ˚˛¬ı˛ Œ˚ ’—˙ ø¬ıøÚ˜˚˛ ˝√√˚˛ Ó¬± ¬Û≈—Ê√ÚÚ Œfl¡±¯∏ (Male gamate)-Œ˚˛¬ı˛ ¸±ÀÔ
Ó≈¬˘Úœ˚˛º

3. Micronucleus-Œ˚˛¬ı˛ Œ˚ ’—˙ ¶§àÔ±ÀÚ Ô±Àfl¡ Ó¬± ¶aœ Ê√ÚÚ Œfl¡±À¯∏¬ı˛ (Female Gamete)

¸±ÀÔ Ó≈¬˘Úœ˚˛º

4. ¬ıø˝√√¬ı˛±·Ó¬ Micronucleus ’—À˙¬ı˛ ¸±ÀÔ ¶§àÔ±ÀÚ øàÔÓ¬ Micronucleus ’—À˙¬ı˛ ø˜˘Ú
Fertilisation õ∂ø√flË¡˚˛±¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

5. ¤˝◊√√ ø˜˘ÀÚ¬ı˛ Ù¬À˘ Î¬◊æ”√Ó¬ Ú¬ı·øÍ¬Ó¬ Micronucleus, Ê√±˝◊√√À·±ÀÈ¬¬ı˛ (Zygote) ¸±ÀÔ Ó≈¬˘Úœ˚˛º

6. Macronucleus Î¬◊ˆ¬˚˛ õ∂±Ìœ¬ı˛ Œ√À˝√√¬ı˛ (Soma) ¸ø˝√√Ó¬ Ó≈¬˘Úœ˚˛º ¬Û≈¬ı˛±Ó¬Ú Macronucleus-

Œ˚˛¬ı˛ ø¬ıÚ±˙ ¬Û≈¬ı˛±Ó¬Ú Œ√À˝√√¬ı˛ (Soma) ˜‘Ó≈¬…¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º

7. Ú”Ó¬Ú Ú¬ı·øÍ¬Ó¬ Macronucleus Ú”Ó¬Ú õ∂Ê√Àij¬ı˛ Œ√À˝√√¬ı˛ (Soma) ¸±ÀÔ Ó≈¬˘Úœ˚˛º

¬Û≈— › ¶aœ Œ˚±Úœø¬ıˆ¬±·

∆¬ı:±øÚfl¡ Sonneborn-Œ˚˛¬ı˛ ˜ÀÓ¬ Œ˚ ≈√˝◊√√ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ Conjugation õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ì fl¡À¬ı˛
Ó¬±¬ı˛± ¬Û≈— › ¶aœ ¤˝◊√√ ≈√˝◊√√ õ∂fl¡±¬ı˛ Œ˚±Úœ¬ı˛ ’z¬·«Ó¬ ¬ıÀ˘ ˜ÀÚ ˝√√˚˛ ¤¬ı— Ó¬±¬ı˛± ˚Ô±√flË¡À˜ Mating Type

I › II Ú±À˜ ø¬ıÀ¬ıø‰¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Ex-conjugant ≈√øÈ¬Àfl¡ ’±˘±√± fl¡À¬ı˛ Œ¬ı˛À‡ Ó¬±À√¬ı˛ ¬ı—˙Ò¬ı˛À√¬ı˛
’±˘±√± fl¡À¬ı˛ Ó¬±À√¬ı˛ Clone ¬Û˚«…À¬ıé¬Ì fl¡À¬ı˛ Œ√‡± Œ·ÀÂ√ Œ˚ øfl¡Â≈√ Clone Œ˚˛ ˙≈Ò≈ Mating Type

I ¤¬ı— ’¬Û¬ı˛ Clone Œ˚ ˙≈Ò≈ Mating Type II ¬Û±›˚˛± ˚±˚˛º ’±¬ı±¬ı˛ Œfl¡±ÀÚ± Clone-Œ˚˛ Type I

› Type II ¤˝◊√√ Î¬◊ˆ¬À˚˛˝◊√√ ¬Û±›˚˛± ˚±˚˛º Mating Type øfl¡ ˝√√À¬ı Ó¬± ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ±, Cytoplasm-

Œ˚˛¬ı˛ õ∂ˆ¬±¬ı ¤¬ı— Ê√œÚÓ¬ÀN¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º Œ˙À¯∏±q¡ Œé¬ÀS Œ˚ Clone-Œ˚˛ Î¬◊ˆ¬˚˛ Type Ô±Àfl¡ Ó¬±
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Aa ’Ô¬ı± AA ¤¬ı— Œ˚ ¸¬ı Clone Œ˚˛ ¤fl¡˝◊√√ õ∂fl¡±À¬ı˛¬ı˛ Type Ô±Àfl¡ Ó¬± aa ø‰¬ø˝êÓ¬ Mendelian

factor ¡Z±¬ı˛± õ∂ˆ¬±ø¬ıÓ¬º

B. Autogamy : Conjugation õ∂ø√flË¡˚˛±¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛ øfl¡z≈¬ ¤fl¡øÈ¬˜±S ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡M‘«√√fl¡
øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ ¬Û≈Ú·«Í¬Ú õ∂ø√flË¡˚˛± Autogamy Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊√√ õ∂ø√flË¡˚˛± Paramecium aurelia Ú±˜fl¡
species-Œ˚˛ Œ√‡± ø·À˚˛ÀÂ√º ¤˝◊√√ õ∂ø√flË¡˚˛± ¬ıøÌ«Ó¬ ¬ı˛”À¬Û ‚ÀÈ¬ – [Â√ø¬ı Ú— 3.2, III Œ√‡≈Ú]º

C. Hemixis : ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ˙≈Ò≈˜±S Macronucleus-Œ˚˛¬ı˛ ¬Ûø¬ı˛¬ıM«√√Ú ‚ÀÈ¬º Paramecium

caudatum, P, aurelia › multimicronucleatum ¤˝◊√√ øÓ¬Ú Species-Œ˚˛ ¤˝◊√√ õ∂ø√flË¡˚˛± Œ√‡± Œ·ÀÂ√º

D. Cytogamy : ¤ Œé¬ÀS Conjugation-Œ˚˛¬ı˛ ˜Ó¬˝◊√√ ≈√øÈ¬ õ∂±Ìœ¬ı˛ Cytoplasm-Œ˚˛¬ı˛ ø˜˘Ú ‚ÀÈ¬,
øfl¡z≈¬ Micronucleus ¤˝◊√√ õ∂ø√flË¡˚˛±˚˛ ’—˙¢∂˝√√Ì fl¡À¬ı˛Ú Ú±º

3.4.9 ¬Ûø¬ı˛¬ıM«√√Ú › ¬ı—˙·øÓ¬ (Variation and Heredity) :

∆¬ı:±øÚfl¡ Jennings õ∂fl‘¡øÓ¬ ŒÔÀfl¡ ¸—¢∂˝√√ fl¡¬ı˛± ¬Û…±¬ı˛±À˜ø¸˚˛±˜À√¬ı˛ Population Œ˚˛ Ó¬±À√¬ı˛ ∆√‚«…
’Ú≈˚±˚˛œ 8 ¬ı˛fl¡˜ Race ¬ı± Ê√±øÓ¬¬ı˛ ’ød¬Q õ∂˜±Ì fl¡À¬ı˛Úº ¤À√¬ı˛ ¬ı—˙±¬ı˘œÀÓ¬ ø¬ıøˆ¬iß Variation Ô±fl¡À˘›
·Î¬ˇ ∆√‚«… ¸˜±Ú˝◊√√ Ô±Àfl¡º ∆¬ı:±øÚfl¡ De Garis ¤fl¡øÈ¬ ’øÓ¬ √œ‚« (198 µm) › ¤fl¡øÈ¬ ˝√}√√¶§ ’±fl‘¡øÓ¬¬ı˛
(73 µm) ¬Û…±¬ı˛±À˜ø¸˚˛±˜¡Z˚˛Àfl¡ Conjugation õ∂ø√flË¡˚˛±˚˛ øÚ˚≈q¡ fl¡À¬ı˛ øÚ•ßø˘ø‡Ó¬ Ù¬˘ ˘±ˆ¬ fl¡À¬ı˛Úº
Ex-conjugant-¡Z˚˛ ’±˘±√± ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ ¤¬ı— Fission õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Œ√‡± ˚±˚˛ Œ˚
¬ı‘˝√√√±fl¡±¬ı˛ õ∂±Ìœ¬ı˛ õ∂Ê√ij √flË¡˜˙– ŒÂ√±È¬ ˝√√ÀÓ¬ Ô±Àfl¡ ¤¬ı— é≈¬^±fl¡±¬ı˛ õ∂±Ìœ¬ı˛ õ∂Ê√ij √flË¡˜˙– ¬ıÎ¬ˇ ˝√√ÀÓ¬ Ô±Àfl¡º
24 ø√Ú ¬Û¬ı˛ Î¬◊ˆ¬˚˛ Œ|Ìœ¬ı˛ õ∂Ê√ij ¤fl¡˝◊√√ ∆√À‚«…¬ı˛ ˝√√À˚˛ Ô±Àfl¡º ’Ô«±» Conjugation-Œ˚˛¬ı˛ ’±À· ≈√øÈ¬
¬Û‘Ôfl¡ Race øÚÊ√ øÚÊ√ ∆√‚«… ¤fl¡˝◊√√ˆ¬±À¬ı ¬ıÊ√±˚˛ Œ¬ı˛À‡ ¬ı—˙¬ı‘øX fl¡À¬ı˛º Conugation-Œ˚˛¬ı˛ ¬Û¬ı˛ Ó¬±À√¬ı˛
Cytoplasm-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… õ∂fl¡È¬ ˝√√˚˛ ¤¬ı— Nucleus-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… ’ä˝◊√√ Ô±Àfl¡º ¬Û¬ı˛¬ıÓ«¬œ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛
øÚÎ¬◊øflv¡√±˚˛±¸ › ¸±˝◊√√ÀÈ¬±õ≠±Ê√˜ Î¬◊ˆ¬À˚˛¬ı˛˝◊√√ ¬õ∂ˆ¬±¬ı fl¡±Ê√ fl¡À¬ı˛, øfl¡z≈¬ Œ˙¯∏ ’¬ıøÒ ˙≈Ò≈ øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ õ∂ˆ¬±¬ı
fl¡±Ê√ fl¡À¬ı˛º

’Ú≈̇ œ˘Úœ-3

1. ¬ı…±‡…± fl¡¬ı˛≈Ú –

¬Û…±¬ı˛±À˜ø¸˚˛±˜ Œ˚ÃÚ ¬ÛXøÓ¬ ’¬ı˘•§Ú fl¡¬ı˛À˘› ø¡Z-ø¬ıˆ¬±Ê√Ú Ú± ˝√√À˘ ¬ı—˙¬ı‘øX ¸y¬¬ı Ú˚˛º

2. ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ fl¡KC±fl¡È¬±˝◊√√˘ ˆ¬…±fl≈¡›˘ › ‡±√…ˆ¬…±fl≈¡›À˘¬ı˛ ¬Û±Ô«fl¡… øfl¡∑

3. ¬Û±Ô«fl¡… fl¡¬ı˛≈Ú –

¸±˝◊√√ÀÈ¬±À©Ü±˜ (Cytostome), Œ¬Ûø¬ı˛À©Ü±˜ (Peristome) › ¸±˝◊√√ÀÈ¬±Ù¬…±ø¬ı˛—'√ (Cytopharynx)º
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3.5 õ≠±¸À˜±øÎ¬˚̨±˜ (Plasmodium) ¬ı± ˜…±À˘ø¬ı̨˚̨± Œ¬ı̨±À·¬ı̨ Ê√œ¬ı±Ì≈ [ø‰¬S Ú— 3.3)

3.5.1 ¬Ûø¬ı˛ø‰¬øÓ¬

¬Û¬ı« – ¤ø¬Ûfl¡˜Àõ≠'√± (Apicomplexa)

flv¡±¸ – Œ¶Û±À¬ı˛±ÀÊ√±ø˚˛’± (Sporozoea)

¸±¬ıflv¡±¸ – fl¡ø'√øÎ¬˚˛± (Coccidia)

’Î«¬±¬ı˛ – ◊̋√√Î¬◊fl¡ø'√Î¬± ◊̋√√Î¬± (Eucoccidida)

¸±¬ı’Î«¬±¬ı˛ – ø˝√√À˜±À¶Û±ø¬ı˛Ú± (Haemosporina)

Ù¬…±ø˜ø˘ – õ≠±¸À˜±Î¬±˝◊√√øÎ¬ (Plasmodiidae)

ŒÊ√Ú±¸ – õ≠±¸À˜±øÎ¬˚˛±˜ (Plasmodium)

ø¶Ûø¸¸ – ˆ¬± ◊̋√√̂ ¬±'√, Ù¬±˘ø¸À¬Û¬ı̨±˜, ˜…±˘±ø¬ı̨, ›Àˆ¬˘ (vivax, falciparum, malariae, ovale)

¤˝◊√√ õ∂±Ìœ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ › ˜˙±¬ı˛ Œ√À˝√√ ¬Û˚«…±˚˛√flË¡À˜ ¬ı±¸ fl¡À¬ı˛º ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¤˝◊√ õ∂±Ìœ ë˜…±À˘ø¬ı˛˚˛±í
Ú±˜fl¡ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º Î¬◊¬ÛÀ¬ı˛ ¤À√¬ı˛ ‰¬±¬ı˛øÈ¬ Species-Œ˚˛¬ı˛ Ú±˜ fl¡¬ı˛± ˝√√˘º ¤¬ı˛± ¸¬ı±˝◊√√ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
› ˜˙±¬ı˛ Œ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœº Ê√œ¬ıÚ‰¬S › ·Í¬ÀÚ ¤˝◊√√ ‰¬±¬ı˛øÈ¬ Species-Œ˚˛¬ı˛ øfl¡Â≈√ øfl¡Â≈√ ¬Û±Ô«fl¡… ’±ÀÂ√ ¤¬ı—
Œ¸˝◊√√ fl¡±¬ı˛ÀÌ ¤À√¬ı˛ ’±˘±√± Species ø˝√√¸±À¬ı ·Ì… fl¡¬ı˛± ˝√√˚˛ ¤ Â√±Î¬ˇ± ø¬ıøˆ¬iß ¬Û˙≈-¬Û±‡œÀÓ¬› ¤˝◊√√ Genus

¬Û¬ı˛Ê√œ¬ıœ¬ı˛”À¬Û ¬ı±¸ fl¡À¬ı˛º ’±˜¬ı˛± ¤‡±ÀÚ ˙≈Ò≈ ˜±Ú≈À¯∏¬ı˛ Plasmodium ¸•§À&Ò ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº õ∂ÔÀ˜
Plasmodium vivax ¬ıøÌ«Ó¬ ˝√√À¬ıº ¬ÛÀ¬ı˛ ’¬Û¬ı˛ øÓ¬ÚøÈ¬ ø¶Ûø¸¸ ¸•§À&Ò ¸—øé¬5 Ó≈¬˘Ú±˜”˘fl¡ ø¬ı¬ı¬ı˛Ì
Œ√›˚˛± ˝√√À¬ıº

3.5.2 õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ (Plasmodium vivax)

¬Û‘øÔ¬ıœ¬ı˛ ¬ı˝≈√√À√À˙˝◊√√ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ’ød¬Q ’±ÀÂ√º ¤À√¬ı˛ ¬ı±¸àÔ±Ú ˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡ › ˜±Ú≈À¯∏¬ı˛
˚fl‘¡ÀÓ¬ ¤¬ı— ø¬ıøˆ¬iß Anopheles ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ › ˘±˘±¢∂ø&ÔÀÓ¬º ˜±Ú≈¯∏ › ˜˙± ¤˝◊√√ ≈√˝◊√√ ’±|˚˛√±Ó¬±¬ı˛
˙¬ı˛œÀ¬ı˛¬ı˛ ’ˆ¬…z¬¬ı˛ ¬ı…Ó¬œÓ¬ ’Ú…S Œfl¡±Ô±› ¤À√¬ı˛ ¬Û±›˚˛± ˚±˚˛ Ú±º

3.5.2.1 Ê√œ¬ıÚ‰¬√flË¡ › ·Í¬Ú –

¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ’±ø¬ı©®±¬ı˛ õ∂ÔÀ˜ ˝√√À˚˛øÂ√˘ ˜±Ú≈À¯∏¬ı˛ ¬ı˛À√q¡¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ’ˆ¬…z¬À¬ı˛ ¤¬ı—
¤À√¬ı˛ øÚ•ßø˘ø‡Ó¬¬ı˛”¬Û ø¬ıøˆ¬iß ¬Û˚«…±˚˛ ¤˝◊√√ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ¬Û±›˚˛± ˚±˚˛ –

3.5.2.2 ’±—øÈ¬ √˙± (Ring stage) –

Plasmodium-Œ˚˛¬ı˛ ¤˝◊√√ √˙± ˜±Ú≈À¯∏¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±—øÈ¬¬ı˛ ˜Ó¬ ’±fl‘¡øÓ¬ÀÓ¬ Œ√‡± ˚±˚˛º ¤˝◊√√
√˙± ˛̊ Chromatin ’Ô«±» øÚÎ¬◊øflv¡˚˛±¸ ’±—øÈ¬¬ı˛ ¬Û±ÔÀ¬ı˛¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛ ¤¬ı— Cytoplasm ’±—øÈ¬¬ı˛ ¬ı‘M√√±fl¡±¬ı˛
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Œ√À˝√√¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛º ’±—øÈ¬¬ı˛ ˜Ò…¬ıM√√π ˙”Ú… ’—˙ Œ√À˝√√¬ı˛ ˜±ÀÁ¡ ’¬ıøàÔÓ¬ Œ√˝√√·˝3√√¬ı˛ ¬ı± Vacuoleº
’±√flË¡±z¬ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ·±À˚˛ Schuffner’s dot-Ú±˜fl¡ ’¸—‡… ¸”Ñø¬ıµ≈¬ı˛ ’±ø¬ıˆ«¬±¬ı ˝√√˚˛º ¤˝◊√√ ¸fl¡˘
¸”Ñ ø¬ıµ≈ ’±|˚˛√±Ó¬± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ õ∂±Ìœ¬ı˛ ¬Û¬ı˛¬ıM√√π ’Ú…±Ú… √˙±ÀÓ¬› Ô±Àfl¡º

3.5.2.3 ¬Ûø¬ı˛ÌÓ¬ √˙± (Trophozoite stage) –

’±—øÈ¬ √˙± ¬ıÎ¬ˇ ˝√À˚˛ ¬Ûø¬ı˛ÌÓ¬ √˙± ¬ı± Trophozoite √˙±˚˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º ¤˝◊√√ √˙±˚˛ Œ√˝√√·˝3√√¬ı˛
¬ı± Vacuole √flË¡À˜ ø¬ı˘œÚõ∂±5 ˝√√˚˛º ¤¬ı˛± ˜&Ô¬ı˛ˆ¬±À¬ı Amoeboid ·øÓ¬ÀÓ¬ ÚÎ¬ˇ±‰¬Î¬ˇ± fl¡À¬ı˛ ¤¬ı— ¤¬ı˛±
é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÚ ’±˝√√±˚«…¬ı˛”À¬Û ¢∂˝√√Ì fl¡À¬ı˛º ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ ’À˚±·… ¬ıÊ«√…
¬ıd≈¬ Haemozoin Pigment Ú±À˜ fl¡±À˘± ¬ı± ·±Î¬ˇ ¬ı±√±˜œ ¬ı˛—-À˚˛¬ı˛ é≈¬ƒ√ é≈¬^ ø¬ıµ≈¬ı˛ ˜Ó¬ Trophozoite

Œ˚˛¬ı˛ Cytoplasm-Œ˚˛ Ê√˜± ˝√√˚˛º

3.5.2.4 ø¬ıˆ¬±Ê√Ú √˙± (Schizont stage) –

’±˝√√±¬ı˛ ¸•Û”Ì« ˝√√›˚˛±¬ı˛ ¬Û¬ı˛ ¬Ûø¬ı˛ÌÓ¬ √˙± ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¡Z±¬ı˛± ¬ı—˙¬ı‘øX fl¡À¬ı˛º
Chromating Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ Nucleus √flË¡˜±i§À˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ 12 ŒÔÀfl¡ 24øÈ¬ nucleus Î¬◊»¬Ûiß fl¡À¬ı˛º
õ∂øÓ¬øÈ¬ Nucleus Œfl¡ ø‚À¬ı˛ ø¬ıˆ¬±øÊ√Ó¬ Cytoplasm ’Ú≈¬ı˛”¬Û ¸—‡…±¬ı˛ Ú”Ó¬Ú õ∂Ê√ij ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ Ú”Ó¬Ú
õ∂Ê√Àij¬ı˛ Ú±˜ Merozoiteº Î¬◊¬Û^≈Ó¬ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÙ¬ÀÈ¬ ˚±˚˛ ¤¬ı— Merozoite ¸fl¡À˘ ¬ı˛q¡õ∂¬ı±À˝√√
õ∂À¬ı˙ fl¡À¬ı˛º Haemozoin √±Ú±¸fl¡˘ ’±| ˛̊̋ √√œÚ ’¬ıàÔ± ˛̊ Phagocyte ¤¬ı— Lymphoid-macrophasge

system-Œ˚˛ ·‘˝√√œÓ¬ ˝√√˚˛º Merozoite ¸fl¡À˘ Ú”Ó¬Ú Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ õ∂À¬ı˙ fl¡±À¬ı˛ ¤fl¡˝◊√√ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛
¬Û≈Ú¬ı˛±¬ı‘øM√√ fl¡À¬ı˛º ¤˝◊√√ ‰¬√flË¡ 48 ‚KI◊±˚˛ ¸•Ûiß ˝√√˚˛ ¤¬ı— ‹ 48 ‚KI◊± ¬Û¬ı˛¬Û¬ı˛ ;¬ı˛ ¬˝√√˚˛º Merozoite-Œ˚˛¬ı˛
Î¬◊æ√¬ı ˝√√˚˛ ¤fl¡õ∂fl¡±¬ı˛ Multiple Fission-Œ˚˛¬ı˛ ¸±˝√√±À˚… ˚± Schizogony Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

3.5.2.5 õ∂±flƒ¡ Œ˚ÃÚÀfl¡±¯∏ (Gametocyte stage) –

¬ı˛À√q¡¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ø¬ıˆ¬±Ê√Ú√˙±¬ı˛ ¬Ûø¬ı˛¬ıÀM«√√ Œ˚ÃÚ õ∂ø√flË¡˚˛±¬ı˛ Ê√Ú… ·…±À˜ÀÈ¬±¸±˝◊√√È¬ √˙± ¬ı± õ∂±flƒ¡-
Œ˚ÃÚÀfl¡±¯∏ √˙±¬ı˛ ’±ø¬ı«ˆ¬±¬ı øÚø«√©Ü ¸˜À˚˛ ‚ÀÈ¬º ¤˝◊√√ √˙± ¶aœ (Macrogametocyte ¬ı± Female

Gametocyte) › ¬Û≈— (Microgametocyte ¬ı± Male Gametocyte) ¤˝◊√√ Î¬◊ˆ¬˚˛¬ı˛fl¡˜ ˝√√˚˛º
¤˝◊√√ Î¬◊ˆ¬˚˛ø¬ıÒ õ∂±flƒ¡-Œ˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¶aœÀ˚ÃÚ Œfl¡±¯∏ (Macrogamete ¬ı± Female Gamete) ¤¬ı—

¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ (Mcrogamete ¬ı± Male Gamete) ¤fl¡˜±S ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√Ê√Ú…
Î¬◊ˆ¬˚˛ø¬ıÒ õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ ¬ı˛q¡¬ı±ø˝√√Ó¬ ˝√√À˚˛ ˜˙±¬ı˛ √—˙ÀÚ¬ı˛ õ∂Ó¬œé¬±˚˛ Ô±Àfl¡º Î¬◊¬Û˚≈q¡ ˜˙± (Anopheles)

√—˙Ú Ú± fl¡¬ı˛À˘ õ∂±flƒ¡À˚ÃÚÀfl¡±¯∏·Ì ¬ı˛q¡À¸Ë±Ó¬ ŒÔÀfl¡ √flË¡À˜ ø¬ı˘≈5 ˝√√˚˛º

¶aœ õ∂±fl¡-Œ˚ÃÚÀfl¡±À¯∏¬ı˛ ¬ıÌ«Ú± –

¤˝◊√√ Œfl¡±À¯∏¬ı˛ Cytoplasm øÙ¬fl¡± Úœ˘ ¬ı˛—-¤¬ı˛ ¤¬ı— Nucleus(Chromatin) ˘±˘ ¬ı˛—À˚˛¬ı˛ ˝√√˚˛º
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Chromatin Œ√À˝√√¬ı˛ Œfl¡Àf ’¬ıøàÔÓ¬ Ú± ˝√√À˚˛ ¤fl¡ ¬Û±À˙ Ô±Àfl¡º Haemozoin pigment Ô±Àfl¡º

¬Û≈— õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ ¬ıÌ«Ú± –

¤¬ı˛ Cytoplasm ’ÀÚfl¡ fl¡˜ ¤¬ı— Cytoplasm-Œ˚˛ Úœ˘ ¬ı˛—À˚˛¬ı˛ ’ˆ¬±¬ı Ô±Àfl¡º Nucleus

(Chromatin) ’ÀÚfl¡È¬± Ê√±˚˛·±˚˛ Â√Î¬ˇ±Ú Ô±Àfl¡ › ˘±˘ ¬ı˛—-¤¬ı˛ ˝√√˚˛º Haemozoin Pigment Ô±Àfl¡º

3.5.2.6 Œ˚ÃÚ Œfl¡±¯∏ (Gamete Stages) –
¶aœ Œ˚ÃÚ Œfl¡±¯∏ – ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ ’ˆ¬…z¬À¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡ øÚ·«Ó¬ ˝√√À˚˛ ¤fl¡øÈ¬

Macrogametocyte [¶aœ õ∂±flƒ¡-Œ˚ÃÚÀfl¡±¯∏] ¤fl¡øÈ¬ ˜±S Macrogamte ¬ı± ¶aœ Œ˚ÃÚ Œfl¡±¯∏ (Ovum

¬ı± Egg) Î¬◊»¬Ûiß fl¡À¬ı˛º Nucleus ¬ı± Chromatin ¤¬ı— Haemozoin Pigment Ô±Àfl¡º

¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ – Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡ øÚ·«Ó¬ ˝√√À˚˛ ¤fl¡øÈ¬ Microgametocyte 8øÈ¬
Microgamete ¬ı± Male Gamete (Spermatozoa ¬ı± ˙≈√flË¡fl¡œÈ¬] Î¬◊»¬Ûiß fl¡À¬ı˛º ¤˝◊√√ ¬Û≈— Œ˚ÃÚ Œfl¡±¯∏
·Ì Flagellum-Œ˚˛¬ı˛ ˜Ó¬ √œ‚« › ¸”S±fl¡±¬ı˛ Œ√˝√√Ò±¬ı˛œ ¤¬ı— øÚÎ¬◊ø'√˚˛±¸ ¸•Ûiß ˝√√À˚˛ Ô±Àfl¡º ¤¬ı˛±
Microgametocyte ¬ı± õ∂±fl¡ ¬Û≈—À˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¸ÀÊ√±À¬ı˛ øÚ·«Ó¬ ˝√√˚˛º ¤˝◊√√ õ∂ø√flË¡˚˛± ¤fl¡ õ∂fl¡±¬ı˛ Multiple

Fission ˚± Gamogony Ú±À˜ ’øˆ¬ø˝√√Ó¬º

3.5.2.7 · «̂¬±Ò±Ú ¬ı± (Fertilisation) –
¬Û≈— Œ˚ÃÚ Œfl¡±¯∏ ¶aœ Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ øˆ¬Ó¬¬ı˛ õ∂ø¬ı©Ü ˝√√˚˛ ¤¬ı— Î¬◊ˆ¬À˚˛¬ı˛ øÚÎ¬◊ø'√˚˛±¸ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ

ø˜ø˘Ó¬ ˝√√À˚˛ ·ˆ«¬±Ò±Ú (Fertilisation) øÚø(Ó¬ fl¡À¬ı˛ ¤¬ı— Zygote Î¬◊»¬Ûiß ˝√√˚˛º

3.5.2.8 Zygote stage ¬ı± Ookinete stage –

˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ øˆ¬Ó¬¬ı˛ Œ˚ Zygote Î¬◊»¬Ûiß ˝√√˚˛, Ó¬±¬ı˛ Ú±˜ Ookinete, ’Ô«±» an ovum that

moves [¸‰¬˘ øÎ¬•§Àfl¡±¯∏] ¤˝◊√√ ¸‰¬˘ øÎ¬•§Àfl¡±À¯∏¬ı˛ Œ√˝√√ ˘•§±ÀÈ¬º øÚÎ¬◊øflv¡˚˛±¸ ’±ÀÂ√ ¤fl¡øÈ¬º Cytoplasm

¬Ûø¬ı˛¶®±¬ı˛, ˚ø√› Haemozoin Pigment Ô±Àfl¡º ¤Â√±Î¬ˇ± Crystalloid Ú±˜fl¡ ’øÓ¬ ¸”Ñ ¬ıd≈¬
Cytoplasm-Œ˚˛¬ı˛ ¤fl¡ Ê√±˚˛·±˚˛ Ê√ÀÎ¬ˇ± ˝√√À˚˛ Ô±Àfl¡º Crystalloid Œ√‡± ¸y¬¬ı Electron Microscope-

Œ˚˛¬ı˛ ¸±˝√√±À˚…º
Ookinete ’¢∂¸¬ı˛ ˝√√˚˛ › ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ Œ√›˚˛±˘ Œˆ¬√ fl¡À¬ı˛ ˜˙±¬ı˛ Haemocoel ¬ı± Œ√˝√√·˝3√√À¬ı˛

õ∂À¬ı˙ fl¡À¬ı˛ ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ Î¬◊¬Û¬ı˛ Oocyst Ú±˜fl¡ ¬Û¬ı˛¬ıM√√π √˙±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3.5.2.9 Î¬◊›ø¸©Ü (Ocyst) √˙± –

õ∂±Ôø˜fl¡ ’¬ıàÔ±˚˛ Oocyst-Œ˚˛¬ı˛ ¤fl¡øÈ¬˜±S Nucleus, ’Ô«±» Zygote nucleus, ¬ÛÀ¬ı˛ ¤˝◊√√
Nucleus ø¬ıˆ¬q¡ ˝√√˚˛ Meiosis ¬ÛXøÓ¬ÀÓ¬º ¬ÛÀ¬ı˛ ¬Û≈Ú– ¬Û≈Ú– Mitosis õ∂ø√flË¡˚˛±˚˛ Oocyst ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸
ø¬ıø˙©Ü ˝√√˚˛º ¤‡±ÀÚ ˘é¬Ìœ˚˛ ¤˝◊√√ Œ˚ Plasmodium-Œ˚˛¬ı˛ Ê√œ¬ıÚ‰¬ÀS ¤fl¡˜±S Zygote √˙± Diploid,
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’Ô«±» Chromosome set ø¡Z·≈Ì (double)º Ê√œ¬ıÚ‰¬ÀS¬ı˛ ’Ú… ¸¬ı √˙± Haploid, ’Ô«±» Chro-

mosome set ¤fl¡˝◊√√ ˜±S (single)º

3.5.2.10 Œ¶Û±À¬ı˛±Ê√À˚˛È¬ (Sporozoite) √˙± –

¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸ø¬ıø˙©Ü Oocyst-Œ ˛̊ Cytoplasm-Œ˚˛¬ı˛ ¬ı˝≈√√ ø¬ıˆ¬±Ê√Ú ‚ÀÈ¬º ¬õ∂øÓ¬øÈ¬ øÚÎ¬◊øflv¡˚˛±¸ ’±˘±√±
’±˘±√± Cytoplasm-Œ˚˛¬ı˛ ’—˙ øÚÀ˚˛ ¤fl¡ ¤fl¡øÈ¬ ¬Û‘Ôfl¡ Sporozoite-Œ˚˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘
Sporozoite ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛¬ı±¬ı˛ Ê√Ú… øÚø«√©Üº

Sporozoite-Œ˚˛¬ı˛ ·Í¬Ú ¸•Û”Ì« ˝√√À˘ Oocyst-Œ˚˛¬ı˛ ¬ıø˝√√¬ı˛±¬ı¬ı˛Ì Œˆ¬Àe· ¬ÛÀÎ¬ˇ › Sporozoite ·Ú
˜˙±¬ı˛ Œ√˝√√ ·˝3√√¬ı˛ (haemocoel)º ŒÔÀfl¡ Œ˙¯∏ ¬Û˚«z¬ ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ ’±|˚˛ ŒÚ˚˛º Sporozoite-

Œ˚˛¬ı˛ Î¬◊æ√¬ı ¤fl¡õ∂fl¡±¬ı˛ Multiple Fission ˚± Sporogony Ú±À˜ ’øˆ¬ø˝√√Ó¬º
¤˝◊√√ ˜˙± ˜±Ú≈¯∏Àfl¡ fl¡±˜Î¬ˇ±À˘ ˘±˘±¬ı˛ ¸±ÀÔ Sporozoite ˜±Ú≈À¯∏¬ı˛ ¬ı˛q¡À¸Ë±ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛º

3.5.2.11 ˚fl‘¡»øÚ¬ı±¸œ õ≠±¸À˜±øÎ¬˚˛±˜ –

¬ı˛q¡ Œ¸Ë±ÀÓ¬¬ı˛ ¸±ÀÔ ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Sporozoite ˚fl‘¡ÀÓ¬¬ı˛ Parenchyma Œfl¡±À¯∏ ’±|˚˛
ŒÚ˚˛º ‹ Œfl¡±À¯∏¬ı˛ ’±|À˚˛ ŒÔÀfl¡ Sporozoite Œ·±˘±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ Trophozoite √˙±˚˛ ¬Ûø¬ı˛ÌÓ¬
˝√√˚˛º ¤˝◊√√ Trophozoite √flË¡À˜ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ Pre-erythrocytic Schizont √˙± õ∂±5 ˝√√˚˛º ¤˝◊√√
Schizont ¬ÛÀ¬ı˛ Merozoite Î¬◊»¬Ûiß fl¡¬ı˛À˘ Î¬◊q¡ Merozoite ¬ı˛q¡õ∂¬ı±À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
’±|˚˛ øÚÀ˚˛ Ê√œ¬ıÚ‰¬ÀS¬ı˛ ¬Û”Ì«Ó¬± ’±ÀÚº

’ÀÚfl¡ ∆¬ı:±øÚÀfl¡¬ı˛ ˜ÀÓ¬ Sporozoite-Œ√¬ı˛ Population-Œ˚˛ ≈√˝◊√√ õ∂fl¡±¬ı˛ õ∂Ê√ij Ô±Àfl¡
Tachysporozoite › Bradysporozoiteº Œ˙À¯∏±q¡·Ì ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Œ¬ı˙ øfl¡Â≈√ø√Ú ¸≈5 ’¬ıàÔ±˚˛
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º ¬ÛÀ¬ı˛ Ó¬±¬ı˛± Ê√±¢∂Ó¬ ˝√√À˚˛ ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ ‘Relapse’ ¸‘ø©Ü fl¡À¬ı˛º ¤¬ı˛”¬Û ¸≈5 ’¬ıàÔ±
õ∂±5 õ≠±¸À˜±øÎ¬˚˛±˜Àfl¡ Hypnozoite √˙± ¬ı˘± ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ¬Û”À¬ı« ¸—√flË¡±ø˜Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ Œfl¡Î¬◊
Œfl¡Î¬◊ Œ¬ı“√À‰¬ ŒÔÀfl¡ ¬ÛÀ¬ı˛ Œ¬ı˛±· ¸‘ø©Ü fl¡¬ı˛À˘ Ó¬±Àfl¡ Œ¬ı˛±À·¬ı˛ ‘Recrudescene’ ¬ı˘± ˝√√˚˛º (Loban ¤¬ı—
Polozok, 1985 Œ√‡≈Ú]º

3.5.3 ˜˙fl¡ √—˙Ú ¬ı…øÓ¬À¬ı˛Àfl¡ õ≠±¸À˜±øÎ¬˚˛±˜ ¸—√flË¡˜Ì ’Ú… Î¬◊¬Û±À˚˛› ˝√√›˚˛± ¸y¬¬ıº ˚Ô± –

1. õ≠±À¸KI◊±¬ı˛ ˜±Ò…À˜ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ˜±Ó‘¬·ˆ«¬àÔ ø˙˙≈À√À˝√√ õ∂À¬ı˙ fl¡¬ı˛± ’¸y¬¬ı Ú˚˛º
2. ’¸≈àÔÓ¬±¬ı˛ fl¡±¬ı˛ÀÌ Œ√À˝√√ ’¬ÛÀ¬ı˛¬ı˛ ¬ı˛q¡ ¢∂˝√√Ì fl¡¬ı˛À˘ ‹ ¸Àe· õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ õ∂À¬ı˙ ¸y¬¬ıº
3. ˚±¬ı˛± ŒÚ˙± fl¡À¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ Œ√À˝√√ injection-Œ˚˛¬ı˛ syringe ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ó¬±¬ı˛± Plasmodium

¡Z±¬ı˛± ’±√flË¡±z¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º
4. Neurosyphilis › ’Ú…±Ú… Œ¬ı˛±À·, ø‰¬øfl¡»¸±¬ı˛ fl¡±¬ı˛ÀÌ Œ√À˝√√ Plasmodium-Œ˚˛¬ı˛ ¸=±¬ı˛ fl¡¬ı˛±¬ı˛

õ∂Ô± ¤fl¡ ¸˜˚˛ ˚ÀÔ©Ü õ∂‰¬ø˘Ó¬ øÂ√˘º
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3.5.4 ˜±Ú≈À¯∏¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’¬ıøàÔÓ¬ ‰¬±¬ı˛ ¬ı˛fl¡˜ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ Ó≈¬˘Ú±˜”˘fl¡ ø¬ı¬ı¬ı˛Ì

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¸˜ ˛̊
¸œ˜±

ø˝√√˜Ê√À ˛̊Ú fl¡Ì±¬ı˛
ø¬ı¬ı¬ı˛Ì

’±√flË¡±z¬ Œ˘±ø˝√√Ó¬
fl¡Ì± ˛̊ ¬Ûø¬ı˛¬ıM«√√Ú

Œ˘±ø˝√√Ó¬ fl¡Ì±˚˛
’±—øÈ¬ √˙±

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
√ √ √ ∏CÀÙ¬±Ê√À˚˛È¬ ¬ı±
¬Ûø¬ı˛ÌÓ¬ √˙±

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛
Schizont √˙±

¬ı˛Àq¡ Œ˜À ˛̊±Ê√À ˛̊È¬
√̇ ±
õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏

48 ‚KI◊±

·±Ï¬ ˇ ¬ı±√±˜œ ¬ı±
˝√√ø¬ı˛̂ ±ˆ¬ ¬ıÀÌ«¬ı˛ ”̧Ñ
√±Ú± ’Ô¬ı± ¸”Ñ
√G¬

Œ˘±ø˝√√Ó¬ fl¡Ì± øfl¡Â≈√È¬±
¶£¬œÓ¬º ø¬ÛÀfl¡ ˘±˘
¬ı˛—À ˛̊¬ı˛ Schuffner

ø¬ıµ≈ ¸˜ø•§Ó¬º

’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬
fl¡øÌfl¡±¬ı˛  1/2 ˝√√˝◊√√ÀÓ¬
1/3 ¬ı…±¸ ¬Ûø¬ı˛ø˜Ó¬
àÔ±Ú ’øÒfl¡± ¬ı ˛
fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

’±fl‘¡øÓ¬ amocboid

’Ô«±» ’øÚøV«©Üº
·˝3√ √¬ı˛ (vacuole)

Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡±
ŒÔÀfl¡ ¬ı‘˝√√» ˝√√ÀÓ¬
¬Û±À¬ı˛º Œ·±˘ ’Ô¬ı±
’¸˜ ’±fl‘¡øÓ¬º
¸—‡…± ˛̊ 12-24 øÈ¬,
·ÀÎ¬ˇ 16 øÈ¬
Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡±
ŒÔÀfl¡ ’±fl¡±À¬ı ˛
¬ı‘˝√ √»º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

48 ‚KI◊±

·±Ï¬ˇ ¬ı±√±˜œ ¬ı± ˝√√ø¬ı˛̂ ±ˆ¬
¬ıÌ«º Œ˜±È¬± √±Ú± øfl¡Â≈√È¬±
fl¡˜ ¸”Ñ

Œ˘±ø˝√ √Ó¬ fl¡Ì± ’ä
¶£¬œÓ¬º ’±fl ‘ ¡ øÓ¬
øÎ¬•§±fl‘øÓ¬ ¬ı± øfl¡ø=»
ø¬ıfl‘¡Ó¬ ’Ô¬ı± ’±—ø˙fl¡
ˆ¬±À¬ı Á¡±˘¬ı˛ ¸˜øi§Ó¬º
James ø¬ıµ≈ ¸˜øi§Ó¬º

’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬
fl¡øÌfl¡±¬ı˛ ¬ı…±À¸¬ı˛ õ∂±˚˛
’ÀÒ«fl¡ ¬Ûø¬ı˛ø˜Ó¬ àÔ±Ú
’øÒfl¡±¬ı˛ fl¡À¬ı˛º

Amoeboid ’±fl‘¡øÓ¬ Ú±
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ŒÔÀfl¡
ŒÂ√±È¬ ¤¬ı— ¬Û≈©Ûd¬¬ıfl¡
¸‘√̇

8 ŒÔÀfl¡ 12 øÈ¬

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ¸˜±Ú
’±fl‘¡øÓ¬º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

õ∂± ˛̊ 48 ‚KI◊±

¬ı˛— ’¬Û¬ı˛±¬Û¬ı˛ spe-

cies ’À¬Ûé¬± Œ¬ı˙œ
fl¡±À˘±º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡± ’ä
é≈¬^±fl ‘ ¡ øÓ¬ ¤¬ı—
Maurer’s dot Ú±˜fl¡

”̧Ñ ø¬ıµ≈ ¸˜øi§Ó¬º

’±—øÈ¬ √˙± é≈¬^±fl¡±¬ı˛º
Œ˘±ø˝ √ √Ó¬ fl¡øÌfl¡± ¬ı ˛
¬ı…±À¸¬ı˛ õ∂±˚˛ 1/6 àÔ±Ú
’øÒfl¡±¬ı˛ fl¡À¬ı˛º ’±—øÈ¬
√˙±˚˛ ≈√˝◊√√øÈ¬ Œ√flË¡±À˜øÈ¬Ú
Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
’±fl‘¡øÓ¬ øfl¡ø=» ¬ı‘˝√√»
¤¬ı— amoeboid ˝√√ÀÓ¬
¬Û±À¬ı˛º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ 2/3

¬Û˚«z¬ Œ√À˝√√¬ı˛ ø¬ıd¬±¬ı˛º

8-24 ’Ô¬ı± ’±À¬ı˛±
Œ¬ı˙œ
’X«‰¬f±fl‘¡øÓ¬º

72 ‚KI◊±

¬ı˛— fl¡±À˘± øfl¡z≈¬ ÷¯∏» ˘±˘
(sepia)

Œ˘±ø˝√ √Ó¬ fl¡øÌfl¡± ’ä
¸efl≈¡ø‰¬Ó¬ ¤¬ı— Zeiman’s

dot Ú±˜fl¡ ¸”Ñ ø¬ıµ≈
Œ√‡± ˚±˛˚˛º

’±—øÈ¬  √˙± Œ˘±ø˝ √ √Ó¬
fl¡øÌfl¡±¬ı˛ ¬ı…±À¸¬ı˛ 1/2 √̋√̋ ◊√√ÀÓ¬
1/3 ¬ ¬Ûø ¬ı ˛ ø˜Ó¬ àÔ±Ú
’øÒfl¡±¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

Œ·±˘±fl‘¡øÓ¬ amoeboid

’Ô¬ı± band ’±fl‘¡øÓ¬º

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ õ∂±˚˛
¸¬ıÈ¬±˝ ◊ √ √  ’øÒfl‘ ¡Ó¬º
¬Û≈©Ûd¬¬ıfl¡ ¸‘√˙ ˝√√ÀÓ¬
¬Û±À¬ı˛º
6-12 ’Ô¬ı± ·ÀÎ¬ˇ 8øÈ¬

Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ¸˜±Ú
’±fl‘ ¡ øÓ¬º Œ·±˘ ¬ı±
øÎ¬•§±fl‘¡øÓ¬º

ˆ¬± ◊̋√√̂ ¬±'√ ›ˆ¬±À˘ Ù¬…±˘ø¸À¬Û¬ı˛±˜ ˜…±À˘ø¬ı˛
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’Ú≈̇ œ˘Úœ-4

1. ˙”Ú…àÔ±Ú ¬Û”Ì« fl¡¬ı˛≈Ú –
˜˙±¬ı˛ ˘±˘±¢∂ø&Ô ŒÔÀfl¡ ññññ √˙± ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º

2. ¬Û±Ô«fl¡… øÚÀ«√˙ fl¡¬ı˛≈Ú –
Œ¶Û±À¬ı˛±Ê√À˚˛È¬ - Œ˜¬ı˛Ê√À˚˛È¬
(Sporozoite) (Merozoite)

¸±˝◊√√ÀÊ√±·øÚ - Œ¶Û±À¬ı˛±·øÚ
(Schizogony) (Sporogony)

3. õ≠±¸À˜±øÎ¬˚˛±˜ Œ˚ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ Ó¬±ÀÓ¬ fl¡Ó¬ ‚KI◊± ¬Û¬ı˛¬Û¬ı˛ ;¬ı˛ ˝√√˚˛∑

3.6 ¸±¬ı˛±—˙

Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’ÀÚfl¡ø√Ú ŒÔÀfl¡ ¤fl¡øÈ¬˜±S ¬Û¬ı« ¬ıÀ˘ ·Ì… øÂ√˘º ˝≈√√˝◊√√È¬…fl¡±¬ı˛ 1977 ¸±À˘
Œ¬Û±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œõ∂±øÈ¬©Ü± (Protista) ¬ÛÀ¬ı«¬ı˛ ’z¬·«Ó¬ fl¡À¬ı˛Úº Œ˘øˆ¬Ú › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì 1980 ¸±À˘
Ú”Ó¬Ú Œ|Ìœø¬ıÚ…±¸ õ∂d¬±¬ı fl¡À¬ı˛Úº ¤˝◊√√ Ú”Ó¬Ú õ∂d¬±À¬ı Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ 7øÈ¬ ¬Û‘Ôfl¡ ¬ÛÀ¬ı« ˆ¬±· fl¡¬ı˛± ˝√√˚˛º
¤˝◊√√ õ∂øÓ¬øÈ¬ ¬Û¬ı« ’±¬ı±¬ı˛ Œfl¡±ÀÚ± Œfl¡±ÀÚ± Œé¬ÀS Î¬◊¬Û¬ÛÀ¬ı« ø¬ıˆ¬q¡º Î¬◊¬Û¬Û¬ı« ’±¬ı±¬ı˛ ¸≈¬Û±¬ı˛ flv¡±¸, flv¡±¸ ›
¸±¬ıflv¡±À¸ ˆ¬±· fl¡¬ı˛± ˝√√˚˛º

Ó¬À¬ı ’±¬ÛÚ±¬ı˛± ˜ÀÚ ¬ı˛±‡À¬ıÚ Œ˚ ’±˜±À√¬ı˛ øÚø«√©Ü ø˙é¬±√flË¡À˜ ˜±S ¬Û¬ı« (phylum) ¬Û˚«…z¬ Ê√±Ú±
’±¬ı˙…fl¡º

’…±ø˜¬ı± ¤fl¡øÈ¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±Ú ˚±¬ı˛ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¸¬ı«¶§À√˝√√ é¬Ì¬Û√ Ú±À˜ ’àÔ±˚˛œ Œ√˝√√±Àe·¬ı˛
¸±˝√√±À˚… ‰¬˘±ÀÙ¬¬ı˛± fl¡À¬ı˛º é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ‡±›˚˛±¬ı˛ fl¡±Ê√› ¸•Ûiß ˝√√˚˛º ù´±¸fl¡±˚« › Œ¬ı˛‰¬Úfl¡±˚« Œ√À˝√√¬ı˛
¬ıø˝√√¬ı˛±¬ı¬ı˛Ì õ≠±Ê˜±À˘˜±¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ¸•Ûiß ˝√√˚˛º ¬ı—˙¬ı‘øX ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¸•Ûiß ˝√√˚˛º

¬Û…±¬ı˛±À˜ø¸˚˛±˜ Ú±˜fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œé¬ÀS ¤fl¡øÈ¬ ¬ıÎ¬ˇ › ¤fl¡øÈ¬ ŒÂ√±È¬ øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º ‰¬˘±ÀÙ¬¬ı˛±¬ı˛
fl¡±ÀÊ√ ø¸ø˘˚˛± Ú±˜fl¡ Œ√˝√√±Àe·¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œ√À˝√√¬ı˛ ø¡Z-ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ˝√√˚˛º
Œ˚ÃÚ õ∂fl¡±À¬ı˛ ¬ı—˙¬ı‘øX¬ı˛ ˝◊√√øe·Ó¬ fl¡ÚÊ≈√À·˙Ú › ’ÀÈ¬±·±ø˜ ¬ÛXøÓ¬ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º

õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ Ú±˜fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¬Û¬ı˛Ê√œ¬ıœº ¤À√¬ı˛ Ê√œ¬ıÀÚ¬ı˛ ¤fl¡±—˙ ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
› ’¬Û¬ı˛ ’—˙ ˜˙±¬ı˛ Œ√À˝√√ ’øÓ¬¬ı±ø˝√√Ó¬ ˝√√˚˛º ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±· ¸‘ø©Ü fl¡À¬ı˛º
˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±·œ¬ı˛ ¬ı˛Àq¡ ¤˝◊√√ ¬Û¬ı˛Ê√œ¬ıœ¬ı˛ ø¬ıøˆ¬iß √˙± Œ√‡± ˚±˚˛º ¤À√¬ı˛ øˆ¬Ó¬¬ı˛ ¬õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ √˙±
˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ Œ˚ÃÚÀfl¡±¯∏ Î¬◊»¬Ûiß √fl¡À¬ı˛º ¶aœ › ¬Û≈— Œ˚ÃÚÀfl¡±À¯∏¬ı˛ ø˜˘ÀÚ ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ √w√≥Ì
¸‘ø©Ü ˝√√˚˛º ¬ı˝≈√√ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ √w√≤Ì ’Ì≈ ŒÔÀfl¡ ¬ı˝≈√√ ¬ı—˙ÒÀ¬ı˛¬ı˛ Î¬◊æ√¬ı ˝√√˚˛. ˚±¬ı˛± ˜˙±¬ı˛ fl¡±˜Î¬ˇ±¬ı±¬ı˛ ¸≈À˚±À·
˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— õ∂ÔÀ˜ ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX fl¡À¬ı˛
¤¬ı— ¬ı˛q¡õ∂¬ı±À˝√√ ¤À¸ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±|˚˛ øÚÀ˚˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¬Û¬ı˛¬ıM√√π ’Ò…±À˚˛¬ı˛ ¸”‰¬Ú± fl¡À¬ı˛º Î¬◊¬Û^≈Ó¬
Œ˘±ø˝√√Ó¬fl¡øÌfl¡± ’ÀÚfl¡ ¸—‡…±˚˛ ˆ¬±e·À˘ 48 ‚KI◊± ¬Û¬ı˛ ¬Û¬ı˛ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ’±√flË¡˜Ú ˝√√˚˛º ˜±Ú≈À¯∏¬ı˛
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˚fl‘¡ÀÓ¬ Œfl¡±Ú Œfl¡±Ú ˜…±À˘ø¬ı˛˚˛± ¬Û¬ı˛Ê√œ¬ıœ ’ÀÚfl¡ø√Ú ¸≈5 ’¬ıàÔ±˚˛ ŒÔÀfl¡ ˝√√Í¬±» fl¡‡ÀÚ± ¬ı—˙¬ı‘øX fl¡À¬ı˛
¬ı˛Àq¡ õ∂À¬ı˙ fl¡À¬ı˛ ˜…±À˘ø¬ı˛˚˛± ;À¬ı˛¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3.7 ¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

1] Œ¬õ∂±ÀÈ¬±ÀÊ√±˚˛± ø‰¬Ú¬ı±¬ı˛ Ê√Ú… Œfl¡±Ú Œfl¡±Ú ˘é¬ÀÌ¬ı˛ õ∂øÓ¬ ‘√ø©Ü Œ√›˚˛± fl¡M«√√¬ı…∑ ¤˝◊√√¸¬ı ˘é¬ÀÌ¬ı˛
¬ı…øÓ¬√flË¡˜ ’±ÀÂ√ øfl¡∑

2] Œ˘øˆ¬Ú (Levine) › Ó¬“√±¬ı˛ ¸˝√√À˚±·œ·Ì fl¡M«‘√√fl¡ õ∂d¬±ø¬ıÓ¬ øfl¡ øfl¡ ¬Û¬ı« Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ÀÓ¬ ’±ÀÂ√∑
Ó¬±À√¬ı˛ Œ‰¬Ú±¬ı˛ Î¬◊¬Û±˚˛ øfl¡∑

3] ˝≈√√˝◊√√ÀÈ¬fl¡±À¬ı˛¬ı˛ (Whittaker) Œ|Ìœø¬ıˆ¬±· ’Ú≈˚±˚˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ’¬ıàÔ±Ú øfl¡¬ı˛”¬Û∑
4] Œfl¡±Ú Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ ’z¬·«Ó¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Î¬◊øæ√À√¬ı˛ ¸Àe· Ó≈¬˘Úœ˚˛∑
5] õ∂øÓ¬øÈ¬ ¬Û¬ı« ŒÔÀfl¡ ¬Û¬ı˛Ê√œ¬¬ıœ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº
6] Œ¬õ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ‰¬˘Ú±e· øfl¡ øfl¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛∑
7] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±ø√·Àfl¡ ¤fl¡Àfl¡±¯∏œ õ∂±Ìœ ¬ı˘± ˚±˚˛ øfl¡Ú±∑
8] Œ¶Û±¬ı˛ (Spore) ¬ı± ¸”Ñ¬ıœÊ√ Œfl¡±Ú Œfl¡±Ú ¬ÛÀ¬ı«¬ı˛ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ∆¬ıø˙©Ü…∑
9] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œfl¡±ÀÚ± õ∂fl¡±¬ı˛ fl¡efl¡±˘ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ øfl¡∑ Œfl¡±ÀÚ± Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±À˘±

ø√ÀÓ¬ ¬Û±À¬ı˛ øfl¡∑ Î¬◊√±˝√√¬ı˛Ì ø√Úº
10] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ Œ|Ìœø¬ıÚ…±À¸¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± øfl¡∑ ¤À√¬ı˛ ¬Û≈¬ı˛±Ó¬Ú › ’±Ò≈øÚfl¡ Œ|Ìœø¬ıÚ…±¸

¸•ÛÀfl«¡ ¸˜…fl¡ Ò±¬ı˛Ì± Ô±fl¡± õ∂À˚˛±Ê√Ú Œfl¡Ú∑
11] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±À√¬ı˛ ·≈¬ı˛≈Q øfl¡ õ∂fl¡±À¬ı˛ ˜±Ú≈À¯∏¬ı˛ Ê√œ¬ıÚ õ∂ˆ¬±ø¬ıÓ¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛∑
12] ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ øfl¡ øfl¡ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛∑
13] ’…±ø˜¬ı±¬ı˛ ‡±√…¢∂˝√√Ì øfl¡ øfl¡ ¬ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
14] Contractile Vacuole-Œ˚˛¬ı˛ Î¬◊æ√¬ı, Ó¬±¬ı˛ fl¡±˚«…√flË¡˜ › ¬Ûø¬ı˛Ì±˜ øfl¡∑
15] ’…±ø˜¬ı±¬ı˛ ¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛± øfl¡ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
16] ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ¸•§À&Ò øfl¡ øfl¡ Ê√±Ú± ˚±˚˛∑
17] ’…±ø˜¬ı±¬ı˛ Ê√œ¬ıÀÚ Plasmalemma-¬ı˛ øfl¡ fl¡±Ê√∑
18] ’…±ø˜¬ı±¬ı˛ Œ√À˝√√ Ê√À˘¬ı˛ ¸˜Ó¬± øfl¡ˆ¬±À¬ı ¬ı˛é¬± ˝√√˚˛∑
19] ’…±ø˜¬ı±¬ı˛ ù´±¸ õ∂ø√flË¡˚˛± › Œ¬ı˛‰¬Ú fl¡±˚«… øfl¡ˆ¬±À¬ı ¸•Ûiß ˝√√˚˛∑
20] ø¬ıˆ¬±Ê√Ú õ∂ø√flË¡˚˛±˚˛ ¬ı—˙¬ı‘øX ‚È¬¬ı±¬ı˛ fl¡±¬ı˛ÀÌ Amoeba-¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı ˜‘Ó≈¬… ˝√√˚˛ Ú± ¬ıÀ˘ ˜ÀÚ

fl¡¬ı˛± ˚±˚˛ øfl¡∑
21] ’…±ø˜¬ı±¬ı˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission) › Sporulation õ∂ø√flË¡˚˛±¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
22] ¬Û…±¬ı˛±À˜ø¸˚˛±˜À˚˛¬ı˛ Œ√À˝√√ ‡±√…¢∂˝√√Ì, ¬Ûø¬ı˛¬Û±fl¡ › ’Ê√œÌ« ¬ıÊ«√…^¬ı… Ó¬…±À·¬ı˛ ¬ı…¬ıàÔ± øfl¡ øfl¡ ’±ÀÂ√∑
23] ‰¬˘±ÀÙ¬¬ı˛± fl¡¬ı˛¬ı±¬ı˛ Ê√Ú… ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œ√À˝√√ øfl¡ ¬ı…¬ıàÔ± ’±ÀÂ√∑
24] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œ√À˝√√ Pellicle › Contractile Vacuole-Œ˚˛¬ı˛ fl¡±Ê√ øfl¡ øfl¡∑
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25] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œé¬ÀS ’À˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX¬ı˛ ø¬ı¬ı¬ı˛Ì øfl¡∑
26] Œ˚ÃÚ ¬ÛXøÓ¬ÀÓ¬ ¬ı—˙¬ı‘øX¬ı˛ ¸”‰¬Ú± ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Œé¬ÀS øfl¡ Œ√‡± ˚±˚˛∑
27] ¬ı—˙¬ı‘øX¬ı˛ Œé¬ÀS ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Nucleus › Cytoplasm-Œ˚˛¬ı˛ ˆ”¬ø˜fl¡± øfl¡∑
28] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Trichocyst › Cilia-¬ı˛ ¬Û±Ô«fl¡… › fl¡±ÀÊ√¬ı˛ øfl¡ Ó¬Ù¬±»∑
29] ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ Mating Type ¸•§À&Ò ’±˜¬ı˛± øfl¡ øfl¡ Ê√±øÚ∑
30] Paramecium-Œ˚˛¬ı˛ Conjugation › Autogamy õ∂ø√flË¡˚˛±¬ı˛ Ó¬Ù¬±» øfl¡∑
31] Paramecium-Œ˚˛¬ı˛ ’±‰¬¬ı˛Ì ¸•§À&Ò ¤fl¡øÈ¬ ’Ú≈À26√√ ø˘‡≈Úº
32] Plasmodium vivax-Œ˚˛ Ê√œ¬ıÚ‰¬À√flË¡¬ı˛ ¬ı˛”¬ÛÀ¬ı˛‡± ¸—Àé¬À¬Û ø¬ı¬ı‘Ó¬ fl¡¬ı˛≈Úº
33] Plasmodium vivax-Œ˚˛¬ı˛ Ê√œ¬ıÚ‰¬À√flË¡ Schizogony, Gamogony › Sporogony-¬ı˛

¬Û±Ô«fl¡… øfl¡∑
34] Plasmodium vivax-Œ ˛̊ Ookinete › Oocyt-Œ˚˛¬ı˛ Ó¬Ù¬±» øfl¡∑
35] Haemozoin pigment › Schuffner dots-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
36] Schuffner dot James' dot, Zieman’s dot Maurer’s dot-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
37] Sporozoite, Hypnozoite, Trophozoite › Merozoite-Œ˚˛¬ı˛ ¬Û±Ô«fl¡… øfl¡∑
38] Plasmodium-Œ˚˛¬ı˛ Diploid -√˙± › Haploid √˙± Œfl¡±Ô±˚˛ Œfl¡±Ô±˚˛ ¬Û±›˚˛± ˚±˚˛∑
39] Plasmodium øfl¡ øfl¡ ‰¬±¬ı˛øÈ¬ Species ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ ¬Û¬ı˛Ê√œ¬ıœ ˝√√˚˛∑ Ó¬±À√¬ı˛ ;À¬ı˛¬ı˛ õ∂ˆ¬±¬ı

Œ√À‡ › ’Ú… øfl¡ øfl¡ õ∂fl¡±À¬ı˛ ¬Û±Ô«fl¡… fl¡¬ı˛± ˚±˚˛∑
40] ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ Plasmodium-Œ˚˛¬ı˛ ¸—√flË¡˜Ì øfl¡ øfl¡ ˆ¬±À¬ı ˝√√›˚˛± ¸y¬¬ıº
41] Plasmodium-Œ˚˛ Ê√œ¬ıÚ‰¬√flË¡ ¸•§À&Ò øfl¡ øfl¡ √w¬±z¬ Ò±¬ı˛Ì± ¬Û”À¬ı« õ∂‰¬ø˘Ó¬ øÂ√˘∑

3.8 Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ-1

1. ¤fl¡øÈ¬ , ¸±Ó¬ , 3.2.2 Œ√‡≈Ú
2. flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±, 3.2.2 Œ√‡≈Ú
3. ¬Û…±¬ı˛±À˜ø¸˚˛±À˜¬ı˛ ø¸ø˘˚˛± Ô±fl¡À¬ı ¤¬ı— ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ Ô±fl¡À¬ı ¬Û‘á¬± 48 › 50 Œ√‡≈Úº

’Ú≈̇ œ˘Úœ-2

1. a) Amylase, glucose

b) ø¡Zø¬ıˆ¬±Ê√Ú
2. a) ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±-’…±ø˜¬ı±¬ı˛ ‰¬˘Ú±e·

   ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬›À¶Û±¬ı˛ - ø¸©Ü√˙± õ∂±5 ’…±ø˜¬ı≈˘±
b) ø¡Zø¬ıˆ¬±Ê√Ú-≈√ˆ¬±À· ø¬ıˆ¬q¡ ˝√√À˚˛ ¬ı—˙¬ı‘øX
  ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú-¬ı˝≈√√ˆ¬±À· ø¬ıˆq¡ ˝√√À˚˛ ¬ı—˙¬ı‘øX
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c) ¤À"√√±õ≠±Ê√˜-¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝«√√ˆ¬±·
  ¤ÀG¬±õ≠±Ê√˜-¸±˝◊√√ÀÈ¬±õ≠±Ê√À˜¬ı˛ ’z¬ˆ«¬±·

’Ú≈̇ œ˘Úœ-3

1. ø‰¬S Ú— 3.2 (II) ¤¬ı— ø‰¬S Ú— 3.2 (III) Œ√‡≈Ú ¤¬ı— ‹ ø‰¬S≈√øÈ¬ ’Ú≈¸±À¬ı˛ Î¬◊M√√¬ı˛ ø˘‡≈Úº
2. 3.4.4, 3.4.5 ¤¬ı— 3.4.6 Œ√‡≈Ú
3. 3.4.2 Œ√‡≈Úº

’Ú≈̇ œ˘Úœ-4

1. Œ¶Û±À¬ı˛±Ê√À˚˛È¬º
2. Œ¶Û±À¬ı˛±Ê√À˚˛È¬ , õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¤fl¡øÈ¬ √˙± ˚± ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ ŒÔÀfl¡ ˜˙±¬ı˛ fl¡±˜ÀÎ¬ˇ¬ı˛

¸Àe· ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛º
Œ˜À¬ı˛±Ê√À˚˛È¬ – õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¸±˝◊√√Ê√KI◊ √˙± ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬ÀÓ¬ Œ˜À¬ı˛±Ê√À˚˛È¬ √˙±¬ı˛ ¸‘ø©Ü
fl¡À¬ı˛º ¸±˝◊√√ÀÊ√±·øÚ – Œ˚ÃÚ õ∂ø√flË¡˚˛±¬ı˛ ¬Û”À¬ı« ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Î¬◊æ≈√Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¬ı—˙ ¬ı‘øX¬ı˛
Ê√Ú… ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬º
Œ¶Û±À¬ı˛±·øÚ – Œ˚ÃÚ ¬õ∂ø√flË¡˚˛±¬ı˛ ¬Û¬ı˛ ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ Î¬◊æ”√Ó¬ õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ¬ı—˙¬ı‘øX¬ı˛ Ê√Ú…
¬ı˝≈√√ ø¬ıˆ¬±Ê√Ú ¬ÛXøÓ¬º

3. õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ – 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ ˆ¬±˝◊√√ˆ¬…±'√ – 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ Ù¬…±˘ø¸À¬Û¬ı˛±˜ – õ∂±˚˛ 48 ‚KI◊±
õ≠±¸À˜±øÎ¬˚˛±˜ ˜…±À˘ø¬ı˛ – 72 ‚KI◊±

¸¬ı«À˙¯∏ õ∂ùü±¬ı˘œ

1] ¸±Ò±¬ı˛Ìˆ¬±À¬ı ¤fl¡øÈ¬˜±S Œfl¡±¯∏ ø√À˚˛ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ√˝ ·øÍ¬Ó¬ ˝√√˚˛º ¤¬ı˛± ’øÓ¬ é≈¬^±fl‘¡øÓ¬¬ı˛
¤¬ı— ’Ì≈¬ıœé¬Ì ˚ÀLa Œ√‡± ˚±˚˛º ¬ı…øÓ¬√flË¡˜ – øˆ¬iß øˆ¬iß fl¡˜«¬ı˛Ó¬ ¤fl¡˝◊√√ ˜±Ò…À˜ øÚø¬ı©Ü Œfl¡±¯∏À√˝√√œ·Ì
fi¬ÛøÚÀ¬ıø˙fl¡ Ê√œ¬ıÚ ˚±¬ÛÚ fl¡À¬ı˛º Î¬◊√±˝√√¬ı˛Ì – ˆ¬˘ˆ¬'√ (Volvox)º
’ä ¸—‡…fl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’±ÀÂ√ ˚±À√¬ı˛ ‡±ø˘ Œ‰¬±À‡ Œ√‡± ˚±˚˛º Î¬◊√±˝√√¬ı˛Ì – øÎ¬Àõ≠±ø¸ø©Ü¸
(Diplocystis)º ¤¬ı˛± ŒÓ¬˘±À¬Û±fl¡±¬ı˛ Œ√˝√√ ·˝3√√À¬ı˛ (haemocoel) Ô±Àfl¡º ¤¬ı˛± øÚ(˘ Ô±Àfl¡ ¬ıÀ˘
¤À√¬ı˛ Ù¬…±È¬ ¬ıøÎ¬ (fat body) ¬ıÀ˘ √w¬˜ ˝√√˚˛º

2] ¬ÛÀ¬ı«¬ı˛ Ú±˜ Œ‰¬Ú±¬ı˛ Î¬◊¬Û±˚˛

   ¸±¬ı˛Àfl¡±˜…±ø©ÜŒ·±ÀÙ¬±¬ı˛±ñ Ùv¬±ÀÊ√˘±˜ › ø¸Î¬◊ÀÎ¬±À¬Û±øÎ¬˚˛±˜ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±¬ı˛ õ∂Ó¬…Àe·¬ı˛ Œ˚
Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¤fl¡-øÚÎ¬◊øflv¡˚˛±¸Ò±¬ı˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ√À˝√√ Ê√œ¬ıÀÚ¬ı˛
Œfl¡±ÀÚ± ¤fl¡ ¬Û˚«…±À˚˛ ¬Û±›˚˛± ˚±˚˛º Œfl¡±ÀÚ± ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸Ò±¬ı˛œ
Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ø¸ø˘˚˛± Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛º
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˘…±ø¬ıø¬ı˛ÚÀÔ±˜¬ı˛Ù¬±ñ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ ¬ıø˝√√ˆ«¬±· ¸”S±fl¡±À¬ı˛ Ê√±˘ ·Í¬Ú fl¡À¬ı˛º Ê√±À˘¬ı˛ ’±fl¡±¬ı˛
Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ øˆ¬Ó¬¬ı˛ é¬Ì¬Û√Ò±¬ı˛œ › é¬Ì¬Û√˝√√œÚ Œfl¡±¯∏ Ô±Àfl¡º

¤ø¬Ûfl¡˜Àõ≠'√±ñ ¤À√¬ı˛ Œ√À˝√√ ¤ø¬Ûfl¡…±˘ fl¡˜Àõ≠'√ (Apical Complex) Ú±˜fl¡ ’øÓ¬
¸”Ñ ’e· Ô±Àfl¡º ¤˝◊√√ ’e· ˙≈Ò≈ ˝◊√√À˘fl¡√√√∏CÚ ˜±˝◊√√À√flË¡±À¶®±¬Û (electron

microscope) Œ√‡± ˚±˚˛º ¸¬ı±˝◊√√ ¬Û¬ı˛Ê√œ¬ıœº
˜±˝◊√√ÀflË¡±À¶Û±¬ı˛±ñ ¤À√¬ı˛ Spore ¬ı± ¸”Ñ¬ıœÊ√ ¤fl¡øÈ¬˜±S Œfl¡±¯∏¡Z±¬ı˛± ·øÍ¬Ó¬º Œ¶Û±À¬ı˛¬ı˛

Œˆ¬Ó¬¬ı˛ ¬ı±˝◊√√À¬ı˛ øÚÀé¬¬ÛÀ˚±·… ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±¸ (Extrusion

Apparatus) Ô±Àfl¡º
’…±À¸ÀÈ¬±À¶Û±¬ı˛±ñ ¤À√¬ı˛ Œ¶Û±¬ı˛ ¬ı˝≈√√Àfl¡±¯∏œ ¬ı± ¤fl¡Àfl¡±¯∏œ ¤'√√√√∏C≥˙±Ú ’…±¬Û±À¬ı˛È¬±À¸¬ı˛

(Extrusion Apparatus) ·Í¬Ú øˆ¬iß õ∂fl‘¡øÓ¬¬ı˛º
ø˜À'√±ÀÊ√±˚˛±ñ Œ¶Û±¬ı˛ ¤fl¡±øÒfl¡ Œfl¡±¯∏ ø√À˚˛ ·øÍ¬Ó¬ ¤¬ı— ·Í¬Ú øˆ¬ißº
ø¸ø˘›ÀÙ¬±¬ı˛±ñ Œ√À˝√√ ø¸ø˘˚˛± Ô±Àfl¡ ¤¬ı— ≈√õ∂fl¡±¬ı˛ øÚÎ¬◊øflv¡˚˛±¸ Ô±Àfl¡º ’ÀÚfl¡ Œé¬ÀS

ø¸ø˘˚˛± ¬Ûø¬ı˛¬ıøM«√√Ó¬ ’±fl¡±À¬ı˛ õ∂Ó¬…e· ·Í¬Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Œ˚ÃÚ
¬ÛXøÓ¬ÀÓ¬ Conjugation õ∂ø√flË¡˚˛±˚˛ Ê√ÚÚ fl¡±˚« ˝√√˚˛º Ó¬À¬ı ¤˝◊√√ õ∂ø√flË¡˚˛±¬ı˛
’¬ı…¬ıø˝√√Ó¬ ¬Û¬ı˛ ø¡Z-ˆ¬±Ê√Ú ¬õ∂ø√flË¡˚˛±¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¬ı—˙¬ı‘øX ˝√√˚˛º

3] Whittaker -fl‘¡Ó¬ Œ|Ìœ ø¬ıÚ…±¸ ’Ú≈˚±˚˛œ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± Kingdom Protista-¬ı˛ ’z¬·«Ó¬º ¤¬ı˛±
øÚÎ¬◊øflv¡˚˛±¸ ¸•Ûiß ¤fl¡Àfl¡±¯∏œ Ê√œ¬ı¬ı˛”À¬Û ¬ıøÌ«Ó¬ ˝√√À˚˛ÀÂ√º

4] Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ’z¬·«Ó¬ flv¡±¸ Ù¬±˝◊√√ÀÈ¬±˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ¸¬ı≈Ê√ Î¬◊øæ√À√¬ı˛ ˜Ó¬ Chloroplast

Ô±Àfl¡º Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú±¬ı˛ ’z¬·«Ó¬ flv¡±¸ ˝◊√√Î¬◊˜±˝◊√√À¸ÀÈ¬±ÀÊ√±˚˛¬ı˛ ¸”Ñ¬ıœÀÊ√ Cellulose-ø¬ıø˙©Ü
’±¬ı¬ı˛Ì Ô±Àfl¡º Cellulose Î¬◊øæ√√ Ê√·ÀÓ¬¬ı˛ ∆¬ıø˙©Ü…º

¬ Û¬ı« Labyrinthomorpha-˚˛ Chloroplast Ô±Àfl¡º ¤øÈ¬ Î¬◊øæ√À√¬ı˛ ∆¬ıø˙©Ü…º
5] õ∂øÓ¬ ¬ÛÀ¬ı« ¬Û¬ı˛Ê√œ¬ıœ¬ı˛ Î¬◊√±˝√√¬ı˛Ì –

¬Û¬ı« ¬Û¬ı˛Ê√œ¬ıœ

Sarcomastigophora– Entamoebe histolytica

Trypanosoma gambiense

Labyrinthomorpha– ¬Û¬ı˛Ê√œ¬ıœ Ú±˝◊√√
Apicomplexa– Plasmodium vivax

Microspora– Pleistophora

Asetospora– Haplosporidium

Myxozoa– Myxobolus

Ciiliophora– Balantidium
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6) Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ‰¬˘Ú±e· é¬Ì¬Û√ (Pseudopodium), Ùv¬±ÀÊ√˘±˜ (Flagellum) › ø¸ø˘˚˛±
(Cilia) ˝√√ÀÓ¬ ¬Û±À¬ı˛º

7] Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ¤fl¡Àfl¡±¯∏œ õ∂±Ìœ ’Ô¬ı± ˜Ó¬±z¬À¬ı˛ Œfl¡±¯∏¬ıøÊ«√Ó¬ õ∂±Ìœ ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂fl¡±¬ı˛ ˜Ó¬ õ∂‰¬ø˘Ó¬
’±ÀÂ√º

8] Œ¶Û±¬ı˛ ¬ı± ¸”Ñ¬ıœÊ√ øÚ•ßø˘ø‡Ó¬ ¬ÛÀ¬ı« ¬Û±›˚˛± ˚±˚˛º ¤ø¬Ûfl¡˜Àõ≠'√±, ˜±˝◊√√À√flË¡±À¶Û±¬ı˛±,
’…±À¸ÀÈ¬±À¶Û±¬ı˛±, ø˜À'√±ÀÊ√±˚˛±, ˘…±ø¬ıø¬ı˛ÚÀÔ±˜¬ı˛Ù¬±º ¬ı…øÓ¬√flË¡˜ ’±ÀÂ√º

9] Î¬◊¬Û¬Û¬ı« ¸±¬ı˛Àfl¡±øÎ¬Ú±˚˛ flv¡±¸ Œ˘±À¬ı±¸œ˚˛± (Lobosea) ’z¬·«Ó¬ ’±¬ı˛À¸˘± (Arcella) Qfl¡ ¬ı±
¬ıø˝√√– fl¡—fl¡±˘ (Exo-skeleton) ¸˜øi§Ó¬º ¤˝◊√√ Qfl¡ fl¡±˝◊√√øÈ¬Ú (Chitin) ¡Z±¬ı˛± ·øÍ¬Ó¬º ¤Ó¬¡Z…Ó¬œÓ¬
¸≈¬Û±¬ı˛flv¡±¸ ¤ø"√√ÀÚ±À¬Û±Î¬±ÀÓ¬ (Superclass Actinopoda) ø¸ø˘fl¡± ¬ı± ©Ü™Úø¸˚˛±˜ ¸±˘ÀÙ¬È¬
(silica ¬ı± strontium sulphate) ¡Z±¬ı˛± ·øÍ¬Ó¬ fl¡KI◊fl¡ ¸˜ø©Ü ¬ıø˝√√¬ı˛±¬ı¬ı˛Ì ¬ı± Qfl¡ ¸‘ø©Ü fl¡À¬ı˛º
Œfl¡±ÀÚ± Œé¬ÀS fl¡±˝◊√√øÈ¬Ú (chitin) ¡Z±¬ı˛± ·øÍ¬Ó¬ Œ√˝√√˜ÀÒ… ’¬ıøàÔÓ¬ ’±¬ı¬ı˛Ì Ô±Àfl¡º
Î¬◊¬Û¬Û¬ı« ˜…±ø©ÜÀ·±ÀÙ¬±¬ı˛±¬ı˛ ’z¬·«Ó¬ ’Î«¬±¬ı˛ Î¬±˝◊√√ÀÚ±Ùv¬±ÀÊ√˘±È¬±ÀÓ¬ ’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ’&Òfl¡±À¬ı˛
’±À˘±fl¡ ø¬ı26≈√¬ı˛Ì fl¡À¬ı˛º

10] Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ Œ|Ìœø¬ıÚ…±À¸¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± Ó¬±À√¬ı˛ ø¬ıøˆ¬iß õ∂Ê√±øÓ¬Àfl¡ ’±˘±√± ’±˘±√±ˆ¬±À¬ı
Œ‰¬Ú±¬ı˛ Ê√ÀÚ…º

¬ Û≈¬ı˛±Ó¬Ú Œ|Ìœø¬ıÚ…±¸ ¸•§À&Ò ¸±Ò±¬ı˛Ìˆ¬±À¬ı Ò±¬ı˛Ì± Ô±fl¡À˘ Ó¬À¬ı ’±Ò≈øÚfl¡ Œ|Ìœø¬ıÚ…±¸ ˚±
’ÀÚfl¡ Ê√øÈ¬˘ Ó¬± Œ¬ı±Á¡±¬ı˛ ¸≈ø¬ıÒ± ˝√√˚˛º

  11] a) õ≠±efl¡È¬ÀÚ¬ı˛ (Plankton) ’z¬·«Ó¬ ø¬ıøˆ¬iß Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ˜±ÀÂ√¬ı˛ ‡±√… ˝√√˚˛ ¤¬ı— ‡±√… ˙‘∫À˘
(food-chain) ø¬ıÀ˙¯∏ ’—˙ ¢∂˝√√Ì fl¡À¬ı˛º

b) õ≠±efl¡È¬ÀÚ¬ı˛ (Plankton) ’z¬·«Ó¬ ’ÀÚfl¡ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± õ∂d¬¬ı˛œˆ”¬Ó¬ (Fossilised) ˝√√À˚˛
Ô±Àfl¡º ¤˝◊√√ õ∂d¬¬ı˛ àÔ±¬ÛÓ¬… fl¡±À˚« ¬ı…¬ı˝√√±¬ı˛À˚±·…º õ∂d¬¬ı˛œˆ”¬Ó¬ Œõ∂±ÀÈ¬±ÀÊ√±˚˛±¬ı˛ ø¬ıÀù≠¯∏Ì ø¬ıÀ˙¯∏
ø¬ıÀ˙¯∏ Œé¬ÀS ˆ”¬·ˆ«¬àÔ ∆Ó¬˘ ’Ú≈¸&Ò±ÀÚ¬ı˛ fl¡±ÀÊ√ Î¬◊À~‡À˚±·… ˆ”¬ø˜fl¡± ŒÚ˚˛º

c) ¬Û¬ı˛Ê√œ¬ıœ Œõ∂±ÀÈ¬±ÀÊ√±˚˛± ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ¬ı…±øÒ¬ı˛ fl¡±¬ı˛Ì ˝√√˚˛º fl¡À˚˛fl¡øÈ¬ Î¬◊√±˝√√¬ı˛Ì – ¤KI◊±ø˜¬ı±
ø˝√√À©Ü±˘±˝◊√√øÈ¬fl¡± (Entamoeba histolytica) ’±˜±˙˚˛ Œ¬ı˛±À·¬ı˛ fl¡±¬ı˛Úº õ≠±¸À˜±øÎ¬˚˛±˜
ˆ¬±˝◊√√ˆ¬…±'√ (Plasmodium vivax) ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ fl¡±¬ı˛Ú¡º ø˘¸˜…±øÚ˚˛± Î¬ÀÚ±ˆ¬±øÚ
(Leishmania donovani) fl¡±˘±;±À¬ı˛¬ı˛ fl¡±¬ı˛Ú¡º

12] ’…±ø˜¬ı±¬ı˛ é¬Ì¬Û√ ˚±Ó¬±˚˛±ÀÓ¬¬ı˛ fl¡±¬ı˛ÀÌ ¤¬ı— ‡±√…±ÀÚ¯∏Ì › ‡±√…¢∂˝√√ÀÌ¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º
13] ’…±ø˜¬ı±¬ı˛ ‡±√…¢∂˝√√Ì øÚ•ßø˘ø‡Ó¬ ‰¬±¬ı˛ ¬õ∂fl¡±¬ı˛ ¬ÛXøÓ¬ÀÓ¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ – Circumvallation,

Circumfluence. Import › Invagination º [54 ¬Û±Ó¬±˚˛ Œ√‡≈Ú]º
14] Contractile Vacuole Î¬◊æ”√Ó¬ ˝√√˚˛ ˚‡Ú Endoplasm-Œ˚˛ Ê√˘fl¡Ì± ’øÒfl¡ ˝√√À˚˛ ŒÙ¬“√±È¬±¬ı˛”À¬Û

’±ø¬ıˆ«”¬Ó¬ ˝√√˚˛º é≈¬^ é≈¬^ Ê√˘¬Û”Ì« Ú±ø˘fl¡± ¤fl¡øSˆ”¬Ó¬ ˝√√À˚˛ ŒÙ¬“√±È¬±¬ı˛ Î¬◊æ√¬ı ˝√√˚˛º øÚø«√©Ü ¬Ûø¬ı˛˜±ÀÌ¬ı˛
Œ¬ı˙œ Ê˘ ¤˝◊√√ˆ¬±À¬ı Ê√˜± ˝√√À˘ Contractile Vacuole-Œ˚˛¬ı˛ ‚Úœˆ”¬Ó¬ øÁ¡~œ ¬ı± ¸”Ñ Qfl¡
¸Àefl¡±‰¬ÀÚ¬ı˛ Ù¬À˘ ø¬ı√œÚ« ˝√√À˚˛ ¸ø=Ó¬ Ê√˘ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º
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15] ‡±√…·˝3√√À¬ı˛ ‡±√…¬ıd≈¬ Protease, Amylase › Lipase ¤˝◊√√ øSø¬ıÒ Î¬◊»À¸‰¬Àfl¡¬ı˛ ¸±˝√√±À˚… ¬Ûø¬ı˛¬Û!¡
˝√√˚˛º ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ Ù¬À˘ Amino acid, Fatty acid › Glucose Î¬◊»¬Û±ø√Ó¬ ˝√√À ˛̊ Endoplasm-

Œ˚˛¬ı˛ ’e·œˆ”¬Ó¬ ˝√√˚˛º
16] Î¬◊ÀM√√Ê√fl¡ ¬ıd≈¬ ¸fl¡À˘¬ı˛ ¸±øißÀÒ… ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ìø¬ıøÒ ˘é¬ fl¡¬ı˛À˘ Ê√±Ú± ˚±˚˛ Œ˚ ø¬ıøˆ¬iß õ∂fl¡±¬ı˛

Î¬◊ÀM√√Ê√Ú±¬ı˛ õ∂øÓ¬ø√flË¡˚˛± ’…±ø˜¬ı±¬ı˛ ’±‰¬¬ı˛Ì ø¬ıøÒ¬ı˛ øÚÌ«±˚˛fl¡º
17] Plasmalemma-¬ı˛ ˜±Ò…À˜ Ê√À˘¬ı˛ ¤¬ı— fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ › ’ø'√ÀÊ√ÀÚ¬ı˛ ’±√±Ú õ∂√±Ú ‚ÀÈ¬º

¬ıÊ«√… ¬ıd≈¬ › Plasmalemma ø¬ı√œÌ« fl¡À¬ı˛ Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º
18] Osmoregulation õ∂ø√flË¡˚˛±¬ı˛ ˜±Ò…À˜ Plasmalemma-¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ Ê√À˘¬ı˛ ’±√±Ú õ∂√±Ú

‚ÀÈ¬º ¤¬ı˛ Ù¬À˘ Œ√À˝√√ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±ÀÚ¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ Ô±Àfl¡º
19] ù´±¸fl¡±À˚«¬ı˛ fl¡±¬ı˛ÀÌ ’ø'√ÀÊ√Ú › fl¡±¬ı«ÚÎ¬±˝◊√√’'√±˝◊√√Î¬ Plasmalemma-¬ı˛ øˆ¬Ó¬¬ı˛ ø√À˚˛ ˚Ô±√flË¡À˜

õ∂À¬ı˙ fl¡À¬ı˛ › øÚ©ç¡˜Ì fl¡À¬ı˛º Œ¬ı˛‰¬Ú õ∂ø√flË¡˚˛±˚˛ ¬ıÊ«√…^¬ı… Contractile Vacuole-Œ˚˛¬ı˛ ˜±Ò…À˜
Œ√À˝√√¬ı˛ ¬ı±˝◊√√À¬ı˛ õ∂øé¬5 ˝√√˚˛º

20] Î¬◊2‰¬Ó¬¬ı˛ õ∂±ÌœÀ√¬ı˛ Œé¬ÀS Œ˚¬ı˛”¬Û ¬ı±X«Àfl¡…¬ı˛ Ù¬˘|≈øÓ¬ ˜‘Ó≈¬… ’±ÀÚ Amoeba-¬ı˛ Œé¬ÀS Œ¸¬ı˛”¬Û
¬˝√√˚˛ Ú±º Ó¬± ø¡Zˆ¬±Ê√ÀÚ¬ı˛ ¬Û”À¬ı«¬ı˛ ¤fl¡fl¡ õ∂±Ìœ › ø¡Zø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬ÛÀ¬ı˛ ·øÍ¬Ó¬ ≈√˝◊√√øÈ¬ Ú¬ıœÚõ∂±Ìœ
¤fl¡˝◊√√ ¸N± ˝√√À˘ ˜ÀÚ fl¡¬ı˛± ¸e·Ó¬ Ú˚˛ ¬ıÀ˘ ’Ú≈˜±Ú fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

21] ¤˝◊√√ Î¬◊ˆ¬˚˛ Œé¬ÀS˝◊√√ Cyst ·øÍ¬Ó¬ ˝√√˚˛º Multiple Fission-Œ˚˛¬ı˛ Œ¬ı˘±˚˛ õ∂Ò±Ú cyst-Œ˚˛ øˆ¬Ó¬¬ı˛
Pseudopodiospore ·øÍ¬Ó¬ ˝√√˚˛ ¤¬ı— ¤˝◊√√ Pseudopodiospore-Œ˚˛¬ı˛ øˆ¬Ó¬¬ı˛ Amoebula

Ô±Àfl¡º ¬Ûé¬±z¬À¬ı˛ Sporulation õ∂ø√flË¡˚˛±˚˛ Amubulae øÚÀÊ√¬ı˛±˝◊√√ Cyst ·Í¬Ú fl¡À¬ı˛ Ó¬±¬ı˛ øˆ¬Ó¬¬ı˛
¬ı±¸ fl¡À¬ı˛º ¬Û±ø¬ı˛¬Û±øù´«fl¡ ’¬ıàÔ± ’Ú≈fl”¡˘ ˝√√À˘ Amoebulae ’±¬ÛÚ ’±¬ÛÚ Cyst ø¬ı√±¬ı˛Ì fl¡À¬ı˛
¬ı±˝◊√√À¬ı˛ øÚ·«Ó¬ ˝√√˚˛ ¤¬ı— √flË¡À˜ ¬Ûø¬ı˛ÌÓ¬ Œ√˝√√ õ∂±5 ˝√√˚˛º

22] ë‡±√… ¢∂˝√√Ì › ¬Û≈ø©Üí [3.4.4] ¤¬ı— ë¬Ûø¬ı˛¬Û±fl¡ ø√flË¡˚˛±í [3.4.5] ¤˝◊√√ Î¬◊ˆ¬˚˛ ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛
ø˘‡≈Úº

23] ëø¸ø˘˚˛±í ¤¬ı— ìø¸ø˘˚˛±¬ı˛ ·øÓ¬î ¤˝◊√√ Î¬◊ˆ¬˚˛ ’Ú≈À26√√ [3.4.2] ¤¬ı— [3.4.3] Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
24] ëù´±¸∏fl¡±˚«í › Œ¬ı˛‰¬Ú fl¡±˚«…í – Ê√À˘¬ı˛ ¸˜Ó¬±¬ı˛é¬± [3.4.6] ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
25] ëõ∂Ê√ÚÚí ’Ú≈À26√À√ [3.4.8] ë’À˚ÃÚ ¬ÛXøÓ¬í ˙œ¯∏«fl¡ ’—˙ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
26] “Conjugation” ’Ú≈À26√À√ [3.4.8] 1-7 ¬Û˚«±˚˛ › ’±Ú≈¯∏øe·fl¡ ø¬ı¬ı¬ı˛Ì Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
27] ë¬Ûø¬ı˛¬ıÓ«¬Ú › ¬ı—˙·øÓ¬í ’Ú≈À26√√ [3.4.9] Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
28] ì∆√˝√√ ∆ ıø˙©Ü…î [3.4.2] › ë’±‰¬¬ı˛Ìí [3.4.7] ’Ú≈À26√√¡Z˚˛ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
29] ë¬Û≈— › ¶aœ Œ˚±øÚø¬ıˆ¬±·í [3.4.8] ’Ú≈À26√√ Œ√À‡ Î¬◊M√√¬ı˛ ø˘‡≈Úº
30] Conjugation › Autogamy ¤˝◊√√ Î¬◊ˆ¬˚˛ õ∂ø√flË¡˚˛± ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ Ó≈¬˘Úœ˚˛º Ó¬À¬ı Auto-

gamy-¬ı˛ Œé¬ÀS ¤fl¡øÈ¬ ˜±S ¬Û…±¬ı˛±À˜ø¸˚˛±˜ øÚÎ¬◊øflv¡˚˛±¸±À˚˛¬ı˛ ¬Û≈Ú·«Í¬Ú õ∂ø√flË¡˚˛± ¸•Ûiß fl¡À¬ı˛,
øfl¡z≈¬ Conjugation õ∂ø√flË¡˚˛±˚˛ ≈√øÈ¬ ¬Û…±¬ı˛±À˜ø¸˚˛±˜ ’—˙¢∂˝√√Ì fl¡À¬ı˛º

31] ë’±‰¬¬ı˛Ìí ˙œ¯∏«fl¡ ’Ú≈À26√√ [3.4.7] ¤˝◊√√ õ∂¸Àe· ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛≈Úº
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32] DIPLOIDZ Zygote √˙±
(Ookinete ¤¬ı— ¤fl¡ øÚÎ¬◊øflv¡˚˛±¸ø¬ıø˙©Ü
Oocyst √˙±] ˜˙±¬ı˛ Œ√À˝√√
    ↓        Meiosis ¬Û±›˚˛± ˚±˚˛

HAPLOID ¬ı˝≈√√ øÚÎ¬◊øflv¡˚˛±¸ ø¬ıø˙©Ü Oocyst

↓
Sporozoite

↓
˚fl‘¡ÀÓ¬ Trophozoite

↓
˚fl‘¡ÀÓ¬ Schizont

↓
˚fl‘¡ÀÓ¬ Merozoite

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Merozoite [’±—øÈ¬ √˙±] ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Trophozoite ¬

Û±›˚˛± ˚±˚˛º

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Schizont

↓
Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±—øÈ¬ √˙±

õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏

¶aœ ¬Û≈— ˜˙±¬ı˛ Œ√À˝√√
↓ ·ˆ«¬±Ò±Ú ¬Û±›˚˛± ˚±˚˛º

DIPLOID–    Zygote

33] Schizogony → ·ˆ¬±«Ò±ÀÚ¬ı˛ ¬Û”À¬ı« ’À˚ÃÚ õ∂ø√flË¡˚˛±˚˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú (Multiple Fission)

¡Z±¬ı˛± ¸—‡…± ¬ı‘øXº Merozoite-Œ˚˛¬ı˛ Î¬◊æ√¬ıº
Gamogony → ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± õ∂±flƒ¡ ¬Û≈—À˚ÃÚ Œfl¡±¯∏ ŒÔÀfl¡ ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛

Î¬◊æ√¬ıº
Sporogony → ·ˆ«¬±Ò±ÀÚ¬ı˛ ¬ÛÀ¬ı˛ ¬ı˝≈√√ø¬ıˆ¬±Ê√Ú ¡Z±¬ı˛± ¸—‡…±¬ı‘øXº Sporozoite-Œ˚˛¬ı˛

Î¬◊æ√¬ıº
34) Ookinete → õ∂±Ôø˜fl¡ Zygote ˚± ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ ’ˆ¬…z¬À¬ı˛ ¸‰¬˘ ˝√√˚˛º

↓ ↓
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Oocyt → ¤˝◊√√ √˙±˚˛ (Zygote) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œ¬ı˛ ¬ıø˝√√·«±ÀS øÚ(˘ ’¬ıàÔ±˚˛
øàÔÓ¬ Ô±Àfl¡º ¤˝◊√√ √˙± õ∂ÔÀ˜ ¤fl¡ øÚÎ¬◊øflv¡˚˛±¸ ø¬ıø˙©Üº ¬ÛÀ¬ı˛
Meiosis õ∂ø√flË¡˚˛±˚˛ õ∂±Ôø˜fl¡ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬Û¬ı˛ ¬Û≈Ú– ¬Û≈Ú– Mitosis

õ∂ø√flË¡˚˛±˚˛ ø¬ıˆ¬±øÊ√Ó¬ ˝√√À˚˛ Sporozoite-Œ˚˛¬ı˛ Î¬◊æ√¬ı fl¡À¬ı˛º
35) Haemozoin pigment → Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±øàÔÓ¬ Trophozoite ø˝√√À˜±À¢≠±ø¬ıÚ (Haemo-

globin) ‡±˚˛º ‡±À√…¬ı˛ ’¬Û±‰¬… ’—˙ Œ√À˝√√ ·±Ï¬ˇ ¬ı±√±˜œ ¬ı± fl¡±À˘±
¬ı˛—À˚˛¬ı˛ √±Ú± ø˝√√¸±À¬ı Œ√‡± ˚±˚˛º ¤˝◊√√ √±Ú± Ookinete › Oocyst

√˙± ¬Û˚«z¬ àÔ±˚˛œ ˝√√˚˛º ¤˝◊√√ √±Ú±˝◊√√ Haemozoin pigmentº
Schuffner dot → Û¬ı˛Ê√œ¬ıœ ’øÒøá¬Ó¬ Ô±fl¡À˘ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ Î¬◊¬Ûø¬ı˛¬ıœˆ¬±À· ¸”Ñ

˘±˘ ¬ı˛—À˚˛¬ı˛ ø¬ıµ≈ Œ√‡± ˚±˚˛º ¤˝◊√√ ø¬ıµ≈ Schuffner dotº
36) Schuffner dot → Î¬◊¬ÛÀ¬ı˛ Œ√‡≈Úº ¤˝◊√√ ø¬ıµ≈ Plasmodium vivax-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º

Maurer’s dot → ¤˝◊√√¬ı˛”¬Û ¸”Ñ ø¬ıµ≈ Plasmodium falciparum-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º
Zeiman’s dot → ¤˝◊√√ ¸fl¡˘ ¸”Ñ ø¬ıµ≈ Plasmodium malariae-¬ı˛ ∆¬ıø˙©Ü…º
James dot → ¤˝◊√√ ø¬ıµ≈ Plasmodium ovale-Œ˚˛¬ı˛ ∆¬ıø˙©Ü…º

37) Sporozoite → Oocyst ŒÔÀfl¡ Î¬◊æ”√Ó¬ ¤˝◊√√ √˙± ˜˙±¬ı˛ fl¡±˜ÀÎ¬ˇ¬ı˛ ¸Àe· ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√
õ∂À¬ı˙ fl¡À¬ı˛ ˚fl‘¡ÀÓ¬ ’±|˚˛ ŒÚ˚˛º

Hypnozoite → ¤˝◊√√ √˙± ˜±Ú≈À¯∏¬ı˛ ˚fl‘¡ÀÓ¬ P. vivax-Œ˚˛¬ı˛ ‚≈˜z¬ √˙±º ¬ÛÀ¬ı˛ ¸ø√flË¡˚˛
˝√√À˚˛ ¤¬ı˛± ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ relapse ‚È¬±˚˛º

Trophozoite → ¤˝◊√√ √˙± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ Plasmodium-Œ˚˛¬ı˛ ¬Ûø¬ı˛ÌÓ¬ √˙±º ˚fl‘¡Ó¬
Œfl¡±À¯∏› sporozoite-Œ˚˛¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ √˙± Trophozoite Ú±À˜
¬Ûø¬ı˛ø‰¬Ó¬º

Merozoite → Schizogony-¬ı˛ Ù¬À˘ Î¬◊æ”√Ó¬ õ∂Ê√ij Merozoite Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º

38] 38 Ú— õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ Œ√À‡ ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº
39] ¬Û”À¬ı« Î¬◊ø~ø‡Ó¬ ‰¬±¬ı˛ ¬ı˛fl¡˜ Species-Œ˚̨¬ı̨ Ó≈¬˘Ú± ”̆̃ fl¡ ø¬ı¬ı¬ı̨Ì Œ√À‡ ¤ ◊̋√√ õ∂Àùü¬ı̨ Î¬◊M√√¬ı̨ fl¡¬ı̨ÀÓ¬ √̋√À¬ıº
40] 3.5.3 Œ√À‡ ¤˝◊√√ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Úº
41] ¬Û”À¬ı« øÚ•ßø˘ø‡Ó¬ √w¬±z¬ Ò±¬ı˛Ì± õ∂‰¬ø˘Ó¬ øÂ√˘º

(a) Sporozoite ˜±Ú≈À¯∏¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¸¬ı˛±¸ø¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’±|˚˛ ŒÚ˚˛º ¬ÛÀ¬ı˛
’±ø¬ı©‘®Ó¬ ˝√√˚˛ Œ˚ Sporozoite ˚fl‘¡ÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ¸¬ı˛±¸ø¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ õ∂À¬ı˙
fl¡À¬ı˛ Ú±º
[˚fl‘¡ÀÓ¬ PlasmodiumŒ˚˛¬ı˛ ’¬ıàÔ±Ú ¸¬ı«õ∂Ô˜ ˘é¬ fl¡À¬ı˛Ú Î¬– ˝√√À¬ı˛fÚ±Ô ¬ı˛±˚˛ ˜≈Àq¡ù´¬ı˛
fl≈¡˜±˚˛≈ÀÚ¬ı˛ Î¬◊Î¬ˇ√√≈!≈¡ fl¡±Í¬ø¬ıÎ¬ˇ±ø˘ÀÓ¬º øfl¡z≈¬ ¤˝◊√√ ’±ø¬ı©®±¬ı˛ ˚Ô±¸˜À˚˛ õ∂fl¡±ø˙Ó¬ Ú± ˝√√›˚˛±˚˛ ¤¬ı—
¬ÛÀ¬ı˛ ’±øÙË¬fl¡±¬ı˛ ¤fl¡ õ∂fl¡±¬ı˛ ¬ı±ÚÀ¬ı˛ ¤˝◊√√ √˙± Œ√‡± Œ·À˘ õ∂Ô˜ ’±ø¬ı©®±À¬ı˛¬ı˛ ¸•ú±Ú Î¬±–
·±Ú«˝√√±˜ › Ó¬“√±¬ı˛ ¸˝√√fl¡•ú«œ¬ı˛ õ∂øÓ¬ Ú…d¬ ˝√√˚˛º]
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(b) õ∂ÔÀ˜ Ò±¬ı˛Ì± øÂ√˘ ˚fl‘¡Ó¬ ŒÔÀfl¡ Î¬◊æ”√Ó¬ Merozoite ¬Û≈Ú¬ı˛±˚˛ ’Ú… ˚fl‘¡Ó¬ Œfl¡±À¯∏ õ∂ø¬ı©Ü
˝√√À˚˛ Exoerythrocytic stage-Œ˚˛¬ı˛ Î¬◊æ√¬ı ‚ÀÈ¬ ¤¬ı— Ó¬±˝◊√√ ˜…±À˘ø¬ı˛˚˛±¬ı˛ Relapse-Œ˚˛¬ı˛
fl¡±¬ı˛Ìº ¬ÛÀ¬ı˛ Ê√±Ú± Œ·ÀÂ√ Œ˚ ˜±Ú≈À¯∏¬ı˛ Œé¬ÀS ¤¬ı˛”¬Û Exo-erythrocytic stage ˝√√˚˛ Ú±º
Hypnozoite õ∂fl‘¡Ó¬ fl¡±¬ı˛Ì Œ˚ Ê√Ú… Relapse ˝√√ ˛̊º (P. vivax-Œ˚˛¬ı˛ Œé¬ÀS]º

(c) ¬Û”À¬ı« Ò±¬ı˛Ì± øÂ√˘ Œ˚ õ∂±flƒ¡ ¶aœ Œ˚ÃÚÀfl¡±¯∏ ŒÔÀfl¡ ¶aœ Œ˚ÃÚÀfl¡±¯∏ Î¬◊æ√À¬ı¬ı˛ ¸˜˚˛ Polar

Body [˚± Î¬◊2‰¬Ó¬¬ı˛ õ∂±Ìœ¬ı˛ Œé¬ÀS Î¬◊æ”√Ó¬ ˝√√˚˛] Œ√‡± ˚±˚˛º ¬ıM«√√˜±ÀÚ Ê√±Ú± ˚±˚˛ Œ˚ ‹¬ı˛”¬Û
Polar body Plasmodium-Œ˚˛ ˝√√˚˛ Ú±º
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ø¬ıÀ˙¯∏ ^©Ü¬ı… – õ≠±¸À˜±øÎ¬˚˛±À˜¬ı˛ ø¬ı¬ı¬ı˛ÀÌ Nucleus-Œ˚˛¬ı˛ ˘±˘ ¬ı˛— › Cytoplasm-Œ˚˛¬ı˛ Úœ˘ ¬ı˛—À˚˛¬ı˛
fl¡Ô± ¬ı˘± ˝√√À˚˛ÀÂ√º ¤¬ı˛”¬Û ¬ı˛—-Plasmodium Œ˚˛¬ı˛ Ê√œø¬ıÓ¬ ’¬ıàÔ±˚˛ Ô±Àfl¡ Ú±º Ó¬±À√¬ı˛ ¸√… ˜‘Ó¬ ’¬ıàÔ±˚˛
Romanowsky ’±ø¬ı©‘®Ó¬ ¬ı˛?fl¡ ¬Û√±Ô« ¡Z±¬ı˛± ¬ı˛— fl¡¬ı˛À˘ ˜±˝◊√√À√flË¡±À¶®±À¬Û¬ı˛ øÚÀ‰¬ ‹¬ı˛”¬Û ˘±˘ › Úœ˘
¬ı˛— õ∂Ó¬…é¬ ˝√√˚˛º
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ø‰¬S Ú— 3.1 (I) : (a) Amoeba proteus-¬Ûø¬ı̨ÌÓ¬ √̇ ±º 1. øÚÎ¬◊øflv¡˚̨±¸ 2. ‡±√… · 3̋√√¬ı̨ 3. ¸Àefl¡±‰¬Ú˙œ˘ · 3̋√√¬ı̨º
(b) Amoeba proteus-ø¸©Ü (Cyst) √˙±¬ı˛ õ∂Ô˜ ’¬ıàÔ±º
(c) Amoeba proteus-’¸—‡… amoebula ¬ı± ø˙˙≈ ’…±ø˜¬ı± ø¸À©Ü¬ı˛ (Cyst) øˆ¬Ó¬¬ı˛ ’¬ıàÔ±Ú fl¡¬ı˛ÀÂ√º

ø‰¬S Ú— 3.1 (II) : ’…±ø˜¬ı±¬ı˛ ‡±√… ¢∂˝√√Ì 1, 2, 3, 4 : é¬Ì¬ÛÀ√¬ı˛ ¸±˝√√±À˚… ’…±ø˜¬ı± ‡±√…¢∂Ì fl¡¬ı˛ÀÂ√º



93

ø‰¬S Ú— 3.1 (III) : A, B, C, D, E, F, G, H, I, J õ∂‡¬ı˛ ’±À˘±Àfl¡ ’…±ø˜¬ı±¬ı˛ ¬õ∂øÓ¬ø√flË¡˚˛± Œ√‡±ÀÚ±
˝√√À˚˛ÀÂ√º Ó¬œ¬ı˛ø‰¬˝ê é¬Ì¬ÛÀ√¬ı˛ ’¢∂·˜Ú › ø√fl¡ ¬Ûø¬ı˛¬ıÓ¬«Ú ¸”ø‰¬Ó¬ fl¡À¬ı˛º L ’±À˘±fl¡ ¸”ø‰¬Ó¬ fl¡À¬ı˛º

ø‰¬S Ú— 3.1 (IV) : Ó¬œ¬ı˛ø‰¬˝ê ’…±ø˜¬ı±¬ı˛ ·øÓ¬¬ÛÔ ¸”ø‰¬Ó¬ fl¡¬ı˛ÀÂ√º
(A) ˚‡Ú ¤fl¡øÈ¬ ¸”Ñ √G¬ ’…±ø˜¬ı±Àfl¡ ¶Û˙« fl¡À¬ı˛ Ó¬‡Ú ·øÓ¬ ¬ÛÀÔ¬ı˛ ¬Ûø¬ı˛¬ıM«√√¬Ú ¸”ø‰¬Ó¬ ˝√√˚˛º
(B) ¶ÛÀ˙«¬ı˛ Ù¬À˘ ·øÓ¬¬ÛÀÔ¬ı˛ ¸•Û”Ì« ¬Ûø¬ı˛¬ıM«√√Ú ‚ÀÈ¬º
(C) ’¢∂¸¬ı˛ ˝√√›˚˛±¬ı˛ ¸˜˚˛ ’…±ø˜¬ı±¬ı˛ Œõ∂±ÀÈ¬±õ≠±Ê√À˜¬ı˛ Œ¸Ë±Ó¬ øfl¡ˆ¬±À¬ı õ∂ˆ¬±ø¬ıÓ¬ ˝√√˚˛ Ó¬± Œ√‡±ÀÚ± ˝√√À26√º
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ø‰¬S Ú— 3.2 (I) : Paramecium candatum

1.  ¬Ûø¬ı˛¬Û”Ì« ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛
2. ˜…±À√flË¡±øÚÎ¬◊øflv¡˚˛±¸
3. ˜±˝◊√√À√flË¡±øÚÎ¬◊øflv¡˚˛±¸
4. Œ¬Ûø˘flƒ¡˘ƒ
5. √√√∏C±˝◊√√Àfl¡±ø¸©Ü
6. ø¸ø˘ ˛̊±
7. ¸Àefl¡±‰¬Ú˙œ˘ ·˝3√√¬ı˛ [õ∂Ô˜ ’¬ıàÔ±]
8. ˜≈‡·˝3√√¬ı˛ (oral groove)

9. ˜≈‡ (cytostome ¬ı± cell mouth)

10. ‡±√… ·˝3√√¬ı˛
11. ‡±√…Ú±˘œ (cytopharynx)

12. Penniculus

13. ‡±√… ·˝3√√¬ı˛
14. Crystalline inclusion

15. ‡±√… ·˝3√√¬ı˛

ø‰¬S Ú— 3.1 (I), 3.1 (II), 3.1 (III), 3.1 (IV), ¤¬ı— 3.2 (I), R. Knowles ’Ú≈¸¬ı˛ÀÌº
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ø‰¬S Ú— 3.2 (II) :  ¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡±ÀÎ¬È¬±˜ (Paramecium camdatum)-¤¬ı˛ ø˜˘Ú (Conjugation) 1. ≈√øÈ¬
¬Û…±¬ı˛±À˜ø¸˚˛±˜ fl¡ÚÊ≈√À·¸Ú õ∂ø√flË¡˚˛±˚˛ ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝√√˘º M = Macronucleus; m = Micronucleus. 2.

Macronucleus é¬˚˛õ∂±5 ˝√√ÀÓ¬ Ô±fl¡˘º Micronucleus ø¡ZÒ±ø¬ıˆ¬q¡ ˝√√˘º 3. Macronucleus ¤˝◊√√ ¬Û˚«…±À˚˛ › ¬Û¬ı˛¬ıM√√π
¬Û˚«…±˚˛√flË¡À˜ é¬ø˚˛c≈ ˝√√ÀÓ¬ Ô±fl¡˘º Micronucleus ≈√øÈ¬ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ micronucleus Î¬◊»¬Ûiß fl¡¬ı˛˘º 4.

Î¬◊ˆ¬À˚˛¬ı˛ øÓ¬ÚøÈ¬ fl¡À¬ı˛ micronucleus ø¬ı˘≈5 ˝√√˘º 5. Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡˜±S micronucleus ’¸˜ˆ¬±À¬ı ø¬ıˆ¬q¡ ˝√√À˚˛ ¤fl¡øÈ¬
¬ıÎ¬ˇ › ¤fl¡øÈ¬ ŒÂ√±È¬ micronucleus ·Í¬Ú fl¡¬ı˛˘º 6. ’À¬Ûé¬±fl‘¡Ó¬ é≈¬^ micronueleus-øÈ¬¬ı˛ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸±ÀÔ ø¬ıøÚ˜˚˛
˝√√˘º ’Ô«±» é≈¬^ ’—˙øÈ¬ ¸‰¬˘ˆ¬±À¬ı ’¬ÛÀ¬ı˛¬ı˛ Œ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛˘º 7. micronucleus-Œ˚˛¬ı˛ ¬ıÎ¬ˇ ’—˙øÈ¬ ’¬Û¬ı˛¸e·œ ŒÔÀfl¡
’±·Ó¬ é≈¬^±fl¡±¬ı˛ micronucleus-Œ˚˛ ¸ø˝√√Ó¬ ˚≈q¡ ˝√√˘º 8. ¸e·œ¡Z˚˛ ¬Û¬ı˛¶Û¬ı˛ ŒÔÀfl¡ ø¬ıø26√iß ˝√√˘º 9. Î¬◊ˆ¬À˚˛¬ı˛ Ú¬ı·øÍ¬Ó¬
øÚÎ¬◊øflv¡˚˛±¸ ø¬ıˆ¬q¡ ˝√√˘º 10. øÚÎ¬◊øflv¡˚˛±¸ ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬q¡ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ fl¡À¬ı˛ micronucleus ·øÍ¬Ó¬ ˝√√˘º 11. ¬Û≈Ú¬ı˛±˚˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛
Ù¬À˘ Î¬◊ˆ¬À˚˛¬ı˛ 8øÈ¬ fl¡À¬ı˛ micronucleus ˝√√˘º 12. Î¬◊ˆ¬À˚˛¬ı˛ ‰¬±¬ı˛øÈ¬ fl¡À¬ı˛ micronuclus macronucleus-Œ˚˛ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬
˝√√˘º øÓ¬ÚøÈ¬¬ı˛ ’ød¬Q ø¬ı˘≈5 ˝√√˘º Ù¬À˘ Î¬◊ˆ¬À˚˛¬ı˛ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus ŒÔÀfl¡ Œ·˘º 13. Î¬◊ˆ¬˚˛ õ∂±Ìœ ø¡Zˆ¬±øÊ√Ó¬
˝√√À˘ ‰¬±¬ı˛øÈ¬ õ∂±Ìœ¬ı˛ Î¬◊æ√¬ı ˝√√˘º Ú”Ó¬Ú ‰¬±¬ı˛øÈ¬ õ∂±Ìœ õ∂ÀÓ¬…Àfl¡ ≈√øÈ¬ fl¡À¬ı˛ macronucleus Œ¬Û˘ ¤¬ı— micronucleus-

Œ˚˛¬ı˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus Œ¬Û˘º 14. ‰¬±¬ı˛Ê√ÀÚ¬ı˛ õ∂ÀÓ¬…Àfl¡ ø¡Zˆ¬±øÊ√Ó¬ ˝√√À˘ 8øÈ¬ õ∂±Ìœ¬ı˛
Î¬◊æ√¬ı ˝√√˘º micronucleus-Œ˚˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬ fl¡À¬ı˛ micronucleus Œ¬Û˘º 8øÈ¬ õ∂ÀÓ¬…Àfl¡ ¤fl¡øÈ¬
fl¡À¬ı˛ macronucleus Œ¬Û˘º
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ø‰¬S Ú— 3.2 (III) : Autogamy in Paramecium aurelia : ¤˝◊√√ ¬Û…±¬ı˛±À˜ø¸˚˛±À˜ ¤fl¡øÈ¬ macronucleus ¤¬ı—
≈√øÈ¬ micronuclei Ô±Àfl¡º I. M = ˜…±À√flË¡±øÚÎ¬◊øflv¡˚˛±¸ m = ˜±˝◊√√À√flË¡±øÚÎ¬◊øflv¡˚˛±˝◊√√ 2.  Micronueleus-Œ˚˛¬ı˛ ø¡Zˆ¬±Ê√Ú ¸”ø‰¬Ó¬
˝√√˘º 3. Micronucleus ø¡Zˆ¬±øÊ√Ó¬ ˝√√À˚˛ ‰¬±¬ı˛øÈ¬ Micronuclei Î¬◊æ√¬ı ˝√√˘º 4. ¬Û≈Ú¬ı˛±˚˛ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ 8øÈ¬ micronuclei

˝√√˘º Macronucleus-Œ˚˛¬ı˛ é¬˚˛õ∂±ø5¬ı˛ ¸”‰¬Ú± ˝√√˘º 5. Œ√À˝√√¬ı˛ ¤fl¡ø√Àfl¡ ¤fl¡øÈ¬ ’—˙ Î¬◊“√‰≈¬ ˝√√À˚˛ Î¬◊Í¬˘ › ‹ ’—À˙ ¤fl¡øÈ¬
Micronucleus õ∂À¬ı˙ fl¡¬ı˛˘º 6. Î¬◊“≈√‰≈¬ ’—À˙ õ∂ø¬ı©Ü Micronucleus ø¬ıˆ¬q¡ ˝√√˘º 7. Î¬◊“√‰≈¬ ’—À˙ ’¬ıøàÔÓ¬ øÚÎ¬◊øflv¡˚˛±¸¡Z˚˛
¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝√√˘º ‹ ¸—˚≈q¡ øÚÎ¬◊øflv¡˚˛±¸ ø¡Zˆ¬±øÊ√Ó¬ ˝√√˘º ’Ú…±Ú… øÚÎ¬◊øflv¡˚˛±¸À√¬ı˛ ’¬ı˘≈ø5 ‚È¬ÀÓ¬ Ô±øfl¡˘º 8. ¸—˚≈q¡
øÚÎ¬◊øflv¡˚˛±¸ ø¡Zˆ¬±Ê√ÀÚ¬ı˛ ¬Û¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ø¡Zˆ¬±øÊ√Ó¬ ˝√√˘º Ù¬À˘ ‰¬±¬ı˛øÈ¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±À¸¬ı˛ Î¬◊æ√¬ı ˝√√˘º 9. ‰¬±¬ı˛øÈ¬ Ú”Ó¬Ú øÚÎ¬◊øflv¡˚˛±À¸¬ı˛
≈√øÈ¬ Macronucleus ¤¬ı— ’¬Û¬ı˛ ≈√øÈ¬ Micronucleus Ô±fl¡˘º 10. ø¡Zˆ¬±Ê√ÀÚ¬ı˛ Ù¬À˘ Î¬◊æ”Ó¬ Ú”Ó¬Ú õ∂Ê√Àij¬ı˛ ≈√øÈ¬ õ∂±Ìœ¬ı˛
(A ¤¬ı— B) ¤fl¡øÈ¬ fl¡À¬ı˛ Macronucleus ¤¬ı— ≈√øÈ¬ fl¡À¬ı˛ Micronucleus Ô±fl¡˘º

ø‰¬S Ú— 3.2 (II) ¤¬ı— 3.2 (III) Storer ¤¬ı— ¸˝√√À˚±·œ·Ì ’Ú≈¸¬ı˛ÀÌº
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ø‰¬S Ú— 3.3 (I) : Plasmodium vivax-Œ˚˛¬ı˛ Ê√œ¬ıÚ ‰¬√flË¡º
(A) Capillary-¬ı˛ øˆ¬Ó¬¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ ˜ÀÒ… ’±—øÈ¬ √˙±, ¬Ûø¬ı˛ÌÓ¬ √˙±, ø¬ıˆ¬±Ê√Ú √˙± › õ∂±flƒ¡À˚ÃÚÀfl¡±¯∏ [¶aœ

› ¬Û≈—] ¬ı˛À˚˛ÀÂ√º
(B) ˜˙±¬ı˛ √—˙ÀÚ¬ı˛ Ù¬À˘ Ó¬±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ ¶aœ › ¬Û≈— ¬õ∂±fl¡Œ˚ÃÚÀfl¡±¯∏ ŒÓ¬Àfl¡ ¶aœ › ¬Û≈— Œ˚ÃÚ Œfl¡±À¯∏¬ı˛ Î¬◊æ√¬ıº
(C) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ fl¡À˚˛fl¡øÈ¬ Ookinete ¬Û±fl¡àÔ˘œ¬ı˛ Œ√˚˛±À˘¬ı˛ ø√Àfl¡ ’¢∂¸¬ı˛ ˝√√À26√º
(D) ˜˙±¬ı˛ ¬Û±fl¡àÔ˘œÀÓ¬ ø¬ıøˆ¬iß √˙±¬ı˛ Oocyst (E) ˜˙±¬ı˛ ˘±˘±¢∂ø&ÔÀÓ¬ Sporozoiteº
(F) Sporozoite-Œ˚˛¬ı˛ ¬ı±˝√√fl¡ ˜˙± ¬Û≈Ú¬ı˛±˚˛ Capillary ŒÔÀfl¡ ¬ı˛q¡¬Û±ÀÚ¬ı˛ ¸˜˚˛ Sporozoite ·Ì ¬ı˛q¡À¸Ë±ÀÓ¬ õ∂À¬ı˙

fl¡¬ı̨ÀÂ√º
(G) Capillary ŒÓ¬ Sporozoite õ∂À¬ı˙ fl¡À¬ı˛ÀÂ√º
(H) ˚fl‘¡ÀÓ¬¬ı˛ Œfl¡±¯∏ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛ Sporozoite-Œ·±˘±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ÀÂ√º
(I) ˚fl‘¡ÀÓ¬¬ı˛ Œfl¡±À¯∏¬ı˛ øˆ¬Ó¬¬ı˛ Sporozoite-Œ˚˛¬ı˛ ¬Ûø¬ı˛ÌøÓ¬ Schizont √˙±º

ø‰¬S Ú— 3.3 (I) Dr. N. Pal-Œ˚˛ Œ¸ÃÊ√ÀÚ…º
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√ø‰¬S Ú— 3.3 (II); Plasmodium vivax

1. ’±—øÈ¬ √˙±º
2. ’±—øÈ¬ √˙± ŒÔÀfl¡ √√√∏CÀÙ¬±Ê√À˚˛È¬ ·øÍ¬Ó¬ ˝√√À26√º
3. √√√∏CÀÙ¬±Ê√À˚˛È¬
4. √√√∏CÀÙ¬±Ê√À˚˛È¬
5. Lymphocyte Ú±˜fl¡ Œù´Ó¬¬ı˛q¡ fl¡øÌfl¡±º
6. Schizont [ø¬ıˆ¬q¡ ˝√√›˚˛±¬ı˛ ¬Û”À¬ı«]
7. Schizont

8. Schizont-ŒÔÀfl¡ merozoite ∆Ó¬¬ı˛œ ˝√√À˚˛ÀÂ√º
9. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [ƒ¶aœ]
10. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
11. ¬ı˛Àq¡¬ı˛ Œõ≠È¬À˘È¬ fl¡øÌfl¡±º
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ø‰¬S Ú— 3.3 (III) : Plasmodium ovale

1. ’±—øÈ¬ √˙±º
2. Eosinophil Ú±˜fl¡ Œù´Ó¬ fl¡øÌfl¡±
3. Trophozoite

4. Trophozoite

5. Trophozoite

6. Schizont, nucleus ˆ¬±e·ÀÓ¬ ’±¬ı˛y¬ fl¡À¬ı˛ÀÂ√
7. Merozoite ·Í¬Ú ˝√√À˚˛ÀÂ√º
8. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
9. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
10. Trophozoite

11. Platelet ¬ı˛q¡ fl¡øÌfl¡±
12. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±º
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ø‰¬S Ú— 3.3 (IV) : Plasmodium falciparum

1. ’±—øÈ¬ √˙±º
2. ’±—øÈ¬ √˙±, Œ√flË¡±˜±øÈ¬Ú ≈√˝◊√√øÈ¬
3. øÓ¬ÚøÈ¬ ’±—øÈ¬ √˙± ¤fl¡˝◊√√ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±˚˛ ’¬ıøàÔÓ¬º
4. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±
5. Trophozoite

6. Merozoite ·øÍ¬Ó¬ ˝√√À˚˛ÀÂ√
7. õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
8. õ∂±flƒ¡-Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
9. ’±—øÈ¬ √˙± √√√∏CÀÙ¬±Ê√À˚˛ÀÈ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√À26√º
10. Platelet ¬ı˛q¡ fl¡øÌfl¡±
11. ’±—øÈ¬ √˙± Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ Î¬◊¬Û¬ı˛ Ú…d¬ ’±ÀÂ√º ¤øÈ¬ accole √˙±º
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ø‰¬S Ú— 3.3 (V) : Plasmodium malariae

1. ’±—øÈ¬ √˙±º
2. Neutrophil Ú±˜fl¡ Œù´Ó¬fl¡øÌfl¡±
3. Trophozoite

4. Trophzoite

5. Trophozoite (band ’±fl¡±À¬ı˛¬ı˛]
6. Trophozoite (band ’±fl¡±À¬ı˛¬ı˛]
7. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
8. Schizont

9. Mcrozoite ·øÍ¬Ó¬ ˝√√À˚˛ÀÂ√º
10. õ∂±flƒ¡ Œ˚ÃÚ Œfl¡±¯∏ [¶aœ]
11. õ∂±fl¡ Œ˚ÃÚ Œfl¡±¯∏ [¬Û≈—]
12. Reticulocyte ¬ı˛q¡ fl¡øÌfl¡±
13. Platelet ¬ı˛q¡ fl¡øÌfl¡±

ø‰¬S Ú— 3.3 (II). 3.3 (IV) › 3.3 (V). Loban › Polozok ’Ú≈¸¬ı˛ÀÌº


