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≤ÃyÜ˛‰Ü˛Ìö

Ù•yl ˆò¢lyÎ˚Ü˛ §%Ë˛y£Ïã˛w Ó§%Ó˚ lyÙy!B˛ï˛ ~•z Ù%_´ !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ í z̨ß√%_´ !¢«˛yD Ï̂l xy˛õly Ï̂Ü˛ fl∫yàï˛– §¡±!ï˛  ~•z

≤Ã!ï˛¤˛yl ˆò Ï̂¢Ó˚ §Ó≈≤ÃÌÙ Ó˚yçƒ §Ó˚Ü˛y!Ó˚ Ù%_´ !ÓŸª!Óòƒy°Î˚ !• Ï̂§ Ï̂Ó lƒyÜ˛ (NAAC) Ù)°ƒyÎ˚̂ Ïl Ú~Û ˆ@˝Ãí˛ ≤ÃyÆ • Ï̂Î˚̂ ÏSÈ–

!ÓŸª!Óòƒy°Î˚ ÙO%!Ó˚ Ü˛!Ù¢l ≤ÃÜ˛y!¢ï˛ !l Ï̂ò≈¢lyÙyÎ˚ fl¨yï˛Ü˛ !¢«˛ye´Ù Ï̂Ü˛ ˛õÑyã˛!ê˛ ˛õ,ÌÜ˛ ≤ÃÜ˛Ó˚̂ Ïî !ÓlƒhflÏ Ü˛Ó˚yÓ˚ Ü˛Ìy Ó°y

• Ï̂Î˚̂ ÏSÈ– ~=!° •°ÈüüüÈÚˆÜ˛yÓ˚ ˆÜ˛y§≈Ûñ Ú!í˛!§!≤’l ˆflõ!§!Ê˛Ü˛ •ẑ Ï°Ü˛!ê˛Ë˛Ûñ Úˆç Ï̂l!Ó˚Ü˛ •ẑ Ï°Ü˛!ê˛Ë˛Û ~ÓÇ Ú!flÒ°Û ˘ Ú~!Ó!°!ê˛

~l•ƒy™ Ï̂Ùrê˛ ˆÜ˛y§≈Û– ˆe´!í˛ê˛ ˛õk˛!ï˛Ó˚ G˛õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ !ÓlƒhflÏ ~•z ˛õyë˛e´Ù !¢«˛yÌ≈#Ó˚ Ü˛y Ï̂SÈ !lÓ≈yã˛ldÜ˛ ˛õyë˛e´ Ï̂Ù ˛õyë˛

@˝Ã• Ï̂îÓ˚ §%!Ó Ï̂ô ~ Ï̂l ˆò Ï̂Ó– ~Ó˚•z § Ï̂D Î%_´ • Ï̂Î˚̂ ÏSÈ £Ïyß√y!£ÏÜ˛ Ù)°ƒyÎ˚l ÓƒÓfliy ~ÓÇ ˆe´!í˛ê˛ ê ∆̨y™Ê˛y Ï̂Ó˚Ó˚ §%̂ ÏÎyà– !¢«˛yÌ≈#

ˆÜ˛!wÜ˛ ~•z ÓƒÓfliy Ù)°ï˛ ˆ@˝Ãí˛ÈüÈ!Ë˛!_Ü˛ Îy x!Ó!FSÈß¨ xyË˛ƒhs˝Ó˚#î Ù)°ƒyÎ˚̂ ÏlÓ˚ Ùôƒ !ò Ï̂Î˚ §y!Ó≈Ü˛ Ù)°ƒyÎ˚̂ ÏlÓ˚ !ò Ï̂Ü˛ ~ Ï̂ày Ï̂Ó

~ÓÇ !¢«˛yÌ≈# Ï̂Ü˛ !Ó£ÏÎ˚ !lÓ≈yã˛ Ï̂lÓ˚ ˆ«˛ Ï̂e Î Ï̂Ìy˛õÎ%_´ §%!Óôy ˆò Ï̂Ó– !¢«˛ye´ Ï̂ÙÓ˚ ≤Ã§y!Ó˚ï˛ ˛õ!Ó˚§ Ï̂Ó˚ !Ó!Óô !Ó£ÏÎ˚ ã˛Î˚̂ ÏlÓ˚

§«˛Ùï˛y !¢«˛yÌ≈# Ï̂Ü˛ ˆò Ï̂¢Ó˚ xlƒylƒ í z̨Fã˛!¢«˛y ≤Ã!ï˛¤˛y Ï̂lÓ˚ xyhs˝/ÓƒÓfliyÎ˚ x!ç≈ï˛ ˆe´!í˛ê˛ fliylyhs˝ Ï̂Ó˚ §y•yÎƒ Ü˛Ó˚̂ ÏÓ–

!¢«˛yÌ≈#Ó˚ x!Ë˛ Ï̂Îyçl G ˛õ!Ó˚@˝Ã•î «˛Ùï˛y xl%ÎyÎ˚# ˛õyë˛e´ Ï̂ÙÓ˚ !Ólƒy§•z ~•z lï%̨ l !¢«˛ye´ Ï̂ÙÓ˚ °«˛ƒ–

(UGC Open and Distance Learning  Programmes and Online Programmes) Regulations, 2020

xl%ÎyÎ˚# §Ü˛° í˛zFã˛!¢«˛y ≤Ã!ï˛¤˛yˆÏlÓ˚ fl¨yï˛Ü˛ ˛õyë˛e´ˆÏÙ ~•z !§É!ÓÉ!§É~§É ˛õyë˛e´Ù ˛õk˛!ï˛ Ü˛yÎ≈Ü˛Ó˚# Ü˛Ó˚y

Óyôƒï˛yÙ)°Ü˛ÈüüüÈí z̨Fã˛!¢«˛yÓ˚ ˛õ!Ó˚§ Ï̂Ó˚ ~•z ˛õk˛!ï˛ ~Ü˛ ˜ÓÜ˛!“Ü˛ ˛õ!Ó˚Óï≈̨ Ï̂lÓ˚ §)ã˛ly Ü˛ Ï̂Ó˚̂ ÏSÈ– xyàyÙ# 2021ÈüÈ22 !¢«˛yÓ£Ï≈

ˆÌ Ï̂Ü˛ fl¨yï˛Ü˛ hflÏ̂ ÏÓ˚ ~•z !lÓ≈yã˛l!Ë˛!_Ü˛ ˛õyë˛e´Ù Ü˛yÎ≈Ü˛Ó˚# Ü˛Ó˚y • Ï̂Óñ ~•z Ù Ï̂Ù≈ ˆlï˛y!ç §%Ë˛y£Ï Ù%_´ !ÓŸª!Óòƒy°Î˚ !§k˛yhs˝

@˝Ã•î Ü˛ Ï̂Ó˚̂ ÏSÈ– Óï≈̨ Ùyl ˛õyë˛e´Ù=!° í z̨Fã˛!¢«˛y ˆ«˛ Ï̂eÓ˚ !lî≈yÎ˚Ü˛ Ü,̨ ï˛ƒ Ï̂Ü˛Ó˚ ÎÌy!Ó!•ï˛ ≤ÃhflÏyÓly G !l Ï̂ò≈¢yÓ°# xl%§y Ï̂Ó˚

Ó˚!ã˛ï˛ G !ÓlƒhflÏ • Ï̂Î˚̂ ÏSÈ– !Ó Ï̂¢£Ï =Ó˚&cy Ï̂Ó˚y˛õ Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ ̂ §•z§Ó !òÜ˛=!°Ó˚ ≤Ã!ï˛ Îy •zí z̨É!çÉ!§ Ü˛ï≈,̨ Ü˛ !ã˛!•´ï˛ G !l Ï̂ò≈!¢ï˛–

Ù%_´ !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ ˆ«˛ Ï̂e fl∫ÈüÈ!¢«˛y ˛õyë˛ÈüÈí z̨̨ õÜ˛Ó˚î !¢«˛yÌ≈# §•yÎ˚Ü˛ ˛õ!Ó˚̂ Ï£ÏÓyÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ xÇ¢– !§É!ÓÉ!§É~§

˛õyë˛e´ Ï̂ÙÓ˚ ~•z ̨ õyë˛ÈüÈí z̨̨ õÜ˛Ó˚î Ù)°ï˛ ÓyÇ°y G •zÇ Ï̂Ó˚!ç Ï̂ï˛ !°!áï˛ • Ï̂Î˚̂ ÏSÈ– !¢«˛yÌ≈# Ï̂òÓ˚ §%!Ó Ï̂ôÓ˚ Ü˛Ìy ÙyÌyÎ˚ ̂ Ó˚̂ Ïá xyÙÓ˚y

•zÇ Ï̂Ó˚!ç ̨õyë˛ÈüÈí z̨̨ õÜ˛Ó˚̂ ÏîÓ˚ ÓyÇ°y xl%Óy Ï̂òÓ˚ Ü˛y Ï̂çG ~!à Ï̂Î˚!SÈ– !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ xyË˛ƒhs˝Ó˚#î !¢«˛Ü˛Ó˚y•z Ù)°ï˛ ̨õyë˛ÈüÈí z̨̨ õÜ˛Ó˚î

≤Ã›!ï˛Ó˚ ˆ«˛ Ï̂e x@˝Ãî# Ë)̨ !ÙÜ˛y !l Ï̂Î˚̂ ÏSÈlÈüüüÈÎ!òG ˛õ)̂ ÏÓ≈Ó˚ Ùï˛•z xlƒylƒ !ÓòƒyÎ˚ï˛!lÜ˛ ≤Ã!ï˛¤˛y Ï̂lÓ˚ § Ï̂D §ÇÎ%_´ x!Ë˛K˛

!Ó Ï̂¢£ÏK˛ !¢«˛Ü˛ Ï̂òÓ˚ §y•yÎƒ xyÙÓ˚y xÜ%̨ Z˛!ã˛ Ï̂_ @˝Ã•î Ü˛ Ï̂Ó˚!SÈ– ïÑ̨ y Ï̂òÓ˚ ~•z §y•yÎƒ ˛õyë˛ÈüÈí z̨̨ õÜ˛Ó˚̂ ÏîÓ˚ Ùy Ï̂lyß¨Î˚̂ Ïl §•yÎ˚Ü˛

• Ï̂Ó Ó Ï̂°•z xyÙyÓ˚ !ÓŸªy§– !lË≈̨ Ó˚̂ ÏÎyàƒ G Ù)°ƒÓyl !ÓòƒyÎ˚ï˛!lÜ˛ §y•y Ï̂ÎƒÓ˚ çlƒ xy!Ù ïÑ̨ y Ï̂òÓ˚ xyhs˝!Ó˚Ü˛ x!Ë˛l®l çyly•z

~•z ˛õyë˛ÈüÈí z̨̨ õÜ˛Ó˚î Ù%_´ !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ !¢«˛î ˛õk˛!ï˛ÈüÈ≤ÃÜ˛Ó˚̂ Ïî !l/§ Ï̂® Ï̂• =Ó˚&c˛õ)î≈ Ë)̨ !ÙÜ˛y ˆl Ï̂Ó– í z̨ß√%_´ !¢«˛yD Ï̂lÓ˚

˛õë˛l ≤Ã!e´Î˚yÎ˚ §ÇÎ%_´ §Ü˛° !¢«˛ Ï̂Ü˛Ó˚ §òÌ≈Ü˛ G àë˛lÙ)°Ü˛ Ùï˛yÙï˛ xyÙy Ï̂òÓ˚ xyÓ˚G §Ù,k˛ Ü˛Ó˚̂ ÏÓ– Ù%_´!¢«˛ye´ Ï̂Ù

í z̨ÍÜ˛ Ï̂£Ï≈Ó˚ ≤Ã Ï̂Ÿ¿ xyÙÓ˚y ≤Ã!ï˛◊&!ï˛Ók˛–

˛õyë˛ÈüÈí z̨̨ õÜ˛Ó˚î ≤Ã›!ï˛Ó˚ § Ï̂D §Ç!Ÿ’‹T §Ü˛° Ï̂Ü˛ xy!Ù xyhs˝!Ó˚Ü˛ x!Ë˛l®l çyly•z ~ÓÇ ~•z í ẑ̨ Ïòƒy Ï̂àÓ˚ §Ó≈yD#î §yÊ˛°ƒ

Ü˛yÙly Ü˛!Ó˚–

xôƒy˛õÜ˛ Sí˛.V ÷û˛ ¢AÜ˛Ó˚ §Ó˚Ü˛yÓ˚

í z̨̨ õyã˛yÎ≈
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væçìèä ¼ãÛì» âãk èûxHèûóÖìÜúvæçìèä ¼ãÛì» âãk èûxHèûóÖìÜúvæçìèä ¼ãÛì» âãk èûxHèûóÖìÜúvæçìèä ¼ãÛì» âãk èûxHèûóÖìÜúvæçìèä ¼ãÛì» âãk èûxHèûóÖìÜú

~Ü˛Ü È 1 ≠ Ó yˆÏÎ˚yÊ˛y•zê˛ ≠ §)ã˛lyñ ˜Ó!¢‹Tƒñ ç#Ólã˛e´ G ˆ◊!î!ÓË˛yà 9-26

~Ü˛Ü È 2 ≠ Riccia, Marchantia, Porella, Anthoceros, 27-102

~ÓÇ FunariaÈüÈÓ˚ ç#Ólã˛e´ G §yôyÓ˚î ˜Ó!¢‹Tƒ

~Ü˛Ü  3 ≠ Ó y Ï̂Î˚yÊ˛y•ẑ Ïê˛Ó˚ Óy›§Çfliylàï˛ ~ÓÇ xÌ≈̃ Ïl!ï˛Ü˛ =Ó˚&cñ 103-109

!Ó Ï̂¢£Ï ≤Ãyôylƒ Sphagnum

~Ü˛Ü È 4 ≠ ˆê˛!Ó˚̂ Ïí˛yÊ˛y•zê˛ Óy Ê˛yî≈ çyï˛#Î˚ í z̨!q Ï̂òÓ˚  §yôyÓ˚î 110-129

ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ G ˆ◊!î!Ólƒy§

~Ü˛Ü È 5 ≠ Psilotum, Lycopodium, Selaginella, Equisetum 130-179

 G PterisÈüÈ~Ó˚ ç#Ólã˛e´ G §yôyÓ˚î ˜Ó!¢‹Tƒ

~Ü˛Ü˛  6 ≠ §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ / Cooksonia, Rhynia ~ÓÇ 180-195

Lepidodendron

~Ü˛Ü˛ È 7 ≠ x§Ù Ï̂Ó˚î%≤Ã§)ï˛y G Ó#çÓy!•ï˛yñ ˆê˛!Ó˚̂ Ïí˛yÊ˛y•zê˛ ~Ó˚ í z̨Í˛õ!_ G 196-213

!ÓÓï≈̨ lñ !ê˛ Ï̂°yÙ Ùï˛Óyò G ï˛yÓ˚ ï˛yÍ˛õÎ≈ƒñ ˆê˛!Ó˚̂ Ïí˛yÊ˛y•zê˛ÈüÈ~Ó˚
xÌ≈̃ Ïl!ï˛Ü˛ =Ó˚&c

BT-CC­04

xy!Ü≈̨ Ï̂ày!l Ï̂Î˚!ê˛ (Archegoniatæ)
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~Ü˛Ü˛È  8 ≠ !çÙ Ï̂lyflõy Ï̂Ù≈Ó˚ ˜Ó!¢‹Tƒ G ˆ◊!î!Ólƒy§ 214-219

~Ü˛Ü˛È  9 ≠ Cycas, Pinus ~ÓÇ GnetumÈüÈ~Ó˚ ç#Ólã˛e´ G 220-260

§yôyÓ˚î ˜Ó!¢‹Tƒ

~Ü˛Ü˛È  10 ≠ Lyginopteris, Williamsonia, Cordaites-~Ó˚ 261-273

§yôyÓ˚î ˜Ó!¢‹Tƒ

~Ü˛Ü˛È È 11 ≠ ç#ÓyŸ¬ §¡õ Ï̂Ü≈̨  §Ç!«˛Æ ôyÓ˚îy 274-288
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Archegoniatae åxy!Ü≈˛ˆÏày!lˆÏÎ˚!ê˛ä

xy!Ü≈˛ˆÏày!lˆÏÎ˚ê˛ ≤Ãôylï˛ fli°ç x˛õ%‹õÜ˛ í˛z!qò– ~•z !ÓË˛yˆÏàÓ˚ xhs˝Ë%≈˛_´ !ï˛l!ê˛ ≤Ãôyl í˛z!qò

ˆày¤˛# •° Ó yˆÏÎ˚yÊ˛y•zê˛ Óy Ù§ çyï˛#Î˚ í˛z!qòñ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ Óy Ê˛yî≈ çyï˛#Î˚ í˛z!qò ~ÓÇ

!çÙ‰ˆÏlyflõyÙ≈ Óy Óƒ_´Ó#ç# í˛z!qò– ~•z !ï˛l ôÓ˚ˆÏîÓ˚ í˛z!qòˆÏòÓ˚ ~Ü˛ˆÏe Archegoniatæ

!ÓË˛yˆÏà Ó˚yáy •ˆÏÎ˚ˆÏSÈ ~ÓÇ ~ˆÏòÓ˚ §Ü˛ˆÏ°Ó˚ ÙˆÏôƒ flf#ôyl# Óï≈˛Ùyl– ~•z Ü˛yÓ˚ˆÏî Ó yˆÏÎ˚yÊ˛y•zê˛ñ

ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ ~ÓÇ !çÙˆÏlyflõyÙ≈ ~Ü˛ˆÏe ~ál Archegoniatæ ÓˆÏ° ˛õ!Ó˚!ã˛ï˛–

xy˛õlyÓ˚y !Ó!Ë˛ß¨ ~Ü˛Ü˛ÈüÈ~ ~•z !ï˛l!ê˛ í˛z!qò ˆày¤˛#Ó˚ §¡∫ˆÏ¶˛ çylˆÏï˛ ˛õyÓ˚ˆÏÓl–
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~Ü˛Ü˛ 1 o Ó yˆÏÎ˚yÊ˛y•zê˛ ≠ §)ã˛lyñ ˜Ó!¢‹Tƒñ ç#Ólã˛e´ G ˆ◊!î!ÓË˛yà

àë˛l

1.0 í ẑ̨ Ïj¢ƒ

1.1 ≤ÃhflÏyÓly

1.2 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˜Ó!¢‹Tƒ

1.3 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛e´

1.4 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ xlƒylƒ !ÓË˛yˆÏàÓ˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

1.4.1 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˜¢ÓyˆÏ°Ó˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

1.4.2 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

1.5 Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!ÓË˛yà

1.5.1 ˆ◊!î ˆ•˛õy!ê˛ˆÏÜ˛yÊ˛y•zê˛yÓ˚ §yôyÓ˚î ˜Ó!¢‹Tƒ

1.5.2 ˆ◊!î xƒyˆÏsiyˆÏ§ˆÏÓ˚yˆÏê˛yÊ˛y•zê˛yÓ˚ §yôyÓ˚î ˜Ó!¢‹Tƒ

1.5.3 ˆ◊!î Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ §yôyÓ˚î ˜Ó!¢‹Tƒ

1.6 §yÓ˚yÇ¢

1.7 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1.8 í˛z_Ó˚Ùy°y

1.0 í ẑ̨ Ïj¢ƒ

~•z ~Ü˛Ü˛!ê˛ xôƒyÎ̊l Ü˛ Ï̂Ó̊ xyÙÓ̊y Ó y Ï̂Î̊yÊ˛y•zê˛ çyï˛#Î̊ í z̨!q Ï̂òÓ̊ !l¡̈!°!áï˛ !Ó£ÏÎ̊=!° §¡õ Ï̂Ü≈̨  çyl Ï̂ï˛ ˛õyÓ̊ Ï̂Óy /

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ G ï˛yˆÏòÓ˚ ç#Ólã˛e´

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˜¢Óy° çyï˛#Î˚ í˛z!qˆÏòÓ˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛y çyï˛#Î˚ í˛z!qˆÏòÓ˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!ÓlƒyˆÏ§ÏÓ˚ Ó˚*˛õˆÏÓ˚áy

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xhs˝à≈ï˛ !Ó!Ë˛ß¨ ˆ◊!î=!°Ó˚ Ù%áƒ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§Ù)• ~ÓÇ ~ˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚
˛õyÌ≈Ü˛ƒ
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1.1 ≤ÃhflÏyÓly

˛õÌ ã˛°ˆÏï˛ ã˛°ˆÏï˛ xyÙÓ˚y lyly ôÓ˚ˆÏlÓ˚ àyˆÏSÈÓ˚ §¡ø%á#l •ˆÏÎ˚ Ìy!Ü˛– ~ˆÏòÓ˚ ÙˆÏôƒ ˆÓ¢#Ó˚Ë˛yà•z Óí˛¸ xyÜ˛yˆÏÓ˚Ó˚ àySÈ
~ÓÇ §ˆÏD !Ü˛S%È !ÓÓ˚&Í G =Õ√ çyï˛#Î˚ àySÈG lçˆÏÓ˚ ˛õˆÏí˛¸– !Ü˛v Ü˛álG lçÓ˚ Ü˛ˆÏÓ˚ ˆòˆÏáˆÏSÈl !Ü˛ Ó£Ï≈yÜ˛yˆÏ° ˆòGÎ˚y°
G àyˆÏSÈÓ˚ àyˆÏÎ˚ !Ü˛ÇÓy Ùy!ê˛ˆÏï˛ Óy §Ñƒyï˛§ÑƒyˆÏï˛ xMÈ˛ˆÏ° §Ó%çñ Ù§,î xÌÓy ày!°ã˛yÓ˚ ÙˆÏï˛y xyhflÏÓ˚î Ó˚ˆÏÎ˚ˆÏSÈ⁄ ~•z §Ó%ç
ày!°ã˛y Óy xyhflÏÓ˚î ˜ï˛Ó˚# •Î˚ ¢ƒyG°y xÌÓy ~Ü˛çyï˛#Î˚ í˛z!qò myÓ˚y ÎyˆÏòÓ˚ xyÙÓ˚y Ó yˆÏÎ˚yÊ˛y•zê˛ Ó!°–

~SÈyí˛¸y ˛õyÌˆÏÓ˚Ó˚ àyˆÏÎ˚ñ ly°yÈüÈlò≈ÙyÓ˚ ôyˆÏÓ˚ ~Ó˚y Ó§Óy§ Ü˛ˆÏÓ˚– §Ü˛° ≤ÃÜ˛yÓ˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ çˆÏ°Ó˚
≤ÃˆÏÎ˚yçl •Î˚– ï˛y•z ~ˆÏòÓ˚ Úí˛zË˛ã˛Ó˚Û (amphibious) í˛z!qòÓ˚*ˆÏ˛õ àîƒ Ü˛Ó˚y •Î˚– í˛z!qò çàˆÏï˛ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xÓfliyl
G ÌƒyˆÏ°yÊ˛y•zê˛y G ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛y ~Ó˚ ÙôƒÓï≈˛# fliyˆÏl– fli°ç fl∫ˆÏË˛yç# í˛z!qˆÏòÓ˚ ÙˆÏôƒ ~Ó˚y §Ó≈yˆÏ˛õ«˛y «%˛o •ˆÏ°G
Ë˛yÓˆÏï˛ xÓyÜ˛ °yˆÏà ˆÎ í˛z!qò çàˆÏï˛ ~ˆÏòÓ˚ =Ó˚&c G Ë)˛!ÙÜ˛y Ü˛ï˛ x˛õ!Ó˚§#Ù– xyÙÓ˚y !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚
§¡õˆÏÜ≈˛ ˛õ)î≈yD K˛yl °yË˛ Ü˛Ó˚yÓ˚ §yˆÏÌ §yˆÏÌ ç°ç Ó§!ï˛ ˆÌˆÏÜ˛ fli°ç ˛õ!Ó˚ˆÏÓˆÏ¢ Ü˛#Ë˛yˆÏÓ ~•z í˛z!qˆÏòÓ˚ xy!ÓË≈˛yÓ
âˆÏê˛ˆÏSÈÈüüüÈˆ§ !Ó£ÏˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚Ó–

1.2  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˜Ó!¢‹Tƒ

Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˜Ó!¢‹Tƒ=!° !l¡¨Ó˚*˛õ /ÈüüüÈ
1. ≤Ãôyl í˛z!qò ˆò•!ê˛ !°DôÓ˚ (n)ñ fli°çñ ò#â≈fliyÎ˚#ñ fl∫yÓ°¡∫#ñ fl∫ˆÏË˛yç# G §Ó%ç ÓˆÏî≈Ó˚ ˆÜœ˛yˆÏÓ˚y!Ê˛° ‘a’ ~ÓÇ

‘b’ Î%_´–
2. í˛z!qòˆÏò• §ÙyDˆÏò•#ñ ¢y!Î˚ï˛ñ !Ó£ÏÙ˛õ,¤˛#Î˚ xÌÓy ~Ü˛ê%˛ í˛zß¨ï˛ÙyˆÏlÓ˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ«˛ˆÏe åˆÎÙl Ù§‰ä Ù)°

Ü˛y[˛ G ˛õyï˛yÓ˚ lƒyÎ˚ xÇˆÏ¢ !ÓˆÏË˛!òï˛– ~•z ˛õyï˛yÓ˚ lƒyÎ˚ xÇ¢ˆÏÜ˛ ÚÊ˛y•z°ˆÏÎ˚í˛Û G Ü˛yˆÏ[˛Ó˚ lƒyÎ˚ xÇ¢ˆÏÜ˛
ÚÜ˛!°í˛Û Ó°y •Î˚–

3. ≤ÃÜ,˛ï˛ Ù)° xl%˛õ!fliï˛ó ˛õ!Ó˚ÓˆÏï≈˛ ~Ü˛ˆÏÜ˛y£Ï# Óy Ó‡ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl ˆÎ=!° Ù)ˆÏ°Ó˚ lƒyÎ˚ Ü˛yç Ü˛ˆÏÓ˚–
4. ≤ÃÜ,˛ï˛ §ÇÓ•l Ü˛°y §¡õ)î≈ xl%˛õ!fliï˛–

§ÇÓ•l §yôyÓ˚îï˛ ò%•z ≤Ã!e´Î˚yÎ˚ •Î˚ÈüüüÈExternal capillary system formed by close association of

plant body ~ÓÇ Internal conduction by so-called conducting cells (non-lignified)–
5. Ó yˆÏÎyÊ˛y•zê˛Ó˚ ˆÎÔl çll xD Ó‡ˆÏÜ˛y£Ï#– ˛õ%Ççll xDˆÏÜ˛ ˛õ%Çôyl# ~ÓÇ flf#çll xDˆÏÜ˛ flf#ôyl# ÓˆÏ°–
6. flf#ôyl#Ó˚ àë˛l Êœ˛yˆÏ:Ó˚ lƒyÎ˚ÈüüüÈ!lˆÏ¡¨Ó˚ fl≥˛#ï˛ xÇ¢ˆÏÜ˛ xB˛ G í˛z˛õˆÏÓ˚Ó˚ §Ó˚& °¡∫yˆÏê˛ xÇ¢ˆÏÜ˛ @˝Ã#Óy Ó°y •Î˚–

@˝Ã#ÓyÓ˚ xË˛ƒhs˝ˆÏÓ˚ @˝Ã#Óyly°#ˆÏÜ˛y£Ï å≤Ãçy!ï˛ˆÏË˛ˆÏò §Çáƒy !Ó!Ë˛ß¨ä ~ÓÇ xˆÏB˛ ~Ü˛!ê˛ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï G ~Ü˛!ê˛
!í˛¡∫yî% Óï≈˛Ùyl– ˛˛õ%Çôyl# lƒy§˛õy!ï˛ xyÜ,˛!ï˛Ó˚ ~ÓÇ x§Çáƒ !mÊœ˛ƒyˆÏç°y Î%_´ §ã˛° ÷e´yî% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–
í˛zË˛Î˚ çll xD Ó¶˛ƒyˆÏÜ˛yˆÏ£ÏÓ˚ xyÓÓ˚î# myÓ˚y ˛õ!Ó˚ˆÏÓ!‹Tï˛ ÌyˆÏÜ˛–

7. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !lˆÏ£ÏÜ˛ ≤Ã!e´Î˚y ≤Ãôylï˛ çˆÏ°Ó˚ í˛z˛õ!fli!ï˛ˆÏï˛ §¡õß¨ •Î˚ ~ÓÇ flf#ôyl#Ó˚ xˆÏB˛ !í˛≤’ˆÏÎ˚í˛ º*îyl%
(2n) í˛zÍ˛õß¨ •Î˚– º*îyl%ˆÏï˛ Ùy•zˆÏê˛y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° º*î ~ÓÇ º*ˆÏîÓ˚ Ó,!k˛Ó˚ Ê˛ˆÏ° ˆÓ˚î%ôÓ˚ í˛z!qò à!ë˛ï˛
•Î˚–

8. ˆÓ˚î%ôÓ˚ í˛z!qò «˛îfliyÎ˚#ñ !°DôÓ˚ í˛z!qˆÏòÓ˚ §yˆÏÌ Î%_´ ÌyˆÏÜ˛ ~ÓÇ Ó,!k˛ G ˛õ%!‹TÓ˚ çlƒ !°DôÓ˚ í˛z!qˆÏòÓ˚ í˛z˛õÓ˚
§¡õ)î≈ Óy xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#°– ~!ê˛ Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ ~Ü˛!ê˛ !ÓˆÏ¢£Ï ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ–
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ˆÓ˚î%ôÓ˚ í˛z!qˆÏò áyòƒ §ÇÓ•l •Î˚ !°DôÓ˚ í˛z!qò G ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §ÇˆÏÎyàfliˆÏ° xÓ!fliï˛ ≤’ƒyˆÏ§rê˛y° ˆÜ˛y£Ï
myÓ˚y–

9. ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qòˆÏò•!ê˛ Ó‡ˆÏÜ˛y£Ï#ñ §Ó˚°ñ ÷ô%Ùye Ü˛ƒy˛õ!§í˛z° myÓ˚y  à!ë˛ï˛ Óy !ï˛l!Ïê˛ xÇˆÏ¢ !ÓË˛_´
ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ñ !lˆÏ¡¨ ˛õò åÊ%˛ê˛äñ ÙyˆÏV˛ Ó,hs˝ å!§ê˛yä G ≤ÃyˆÏhs˝ Ì!°Ó˚ ÙˆÏï˛y Ü˛ƒy˛õ!§í˛z°– Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ÙˆÏôƒ
•ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î% í˛zÍ˛õß¨ •Î˚– ˆÓ˚î% SÈyí˛¸yG Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î=!°ˆÏï˛ ˆÓ˚î% !ÓhflÏyˆÏÓ˚ §y•yÎƒÜ˛yÓ˚# !Ó!Ë˛ß¨
≤ÃÜ˛yˆÏÓ˚Ó˚ Ó¶˛ƒy ˆÜ˛y£Ï ˆòáy ÎyÎ˚– §ÙxyÜ,˛!ï˛Ó˚ ˆÓ˚î% §,!‹T Ü˛Ó˚yÓ˚ çlƒ Ó yˆÏÎ˚yÊ˛y•zê˛ §ÙˆÏÓ˚î% ≤Ã§% ≤ÃÜ,˛!ï˛Ó˚ •Î˚–

10. ˆÎÔl çll SÈyí˛¸yG Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §ò§ƒˆÏòÓ˚ ÙˆÏôƒ xDç çll ˛õ!Ó˚°!«˛ï˛ •Î˚–

11. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ól •z!ï˛•y§ §%!l!ò≈‹T G §%flõ‹T çl%/e´Ù Óï≈˛Ùyl– ˆÎÔl å!°DôÓ˚ä G xˆÏÎÔl åˆÓ˚î%ôÓ˚ä
çl% ò%!ê˛ ç#Ólã˛ˆÏe´ ˛õÎ≈yÎ˚e´ˆÏÙ xyˆÏ§–

12. ≤Ãôyl í˛z!qòˆÏò•!ê˛ ˆÎÔl xD Ó•l Ü˛ˆÏÓ˚ ÓˆÏ° !°DôÓ˚ í˛z!qò ÓˆÏ° ~ÓÇ ˛~Ó˚ ˆò•ˆÏÜ˛yˆÏ£Ï ˆe´yˆÏÙyˆÏçyˆÏÙÓ˚
§Çáƒy •ƒy≤’ˆÏÎ˚í˛ §ÇáƒÜ˛ (n)– ç#Ólã˛ˆÏe´ ~•z ò¢yˆÏÜ˛ !°DôÓ˚ çl% Ó°y •Î˚–

13. çllˆÏÜ˛y£Ï !í˛¡∫yî% G ÷e´yî%Ó˚ !lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ° !í˛≤’ˆÏÎ˚í˛ §ÇáƒÜ˛ ˆe´yˆÏÙyˆÏçyÙ §Ù!ß∫ï˛ º*îyl% §,!‹T •Î˚ Îy
ˆÌˆÏÜ˛ Ó‡ˆÏÜ˛y£Ï# ˆÓ˚î%ôÓ˚ í˛z!qò à!ë˛ï˛ (2n) •Î˚– ˆÓ˚î%ôÓ˚ í˛z!qòˆÏò• xˆÏÎÔlçll ~Ü˛Ü˛ ÚˆÓ˚î%Û í˛zÍ˛õß¨ Ü˛ˆÏÓ˚
ÓˆÏ° ~ˆÏòÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qò Ó°y •Î˚ ~ÓÇ ç#Ólã˛ˆÏe´ ~•z ò¢yˆÏÜ˛ ˆÓ˚î%ôÓ˚ çl% ÓˆÏ°–

14. !°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛z!qò !Ë˛ß¨ xyÜ,˛!ï˛Ó˚ •GÎ˚yÎ˚ çl%/e´Ù x§ÙxyÜ,˛!ï˛Ó˚ •Î˚–

1.3  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛e´

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ çl%/e´Ù x§Ù xyÜ,˛!ï˛Ó˚ Ü˛yÓ˚î ~ˆÏòÓ˚ !°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛z!qò ˆò•àë˛l !Ë˛ß¨ xyÜ,˛!ï˛Ó˚– !°DôÓ˚
í˛z!qò ˆÎÔl xD Ó•l Ü˛ˆÏÓ˚ Ê˛ˆÏ° !°DôÓ˚ çl%ˆÏÜ˛ ˆÎÔl çl%G Ó°y •Î˚ó ~ÓÇ í˛z!qòˆÏòˆÏ• •ƒy≤’ˆÏÎ˚í˛ §ÇáƒÜ˛
ˆe´yˆÏÙyˆÏçyÙ ÌyÜ˛yÎ˚ •ƒy≤’ˆÏÎ˚í˛ çl%G Ó°y •ˆÏÎ˚ ÌˆÏÜ˛– x˛õÓ˚!òˆÏÜ˛ ˆÓ˚î%ôÓ˚ í˛z!qò xˆÏÎÔl çll xD Ó•l Ü˛ˆÏÓ˚ Ê˛ˆÏ°
~•z çl%ˆÏÜ˛ xˆÏÎÔl çl% Ó°y •Î˚– í˛z!qòˆÏòˆÏ• !í˛≤’ˆÏÎ˚í˛ §ÇáƒÜ˛ ˆe´yˆÏÙyˆÏçyÙ ÌyÜ˛yÎ˚ ~!ê˛ !í˛≤’ˆÏÎ˚í˛ çl% lyˆÏÙG
˛õ!Ó˚!ã˛ï˛–

!ÙˆÏÎ˚y!§§ ˆÜ˛y£Ï !ÓË˛yçl myÓ˚y ˆÓ˚î% í˛zÍ˛õß¨ •GÎ˚yÙye !°DôÓ˚ çl%Ó˚ §)ã˛ly •Î˚ ï˛y•z ÚˆÓ˚î%Û ˆÎÔl xÌÓy !°DôÓ˚
í˛z!qˆÏòÓ˚ ≤ÃÌÙ ò¢y– ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ !°DôÓ˚ í˛z!qò ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ Îy !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚– !°DôÓ˚ í˛z!qò ˆÎÔlçll
xD ˛õ%Ç G flf#ôyl# Ó•l Ü˛ˆÏÓ˚– ˛õ%Çôyl# ˆÌˆÏÜ˛ x§Çáƒ !mÊœ˛yˆÏç°yÎ%_´ §ã˛° ˛õ%ÇàƒyˆÏÙê˛ å÷e´yî%ä ˜ï˛!Ó˚ •Î˚ ~ÓÇ flf#ôyl#
ˆÌˆÏÜ˛ xã˛° flf#àƒyˆÏÙê˛ å!í˛¡∫yî% ˆÜ˛y£Ïä í˛zÍ˛õß¨ •Î˚– Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÎÔlçlˆÏlÓ˚ çlƒ ç° xyÓ!¢ƒÜ˛– ÷e´yî% G
!í˛¡∫yî%Ó˚ !Ù°ˆÏlÓ˚ Ê˛ˆÏ° !í˛≤’ˆÏÎ˚í˛ çy•zˆÏàyê˛ åº*îyl%ä ˜ï˛!Ó˚ •Î˚ ~ÓÇ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §)ã˛ly Ü˛ˆÏÓ˚– ≤Ãçy!ï˛ˆÏË˛ˆÏò
ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ ç° G áyˆÏòƒÓ˚ çlƒ §¡õ)î≈ Óy xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#°– ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚
!í˛≤’ˆÏÎ˚í˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï !ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° •ƒy≤’ˆÏÎ˚í˛ (n) ÚˆÓ˚î%Û í˛zÍ˛õß¨ •Î˚– ˆÓ˚î% í˛zÍ˛õyòˆÏlÓ˚ §yˆÏÌ §yˆÏÌ
˛õ%lÓ˚yÎ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T •Î˚ G ˆÎÔlçl%Ó˚ §)ã˛ly âˆÏê˛– Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛ˆÏe´ ~•z ò%•z ≤ÃÜ˛yÓ˚ çl%ÛÓ˚
˛õÎ≈yÎ˚e´ˆÏÙ ˛õ%lÓ˚yÓï≈˛l âˆÏê˛ ~ÓÇ ~ˆÏòÓ˚ Ó!•Ó˚yÜ,˛!ï˛ §¡õ)î≈ !Ë˛ß¨ xyÜ˛yˆÏÓ˚Ó˚ •GÎ˚yÎ˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ çl%/e´Ù
x§ÙxyÜ,˛!ï˛Ó˚ å!ã˛e-1.1ä–
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Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛ˆÏe´ G˛õˆÏÓ˚ xyˆÏ°y!ã˛ï˛ çl%/e´Ù ˆòáy ÎyÎ˚ ~ÓÇ ~ê˛y•z fl∫yË˛y!ÓÜ˛ âê˛ly !Ü˛v ~•z çl%/e´ˆÏÙÓ˚
Óƒy!ï˛e´ÙG xyˆÏSÈ– !Ü˛S%È Ó yˆÏÎ˚yÊ˛y•zˆÏê˛ xˆÏÎÔl çl%Ó˚ Óy ˆÓ˚î%ôÓ˚ çl%Ó˚ ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˆÓ˚î% §,!‹T SÈyí˛¸y•z ˆÎÔl çl%Ó˚
í˛zÍ˛õ!_ •Î˚ÈüüüÈ~Ó˚ Ê˛ˆÏ° í˛zÍ˛õß¨ !°DôÓ˚ !í˛≤’ˆÏÎ˚í˛ (2n) •Î˚ ~ÓÇ ˆÎÔl xD Ó•l Ü˛ˆÏÓ˚– xˆÏÓ˚î%ç!l Ë˛yˆÏÓ !°DôÓ˚
í˛z!qò í˛zÍ˛õß¨ •GÎ˚yÓ˚ ˛õk˛!ï˛ˆÏÜ˛ xˆÏÓ˚î%ç!l åxƒyˆÏ˛õyˆÏflõyÓ˚#ä Ó°y •Î˚– x˛õÓ˚!òˆÏÜ˛ Ê˛yî≈ çyï˛#Î˚ í˛z!qˆÏò ˆÎÔlçl% Óy
!°DôÓ˚ çl% ˆÌˆÏÜ˛ !lˆÏ£ÏÜ˛ SÈyí˛¸y•z §Ó˚y§!Ó˚ ˆÓ˚î%Ó˚ôÓ˚ Óy xˆÏÎÔlçl%Ó˚ í˛zÍ˛õß¨ •GÎ˚yÓ˚ ˛õk˛!ï˛ˆÏÜ˛ x§Dç!l
åxƒyˆÏ˛õyàƒyÙ#ä Ó°y •Î˚– !Ü˛S%È !Ü˛S%È Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ≤Ãçy!ï˛Ó˚ ˆ«˛ˆÏe ~•z x§Dç!l ˆòáy ÎyÎ˚– ~Ë˛yˆÏÓ í˛zÍ˛õß¨ ˆÓ˚î%ôÓ˚
í˛z!qò •ƒy≤’ˆÏÎ˚í˛ (n) •Î˚–

!ã˛e lÇ /     1.1     Ð Ð Ð Ð Ð Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛e´ ¢∑SÈÜ˛–

n xl%¢#°l# – 1

 §!ë˛Ü˛ í˛z_Ó˚ !òl xÌÓy ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l /
1. Ó yˆÏÎ˚yÊ˛y•zê˛ í˛z!qò ˆò• !°DôÓ˚ ly ˆÓ˚î%ôÓ˚⁄
2. Ù)ˆÏ°Ó˚ ˛õ!Ó˚ÓˆÏï≈˛  Óï≈̨ Ùyl–

ˆÓ˚î%ã˛ï%˛/‹TÎ˚
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3. §ÇÓ•l ˆÜ˛y£Ï  !Ó•#l–
4. flf#çll xDˆÏÜ˛  Ó°y •Î˚–
5. ˛õ%Ççll xDˆÏÜ˛  Ó°y •Î˚–
6. flf#çll xˆÏDÓ˚ àë˛l  ÛÓ˚ ÙˆÏï˛y–
7. ˛õ%Ççll xˆÏDÓ˚ àë˛l  ÛÓ˚ ÙˆÏï˛y–
8. ÷e´yî% ~Ü˛˘!m˘Ó‡ Êœ˛yˆÏç°yÎ%_´–
9. ˆÓ˚î%ôÓ˚ í˛z!qò §Ó˚° ÷ô%Ùye Û~ xÌÓy  G Û ~ !ÓˆÏË˛!òï˛–
10. çl%/e´Ù §Ù ˘ x§Ù xyÜ,˛!ï˛Ó˚–
11. !lˆÏ£ÏÜ˛ !e´Î˚yÎ˚  xyÓ!¢ƒÜ˛–
12. ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï –
13. !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï –
14. !°DôÓ˚ í˛z!qô ˆÌˆÏÜ˛ !lˆÏ£ÏÜ˛ SÈyí˛¸y•z ˆÓ˚î%ôÓ˚ §,!‹TÓ˚ ˛õk˛!ï˛ˆÏÜ˛  Ó Ï̂°–
15. ˆÓ˚î%ôÓ˚ í˛z!qò ˆÌˆÏÜ˛ !ÙˆÏÎ˚y!§§ SÈyí˛¸y•z !°DôÓ˚ §,!‹TÓ˚ ˛õk˛!ï˛ˆÏÜ˛  Ó Ï̂°–

1.4  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ xlƒylƒ !ÓË˛yˆÏàÓ˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ ~Ü˛!òˆÏÜ˛ ˆÎÙl ˜¢ÓyˆÏ°Ó˚ §yˆÏÌ !Ù° Ó˚ˆÏÎ˚ˆÏSÈ x˛õÓ˚!òˆÏÜ˛ ˆï˛Ùl ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚
§ˆÏDG §yò,¢ƒ Óï≈˛Ùyl–

1.4.1  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˜¢ÓyˆÏ°Ó˚ §yò,¢ƒ

!l¡¨!°!áï˛ Ü˛ˆÏÎ˚Ü˛!ê˛ !Ó£ÏˆÏÎ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ G ˆÜœ˛yˆÏÓ˚yÊ˛y•zê˛yÓ˚ ÙˆÏôƒ xyÙÓ˚y §yò,¢ƒ ˆòáˆÏï˛ ˛õy•z /

1. í˛zË˛Î˚ˆÏ«˛ˆÏe ≤Ãôyl í˛z!qòˆÏò• §ÙyDˆÏò•# ~ÓÇ !°DôÓ˚ (n) G fl∫ˆÏË˛yç#–

2. í˛zË˛Î˚ˆÏ«˛ˆÏe ˆÜœ˛yˆÏÓ˚y!Ê˛°§• xlƒylƒ Ó˚OÜ˛ ˛õòyÌ≈ ~Ü˛•z ≤ÃÜ,˛!ï˛Ó˚–

3. §!MÈ˛ï˛ áyòƒÓ› í˛zË˛Î˚ˆÏ«˛ˆÏe ˆŸªï˛§yÓ˚–

4. §ÇÓ•l Ü˛°y xl%˛õ!fliï˛–

5. Ù)° í˛zË˛Î˚ˆÏ«˛ˆÏe•z xl%˛õ!fliï˛–

6. ˆÜ˛y£Ï≤Ãyã˛#Ó˚ ˆ§°%ˆÏ°yç myÓ˚y à!ë˛ï˛–

7. í˛zË˛Î˚ˆÏ«˛ˆÏe §ã˛° Êœ˛yˆÏç°yÎ%_´ ÷e´yî% Óï≈˛Ùyl–

8. çˆÏ°Ó˚ í˛z˛õ!fli!ï˛ˆÏï˛ !lˆÏ£ÏÜ˛ !e´Î˚yÎ˚ ~Ü˛yhs˝Ë˛yˆÏÓ xyÓ!¢ƒÜ˛–

9. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î% (n) ˆÌˆÏÜ˛ !°DôÓ˚ ò¢yÓ˚ ˛õ!Ó˚fl≥%˛ê˛lÜ˛yˆÏ°Ó˚ ≤ÃyÌ!lÜ˛ xÓfliy §Ó%ç §)eÜ˛yÓ˚ Îy
§Ó%çñ §)eyÜ˛yÓ˚ ˜¢Óy°ˆÏòÓ˚ §yˆÏÌ í˛zˆÏÕ‘ˆÏáˆÏÎyàƒË˛yˆÏÓ §yò,¢ƒ˛õ)î≈–

10. í˛zË˛Î˚ ˆ«˛ˆÏe•z !°DôÓ˚ í˛z!qò G ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §ÇˆÏÎyàfliˆÏ° ≤’ƒyˆÏ§rê˛y° ˆÜ˛y£Ï xÓ!fliï˛–
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l Ó y Ï̂Î˚yÊ˛y•ẑ Ïê˛Ó˚ §y Ï̂Ì ˜¢Óy Ï̂°Ó˚ ˜Ó§yò,¢ƒ

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˜¢ÓyˆÏ°Ó˚ Ó‡ §yò,¢ƒ ÌyÜ˛y §ˆÏ_¥G xyÓyÓ˚ xˆÏlÜ˛ ˜Ó£ÏÙƒG °«˛ Ü˛Ó˚y ÎyÎ˚ ˆÎÙl /

1.4.2  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ §yò,¢ƒ

1. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §yˆÏÌ !ÓˆÏ¢£Ïï˛ Ù§ çyï˛#Î˚ í˛z!qˆÏòÓ˚ §ˆÏD ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ §Ó˚°ñ
Ù)°•#lñ ˛õe•#l xy!ò ≤ÃÜ,˛!ï˛Ó˚ í˛z!qˆÏòÓ˚ §yò,¢ƒ Óï≈˛Ùyl–

2. í˛zË˛Î˚ ˆày¤˛# fli°ç–
3. í˛zË˛Î˚ˆÏ«˛ˆÏe•z çll xD=!° ~Ü˛•z ≤ÃÜ˛yˆÏÓ˚Ó˚ Ó‡ˆÏÜ˛y£Ï#Î˚ ~ÓÇ ~Ü˛hflÏÓ˚#Î˚ Ó¶˛ƒyˆÏÜ˛y£Ï myÓ˚y ˛õ!Ó˚Ó,ï˛

ÌyˆÏÜ˛–
4. !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ í˛zË˛Î˚ˆÏ«˛ˆÏe•z ç° x˛õ!Ó˚•yÎ≈–
5. í˛zË˛Î˚ˆÏ«˛ˆÏe•z x§Ù xyÜ,˛!ï˛Ó˚ çl%/e´Ù Óï≈˛Ùyl–

˜¢Óy°

1. ≤Ãôylï˛ ç°ç–

2. ≤Ãôyl í z̨!qò ˆò• Ìƒy°y§ çyï˛#Î˚ ~Ü˛ Ï̂Ü˛y£Ï# Óy
Ó‡ˆÏÜ˛y£Ï# §)eyÜ˛yÓ˚ xÌÓy Ü˛ˆÏ°yl#Î˚ Ìƒy°y§
≤ÃÜ,̨ !ï˛Ó˚–

3. ˆÎÔl çll xD=!° ~Ü˛ Ï̂Ü˛y£Ï# xÌÓy Ó‡ Ï̂Ü˛y£Ï#
~ÓÇ ~ˆÏòÓ˚ ã˛y!Ó˚ôyˆÏÓ˚ Ó¶˛ƒy xyÓÓ˚î myÓ˚y
˛õ!Ó˚ˆÏÓ!‹Tï˛ ÌyˆÏÜ˛ ly–

4. ˆÎÔl çll xy•ẑ Ï§yàƒyÙ#ñ xƒyly•ẑ Ï§yàƒyÙ# xÌÓy
í˛zàƒyÙ#Î˚ ≤ÃÜ,˛!ï˛Ó˚–

5. flf#çll xD í ẑ̨ Ïày!lÎ˚yÙ Óy !í˛¡∫yî%fli°#–

6. çy•zˆÏàyê˛ Óy í˛zˆÏflõyÓ˚ §yôyÓ˚îï˛ !là≈ï˛ •Î˚ ~ÓÇ
!ÓÓ˚yÙò¢yÎ˚ xÓfliyl Ü˛ Ï̂Ó˚–

7. º*î à!ë˛ï˛ •Î˚ ly–

8. çl%/e´Ù ≤Ãôylï˛ §Ù xyÜ,˛!ï˛Ó˚–

9. !°DôÓ˚ G ˆÓ˚î%ôÓ˚ ò¢y fl∫ï˛sf G fl∫yô#l–

Ó yˆÏÎ˚yÊ˛y•zê˛

1. ≤Ãôylï˛ fli°ç–

2. ≤Ãôyl í˛z!qò ˆò• Ìƒy°y§ ≤ÃÜ,̨ !ï˛Ó˚ xÌÓy Ü˛y[˛ G
˛õyï˛yÓ˚ lƒyÎ˚ !Ó!¢‹Tñ ˆÜ˛Ó°Ùye !Ü˛S%È Ù§‰ çyï˛#Î˚
Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ í˛z!qò ˆòˆÏ•Ó˚ ≤ÃyÌ!ÙÜ˛ ò¢y
§)eyÜ˛yÓ˚–

3. ˆÎÔl çll xD=!° §Ó≈̂ Ï«˛ Ï̂e Ó‡ Ï̂Ü˛y£Ï# G Ó¶˛ƒy
xyÓÓ˚î myÓ˚y ˛õ!Ó˚ˆÏÓ!‹Tï˛ ÌyˆÏÜ˛–

4. ˆÎÔl çll §Ü˛° §ÙÎ˚•z í z̨àƒyÙ#Î˚ ≤ÃÜ,̨ !ï˛Ó˚–

5. flf#çll xDˆÏÜ˛ flf#ôyl# Ó°y •Î˚ÈüüüÈÎyÓ˚ àë˛l
Êœ̨ y Ï̂:Ó˚ lƒyÎ˚–

6. çy•zˆÏàyê˛ Ü˛ál•z !là≈ï˛ •Î˚ ly Óy !ÓÓ˚yÙò¢yÎ˚
xÓfliyl Ü˛ˆÏÓ˚ ly–

7. º*î xÓ¢ƒ•z à!ë˛ï˛ •Î˚–

8. çl%/e´Ù x§Ù xyÜ,˛!ï˛Ó˚–

9. ˆÓ˚î%ôÓ˚ í z̨!qò Ï̂ò• !°DôÓ˚ í z̨!qò Ï̂ò Ï̂•Ó˚ G˛õÓ˚
§¡õ)î≈ Óy xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#°–



NSOU l CC-BT-04 15

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˜Ó§yò,¢ƒ

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ §yò,¢ƒ ÌyÜ˛y §ˆÏ_¥G xˆÏlÜ˛ ˜Ó§yò,¢ƒG ˛õ!Ó˚°!«˛ï˛ •Î˚– ~=!° !l¡¨Ó˚*˛õ /
1. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ≤Ãôyl í˛z!qò ˆò• !°DôÓ˚ !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ«˛ˆÏe ˆÓ˚î%ôÓ˚–
2. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ §¡õ)î≈ Óy xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#° !Ü˛v

ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ«˛ˆÏe ï˛y §¡õ)î≈ fl∫yÓ°¡∫# ~ÓÇ ç#Ólã˛ˆÏe´ ≤Ãyôylƒ °yË˛ Ü˛ˆÏÓ˚–
3. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛ ÌyˆÏÜ˛ ly xÌã˛ ˆê˛!Ó˚ˆÏí˛yÊ˛•zˆÏê˛Ó˚ ˆ«˛ˆÏe

ˆÓ˚î%ôÓ˚ í˛z!qò ˆò•!ê˛ Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛–
4. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §ÇÓ•l Ü˛°y §¡õ)î≈ !°à!ll‰ !Ó•#l !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏò §ÇÓ•l

Ü˛°y §%à!ë˛ï˛ ~ÓÇ !°à‰!ll Î%_´–

n xl%¢#°l# – 2

§!ë˛Ü˛ í˛z_Ó˚ !òl xÌÓy ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l /

1. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛ˆÏe´ ˆÜ˛yÌyÎ˚ !ÙˆÏÎ˚y!§§ !ÓË˛yçl âˆÏê˛⁄
2. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò !°DôˆÏÓ˚Ó˚ G˛õÓ˚ Óy !lË≈˛Ó˚¢#°–
3. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !l!£Ï_´ !í˛¡∫yî% flf#ôyl# ˆÌˆÏÜ˛ Óy•zˆÏÓ˚ !là≈ï˛ •Î˚˘•Î˚ ly–
4. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §!MÈ˛ï˛ áyòƒÓ›ñ ≤Ãôylï˛ –
5. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ Ü˛yç ¢yÓ˚#Ó˚Ó,_#Î˚ Ë˛yˆÏÓ  G Îy!sfÜ˛Ë˛yˆÏÓ–
6. Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛ í˛z!qòÓ˚yˆÏçƒÓ˚ í˛zË˛ã˛Ó˚ ˆÜ˛l Ó°y •Î˚⁄
7. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÎÔl çll xD=!° §Ó≈òy•z  myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛–
8. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !l!£Ï_´ !í˛¡∫yî% åçy•zˆÏàyê˛ä !ÓÓ˚yÙò¢yÎ˚ xÓfliyl Ü˛ˆÏÓ˚˘Ü˛ˆÏÓ˚ ly–
9. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !°DôÓ˚ ò¢yÓ˚ ˛õ!Ó˚fl≥%˛ê˛l Ü˛yˆÏ°Ó˚ ≤ÃyÌ!ÙÜ˛ xÓfliy §Ó%çñ Ìƒy°y§ Óy §)eyÜ˛yÓ˚

Û~Ó˚ §yˆÏÌ §yò,¢ƒ ˛õ)î≈–
10. xDç çll Ó yˆÏÎ˚yÊ˛y•zˆÏê˛ ˛õ!Ó˚°!«˛ï˛ •Î˚˘•Î˚ ly–

1.5  Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!ÓË˛yà

ÚÓ yˆÏÎ˚yÊ˛y•zê˛Û lyÙÜ˛Ó˚î §Ó≈≤ÃÌÙ Ü˛ˆÏÓ˚l Ó yí˛zl å1864ä !Ü˛v í˛z!l ï˛yÓ˚ ÙˆÏôƒ ˜¢Óy°ñ SÈeyÜ˛ñ °y•zˆÏÜ˛l G §Ùçyï˛#Î˚
í˛z!qòˆÏòÓ˚ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚l– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !§¡õyÓ˚ å1979ä Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛ ˛õ,ÌÜ˛ Ú!ÓË˛yàÛ Ó˚*ˆÏ˛õ àîƒ Ü˛ˆÏÓ˚l–
xy•zÜ‰˛°yÓ˚ å1883ä ≤ÃÌÙ Ó yˆÏÎ˚yÊ˛y•zê˛y !ÓË˛yàˆÏÜ˛ ò%!ê˛ ˆ◊!îˆÏï˛ Ë˛yà Ü˛ˆÏÓ˚lñ ÎÌye´ˆÏÙ ˆ•˛õy!ê˛§# (Hepaticae) G
Ùy§‰!Ü˛ (Musci)– 1892 §yˆÏ° ~D°yÓ˚ ˆ•˛õy!ê˛§# ˆ◊!îˆÏÜ˛ !ï˛l!ê˛ ÓˆÏà≈ Ë˛yà Ü˛ˆÏÓ˚lñ ÎÌyÈüüüÈ

1. ÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚!°§ (Marchantiales)

2. çyDyÓ˚Ùƒy!lˆÏÎ˚!°§ (Jungermanniales)

3. xƒyˆÏsiyˆÏ§ˆÏÓ˚yˆÏê˛!°§ (Anthocerotales)
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x˛õÓ˚!òˆÏÜ˛ ˆ•yÎ˚# å1899äñ Ü˛ƒy¡õˆÏÓ° å1918, 1940äñ !fløÌ å1938, 1955äñ ï˛yÜ‰˛ï˛yçyl å1953äñ §%¤˛yÓ˚
å1953, 1958ä ≤ÃÙ%á !ÓK˛yl#Ó˚y Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛ !ï˛l!ê˛ ˆ◊!îˆÏï˛ !ÓË˛_´ Ü˛ˆÏÓ˚lñ ÎÌyÈüüüÈ

ˆ◊!î ~Ü˛ÈüüüÈˆ•˛õy!ê˛§# (Hepaticae)

ˆ◊!î ò%•zÈüüüÈxƒysiˆÏ§ˆÏÓ˚y!ê˛ (Anthocerotae)

ˆ◊!î !ï˛lÈüüüÈÙy§!Ü˛ (Musci)

˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ó˚ÌˆÏÙ°yÓ˚ å1951ä í˛z!qˆÏòÓ˚ xyhs˝ç≈y!ï˛Ü˛ lyÙÜ˛Ó˚î Ó˚#!ï˛ xl%ÎyÎ˚# ˆ◊!îÓ˚ lyÙ=!° ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚l
ˆÎÙlÈüüüÈ

1. ˆ•˛õy!ê˛Ü˛˛õ‰!§í˛y åˆ•˛õy!ê˛§#ä

2. xƒyˆÏsiyˆÏ§ˆÏÓ˚y˛õ‰!§í˛y åxƒyˆÏsiyˆÏ§ˆÏÓ˚y!ê˛ä

3. Ó yˆÏÎ˚y˛õ‰!§í˛y åÙy§!Ü˛ä

!ÓK˛yl# ≤Ã§Ü˛yí˛zÓ˚ ÚxƒyˆÏsiyˆÏ§Ó˚˛õ!§í˛yÛˆÏÜ˛ xƒysiyˆÏ§ˆÏÓ˚yê˛˛õ‰!§í˛y lyˆÏÙ x!Ë˛!•ï˛ Ü˛ˆÏÓ˚l– ≤Ã§Ü˛yí˛zÓ˚ ≤ÃÓ!ï≈˛ï˛
å1957ä Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î !ÓË˛yà !l¡¨Ó˚*˛õ /

!ÓË˛yàÈüüüÈÓ yˆÏÎ˚yÊ˛y•zê˛y

ˆ◊!î I ˆ•˛õy!ê˛Ü˛˛õ‰!§í˛y (Hepaticopsida)

ˆ◊!î II xƒyˆÏsiyˆÏ§ˆÏÓ˚yê˛˛õ‰!§í˛y (Anthocerotopsida)

ˆ◊!î III Ó yˆÏÎ˚y˛õ‰!§í˛y (Bryopsida)

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!ÓË˛yà /

Crandall-Stotler & Stotler (Shaw & Goffinet, 2000; ~ÓÇ Goffinet & Shaw, 2009; @˝ÃˆÏsi ≤ÃÜ˛y!¢ï˛)
Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xhs˝à≈ï˛ í˛z!qò=!°ˆÏÜ˛ !ï˛l!ê˛ !ÓË˛yˆÏà !ÓË˛_´ Ü˛ˆÏÓ˚l– !ÓË˛yà=!° •° /ÈüüüÈ

n ÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚yÊ˛y•zê˛yÈüüüÈMarchantiophyta (liverworts)

n Ó yˆÏÎ˚yÊ˛y•zê˛yÈüüüÈBryophyta (mosses)

n xƒyˆÏsiyˆÏ§ˆÏÓ˚yˆÏê˛yÊ˛y•zê˛yÈüüüÈAnthocerotophyta (hornworts)

l Marchantiophyta Óy !°Ë˛yÓ˚GÎ˚yê≈˛ ~Ó˚ ˆ◊!î!Ólƒy§ /

!lˆÏ¡¨Ó˚ ˆ◊!î!Ólƒy§ ˆlGÎ˚y •ˆÏÎ˚ˆÏSÈÈüüüÈCrandall-Stotler, B., R. E. Stotler & D. G. Long. [2009] (in

Goffinet & Shaw, 2009), Îy ≤ÃhflÏyÓ Ü˛ˆÏÓ˚!SÈˆÏ°l Crandall-Stotler and Stotler (in Shaw & Goffinet,

2000).

(Ref. Morphology and classification of the Marchantiophyta. pp. 1-54. In B. Goffinet & A. J.

Shaw (eds.) Bryophyte Biology, 2nd edition. Cambridge University Press. Cambrige.
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PHYLUM (Division) : !ÓË˛yàÈüüüÈÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚yÊ˛y•zê˛y (Marchantiophyta Stotler & Crand. Stotl., in

A. J. Shaw & B. Goffinet, 2000, Goffinet & Shaw, 2000, 2009).

o CLASS : HAPLOMITRIOPSIDA Stotler & Crand.-Stotl., 1977

SUBCLASS : TREUBIIDAE Stotler & Crand.-Stotl., 2008

ORDER : TREUBIALES Schljakov, 1972

SUBCLASS : HAPLOMITRIIDAE Stotler & Crand.-Stotl., 2008

ORDER : CALOBRYALES Hamlin. 1972

o CLASS : MARCHANTIOPSIDA Stotler & Stotl–Crand, 1977

SUBCLASS : BLASIIDAE He-Nygrén, Juslén, Ahonen, Glenny & Piippo, 2006

ORDER : BLASIALES Stotler & Crand.-Stotl., 2000

SUBCLASS : MARCHANTIIDAE Engl, (Marchantiales), 1893

ORDER : SPHAEROCARPALES Cavers, 1910

ORDER : NEOHODGSONIALES D. G. Long, 2006

ORDER : LUNULARIALES D. G. Long, 2006

ORDER : MARCHANTIALES Limpr. in Cohn, Krypt.-Fl. 1877

o CLASS : JUNGERMANNIOPSIDA Stotler & Crand.-Stotl., 1977

SUBCLASS : PELIIDAE He-Nygrén. Juslén. Ahonen, Glenny & Piippo, 2006

ORDER : PELLIALES He-Nygrén. Juslén. Ahonen, Glenny & Piippo, 2006

ORDER : FOSSOMBRONIALES Schljakov, 1972

ORDER : PALLAVICINIALES W. Frey & M. Stech. 2005

SUBCLASS : METZGERIIDAE Barthol.-Began, 1991

ORDER : PLEUROZIALES Schljakov, Bot. Zhurn. 1972

ORDER : METZGERIALES Chalaud. 1930

SUBCLASS : JUNGERMANNIIDAE Engl. 1893

ORDER : PORELLALES Schljakov, 1972

ORDER : PTILIDIALES Schljakov, 1972

ORDER : JUNGERMANNIALES H. Klinggr., 1858

l Anthocerotophyta Óy •î≈GÎ˚yê≈˛ ~Ó˚ ˆ◊!î!Ólƒy§ /

PHYLUM (Division) : !ÓË˛yàÈüüüÈxƒyˆÏsiyˆÏ§ˆÏÓ˚yˆÏê˛yÊ˛y•zê˛y (ANTHOCEROTOPHYTA Stotl. & Crand.-
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Stotl., 1977).

o CLASS : LEIOSPOROCEROTOPSIDA Stotl. & Crand.-Stotl., 2005

ORDER : LEIOSPOROCEROTALES Hässel, 1988

o CLASS : ANTHOCEROTOPSIDA Jancz. exStotl. & Crand.-Stotl., 2005

SUBCLASS : ANTHOCEROTIDAE Rosenv. corr. Prosk.

ORDER : ANTHOCEROTALES Limpricht in Cohn. Krypt. 1877

SUBCLASS : NOTOTHYLATIDAE Duffet al.

ORDER : NOTOTHYLADALES Hyvönen & Piippo. 1993

SUBCLASS : DENDROCEROTIDAE Duff et al.

ORDER : PHYMATOCERALES Duff et al.

ORDER : DENDROCEROTALES Ha’’ssel emend. Duff et al.

Ref. Goffinet, B., W. R. Buck and A. J. Shaw, Bryophyte Biology, 2nd ed. Cambridge University

Press, 2009.

Buck & Goffinet (2000), Goffinet & Buck (2004) and Goffinet, Buck & Shaw (2009).

l Bryophyta Óy Ù§‰ÈüÈ~Ó˚ ˆ◊!î!Ólƒy§ /

PHYLUM (Division) : !ÓË˛yàÈüüüÈÓ yˆÏÎ˚yÊ˛y•zê˛y (BRYOPHYTA Schimp).

SUBPHYLUM : TAKAKIOPHYTINA Stech & W. Frey (super Class 1 in Goffinet, Buck

and Shaw)

o CLASS : TAKAKIOPSIDA Stech & W. Frey

ORDER : TAKAKIALES Stech & W. Frey (Super Class II in Goffinet, Buck and Shaw)

SUBPHYLUM : SPHAGNOPHYTINA Doweld

CLASS : SPHAGNOPSIDA Ochyra

ORDER : SPHAGNALES Limpr. (Super Class III in Goffinet, Buck and Shaw)

o CLASS : ANDREAEOPSIDA J. H. Schaffn.

ORDER : ANDREAEALES Limpr. (Super Class IV in Goffinet, Buck and Shaw)

o CLASS : ANDREAEOBRYOPSIDA Goffinet & W. R. Buck

ORDER : ANDREAEOBRYALES B. M. Murray.



NSOU l CC-BT-04 19

SUBPHYLUM :  BRYOPHYTINA Engler, (Super Class V in Goffinet, Buck and Shaw)

o CLASS : OEDIPODIOPSIDA Goffinet & W. R. Buck

ORDER : OEDIPODIALES Goffinet & W. R. Buck

o CLASS : POLYTRICHOPSIDA Doweld

ORDER : POLYTRICHALES M. Fleisch.

o CLASS : TETRAPHIDOPSIDA Goffinet & W. R. Buck

ORDER : TETRAPHIDALES M. Fleisch

o CLASS : BRYOPSIDA Rothm.

SUBCLASS : BUXBAUMIIDAE Doweld

ORDER : BUXBAUMIALES M. Fleisch.

SUBCLASS : DIPHYSCIIDAE  Ochyra

ORDER : DIPHYSCIALES M. Fleisch

SUBCLASS : TIMMIIDAE Ochyra

ORDER : TIMMIALES Ochyra

SUBCLASS : FUNARIIDAE Ochyra

ORDER : GIGASPERMALES Goffinet, Wickett, O. Werner. Ros, A. J. Shaw & C.

J. Cox

ORDER : ENCALYPTALES Dixon

ORDER : FUNARIALES M. Fleisch

SUBCLASS : DICRANIDAE Doweld

ORDER : SCOULERIALES Goffinet & W. R. Buck

ORDER : BRYOXIPHIALES H. A. Crum & L. E. Anderson

ORDER : GRIMMIALES M. Fleisch

ORDER : ARCHIDIALES Limpr.

ORDER : DICRANALES H. Philib. ex. M. Fleisch

ORDER : POTTIALES M. Fleisch
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Superorder : Bryanae (Engl.) Goffinet & W. R. Buck

ORDER : SPLACHANALES (M. Fleisch.) Ochyra

ORDER : BRYALES Limpr

ORDER : BARTRAMIALES D. Quandt. N. E. Bell & Stech

ORDER : ORTHOTRICHALES Dixon

ORDER : HEDWIGIALES Ochyra

ORDER : RHIZOGONIALES (M. Fleisch.) Goffinet Shaw

Superorder  Hypnanae W. R. Buck, Goffinet & A. J. Shaw :

ORDER : HYPNODENDRALES N. E. Bell, A. E. Newton & D. Quandt

ORDER : PTYCHOMNIALES W. R. Buck, C. J. Cox, A. J, Shaw & Goffinet

ORDER : HOOKERIALES M. Fleisch

ORDER : HYPNALES  (M. Fleisch) W. R. Buck & Vitt.

1.5.1 !ÓË˛yàÈüüüÈÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚yÊ˛y•zê˛y (Marchantiophyta)

§yôyÓ˚î ˜Ó!¢‹Tƒ /

1. !°DôÓ˚ í˛z!qˆÏòÓ˚ xDç ˆò•yÜ,˛!ï˛ §yôyÓ˚îï˛ ¢y!Î˚ï˛ñ !Ó£ÏÙ˛õ,¤˛#Î˚ Ìƒy°yˆÏ§Ó˚ lƒyÎ˚ñ xÌÓy ˛õyï˛y§ò,¢ xDÎ%_´
åÊ˛!°G§‰äñ ï˛ˆÏÓ ˛õyï˛y=ˆÏ°y ≤ÃÜ,˛ï˛ xˆÏÌ≈ ˛õyï˛y lÎ˚ÈüüüÈ˛õyï˛yÓ˚ ÙˆÏï˛y Ìƒy°yˆÏ§Ó˚•z ≤Ã§y!Ó˚ï˛ xÇ¢–

2. ˛õyï˛yÎ%_´ •ˆÏ° ˛õyï˛y=ˆÏ°y Ùôƒ!¢Ó˚y !Ó•#l ~ÓÇ xˆÏ«˛ ò%•z ˆÌˆÏÜ˛ !ï˛l §y!Ó˚ˆÏï˛ §!Iï˛ ÌyˆÏÜ˛–

3. Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢ ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl ˆÎ=!° Ù)ˆÏ°Ó˚ lƒyÎ˚ Ü˛yç Ü˛ˆÏÓ˚– ¢ÕÒG Óï≈˛Ùyl ÌyˆÏÜ˛–

4. ˆòˆÏ•Ó˚ xhs˝à≈ë˛l §Ó˚°ñ §Ù§c Óy x§Ù§c ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ñ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï Ü˛°y Óï≈˛Ùyl– ≤Ã!ï˛ ˆÜ˛yˆÏ£Ï
~Ü˛ Óy ~Ü˛y!ôÜ˛ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Óï≈˛Ùyl– ˛õy•z!Ó˚lˆÏÎ˚í˛ xl%˛õ!fliï˛– ˆÜ˛yˆÏly ˆÜ˛yˆÏly ˆÜ˛yˆÏ£Ï ˜ï˛°!Ó®%G §!MÈ˛ï˛
ÌyˆÏÜ˛–

5. ˆÎÔlçll xD=!° Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ xÌÓy Ü˛áˆÏly Ü˛áˆÏly Ìƒy°yˆÏ§Ó˚ ≤Ãyhs˝ˆÏòˆÏ¢ Óï≈˛Ùyl–

6. ˛õ%Çôyl# ~ÓÇ flf#ôyl# ÎÌye´ˆÏÙ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–

7. ˆÓ˚î%ôÓ˚ í˛z!qò xï˛ƒhs˝ §Ó˚°– ÷ô%Ùye Ü˛ƒy˛õ!§í˛z° xÌÓy ˛õòñ !§ê˛y G Ü˛ƒy˛õ!§í˛z° myÓ˚y à!ë˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚–

8. ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qòÛ~Ó˚ í˛z˛õÓ˚ §¡õ)î≈Ë˛yˆÏÓ !lË≈˛Ó˚¢#°–

9. ˆÓ˚î%ôÓ˚ Ü˛°y º*ˆÏîÓ˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ Ü˛°y ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–

10. ˆÓ˚î%ôyÓ˚î Ü˛°y ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï (2n) SÈyí˛¸yG ≤Ãçy!ï˛ !ÓˆÏ¢ˆÏ£Ï ˆ˛õy£ÏÜ˛ Ü˛°y Ùyï,˛ˆÏÜ˛y£Ï Óy •zˆÏ°ê˛yÓ˚ Ùyï,˛ˆÏÜ˛y£Ï
˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

11. Ü˛°%ˆÏÙ°y xl%˛õ!fliï˛–
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1.5.2 !ÓË˛yàÈüüüÈxƒy Ï̂siy Ï̂§ Ï̂Ó̊y Ï̂ê˛yÊ˛y•zê˛y (Anthocerotophyta) å•î≈GÎ̊yê≈̨ §ä (hornworts)

§yôyÓ˚î ˜Ó!¢‹Tƒ /

1. !°DôÓ˚ í˛z!qò !Ó£ÏÙ˛õ,¤˛#Î˚ñ ¢y!Î˚ï˛ñ §Ó%çñ á![˛ï˛ mƒy@˝Ã ¢yáy !Ó!¢‹T Ìy°ƒy§–

2. Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢ ˆÜ˛Ó°Ùye Ù§,î ≤ÃÜ,˛!ï˛Ó˚ Ó˚y•zçˆÏÎ˚í˛ í˛z˛õ!fliï˛– Ó‡ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ ~ÓÇ ¢ÕÒ §¡õ)î≈
xl%˛õ!fliï˛–

3. ˆòˆÏ•Ó˚ xhs˝à≈ë˛l á%Ó•z §Ó˚°ñ §Ù§c ≤ÃÜ,˛!ï˛Ó˚ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ≤Ã!ï˛ ˆÜ˛yˆÏ£Ï ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ G
ˆÓ!¢Ó˚Ë˛yà ˆ«˛ˆÏe ˛õy•z!Ó˚lˆÏÎ˚í˛ Óï≈˛Ùyl ÌyˆÏÜ˛–

4. !°DôˆÏÓ˚Ó˚ ˆòˆÏ• ˆÜ˛ylÓ˚Ü˛Ù ÓyÎ˚%Ó˚¶…˛ Óy ÓyÎ˚%≤ÃˆÏÜ˛y¤˛ ly ÌyÜ˛ˆÏ°G xB˛ˆÏòˆÏ¢ à•¥ˆÏÓ˚Ó˚ lƒyÎ˚ fliyl ˆòáy ÎyÎ˚–
~•z à•¥Ó˚=!° Ó˚¶…˛myÓ˚y Óy•zˆÏÓ˚ í˛zß√%_´ •Î˚– à•¥Ó˚=!° !Ùí˛z!§ˆÏ°yç myÓ˚y ˛õ)î≈ ÌyˆÏÜ˛ ~ÓÇ l#°yË˛ §Ó%ç ˜¢Óy°
lfiê˛Ü˛ Ó§Óy§ Ü˛ˆÏÓ˚–

5. ˆÎÔlçll xD=!° !°DôÓ˚ í˛z!qˆÏòÓ˚ ˛õ,¤˛ˆÏòˆÏ¢ í˛z˛õ!fliï˛ ÌyˆÏÜ˛–

6. ˛õ%Çôyl# ~Ü˛Ü˛ xÌÓy =FSÈyÜ˛yˆÏÓ˚ ˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ ÙˆÏôƒ Óï≈˛Ùyl ÌyˆÏÜ˛–

7. ˆÓ˚î%ôÓ˚ í˛z!qò ˛õò G Ü˛ƒy˛õ!§í˛zˆÏ° !ÓˆÏË˛!òï˛ ~ÓÇ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ G ˛õˆÏòÓ˚ ÙyV˛áyˆÏl í˛zß¨ï˛ ≤Ãçy!ï˛ˆÏï˛
Ë˛yçÜ˛ Ü˛°y Óï≈˛Ùyl ÌyÜ˛yÎ˚ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛Ó˚ Ó,!k˛ x!lÎ˚ï˛ •Î˚–

8. Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Óy•zˆÏÓ˚Ó˚ xyÓÓ˚ˆÏî Ü˛yÎ≈Ü˛Ó˚# ˆfiê˛yÙyê˛y ÌyÜ˛yÓ˚ çlƒ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ !°DôˆÏÓ˚Ó˚ G˛õÓ˚
xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#°–

9. ˆÓ˚î%ôyÓ˚î Ü˛°y ~ÓÇ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ≤Ãyã˛#Ó˚ xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–

10. ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ÙôƒfliˆÏ°Ó˚ Ó¶˛ƒyˆÏÜ˛y£Ï myÓ˚y à!ë˛ï˛ Ü˛°%ˆÏÙ°y à!ë˛ï˛ •Î˚–

11. ˆÓ˚î%ôyÓ˚î Ü˛°y ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ !§í˛zˆÏí˛y•zˆÏ°ê˛yÓ˚ Ùyï,˛ˆÏÜ˛yˆÏ£Ï ˛õ!Ó˚îï˛ •Î˚–

12. Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ !ÓòyÓ˚î ò%!ê˛ Ü˛˛õy!ê˛Ü˛y §,!‹TÓ˚ myÓ˚y §y!ôï˛ •Î˚–

1.5.3  !ÓË˛yàÈüüüÈÓ yˆÏÎ˚yÊ˛y•zê˛y (Bryophyta)

§yôyÓ˚î ˜Ó!¢‹Tƒ /

1. !°DôÓ˚ í˛z!qò !l!ò≈‹T ò%!ê˛ ò¢yÎ˚ !ÓË˛_´– ÎÌyÈüüüÈ (i) ¢y!Î˚ï˛ñ ¢yáy!ß∫ï˛ Ìƒy°ˆÏÎ˚í˛ Óy §)eyÜ˛yÓ˚ ˆ≤ÃyˆÏê˛y!lÙy
ò¢y ~ÓÇ (ii) ò#â≈ñ }ç%ñ fliyÎ˚# ˛õeyÓÜ˛y[˛ ò¢yÈüüüÈàƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚–

2. àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛ñ Ù)°•#l ~ÓÇ ˆÎÔl çll xD ôyÓ˚î Ü˛ˆÏÓ˚–

3. Ó˚y•zçˆÏÎ˚í˛ Ó‡ˆÏÜ˛y£Ï#ñ ¢yáy!ß∫ï˛ ~ÓÇ !ï˛Î≈Ü˛ ≤Ãyã˛#Ó˚ !Ó!¢‹T–

4. ˆÓ˚î%ôÓ˚ í˛z!qò ˛õòñ !§ê˛y G Ü˛ƒy˛õ!§í˛z° myÓ˚y à!ë˛ï˛–

5. ˆÓ˚î%ôyÓ˚î Ü˛°y º*ˆÏîÓ˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ xÌÓy xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •ˆÏï˛ ˛õyˆÏÓ˚ !Ü˛v í˛zË˛Î˚
ˆ«˛ˆÏe•z ˆÓ˚î%ôyÓ˚î Ü˛°y ÙyV˛áyˆÏl xÓ!fliï˛ Ó¶˛ƒy Ü˛°%ˆÏÙ°yˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ÌyˆÏÜ˛–

6. ˆÓ˚î%ôyÓ˚î Ü˛°y ˆÌˆÏÜ˛ ˆÜ˛Ó°Ùye ˆÓ˚î% í˛zÍ˛õß¨ •Î˚– Ó¶˛ƒy ˆÜ˛y£ÏÈüüüÈ•zˆÏ°ê˛yÓ˚ §¡õ)î≈ xl%˛õ!fliï˛–
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~•z !ï˛l!ê˛ ˆ◊!îÓ˚ í˛zˆÏÕ‘áˆÏÎyàƒ ï˛Ê˛yÍ=!° !l¡¨!°!áï˛  (Table 1)

˜Ó!¢‹Tƒ

ˆ≤ÃyˆÏê˛y!lÙy

!°DôÓ˚ í z̨!qò ˆò•

¢yáy

˛õyï˛yÓ˚ í z̨Í˛õ!_

˛õyï˛yÓ˚ !Ólƒy§

˛õyï˛yÓ˚ ôÓ˚î

˛õyï˛yÓ˚ ˆÜ˛y£Ï

Ó y Ï̂Î˚yÊ˛y•zê˛y
(Bryophyta)

§)eyÜ˛yÓ̊ñ x Ï̂lÜ˛ Ù%Ü%̨ ° àë˛l Ü˛ Ï̂Ó̊ñ
ˆàÙy §,!‹T Ü˛ Ï̂Ó˚

˛õyï˛yÎ%_´ (foliose)

Ü˛y Ï̂[˛Ó˚ cÜ‰̨  ˆÌ Ï̂Ü˛ í z̨Í˛õ!_ ~ÓÇ
à!ë˛ï˛ •Î˚

~Ü˛ê˛y ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï

˛õyï˛y §yôyÓ˚îï˛/ §!˛õ≈° Óy
~Ü˛yhs˝Ó˚ Ë˛y Ï̂Ó §!Iï˛

˛õyï˛y ~Ü˛ ï˛ Ï̂° §!Iï˛ñ xá![˛ï˛

°¡∫yˆ Ïê ˛ñ ê˛ ∆ y• zˆ Ïàyî !ÓÓ˚°ñ
ˆÜœ̨ y Ï̂Ó˚y≤’yfiê˛ x§Çáƒ

ÙyÓ˚Ü˛ƒyl!§ Ï̂Î˚yÊ˛y•zê˛y
(Marchantiophyta)

≤Ãôylï˛ ˆày°yÜ˛yÓ˚ xÌÓy Ìƒy°y§
çyï˛#Î˚ñ ~Ü˛ê˛y Ù%Ü%̨ ° àë˛l Ü˛ Ï̂Ó˚ñ
ˆàÙy §,!‹T Ü˛ Ï̂Ó˚ ly

Ìƒy°y§ xÌÓy ˛õyï˛y§ò,¢ xDÎ%_´
åÊ˛!°G§äñ Ìƒy°y§ §Ó˚° xÌÓy
ÓyÎ%̊ ≤Ã Ï̂Ü˛y¤˛Î%_´ñ !Ó£ÏÙ˛õ,¤˛#Î˚

˛õyï˛yÓ˚ ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï xÌÓy
Ü˛yˆÏu˛Ó˚ !Ë˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£Ï ˆÌˆÏÜ˛
í˛zÍ˛õ!_ñ Ü˛òy!ã˛Í Ü˛yˆÏ[˛Ó˚ cÜ‰˛
ˆÌˆÏÜ˛

ò%ˆÏê˛y ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï å~Ü˛ê˛y
Calobryalles ~ÓÇ
Metzgeriales)

ò%ˆ Ïê ˛y Óy !ï˛l!ê˛ §y!Ó˚ˆ Ïï˛ñ
xB˛ Ï̂ò Ï̂¢Ó˚ ˛õyï˛y !Ë˛ß¨ Ùy Į̈̂ õÓ˚

˛õyï˛y ~Ü˛ ï˛ˆÏ° §!Iï˛ñ ò%ˆÏê˛y
á Ï̂[˛ !ÓË˛_´

§yôyÓ˚îï˛ ê˛∆y•zˆÏàyl G x§Çáƒ
ˆÜœ̨ y Ï̂Ó˚y≤’yfiê˛ Óï≈̨ Ùyl

xƒy Ï̂siy Ï̂§ Ï̂Ó˚y Ï̂ê˛yÊ˛y•zê˛y
(Anthocerotophyta)

ˆày°yÜ˛yÓ˚ñ ~Ü˛ê˛y Ù%Ü%˛° àë˛l
Ü˛ Ï̂Ó˚ñ ˆàÙy §,!‹T Ü˛ Ï̂Ó˚ ly

§Ó˚° Ìƒy°y§ñ !Ó£ÏÙ˛õ,¤˛#Î˚

Ìƒy°y§ÈüÈçyï˛#Î˚

ê ∆̨y•ẑ Ïàyl xl%̨ õ!fliï˛ñ ~Ü˛ ˆÌ Ï̂Ü˛
ã˛yÓ˚!ê˛ ˆÜœ̨ y Ï̂Ó˚y≤’yfiê˛ Óï≈̨ Ùyl
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˜Ó!¢‹Tƒ

!Ó Ï̂¢£Ï xDyî%

ˆàÙy

ç° §ÇÓ•lÜ˛yÓ˚# ˆÜ˛y£Ï

Ó˚y•zç Ï̂Î˚í˛

çllÈüÈx Ï̂DÓ˚ fliyl

˛õƒyÓ˚yÊ˛y•z!§§

ˆÓ˚î%ôÓ˚ í z̨!q Ï̂òÓ˚ Ó,!k˛

Ó˚¶…̨

!§ê˛y

Ü˛ƒy!°≤Wz∆y

Ü˛ƒy˛õ!§í z̨°

ÙyÓ˚Ü˛ƒyl!§ Ï̂Î˚yÊ˛y•zê˛y
(Marchantiophyta)

˜ï˛° ˆÜ˛y£Ï Óï≈̨ Ùyl

§yôyÓ˚îï˛ ˛õyï˛yÎ˚ Ìy Ï̂Ü˛

!Ü˛S%È Ìƒy°y§ çyï˛#Î˚ ≤Ãçy!ï˛ˆÏï˛
Óï≈˛Ùyl

Óî≈•#lñ ~Ü˛ Ï̂Ü˛y£Ï#

x@˝Ãfli =FSÈ å˛õyï˛yÎ%_´ ≤Ãçy!ï˛ Ï̂ï˛ä
xÌÓy Ìƒy°y Ï̂§Ó˚ ˛õ,¤˛ Ï̂ò Ï̂¢

§yôyÓ˚îï˛/ ÌyˆÏÜ˛ lyñ !Ùí˛z!§ˆÏ°ç
!Ê˛°y Ï̂Ùrê˛ Ìy Ï̂Ü˛

x@˝Ãfli

xl%̨ õ!fliï˛ñ !Ü˛v !Ü˛S%È !Ü˛S%È Ìƒy°y Ï̂§
Óï≈˛Ùyl

Óî≈•#lñ ˆÓ˚î% !ÓòyÓ˚î ~Ó˚ !ë˛Ü˛ ˛õ)̂ ÏÓ≈
•ë˛yÍ Ó,!k˛ ≤ÃyÆ •Î˚

!Óòy!Ó˚ï˛ ~ÓÇ !§ê˛yÓ˚ ˛õyò Ï̂ò Ï̂¢ Ìy Ï̂Ü˛

ˆày°yÜ˛yÓ˚ Óy °¡∫y Ï̂ê˛ñ xyÓÓ˚î ~Ü˛
Óy Ó‡ Ï̂Ü˛y£Ï hflÏÓ˚Î%_´

Ó y Ï̂Î˚yÊ˛y•zê˛y
(Bryophyta)

§Ó˚°ñ ˆSÈyê˛ ˜ï˛° ˆÜ˛y£Ï ÌyÜ˛ Ï̂ï˛ G
˛õy Ï̂Ó˚ xÌÓy xl%̨ õ!fliï˛

§yôyÓ˚îï˛ ˛õyï˛yñ Ü˛yu˛ñ Ó˚y•zç Ï̂Î˚í˛ G
ˆ≤Ãy Ï̂ê˛y Ï̂lÙyÎ˚ Óï≈̨ Ùyl

!°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛zË˛Î˚ ˆ«˛ˆÏe•z
Óï≈˛Ùyl

ÓyòyÙ#ñ Ó‡ Ï̂Ü˛y£Ï#

x@˝Ãfli =FSÈ

˛õ%Çôyl# G flf#ôyl#Ó˚ §!•ï˛ Ìy Ï̂Ü˛

x@˝Ãfli

ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Ü˛ƒy˛õ!§í˛z° ~
Óï≈˛Ùyl

§y Ï̂°yÜ˛§Ç Ï̂Ÿ’£ÏÜ˛yÓ˚#

!Óòy!Ó̊ï˛ñ !§ê˛yÓ̊ ~ÓÇ Ü˛ƒy˛õ!§í z̨° ~Ó̊
x Ï̂@˝Ã fliyÎ˚#Ë˛y Ï̂Ó Ìy Ï̂Ü˛

ç!ê˛°ñ x˛õyÓ˚!Ü˛í z̨°yÙñ !ÌÜ˛y ~ÓÇ
@̋Ã#Óy Óï≈̨Ùylñ xyÓÓ̊îñ Ó‡ Ï̂Ü y̨£Ï hflÏÓ˚Î%_´

xƒy Ï̂siy Ï̂§ Ï̂Ó˚y Ï̂ê˛yÊ˛y•zê˛y
(Anthocerotophyta)

~Ü˛!ê˛ ˛õy•z!Ó̊l Ï̂Î̊í˛Î%_´ñ ˆÜœ̨ y Ï̂Ó̊y≤’yfiê˛
Óï≈˛Ùyl

xl%̨ õ!fliï˛

xl%̨ õ!fliï˛

Óî≈•#lñ ~Ü˛ Ï̂Ü˛y£Ï#

Ìƒy°y§ ~ !l!•ï˛ Ìy Ï̂Ü˛ñ SÈí ¸̨y Ï̂ly

Ìy Ï̂Ü˛ ly

!l¡¨fli Ë˛yçÜ˛ Ü˛°y

!°DôÓ˚ ~ÓÇ ˆÓ˚î%ôÓ˚ í z̨!q Ï̂òÓ˚ í z̨Ë˛Î˚
ˆ«˛ Ï̂e•z Óï≈̨ Ùyl

xl%̨ õ!fliï˛

Ìy Ï̂Ü˛ ly

ˆÓ°lyÜ˛yÓ˚ñ xyÓÓ˚î Ó‡ˆÏÜ˛y£Ï
hflÏÓ˚Î%_´
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˜Ó!¢‹Tƒ

Ü˛ƒy˛õ!§í z̨° ~ Ó¶˛ƒy ˆÜ˛y£Ï

Ü˛ƒy˛õ!§í ẑ̨ Ï°Ó˚ !ÓòyÓ˚î

Ó˚§yÎ˚l

ÙyÓ˚Ü˛ƒyl!§ Ï̂Î˚yÊ˛y•zê˛y
(Marchantiophyta)

§!˛õ≈°yÜ˛yÓ˚ñ ò#â≈ fli(° ˆÜ˛y£Ï Óy •ẑ Ï°ê˛yÓ˚

ã˛yÓ˚!ê˛ Ü˛˛õy!ê˛Ü˛yÎ˚ !Óò#î≈ •Î˚ ~ÓÇ
ˆÓ˚î%=!° § Ï̂D § Ï̂D Óy•ẑ ÏÓ˚ !là≈ï˛ •Î˚

ˆÙy Ï̂lyê˛yÓ˚!˛õlñ !§§!Ü˛í z̨ê˛yÓ˚!˛õl ~ÓÇ
í˛y•zê˛yÓ˚!˛õlñ °%l%°ƒy!Ó˚Ü˛ xƒy!§í˛

Ó y Ï̂Î˚yÊ˛y•zê˛y
(Bryophyta)

Ü˛°%̂ ÏÙ°y

≤Ãôylï˛/ x˛õyÓ˚!Ü˛í˛ z°yÙ ~ÓÇ
ˆ˛õ!Ó˚̂ Ïfiê˛yÙ òhs˝ myÓ˚y •Î˚– !Ü˛S%È !Ü˛S%È
ˆ«˛ Ï̂e ˆ˛õ!Ó˚̂ Ïfiê˛yÙ òhs˝ ˆl•z

ê ∆̨y•zê˛yÓ˚!˛õlñ ABA

xƒy Ï̂siy Ï̂§ Ï̂Ó˚y Ï̂ê˛yÊ˛y•zê˛y
(Anthocerotophyta)

Ü˛°%̂ ÏÙ°y ~ÓÇ !§í ẑ̨ Ïí˛y•ẑ Ï°ê˛yÓ˚

ò%•z!ê˛ Ü˛˛õy!ê˛Ü˛yÎ˚ !Óò#î≈ •Î˚ ~ÓÇ
˛õ!Ó˚îï˛ ˆÓ˚î% !là≈ï˛ •Î˚ ~ÓÇ ˆÓ˚î%
í z̨Í˛õyòl ≤Ã!e´Î˚yG ã˛° Ï̂ï˛ Ìy Ï̂Ü˛

ê˛yÓ˚!˛õ Ï̂ly Ï̂Î˚í˛§
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1.6 §yÓ˚yÇ¢

˛õ,!ÌÓ#ˆÏï˛ ˆÎ §Ü˛° fl∫ˆÏË˛yç# fli°ç í˛z!qò Óï≈˛Ùyl ï˛yˆÏòÓ˚ ÙˆÏôƒ Ó yˆÏÎ˚yÊ˛y•zê˛ xyÜ˛yˆÏÓ˚ §Ó≈yˆÏ˛õ«˛y «%˛oï˛Ù– ~•z
~Ü˛Ü˛!ê˛ˆÏï˛ xyÙÓ˚y Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ §yˆÏÌ §yˆÏÌ xlƒylƒ !ÓË˛yˆÏàÓ˚ §yˆÏÌ ï˛yˆÏòÓ˚ §yò,¢ƒñ
˜Ó§yò,¢ƒ xyˆÏ°yã˛ly Ü˛ˆÏÓ˚ ˆòˆÏá!SÈ ˆÎ xyÜ˛yˆÏÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ «%˛oï˛Ù •ˆÏ°G í˛z!qò çàˆÏï˛ ï˛yˆÏòÓ˚ fliyl á%Ó•z =Ó˚&c˛õ)î≈
çyÎ˚àyÎ˚– 960!ê˛ àî ~ÓÇ ≤ÃyÎ˚ 24000!ê˛ ≤Ãçy!ï˛ˆÏÜ˛ ï˛yˆÏòÓ˚ ÙˆÏôƒ ˛õÓ˚flõÓ˚ §yò,ˆÏ¢ƒÓ˚ !Ë˛!_ˆÏï˛ !ï˛l!ê˛ ˆ◊!îˆÏï˛ Ë˛yà
Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ~ÓÇ ~•z ˆ◊!î=!°Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ xyˆÏ°yã˛lyÓ˚ ÙyôƒˆÏÙ §Ù@˝Ã Ó yˆÏÎ˚yÊ˛y•zê˛ §¡õˆÏÜ≈˛ xyÙyˆÏòÓ˚ ~Ü˛!ê˛
˛õ!Ó˚‹ÒyÓ˚ ôyÓ˚îy •ˆÏÎ˚ˆÏSÈ–

1.7 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. Ó yˆÏÎ˚yÊ˛y•zê˛ Ó°ˆÏï˛ Ü˛# ˆÓyˆÏV˛l⁄ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yôyÓ˚î ˜Ó!¢‹Tƒ=!° í˛zˆÏÕ‘á Ü˛Ó˚&l–
2. ç#Ólã˛e´ Ó°ˆÏï˛ Ü˛# ˆÓyˆÏV˛l⁄ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ç#Ólã˛e´ xyˆÏ°yã˛ly Ü˛Ó˚&l–
3. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˜¢Óy° çyï˛#Î˚ í˛z!qˆÏòÓ˚ Ü˛# Ü˛# !Ó£ÏˆÏÎ˚ §yò,¢ƒ ~ÓÇ ˜Ó§yò,¢ƒ ˛õ!Ó˚°!«˛ï˛ •Î˚⁄
4. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ=!° í˛zˆÏÕ‘á Ü˛Ó˚&l–
5. ÙyÓ˚Ü˛ƒyl!§GÊ˛y•zê˛yÓ˚ ˆ◊!î ˜Ó!¢‹Tƒ=!° í˛zˆÏÕ‘á Ü˛Ó˚&l–
6. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!Ólƒy§ ˛õk˛!ï˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–
7. ˆ◊!î xƒyˆÏsiˆÏ§ˆÏÓ˚yˆÏê˛yÊ˛y•zê˛yÓ˚ §yôyÓ˚î ˜Ó!¢‹Tƒ=!° !°á%l–
8. Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ ˆ◊!îÓ˚ ˜Ó!¢‹Tƒ=!° !°!˛õÓk˛ Ü˛Ó˚&l–

1.8 í˛z_Ó˚Ùy°y

xl%¢#°l# – 1

1. 1. !°DôÓ˚– 2. Ó˚y•zçˆÏÎ˚í˛– 3. flf#ôyl#–

4. !°à‰l#l– 5. flf#ôyl#– 6. Êœ˛yˆÏflÒÓ˚–

7. lƒy§˛õy!ï˛– 8. !m– 9. Ü˛ƒy˛õ!§í˛z° Û~ xÌÓy Ü˛ƒy˛õ!§í˛z° ˛õò G !§ê˛y–

10. x§Ù xyÜ,˛!ï˛Ó˚– 11. ç° ˘ ÙyôƒÙ– 12. çy•zˆÏàyê˛ Óy º*îyl%–

13. ˆÓ˚î%– 14. x§Dç!l– 15. xˆÏÓ˚î%ç!l–

xl%¢#°l# – 2

1. 1. ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï– 2. §¡õ)î≈ Óy xyÇ!¢Ü˛Ë˛yˆÏÓ– 3. •Î˚ ly–

4. ˆŸªï˛§yÓ˚– 5. ç°ˆÏ¢y£Ïîñ Ùy!ê˛ˆÏï˛ xyê˛ˆÏÜ˛ Ó˚yáˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– 6. xl%ˆÏFSÈò 1.2 ˆòá%l–
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7. Ó¶˛ƒy ˆÜ˛yˆÏ£ÏÓ˚ xyÓÓ˚î– 8. Ü˛ Ï̂Ó˚ ly–  9. ˜¢Óy°–

10. •Î˚–

§Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°# åí˛z_Ó˚Ùy°yä /

1. 1.1 ~ÓÇ 1.2 xl%ˆÏFSÈò ˆòá%l–
2. 1.3 xl%ˆÏFSÈò ˆòá%l–
3. xl%ˆÏFSÈò 1.4.1 ˆòá%l
4. xl%ˆÏFSÈò 1.4.2 ˆòá%l
5. xl%ˆÏFSÈò 1.5.1 ˆòá%l
6. xl%ˆÏFSÈò 1.5 ˆòá%l
7. xl%ˆÏFSÈò 1.5.2 ˆòá%l
8. xl%ˆÏFSÈò 1.5.3 ˆòá%l
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~Ü˛Ü˛ 2 o !Ó˚Ü˛!§Î˚y (Riccia), ÙyÓ˚Ü˛ƒyl!§Î˚y (Marchantia), ˆ˛õyˆÏÓ˚Õ‘y
(Porella), xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros), ~ÓÇ !Ê˛í˛zly!Ó˚Î˚yÈüÈÓ˚
(Funaria) ç#Ólã˛e´ G §yôyÓ˚î ˜Ó!¢‹Tƒ

àë˛l

2.0 í ẑ̨ Ïj¢ƒ

2.1 ≤ÃhflÏyÓly

2.2 !Ó˚Ü˛!§Î˚y (Riccia)

2.2.1 !ÓhflÏyÓ˚î G Ó§!ï˛

2.2.2 !°DôÓ˚ í˛z!qò

2.2.3 çll

2.2.4 ˆÓ˚î%ôÓ˚ í˛z!qò

2.2.5 ≤ÃŸ¿yÓ!°

2.2.6 í˛z_Ó˚Ùy°y

2.3 ÙyÓ˚Ü˛ƒyl!§Î˚y (Marchantia)

2.3.1 !ÓhflÏyÓ˚î G Ó§!ï˛

2.3.2 !°DôÓ˚ í˛z!qò

2.3.3 çll

2.3.4 ˆÓ˚î%ôÓ˚ í˛z!qò

2.3.5 ≤ÃŸ¿yÓ!°

2.3.6 í˛z_Ó˚Ùy°y

2.4 ˆ˛õyˆÏÓ˚Õ‘y (Porella)

2.4.1 !ÓhflÏyÓ˚î G Ó§!ï˛

2.4.2 !°DôÓ˚ í˛z!qò

2.4.3 çll

2.4.4 ˆÓ˚î%ôÓ˚ í˛z!qò

2.4.5 ≤ÃŸ¿yÓ!°

2.4.6 í˛z_Ó˚Ùy°y
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2.5 xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros)

2.5.1 !ÓhflÏyÓ˚î G Ó§!ï˛

2.5.2 !°DôÓ˚ í˛z!qò

2.5.3 çll

2.5.4 ˆÓ˚î%ôÓ˚ í˛z!qò

2.5.5 ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò

2.5.6 xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ §yˆÏÌ xlƒylƒ í˛z!qòˆÏày¤˛#Ó˚ §¡õÜ≈˛

2.5.7 xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ç#Ó!ÓK˛yl !Ó£ÏÎ˚Ü˛ =Ó˚&c

2.5.8 ≤ÃŸ¿yÓ°#

2.5.9 í˛z_Ó˚Ùy°y

2.6 !Ê˛í˛zˆÏl!Ó˚Î˚y (Funaria)

2.6.1 !ÓhflÏyÓ˚ G Ó§!ï˛

2.6.2 !°DôÓ˚ í˛z!qò

2.6.3 çll

2.6.4 ˆÓ˚î%ôÓ˚ í˛z!qò

2.6.5 ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò

2.6.6 ≤ÃŸ¿yÓ°#

2.6.7 í˛z_Ó˚Ùy°y

2.7 §yÓ˚yÇ¢

2.0 í ẑ̨ Ïj¢ƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!l
l Ó yˆÏÎ˚yÊ˛y•zê˛ xhs˝à≈ï˛ í˛z˛õ!Ó˚í˛z_´ §ò§ƒˆÏòÓ˚ àë˛làï˛ ˜Ó!ã˛e !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–
l ~ˆÏòÓ˚ ç#Ólã˛ˆÏe´Ó˚ !Ó!Ë˛ß¨ !òÜ˛ Ó%V˛ˆÏï˛ §«˛Ù •ˆÏÓl–

2.1 ≤ÃhflÏyÓly

˛õ)Ó≈Óï≈˛# ~Ü˛ˆÏÜ˛ xyÙÓ˚y Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˜Ó!¢‹Tƒñ ˆ◊!î!ÓË˛yà G ç#Ólã˛e´ §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly
Ü˛ˆÏÓ˚!SÈ– Óï≈˛Ùyl ~Ü˛Ü˛!ê˛ˆÏï˛ xy˛õlyÓ˚y !Ó˚Ü˛!§Î˚y (Riccia), ÙyÓ˚Ü˛ƒyl!§Î˚y (Marchantia), ˆ˛õyˆÏÓ˚°y (Porella),

xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros) ~ÓÇ !Ê˛í˛zly!Ó˚Î˚yÈüÈÓ˚ (Funaria) ç#Ól ã˛e´ ~ÓÇ §yôyÓ˚î ˜Ó!¢ˆÏ‹TƒÓ˚ §ˆÏD ˛õ!Ó˚!ã˛ï˛
•ˆÏÓl–
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2.2 !Ó˚Ü˛!§Î˚y (Riccia)

2.2.1  !ÓhflÏyÓ˚î G Ó§!ï˛
!Ó˚Ü˛!§Î˚y àî!ê˛ Óƒy˛õÜ˛Ë˛yˆÏÓ !Óhfl,Ïï˛– 138!ê˛ ≤Ãçy!ï˛ §• ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó≈e•z ~ˆÏòÓ˚ ˛õyGÎ˚y ÎyÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ 30!ê˛

≤Ãçy!ï˛ !ÓòƒyÙyl– ˆÜ˛°Ó°Ùye ~Ü˛!ê˛ ≤Ãçy!ï˛ SÈyí ¸̨y §Ü˛° ≤Ãçy!ï˛•z fli°ç– !Ó˚Ü˛!§Î˚y Êœ%˛•zê˛ƒy™ (Riccia fluitans)

~Ü˛Ùye Ë˛y§Ùyl ç°ç ≤Ãçy!ï˛– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ˛õyGÎ˚y ÎyÎ˚ ~Ó˚Ü˛Ù í˛zˆÏÕ‘áˆÏÎyàƒ ≤Ãçy!ï˛=!° •° / !Ó˚Ü˛!§Î˚y
!í˛§‰Ü˛y°yÓ˚ñ (Riccia discolor), !Ó˚Ü˛!§Î˚y Ê ˛!fiê˛ñ (Riccia frostii), !Ó˚Ü˛!§Î˚y !e´‹Ty!°ly (Riccia crystallina),

!Ó˚Ü˛!§Î˚y àƒyˆÏO!ê˛Ü˛y (Riccia gangetica)– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ §Ùï˛° G ˛õy•yí˛¸# xMÈ˛ˆÏ° !Ó!Ë˛ß¨ fliyˆÏl ~ˆÏòÓ˚ ˛õyGÎ˚y
ÎyÎ˚–

Ó§!ï˛ / !Ó˚Ü˛!§Î˚y ≤Ãôylï˛/ fli°ç Ìƒy°y§ çyï˛#Î˚ í˛z!qòñ ~ˆÏòÓ˚ ≤Ãôyl í˛z!qòˆÏò•!ê˛ !°DôÓ˚– Ó£Ï≈yÜ˛yˆÏ°
≤Ãçy!ï˛=!° xyo≈ ≤Ãyã˛#Ó˚àyˆÏe xÌÓy Ë)˛!ÙˆÏï˛ ˆày°yÜ˛yÓ˚ àë˛l!ÓlƒyˆÏ§ hflÏˆÏÓ˚ hflÏˆÏÓ˚ çß√yÎ˚–

2.2.2  !°DôÓ˚ í˛z!qò
(A) Ó!•/xD§Çfliyl / !Ó˚Ü˛!§Î˚y ~Ü˛!ê˛ !Ó£ÏÙ˛õ,¤˛#Î˚ñ ã˛ƒy≤Wzyñ ¢y!Î˚ï˛ñ !Ê˛ï˛yÜ,˛!ï˛ñ Ó˚§y°ñ §Ó%ç ÓˆÏî≈Ó˚ñ mƒy@˝Ã
¢yáy!Ó!¢‹T Ìƒy°y§ çyï˛#Î˚ í˛z!qò– mƒy@˝Ã ¢yáy!ß∫ï˛ ÓˆÏ° ˆày°yˆÏ˛õÓ˚ ˛õy˛õ!í˛¸Ó˚ ÙˆÏï˛y ~Ü˛§ˆÏD !ÓlƒhflÏ ˆÌˆÏÜ˛
ÚˆÓ˚yˆÏ§ê˛Û xyÜ˛yÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚– ÙôƒÓï≈˛# xMÈ˛° Ó‡ˆÏÜ˛yˆÏ£ÏÓ˚ hflÏÓ˚ !òˆÏÎ˚ ˜ï˛!Ó˚– e´Ù¢ !Ü˛lyÓ˚yÓ˚ !òˆÏÜ˛ ˆÜ˛y£Ï hflÏÓ˚
˛õyï˛°y •ˆÏÎ˚ ÎyÎ˚– ≤Ã!ï˛ ¢yáyÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° ˜òâ≈ƒ ÓÓ˚yÓÓ˚ Ùôƒfli° !òˆÏÎ˚ ~Ü˛!ê˛ áÑyç ÌyÜ˛yÎ˚ ~!ê˛ Ùôƒ!¢Ó˚yÓ˚ ÙˆÏï˛y
ˆòáyÎ˚– ¢yáyÓ˚ ¢#ˆÏ£Ï≈ ~•z áÑyç ˆ¢£Ï •Î˚ ~ÓÇ ~ˆÏÜ˛ x@˝Ãfli áÑyç (apical notch) ÓˆÏ°– ¢yáyÓ˚ ¢#ˆÏ£Ï≈ áÑyˆÏçÓ˚
ÙˆÏôƒ Ë˛yçÜ˛ Ü˛°y ÌyˆÏÜ˛– ~ˆÏòÓ˚ ï˛Í˛õÓ˚ï˛yÎ˚ Ìƒy°yˆÏ§Ó˚ ˜òâ≈ƒ Ó,!k˛ •Î˚– Ìƒy°y§ñ ˆÓ˚áyÜ˛yÓ˚ Óy !Ü˛°yÜ˛yÓ˚ xÌÓy
!Óï˛y¡∫%°yÜ˛yÓ˚–

Ìƒy°yˆÏ§Ó˚ xB˛ˆÏò¢ ˆÌˆÏÜ˛ Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ ~ÓÇ ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ í˛zÍ˛õß¨ •Î˚– Ó˚y•zçˆÏÎ˚í˛ ò%•z Ó˚Ü˛ˆÏÙÓ˚ñ
Ù§,î ≤Ãyã˛#Ó˚Î%_´ ~ÓÇ Ü˛#°Ü˛yÜ˛yÓ˚– Ù§,î Ó˚y•zçˆÏÎ˚í˛=!° ò#â≈ñ Óî≈•#l ~ÓÇ Ü˛#°Ü˛yÜ˛yÓ˚ Ó˚y•zçˆÏÎ˚í˛=!°Ó˚ ÙˆÏôƒ
ˆ˛õˆÏÓ˚ˆÏÜ˛Ó˚ lƒyÎ˚ ˆàÑyç Óï≈˛Ùyl– Ó˚y•zçˆÏÎ˚í˛=!° Ù)ˆÏ°Ó˚ ÙˆÏï˛y Ü˛yç Ü˛ˆÏÓ˚ÈüüüÈÌƒy°y§ˆÏÜ˛ Ùy!ê˛Ó˚ §yˆÏÌ xyê˛ˆÏÜ˛ Ó˚yˆÏá
~ÓÇ Ùy!ê˛ ˆÌˆÏÜ˛ ç° G Ó˚§ ˆ¢y£Ïî Ü˛ˆÏÓ˚– Ìƒy°yˆÏ§Ó˚ xB˛ˆÏò¢ ˆÌˆÏÜ˛ Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ í˛zÍ˛õß¨ •Î˚– ¢ÕÒ=!°
•y°Ü˛y ˆÓ=l# ÓˆÏî≈Ó˚ñ Ó‡ˆÏÜ˛y£Ï# !Ü˛v ~Ü˛!ê˛Ùye ˆÜ˛y£Ï hflÏÓ˚ Î%_´ñ ˆÙyê˛y– ≤Ã!ï˛ ¢yáyÓ˚ !Ü˛lyÓ˚yÓ˚ !òˆÏÜ˛ !ÓòƒyÙyl
~ÓÇ í˛z˛õÓ,!k˛ !Ó•#l– ç°ç ≤Ãçy!ï˛ˆÏï˛ Ó˚y•zçˆÏÎ˚í˛ G ¢ÕÒ xl%˛õ!fliï˛ å!ã˛e ≠ 2.2.1a-e)–

!ã˛e lÇ /     2.2.1     Ð Ð Ð Ð Ð (a) ÚˆÓ˚yˆÏ§ê˛Û xyÜ,˛!ï˛ §• !Ó˚Ü˛!§Î˚yÓ˚ !°DôÓ˚ í˛z!qòñ (b) !Ó˚Ü˛!§Î˚y
Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏò¢ñ (c) !Ó˚Ü˛!§Î˚y Ìƒy°yˆÏ§Ó˚ xB˛ ˆò¢ñ (d) Ù§,î ≤Ãyã˛#Ó˚

!Ó!¢‹T Ó˚y•zçˆÏÎ˚í˛ñ (e) Ü˛#°Ü˛yÜ˛yÓ˚ Ó˚y•zçˆÏÎ˚í˛–

x@˝Ãfli áÑyç

(a) (b) (c) (d) (e)



30 NSOU l CC-BT-04

(B) xhs˝/xD§Çfliyl /  !Ó˚Ü˛!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏò §%®Ó˚Ë˛yˆÏÓ !ÓlƒhflÏ ò%!ê˛ !Ó˛õÓ˚#ï˛ ≤ÃÜ,˛!ï˛Ó˚ ˆÜ˛y£ÏhflÏÓ˚ ˆòáy
ÎyÎ˚ ÎÌy / (i) ˛õ,¤˛yˆÏòˆÏ¢ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´ ˆÜ˛y£Ï ~ÓÇ (ii) !lˆÏ¡¨ xÌÓy xB˛ˆÏòˆÏ¢ áyòƒ §MÈ˛Î˚# xMÈ˛°–
l ˛õ,¤˛ˆÏòˆÏ¢Ó˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xMÈ˛° / ˛õ,¤˛ˆÏòˆÏ¢Ó˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´ ˆÜ˛y£Ï=!° áyí˛¸yË˛yˆÏÓ hflÏˆÏÓ˚ hflÏˆÏÓ˚
§!Iï˛ ÌyˆÏÜ˛ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛ §y!Ó˚Ó˚ ÙyˆÏV˛ ly°#Ó˚ lƒyÎ˚ ÓyÎ˚%˛õ)î≈ ≤Ãîy°# Óï≈˛Ùyl– ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Î%_´ ˆÜ˛yˆÏ£ÏÓ˚ §y!Ó˚Ó˚
≤Ãyhs˝ˆÏÜ˛y£Ï=!° Óî≈•#l G xyÜ˛yˆÏÓ˚ Óí˛¸ •Î˚– ÓyÎ˚%ly°# ÓyÎ˚%Ó˚¶…˛ myÓ˚y Óy•zˆÏÓ˚ í˛zß√%_´ •Î˚– ~•z Ü˛yÓ˚ˆÏî Ó!•c≈Ü˛ í˛zß¨ï˛
lÎ˚–
l xB˛ˆÏòˆÏ¢Ó˚ §MÈ˛Î˚# xMÈ˛° / Ìƒy°yˆÏ§Ó˚ !l¡¨yÇˆÏ¢Ó˚ ˆÜ˛y£Ï=!° ˛õƒyˆÏÓ˚lÜ˛y•zÙy çyï˛#Î˚ñ Óî≈•#lñ
ˆÜ˛y£Ïyhs˝Ó˚ÈüÈfliyl!Ó•#l– ~•z §Ó ˆÜ˛yˆÏ£Ï áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– §Ó≈!l¡¨ ˆÜ˛y£ÏhflÏÓ˚ !l¡¨cÜ˛ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ï˛yÓ˚
ˆÌˆÏÜ˛ ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ G Ó‡ˆÏÜ˛y£Ï#Î˚ ¢ÕÒ í˛zq(ï˛ •Î˚– å!ã˛e ≠ 2.2.2ä

!ã˛e lÇ /     2.2.2     /     !Ó˚Ü˛!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈò–

(C) x@˝Ãfli Ó,!k˛ /  Ó,!k˛ xMÈ˛° ~Ü˛!ê˛ §Ùyhs˝Ó˚y° §y!Ó˚ 3-5 Óy ï˛yÓ˚G ˆÓ!¢ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~•z ˆÜ˛y£Ï=!°
˛õÓ˚flõÓ˚ ˛õy¢y˛õy!¢ xÓ!fliï˛– ò#â≈ °¡∫ˆÏFSÈˆÏò å˛õ,¤˛ˆÏòˆÏ¢Ó˚ §yˆÏÌ §ÙˆÏÜ˛yîä ~•z ˆÜ˛y£Ï=!° !eˆÏÜ˛yîyÜ˛yÓ˚ ~ÓÇ ò#â≈
í˛z°¡∫ˆÏFSÈˆÏò å˛õ,¤˛ˆÏòˆÏ¢Ó˚ §yˆÏÌ §Ùyhs˝Ó˚y°ä ˆÜ˛y£Ï=!° xyÎ˚ï˛yÜ˛yÓ˚– Ó,!k˛Ó˚ ~•z xMÈ˛°!ê˛ Ìƒy°yˆÏ§Ó˚ §¡ø%á Ë˛yˆÏà
x@˝Ãfli áÑyˆÏç xÓ!fliï˛–

≤Ã!ï˛!ê˛ x@˝Ãfli ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ ~ˆÏÜ˛Ó˚ ˛õÓ˚ ~Ü˛ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˛õ,¤˛ˆÏò¢ ~ÓÇ xB˛ˆÏòˆÏ¢ x˛õï˛ƒ ˆÜ˛y£Ï §,!‹T
Ü˛ˆÏÓ˚– x˛õï˛ƒ ˆÜ˛y£Ï x@˝Ãfli ˆÜ˛yˆÏ£Ï ˛õyŸª≈#Î˚ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°G í˛zÍ˛õß¨ •ˆÏï˛ ˛õyˆÏÓ˚– Ìƒy°yˆÏ§Ó˚ ˆÓ!¢Ó˚Ë˛yà xÇ¢•z
˛õ,¤˛ˆÏòˆÏ¢Ó˚ x˛õï˛ƒ ˆÜ˛y£Ï=!° ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚ ~ÓÇ xB˛ˆÏòˆÏ¢Ó˚ x˛õï˛ƒ ˆÜ˛y£Ï=!° ˆÌˆÏÜ˛ Ìƒy°yˆÏ§Ó˚ l#ˆÏã˛Ó˚
ˆÜ˛yˆÏ£ÏÓ˚ hflÏÓ˚ñ Ó˚y•zçˆÏÎ˚í˛ ~ÓÇ ¢ÕÒ í˛zÍ˛õß¨ •Î˚–

x@˝Ãfli ˆÜ˛yˆÏ£ÏÓ˚ ≤ÃÌÙ !ÓË˛yçl Ìƒy°y§ §yÓ˚ˆÏÊ˛ˆÏ§Ó˚ §Ùyhs˝Ó˚y° ˆÜ˛y£Ï ≤Ãyã˛#Ó˚l §,!‹TÓ˚ ÙyôƒˆÏÙ §¡õß¨ •Î˚ Ê˛ˆÏ°
˛õ,¤˛ˆÏòˆÏ¢ ~Ü˛!ê˛ x˛õï˛ƒˆÏÜ˛y£Ï ~ÓÇ ~Ü˛•z ˛õk˛!ï˛ˆÏï˛ xB˛ˆÏòˆÏ¢ xyÓ˚ ~Ü˛!ê˛ ˆÜ˛y£Ï §,!‹T •Î˚– ˛˛õ,¤˛#Î˚ x˛õï˛ƒ
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ˆÜ˛y£Ï=!° ˆÌˆÏÜ˛ ˆÜœ˛yˆÏÓ˚y!Ê˛° Î%_´ xMÈ˛°ñ Ó!•/cÜ˛ ~ÓÇ çll xD ˜ï˛!Ó˚ •Î˚ ~ÓÇ xB˛#Î˚ x˛õï˛ƒ ˆÜ˛y£Ï=!°
ˆÌˆÏÜ˛ Ìƒy°yˆÏ§Ó˚ xB˛#Î˚ ˆòˆÏ¢Ó˚ §MÈ˛Î˚# xMÈ˛°ñ !l¡¨cÜ˛ñ Ó˚y•zçˆÏÎ˚í˛ G ¢ÕÒ í˛zÍ˛õß¨ •Î˚–

x˛õ!Ó˚îï˛ Ìƒy°yˆÏ§Ó˚ ~•z Ó,!k˛ xMÈ˛ˆÏ°Ó˚ ÙyV˛áyˆÏlÓ˚ ~Ü˛ Óy ~Ü˛y!ôÜ˛ ˆÜ˛y£Ï ï˛yˆÏòÓ˚ !ÓË˛yçl «˛Ùï˛y •yÓ˚yÎ˚ñ
Ê˛ˆÏ° Ó,!k˛Ó˚ xy!ò §Ùyhs˝Ó˚y° §y!Ó˚Ó˚ ˆÜ˛y£Ï=!° ÙyV˛áyˆÏlÓ˚ !ÓË˛yçl «˛Ùï˛y•#l ˆÜ˛y£Ï xMÈ˛ˆÏ°Ó˚ ò%!òˆÏÜ˛ !ÓlƒhflÏ
ÌyˆÏÜ˛ ~ÓÇ ~•z ˆÜ˛y£Ï=!° !ÓË˛yçl ï˛Í˛õÓ˚ï˛yÎ˚ ò%!òˆÏÜ˛ x@˝Ãfli ˆÜ˛y£Ï Î%_´ ò%!ê˛ ¢yáy í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ~ÓÇ mƒy@˝Ã ¢yáyÓ˚
í˛zÍ˛õ!_ •Î˚– ~•z ò%!ê˛ ¢yáyÓ˚ ÙyˆÏV˛Ó˚ xMÈ˛° áÑyç xyÜ˛yˆÏÓ˚ Óï≈˛Ùyl ÌyˆÏÜ˛ÈüüüÈ~ˆÏÜ˛•z x@˝Ãfli áÑyç ÓˆÏ°– å!ã˛e ≠
2.2.3ä

!ã˛e lÇ     2.2.3     /     x@˝ÃfliÓ,!k˛Ó˚ xMÈ˛ˆÏ°Ó˚ °¡∫ˆÏFSÈò–

2.2.3  çll

!Ó˚Ü˛!§Î˚yÓ˚ çll ≤Ãôylï˛ ò%Û≤ÃÜ˛yˆÏÓ˚Ó˚ñ xDç G ˆÎÔl–

n (A) xDç çll / xDç çll !lˆÏ¡¨ Ó!î≈ï˛ ˆÎ ˆÜ˛yˆÏly ~Ü˛!ê˛ í˛z˛õyˆÏÎ˚ §¡õß¨ •Î˚ /

(a) á[˛#Ë˛Ól /  Ìƒy°yˆÏ§Ó˚ ˛õŸã˛yÍ !òˆÏÜ˛Ó˚ xÇ¢ xˆÏlÜ˛ §ÙÎ˚ e´Ù¢ ÷!Ü˛ˆÏÎ˚ ˆÎˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ e´ˆÏÙ e´ˆÏÙ
x@˝ÃË˛yˆÏàÓ˚ !òˆÏÜ˛ mƒy@˝Ã¢yáy ˛õÎ≈hs˝ ˆ˛õÑÔSÈyÎ˚– ï˛ál ò%!ê˛ ¢yáy ˛õ,ÌÜ˛ •ˆÏÎ˚ ò%!ê˛ lï%˛l Ìƒy°y§ Ó˚*ˆÏ˛õ Ó,!k˛ ˛õyÎ˚–
(b) xfliy!lÜ˛ ¢yáy /  !Ó˚Ü˛!§Î˚yÓ˚ ç°ç ≤Ãçy!ï˛ Ï̂ï˛ å!Ó˚Ü˛!§Î˚y Êœ%˛•zê˛ƒy™ä (Riccia fluitans) Ìƒy°yˆÏ§Ó˚ !l¡¨yÇ¢
ˆÌˆÏÜ˛ xfliy!lÜ˛ ¢yáy í˛zÍ˛õß¨ •Î˚– ≤Ãôyl ¢yáy ˆÌˆÏÜ˛ ~•z ¢yáy=!° !Ó!FSÈß¨ •ˆÏÎ˚ lï%˛l Ìƒy°yˆÏ§Ó˚ §,!‹T
Ü˛ˆÏÓ˚–
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(c) fliyÎ˚# x@˝ÃÙ%Ü%˛° /  !Ó˚Ü˛!§Î˚yÓ˚ Ó‡ ≤Ãçy!ï˛ˆÏï˛ å!Ó˚Ü˛!§Î˚y !í˛§‰Ü˛y°yÓ˚ä (R. discolor) !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ÎyÓ˚y

÷‹Ò ˛õ!Ó˚ˆÏÓˆÏ¢ å≤Ã!ï˛Ü)˛° xÓfliyä çß√yÎ˚ ï˛yˆÏòÓ˚ Ìƒy°yˆÏ§Ó˚ x@˝ÃÙ%Ü%˛° Óƒï˛#ï˛ xÓ!¢‹T xÇ¢ ÙyÓ˚y ÎyÎ˚– xl%Ü)˛°

˛õ!Ó˚ˆÏÓˆÏ¢ !Óàï˛ ÓSÈˆÏÓ˚Ó˚ x@˝ÃÙ%Ü%˛° ˛õ%lÓ˚yÎ˚ lï%˛l Ìƒy°yˆÏ§ ˛õ!Ó˚îï˛ •Î˚–

(d) !ê˛í˛zÓyÓ˚ /  ≤Ã!ï˛Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ !Ó˚Ü˛!§Î˚yÓ˚ Ó‡ ≤Ãçy!ï˛ Ï̂ï˛ ˆÎÙl !Ó˚Ü˛!§Î˚y !í˛§‰Ü˛y°yÓ˚ (R. discolor),

!Ó˚Ü˛!§Î˚y Ó%°!ÓˆÏÊ˛Ó˚y (R. bulbifera), !Ó˚Ü˛!§Î˚y ˆ˛õˆÏÓ˚!ß¨§ñ (R. perennis), !Ó˚Ü˛!§Î˚y ˆË˛!§Ü˛yê˛y (R.

vesicata) fl≥˛#ï˛ Ü˛® §,!‹TÓ˚ ÙyôƒˆÏÙ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ lï%˛l Ìƒy°y§ §,!‹T Ü˛ˆÏÓ˚–

(e) !Ó˚Ü˛!§Î˚y @’Ü˛y (Riccia glauca) /  lyÙÜ˛ ≤Ãçy!ï˛ˆÏï˛ Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ x@˝ÃË˛yà ˆÌˆÏÜ˛ ˆàÙy (Gemma)Ó˚

§y•yˆÏÎƒ lï%˛l Ìƒy°y§ í˛zÍ˛õß¨ •ˆÏï˛ ˛õyˆÏÓ˚ !ë˛Ü˛ ˆÎÙlË˛yˆÏÓ ~Ü˛!ê˛ ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ lï%˛l !°DôÓ˚ í˛z!qò §,!‹T

Ü˛ˆÏÓ˚–

n (B) ˆÎÔl çll / Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ï˛ˆÏ° Óy í˛z˛õ!Ó˚ï˛ˆÏ° í˛zÍ˛õß¨ ˛õ%Çôyl# G flf#ôyl# §,!‹TÓ˚ ÙyôƒˆÏÙ !Ó˚Ü˛!§Î˚yÓ˚

ˆÎÔl çll §¡õß¨ •Î˚– ˛õ%Çôyl# ~ÓÇ flf#ôyl# ~Ü˛•z Ìƒy°yˆÏ§ çß√yˆÏï˛ ˛õyˆÏÓ˚ ˆÎÙl !Ó˚Ü˛!§Î˚y !e´fiê˛y!°ly (R.

crystallina), !Ó˚Ü˛!§Î˚y @’Ü˛y (R. glauca), !Ó˚Ü˛!§Î˚y !ÓÕ‘yÓ˚!í˛Î˚yÓ˚# (R. billardieri), R. gangetia ~ÓÇ ~•z

çyï˛#Î˚ Ìƒy°y§ˆÏÜ˛ Ó°y •Î˚ §•Óy§#– xyÓyÓ˚ xˆÏlÜ˛ˆÏ«˛ˆÏe ˆÎÙl !Ó˚Ü˛!§Î˚y !í˛§Ü˛y°yÓ˚ (R. discolor), !Ó˚Ü˛!§Î˚y

Ê ˛!‹T (R. frostii) •zï˛ƒy!òˆÏï˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ Ìƒy°y§ ˛õ%Çôyl# G flf#ôyl# ôyÓ˚î Ü˛ˆÏÓ˚ÈüüüÈ~Ó˚*˛õ Ìƒy°y§ˆÏÜ˛ !Ë˛ß¨Óy§# Ìƒy°y§

ÓˆÏ°– ˆÎÔlçll í˛zàƒyÙ#Î˚ ≤ÃÜ,˛!ï˛Ó˚–

ˆÎÔl çll xD=!° Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ Ùôƒ!¢Ó˚yÓ˚ ÙôƒÓï≈˛# °¡∫áÑyˆÏçÓ˚ ÙˆÏôƒñ x@˝Ãfli Ó!ô≈£%è xMÈ˛° ˆÌˆÏÜ˛

˛õŸã˛yÍ!òˆÏÜ˛ e´Ù˛õÎ≈yˆÏÎ˚ í˛zq(ï˛ •Î˚– !Ó˚Ü˛!§Î˚yÓ˚ çll xD ˜ï˛!Ó˚Ó˚ ˆÜ˛yl !l!ò≈‹T §ÙÎ˚ å˛õy!Ó˚˛õy!Ÿª≈Ü˛ ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ xÓfliyä

ˆl•zÈüüüÈÎï˛!òl ÓÑyˆÏã˛ ï˛ï˛!òl•z xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ çllxD ˜ï˛!Ó˚ xÓƒy•ï˛ Ó˚yˆÏá– ~•z çlƒ•z ~Ü˛•z Ìƒy°yˆÏ§

˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢yÎ˚ çll xD=!°ˆÏÜ˛ ˆòáy ÎyÎ˚–

çll xD=!° ≤ÃÌˆÏÙ Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ áÑyç ÓÓ˚yÓÓ˚ xÇˆÏ¢ í˛zß√%_´ Ë˛yˆÏÓ çß√°yË˛ Ü˛ˆÏÓ˚ !Ü˛v ~•z çll

xD=!°Ó˚ àë˛lÜ˛y Ï̂° !°DôÓ˚ í z̨!q Ï̂òÓ˚ xDç ˆÜ˛y£Ï=!°G ã˛y!Ó˚!òÜ˛ Ó,!k˛ ˆ˛õ Ï̂ï˛ Ìy Ï̂Ü˛ ~ÓÇ ô# Ï̂Ó˚ ô# Ï̂Ó˚ çllxD=!° Ï̂Ü˛

ˆÓ‹Tl Ü˛ˆÏÓ˚ ~Ü˛!ê˛ ≤ÃˆÏÜ˛y¤˛ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ÈüüüÈ~•z ≤ÃˆÏÜ˛y¤˛ ÎÌye´ˆÏÙ ˛õ%Çôyl# ≤ÃˆÏÜ˛y¤˛ G flf#ôyl# ≤ÃˆÏÜ˛y¤˛ lyˆÏÙ ˛

õ!Ó˚!ã˛ï˛–
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1. ˛˛õ%Çôyl# í˛zÍ˛õ!_ G ˛õ!Ó˚fl≥%˛ê˛l ≠ å!ã˛e ≠ 2.2.4ä

!ã˛e lÇ     2.2.4 (a - q)     /     !Ó˚Ü˛!§Î˚yÓ˚ ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y !Ó!Ë˛ß¨–

Ó˚¶…˛
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Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ Ùôƒ!¢Ó˚yÓ˚ ÙôƒÓï≈˛# °¡∫y áÑyˆÏçÓ˚ ÙˆÏôƒ x@˝Ãfli Ó!ô≈£%è xMÈ˛° ˆÌˆÏÜ˛ ˛õŸã˛yò!òˆÏÜ˛ ~Ü˛!ê˛ ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£ÏÓ˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚– ~•z ˆÜ˛y£Ï!ê˛Ó˚ ˛õ!Ó˚fl≥)˛ê˛l !l¡¨Ó˚*˛õ /

(a) e´Ù¢ ~•z ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛ Ó,!k˛ ≤ÃyÆ •ˆÏÎ˚ Ìƒy°yˆÏ§Ó˚ ˛õ,ˆÏ¤˛Ó˚ §yôyÓ˚î ï˛ˆÏ° í˛z˛õÓ,!k˛ xyÜ˛yˆÏÓ˚

§yÙylƒ í˛zˆÏë˛ ÌyˆÏÜ˛ ~ÓÇ ≤Ãfli!ÓË˛yçˆÏlÓ˚ myÓ˚y ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚ ÎÌye´ˆÏÙ / l#ˆÏã˛Ó˚ !Ë˛!_ˆÏÜ˛y£Ï ~ÓÇ

Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï–

(b) ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !Ë˛!_ˆÏÜ˛y£Ï!ê˛Ó˚ !ÓË˛yçl •Î˚ ly ~ÓÇ ˛õ%Çôyl#Ó˚ Ó,ˆÏhs˝Ó˚ !l¡¨yÇ¢ àë˛l Ü˛ˆÏÓ˚–

(c) Óy•zˆÏÓ˚ ˆÜ˛y£Ï!ê˛ˆÏï˛ ≤Ãfli!ÓË˛yçˆÏlÓ˚ myÓ˚y ≤ÃÌˆÏÙ ò%!ê˛ ~ÓÇ ˛õˆÏÓ˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–~•z ã˛yÓ˚!ê˛ ˆÜ˛y£Ï

§y!Ó˚Ók˛Ë˛yˆÏÓ ˆÌˆÏÜ˛ ~Ü˛!ê˛ ˆSÈyR §)e ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– G˛õˆÏÓ˚Ó˚ ò%!ê˛ ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ

l#ˆÏã˛Ó˚ ò%!ê˛ ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ ˛õ%Çôyl#Ó˚ Ó,hs˝ ˜ï˛!Ó˚ •Î˚–

(d) G˛õˆÏÓ˚Ó˚ ò%!ê˛ ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛yˆÏ£ÏÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ˆÏï˛ ≤ÃÌÙ !ÓË˛yçˆÏlÓ˚ åxl%≤ÃˆÏfliä §ÙˆÏÜ˛yˆÏî !mï˛#Î˚

!ÓË˛yçl •ˆÏÎ˚ ò%!ê˛ §y!Ó˚ ~ÓÇ ≤Ã!ï˛ §y!Ó˚ˆÏï˛ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï í˛zÍ˛õß¨ •Î˚–

(e) ò%!ê˛ §y!Ó˚ˆÏï˛ !ÓlƒhflÏ ˆÜ˛y£Ï=!°Ó˚ ˛õyŸª≈#Î˚ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ å˛õ,¤˛ §Ùyhs˝Ó˚y° Óy ˆ˛õ!Ó˚!Üœ˛lƒy°ä Ê˛ˆÏ° Óy•zˆÏÓ˚Ó˚

!òˆÏÜ˛ xyê˛ ˆÜ˛y£Ï !òˆÏÎ˚ ˜ï˛!Ó˚ Ó¶˛ƒy ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î#hflÏÓ˚ ~ÓÇ ˆË˛ï˛ˆÏÓ˚ xyê˛ˆÏÜ˛y£Ï# í˛zÓ≈Ó˚ ≤ÃyÌ!ÙÜ˛

˛õ%ÇàƒyˆÏÙê˛ Ùyï,˛ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(f) ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î# hflÏˆÏÓ˚Ó˚ ≤Ã!ï˛!ê˛ ˆÜ˛y£Ï ˛õyŸª≈#Î˚ ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ §yˆÏÌ §ÙˆÏÜ˛yˆÏî åxƒy!rê˛!Üœ˛lƒy°ä

!ÓË˛y!çï˛ •ˆÏÎ˚ Ó‡ˆÏÜ˛y£Ï# ~Ü˛!ê˛ hflÏÓ˚Î%_´ ˛õ%Çôyl# xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(g) ˆË˛ï˛ˆÏÓ˚Ó˚ xyê˛ˆÏÜ˛y£Ï# í˛zÓ≈Ó˚ ˛õ%ÇàƒyˆÏÙˆÏê˛ Ùyï,˛ˆÏÜ˛y£Ï ˛õ%l/ ˛õ%l/ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° x§Çáƒ ÷e´yî% Óy

˛õ%ÇàƒyˆÏÙê˛ Ùyï,˛ˆÏÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ≤ÃˆÏï˛ƒÜ˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï ˆÜ˛yîyÜ%˛!l !ÓË˛yçˆÏlÓ˚ myÓ˚y ò%!ê˛ Ü˛ˆÏÓ˚ ÷e´yî%

Óy xƒyˆÏ\y§y•zê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ÷e´yî% ˆÜ˛y£Ï ˛õˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ !mÊœ˛ƒyˆÏç°yÎ%_´ ÷e´yî%ˆÏï˛

˛õ!Ó˚îï˛ •Î˚–

˛õ!Ó˚îï˛ ˛õ%Çôyl# §Ó,hs˝Ü˛ñ lƒy§˛õy!ï˛ xyÜ,˛!ï˛Ó˚ ~ÓÇ ˛õ%Çôyl# Ü˛ˆÏ«˛Ó˚ ÙˆÏôƒ xÓ!fliï˛ ÌyˆÏÜ˛– ˛õ%Çôyl# Ü˛«˛ Ó˚¶…˛ ÙyôƒˆÏÙ

Óy•zˆÏÓ˚Ó˚ §yˆÏÌ Î%_´– ˛õ%Çôyl# Ó,ˆÏhs˝Ó˚ myÓ˚y Ü˛ˆÏ«˛Ó˚ !l¡¨yÇˆÏ¢Ó˚ §yˆÏÌ §ÇÎ%_´ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ˛õ%Çôyl#Ó˚ ÙyV˛áyˆÏlÓ˚ ÷e´yî%

Ùyï,˛ˆÏÜ˛y£Ï=!°ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ Ó¶˛ƒy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ~Ü˛ ˆÜ˛y£Ï hflÏÓ˚ Î%_´ xyÓÓ˚î Óï≈˛Ùyl– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ≤Ã!ï˛ ÷e´yî%

Ùyï,˛ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ !mÊœ˛ƒyˆÏç°yÎ%_´ ò%!ê˛ ÷e´yî% í˛zÍ˛õß¨ •Î˚–

˛õ!Ó˚îï˛ ˛õ%Çôyl#ñ ˛õ%Çôyl# Ü˛ˆÏ«˛Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ ˛õ%Çôyl#Ó˚ ÙˆÏôƒ ÷e´yî% =!° xô≈ï˛Ó˚° ˛õòyˆÏÌ≈Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛

~ÓÇ xyë˛yˆÏ°y ˛õòyÌ≈ myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– ˛õ%Çôyl# Ü˛ˆÏ«˛Ó˚ Ó˚¶˛ !òˆÏÎ˚ ç° ≤ÃˆÏÓ¢ Ü˛Ó˚ˆÏ° ˛õ%Çôyl#Ó˚ xyÓÓ˚ˆÏîÓ˚ í˛z˛õˆÏÓ˚Ó˚

Ó¶˛ƒy ˆÜ˛y£Ï=!° lÓ˚Ù •ˆÏÎ˚ ˆË˛ˆÏD ÎyÎ˚– ÷e´yî%%=!° xô≈ï˛Ó˚° ˆŸ’‹øy çyï˛#Î˚ ˛õòyˆÏÌ≈Ó˚ §ˆÏD ˛õ%Çôyl#Ó˚ Ó˚¶…˛ ~ÓÇ ˛õ%Çôyl#

Ü˛«˛ ˆÌˆÏÜ˛ Ìƒy°yˆÏ§Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà ˆÓ!í˛¸ˆÏÎ˚ ã˛ˆÏ° xyˆÏ§ å!ã˛e ≠ 2.2.4k)–
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2. ˛˛flf#ôyl# í˛zÍ˛õ!_ G ˛õ!Ó˚fl≥%˛ê˛l ≠ å!ã˛e ≠ 2.2.5ä

!ã˛e lÇ 2.2.5 (a - k)     /     !Ó˚Ü˛!§Î˚yÓ˚ flf#ôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

≤ÃyÌ!ÙÜ˛
ÓyçÓ˚yÓÓl

ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
x!«˛Î˚ ˆÜ˛y£Ï

Óy•ẑ ÏÓ˚Ó˚ ̂ Ü˛y£Ï
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!ã˛e lÇ 2.2.5.1     /     flf#ôyl#§• !Ó˚Ü˛!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈò–

˛õ%Çôyl#Ó˚ ÙˆÏï˛y flf#ôyl#G Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ Ùôƒ!¢Ó˚yÓ˚ ÙôƒÓï≈˛# °¡∫yáÑyˆÏçÓ˚ ÙˆÏôƒ x@˝Ãfli Ó!ô≈£%è xMÈ˛° ˆÌˆÏÜ˛

˛õŸã˛yò!òˆÏÜ˛ x@˝Ãfli ˆÜ˛y£Ï §Ç°@¿ ~Ü˛!ê˛ ˆÜ˛y£Ï ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# Ùyï,˛ˆÏÜ˛y£Ï Ó˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚– ~•z ˆÜ˛y£Ï!ê˛Ó˚ ˛õ!Ó˚fl≥%˛ê˛l

!l¡¨Ó˚*˛õ /

(a) e´Ù¢ ≤ÃyÓ˚!Ω˛Ü˛ Ùyï,˛ˆÏÜ˛y£Ï!ê˛ Ó,!k˛ ≤ÃyÆ •ˆÏÎ˚ Ìƒy°y§ ˛õ,ˆÏ¤˛ í˛z˛õÓ,!k˛ xyÜ˛yˆÏÓ˚ Óï≈˛Ùyl ÌyˆÏÜ˛ ~ÓÇ ≤Ãfli

!ÓË˛yçl myÓ˚y l#ˆÏã˛ !Ë˛!_ˆÏÜ˛y£Ï ~ÓÇ G˛õˆÏÓ˚ÈüüüÈÓy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï lyÙÜ˛ ò%!ê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(b) !Ë˛!_ ˆÜ˛y£Ï!ê˛ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° flf#ôyl#Ó˚ !lÙ!Iï˛ xÇ¢ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ flf#ôyl# àë˛l Ü˛ˆÏÓ˚–

(c) Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ˆÏï˛ e´Ùyß∫ˆÏÎ˚ !ï˛l!ê˛ xl%˜Ïòâ≈ƒ !ÓË˛yçˆÏlÓ˚ myÓ˚y ~ÙlË˛yˆÏÓ !ï˛l!ê˛ í˛z°¡∫ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •Î˚

ÎyÓ˚ Ê˛ Ï̂° ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ x!«˛Î˚ ˆÜ˛y£ÏˆÏÜ˛ !âˆÏÓ˚ !ï˛l!ê˛ ≤ÃyÌ!ÙÜ˛ Ó!•Ó˚yÓÓ˚î ˆÜ˛y£Ï ˜ï˛!Ó˚ •Î˚–

(d) ≤ÃyÌ!ÙÜ˛ x!«˛Î˚ ˆÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçˆÏlÓ˚ myÓ˚y ò%!ê˛ x§Ùyl ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚ÈüüüÈG˛õˆÏÓ˚ ˆSÈyê˛ ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly

ˆÜ˛y£Ï åÜ˛Ë˛yÓ˚ ˆ§°ä G l#ˆÏã˛ Óí˛¸ x«˛ ˆÜ˛y£Ï–

(e) ≤ÃyÌ!ÙÜ˛ x!«˛Î˚ ˆÜ˛yˆÏ£ÏÓ˚ !ÓË˛yçˆÏlÓ˚ §yˆÏÌ §yˆÏÌ ≤ÃyÌ!ÙÜ˛ !ï˛l!ê˛ Ó!•Ó˚yÓÓ˚î ˆÜ˛y£Ï xÓ˚#Î˚ ï˛ˆÏ° !ÓË˛y!çï˛

•ˆÏÎ˚ 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ çƒyˆÏÜ˛ê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ çƒyˆÏÜ˛ê˛ ˆÜ˛y£Ï ≤Ãfli !ÓË˛yçˆÏlÓ˚

myÓ˚y ò%!ê˛ §y!Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ˆÎáyˆÏl ≤Ã!ï˛ §y!Ó˚ˆÏï˛ 6!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï Óï≈˛Ùyl– §y!Ó˚Ó˚ G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!°

flf#ôyl#Ó˚ @˝Ã#Óy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ ~=!° ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– §y!Ó˚Ó˚ l#ˆÏã˛ ˆÜ˛y£Ï=!°

flf#ôyl#Ó˚ xB˛ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚ ~ÓÇ ~=!° ≤ÃyÓ˚!Ω˛Ü˛ xB˛ ˆÜ˛y£Ï lyˆÏÙ ˛õ!Ó˚!ã˛!ï˛–
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(f) ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï=!° ˛õ%l/ ˛õ%l/ !ÓË˛yçl myÓ˚y 6-9 ˆÜ˛y£Ï í˛zFã˛ï˛yÎ%_´ ly!°Ü˛yÜ˛yÓ˚ @˝Ã#Óy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚

ˆÎáyˆÏl @˝Ã#Óy ˆÜ˛yˆÏ£ÏÓ˚ 6!ê˛ í˛zÕ‘¡∫ §y!Ó˚ Óï≈˛Ùyl–

(g) 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xB˛ ly!° ˆÜ˛y£Ï ˛õ%l/ ˛õ%l/ ≤Ãfli !ÓË˛yçl ~ÓÇ xl%˜Ïòâ≈ƒ !ÓË˛yçl myÓ˚y 12 ˆÌˆÏÜ˛ 20!ê˛

ˆÜ˛yˆÏ£ÏÓ˚ ˛õ!Ó˚!ô ÓÓ˚yÓÓ˚ flf#ôyl#Ó˚ xB˛ xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(h) ≤ÃyÌ!ÙÜ˛ Ü˛Ë˛yÓ˚ ˆÜ˛y£Ï ˆÎ=!° @˝Ã#ÓyÓ˚ G˛õˆÏÓ˚ Óï≈˛Ùyl ˆ§=!° e´Ùyß∫ˆÏÎ˚ ò%!ê˛ ˛õÓ˚flõÓ˚ §ÙˆÏÜ˛yˆÏî !ÓË˛yçl

myÓ˚y ã˛yÓ˚!ê˛ Ü˛Ë˛yÓ˚ Óy ì˛yÜ˛ly ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(i) x«˛ ˆÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçl myÓ˚y ò%!ê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï ~ÓÇ x˛õÓ˚!ê˛

≤ÃyÌ!ÙÜ˛ xB˛ ˆÜ˛y£Ï– ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï ˛õ%lÓ˚yÎ˚ ≤Ãfli !ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ í˛zÕ‘¡∫ §y!Ó˚ˆÏï˛ !ÓlƒyhflÏ

§yôyÓ˚îï˛ ã˛yÓ˚!ê˛ @˝Ã#Óy ly°# ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ xB˛ˆÏÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ ò%!ê˛ ˆÜ˛y£Ï

í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ˆSÈyê˛ ~ÓÇ G˛õˆÏÓ˚ Óy xB˛#Î˚ ly°# ˆÜ˛y£Ï lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ ~ÓÇ x˛õÓ˚!ê˛ Óí˛¸ ~ÓÇ l#ˆÏã˛

xÓ!fliï˛ Îy !í˛¡∫yî% lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–

l ˛õ!Ó˚îï˛ flf#ôyl# / ˛õ!Ó˚îï˛ flf#ôyl# «%˛oÓ,hs˝Î%_´ ~ÓÇ Êœ˛yˆÏ:Ó˚ lƒyÎ˚ xyÜ,˛!ï˛– l#ˆÏã˛Ó˚ fl≥˛#ï˛ xÇ¢ˆÏÜ˛ xB˛

åˆË˛rê˛yÓ˚ä ~ÓÇ §Ó˚& G ò#â≈ xÇ¢ˆÏÜ˛ @˝Ã#Óy åˆlÜ˛ä Ó°y •Î˚– ò#â≈ @˝Ã#Óy ã˛yÓ˚!ê˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï myÓ˚y à!ë˛ï˛– @˝Ã#ÓyÓ˚ ¢#ˆÏ£Ï≈

ã˛yÓ˚!ê˛ ˆÜ˛y£Ï @˝Ã#Óy Ù%áˆÏÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá ÎyˆÏòÓ˚ ì˛yÜ˛ly ˆÜ˛y£Ï åÜ˛Ë˛yÓ˚ ˆÜ˛y£Ïä ÓˆÏ°– xˆÏB˛Ó˚ ÙˆÏôƒ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï

~ÓÇ !í˛¡∫ˆÏÜ˛y£Ï Óy !í˛¡∫yî% Óï≈˛Ùyl– @˝Ã#ÓyÓ˚ ã˛y!Ó˚!òˆÏÜ˛ ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T áyí˛¸yË˛yˆÏÓ !ÓlƒhflÏ 6!ê˛ xyÓÓ˚î §y!Ó˚

Óï≈˛Ùyl– ≤Ã!ï˛ §y!Ó˚ í˛zÕ‘Ω˛Ë˛yˆÏÓ 6-9!ê˛ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– flf#ôyl#Ó˚ xB˛!ê˛G ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T xyÓÓ˚î myÓ˚y xyÓ,ï˛

ÌyˆÏÜ˛–

flf#ôyl#Ó˚ ˛õ!Ó˚îï˛ •ÓyÓ˚ §ˆÏD §ˆÏD @˝Ã#Óy ly°#ˆÏÜ˛y£Ï=!° G xB˛#Î˚ ly°#ˆÏÜ˛y£Ï!ê˛ oÓ#Ë)˛ï˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ !Ùí˛z!§ˆÏ°ç

Î%_´ ~Ü˛!ê˛ !˛õ!FSÈ° ˛õòyˆÏï≈˛Ó˚ §,!‹T Ü˛ˆÏÓ˚– ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ !Ùí˛z!§ˆÏ°ç xyÎ˚ï˛ˆÏl fl≥˛#ï˛ •ˆÏ° ˆÎ ã˛y˛õ §,!‹T •Î˚ ˆÏ§•z

ã˛yˆÏ˛õÓ˚ Ê˛ˆÏ° ì˛yÜ˛ly ˆÜ˛y£Ï=!° á%ˆÏ° ÎyÎ˚ ~ÓÇ ˆÜ˛w#Î˚ ~Ü˛!ê˛ ˛õÌ ˜ï˛!Ó˚ •Î˚ ˆÎ ˛õÌ !í˛¡∫yî% ˛õÎ≈hs˝ !Óhfl,Ïï˛– å!ã˛e ≠

2.2.5k, 2.2.5lä

l !lˆÏ£ÏÜ˛ / ˛õ!Ó˚îï˛ flf#ôyl#Ó˚ ly°#ˆÏÜ˛y£Ï=!° oÓ#Ë)˛ï˛ •ˆÏÎ˚ ˆÎ ˛õˆÏÌÓ˚ §,!‹T •Î˚ çˆÏ° Ë˛y§Ùyl !mÊœ˛ƒyˆÏç°y Î%_´

÷e´yî%=!° ˆ§ ˛õÌ !òˆÏÎ˚•z flf#ôyl#ˆÏï˛ ˆ˛õÑÔSÈyÎ˚ Óy ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ Ùye ÷e´yî% !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚– ~•z !e´Î˚y

§¡õß¨ Ü˛Ó˚yÓ˚ çlƒ ç° xÓ¢ƒ•z ≤ÃˆÏÎ˚yçl– ÷e´yî%=!° flf#ôyl#Ó˚ @˝Ã#Óyly°#ˆÏï˛ í˛zÍ˛õß¨ !Ùí˛z!§ˆÏ°ç ˛õòyÌ≈ Îy !Ü˛S%È

oÓî#Î˚ ˆ≤Ãy!ê˛l ~ÓÇ !Ü˛S%È x˜ÏçÓ °Óî å˛õê˛y!§Î˚yÙä §Ù!ß∫ï˛ ï˛y myÓ˚y xyÜ,˛‹T •Î˚– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ !l!£Ï_´ !í˛¡∫yî%

ˆÜ˛y£Ï!ê˛ ~Ü˛!ê˛ xyÓÓ˚î myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛ ~ÓÇ ~ˆÏÜ˛ º*îyl% ÓˆÏ°– º*îyl% §,!‹TÓ˚ §ˆÏD §ˆÏD•z ˆÓ˚î%ôÓ˚ ò¢yÓ˚ xÌ≈yÍ
!í˛≤’ˆÏÎ˚í˛ çl%Ó˚ §)ã˛ly •Î˚–
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2.2.4  ˆÓ˚î%ôÓ˚ í˛z!qò å!ã˛e 2.2.6ä /

!ã˛e lÇ     2.2.6 (a - f)     /     !Ó˚Ü˛!§Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y

º*îyî%•z ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ º*îyl% flf#ôyl#Ó˚ xˆÏB˛ xÓfliyl Ü˛ˆÏÓ˚ ~ÓÇ !lçfl∫ ˆÜ˛y£Ï≤Ãyã˛#Ó˚
˜ï˛!Ó˚ Ü˛ˆÏÓ˚– !Ó◊yÙ ò¢y SÈyí˛¸y•z º*îyl%Ó˚ Ó,!k˛ ÷Ó˚& •Î˚– §yˆÏÌ §yˆÏÌ flf#ôyl#Ó˚ xˆÏB˛Ó˚ ˆÜ˛y£Ï=!° ˛õ,¤˛ §Ùyhs˝Ó˚y° Ë˛yˆÏÓ
!ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T xyÓÓ˚î Óy Ü˛ƒy!°˛õê˛∆y àë˛l Ü˛ˆÏÓ˚–

1. ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ ˆÜ˛y£Ï=!° e´Ù¢/ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï !ÓˆÏË˛!òï˛ •Î˚– ≤Ã!ï˛!ê˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï !ÙˆÏÎ˚y!§§ ≤Ã!e´Î˚yÎ˚
!ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ •ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î% §,!‹T Ü˛ˆÏÓ˚– !Ü˛S%È ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ˆ˛õy£ÏÜ˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ Îy áyòƒ
§Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚–

2. !Ó˚Ü˛!§Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˆÜ˛yl ˛õò Óy !§ê˛y ÌyˆÏÜ˛ ly– §Ù@˝Ã ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ˆÏï˛•z ˆÓ˚î% §,!‹T •Î˚– ï˛y•z
§Ù@˝Ã ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ˆÏÜ˛ ~Ü˛!ê˛ Ü˛ƒy˛õ!§í˛z° Óy ˆÓ˚î% xyôyÓ˚ ÓˆÏ° å!ã˛e ≠ 2.2.7ä–

l ˛õ!Ó˚fl≥%˛ê˛l å!ã˛e 2.2.6ä /

1. ≤ÃyÌ!ÙÜ˛ xÓfliyÎ˚ º*îyl% xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ≤ÃˆÏï˛ƒÜ˛!ê˛ ≤ÃÌÙ !ÓË˛yçˆÏlÓ˚
§ÙˆÏÜ˛yî åxl%˜Ïòâ≈ƒä !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï !Ó!¢‹T xÓfliy Óy Ü˛Î˚yí»˛yrê˛ (Quardrant) §,!‹T Ü˛ˆÏÓ˚–

2. ˛õÓ˚Óï≈˛# !ÓË˛yçl xl%˜Ïòâ≈ƒ !Ü˛v !ë˛Ü˛ ˛õ)ˆÏÓ≈Ó˚ !ÓË˛yçˆÏlÓ˚ §ÙˆÏÜ˛yˆÏî âˆÏê˛ Ê˛ˆÏ° xyê˛ ˆÜ˛y£Ï# º*î í˛zÍ˛õß¨ •Î˚
(Octant ò¢y)–
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3. xyê˛ˆÏÜ˛y£Ï# ò¢yÓ˚ ˛õÓ˚Óï≈˛# ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ ˆÜ˛yl §%!l!ò≈‹T !òÜ˛ ˆl•z ~ÓÇ e´Ùyàï˛ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°
~Ü˛!ê˛ ˆÜ˛y£Ï ˛õ%ˆÏOÓ˚ §,!‹T •Î˚–

4. ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ xƒy!¡õˆÏÌ!§Î˚yÙ ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛
~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÜ˛y£Ï hflÏÓ˚ §,!‹T •Î˚–

5. xƒy!¡õˆÏÌ!§Î˚yÙ Óy•zˆÏÓ˚Ó˚ Ó¶˛ƒyˆÏÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Ó!•Ó˚yÓÓ˚î åçƒyˆÏÜ˛ê˛ä hflÏÓ˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~ˆÏu˛yˆÏÌ!§Î˚yÙ
ˆÌˆÏÜ˛ ˆÓ˚î%ôˆÏÓ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ Óï≈˛Ùyl xy!Ü≈˛ˆÏflõy!Ó˚Î˚yÙ í˛zÍ˛õß¨ •Î˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xy!Ü≈˛ˆÏflõy!Ó˚Î˚y° Ü˛°y
ˆÓ˚î%ôyÓ˚î Ü˛°yˆÏï˛ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– xy!Ü≈˛ˆÏflõy!Ó˚Î˚yÙ Ü˛°y•z •° ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ Ùyï,˛Ü˛°y–

6. ˆÓ˚î%ôyÓ˚îÜ˛°y ˛õÓ˚Óï≈˛# ˛õÎ≈yˆÏÎ˚ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï !ÓˆÏË˛!òï˛ •Î˚– ≤Ã!ï˛!ê˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï (2n) ÙyˆÏÎ˚y!§§  ˆÜ˛y£Ï
!ÓË˛yçl ≤Ã!e´Î˚yÎ˚ ã˛yÓ˚!ê˛ •ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î% åˆflõyÓ˚ä í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

7. !Ó˚Ü˛!§Î˚yÓ˚ ˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛ˆÏï˛ å!Ó˚Ü˛!§Î˚y !e´fiê˛y!°lyä §Ù@˝Ã ˆÓ˚î% Ùyï,˛ˆÏÜ˛yˆÏ£Ï ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ly– !Ü˛S%È
!Ü˛S%È ˆÜ˛y£Ï ˆ˛õy£ÏÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ Ü˛yç Ü˛ˆÏÓ˚ ~ÓÇ ˆÓ˚î% §,!‹TÓ˚ §ÙÎ˚ áyòƒ §Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚– ~ˆÏòÓ˚ ˆ˛õy£ÏÜ˛ ˆÜ˛y£Ï Óy
ly§≈ ˆ§° Óy !lí˛z!ê˛∆!ê˛Ë˛ ˆÜ˛y£Ï ÓˆÏ°– ~Ó˚y (2n) !í˛≤’ˆÏÎ˚í˛ xÓfliyÎ˚ ÌyˆÏÜ˛–

!ã˛e lÇ /     2.2.7 /     ˆÓ˚î%ôÓ˚ §• !Ó˚Ü˛!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈò

l ˆÓ˚î% !ÓòyÓ˚î / !Ó˚Ü˛!§Î˚yÓ˚ ˛õ!Ó˚îï˛ ˆÓ˚î%ôˆÏÓ˚ xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ §,‹T Ó!•Ó˚yÓÓ˚î hflÏÓ˚!ê˛ ~ÓÇ Ü˛ƒy!°≤Wz∆yÓ˚
ˆË˛ï˛ˆÏÓ˚ hflÏÓ˚ !Ól‹T •ˆÏÎ˚ ÎyÎ˚ ÎyÓ˚ Ê˛ˆÏ° ˛õ!Ó˚îï˛ ˆÓ˚î%ôˆÏÓ˚Ó˚ ˆÓ˚î%=!° ≤ÃÜ,˛ï˛˛õˆÏ«˛ xˆÏB˛Ó˚ xB˛#Î˚ hflÏÓ˚ myÓ˚y ˛õ!Ó˚Ó,ï˛
ÌyˆÏÜ˛– §%ï˛Ó˚yÇ !Ó˚Ü˛!§Î˚yÓ ˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ ˆ«˛ˆÏe xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ §,‹T ≤ÃÜ,˛ï˛ Ó!•Ó˚yÓÓ˚î!ê˛ åhflÏÓ˚!ê˛ä ÌyˆÏÜ˛ ly–
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!Ó˚Ü˛!§Î˚yÓ˚ ˆ«˛ˆÏe ˆÓ˚î%!ÓòyÓ˚ˆÏîÓ˚ !ÓˆÏ¢£Ï ˆÜ˛yl ˛õk˛!ï˛ ˆl•z– ˆÓ˚î%=!° ˛õ!Ó˚îï˛ •ˆÏ° Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ÙˆÏôƒ•z ÌyˆÏÜ˛–
e´Ùyàï˛ ~ÓÇ e´Ùyß∫ˆÏÎ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Ó!•Ó˚yÓÓ˚î ~ÓÇ Ìƒy°yˆÏ§Ó˚ §Ç!Ÿ’‹T ˆÜ˛y£Ï=!° !Ól‹T •Î˚ ~ÓÇ ˛õã˛ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚–
§%ï˛Ó˚yÇ ˆÓ˚î%=!° ˆÎ fliyˆÏl Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛ Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ l‹T •ˆÏ° ˆ§•z fliyˆÏl•z Ùy!ê˛Ó˚ §ÇflõˆÏ¢≈ xyˆÏ§
~ÓÇ xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •Î˚–

l ˆÓ˚î% (n) / ˆÓ˚î%•z •° !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ≤Ã!ï˛!ê˛ ˆÓ˚î% ã˛ï%˛fli°Ü˛!Ó!¢‹T ~ÓÇ !ï˛l!ê˛ ˜¢°!¢Ó˚y
Óï≈˛Ùyl– ˆ≤ÃyˆÏê˛y≤’y§!ê˛ˆÏÜ˛ !âˆÏÓ˚ !ï˛l!ê˛ xyÓÓ˚î ÌyˆÏÜ˛– ÎÌy /

(a) Óy•zˆÏÓ˚Ó˚ ~ˆÏ:yˆÏflõy!Ó˚Î˚yÙ ˛õyï˛°y ~ÓÇ !Ü˛í˛z!ê˛Ü˛° àë˛lÎ%_´–

(b) ÙyˆÏV˛Ó˚ ˆÙˆÏ§yˆÏflõy!Ó˚Î˚yÙ ~ÓÇ

(c) !Ë˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏflõy!Ó˚Î˚yÙñ ˆ˛õÜ‰˛ˆÏê˛y§ ~ÓÇ ˆ§°%ˆÏ°y§ !òˆÏÎ˚ ˜ï˛!Ó˚– å!ã˛e ≠ 2.2.8 aä

!ã˛e lÇ /     2.2.8 (a - h)     /     ˆÓ˚î% xB%˛ˆÏÓ˚yÂàÙ ~Ó˚ !Ó!Ë˛ß¨ ò¢y

l ˆÓ˚î%Ó˚ xB%˛ˆÏÓ˚yÂàÙ / ˛xB%˛ˆÏÓ˚yÂàÙÜ˛yˆÏ° ˜¢°!¢Ó˚y xMÈ˛ˆÏ° ~ˆÏ:yˆÏflõyÓ˚ G ˆÙˆÏ§yˆÏflõyÓ˚ ˆÊ˛ˆÏê˛ ÎyÎ˚ ~ÓÇ
~ˆÏu˛yˆÏflõyÓ˚ ˆ≤ÃyˆÏê˛y≤’yfiê˛ §• ly°# xyÜ˛yˆÏÓ˚ Óy•zˆÏÓ˚ ˆÓ!Ó˚ˆÏÎ˚ xyˆÏ§ ~ÓÇ ~Ü˛!ê˛ °¡∫y çyÙ≈!ê˛í˛zÓ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–
çyÙ≈!ê˛í˛zˆÏÓÓ˚ ¢#ˆÏ£Ï≈ ≤Ãfli!ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ x@˝Ãfli ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– !ÓË˛yçˆÏlÓ˚ !ë˛Ü˛ ˛õ)ˆÏÓ≈•z xƒy°Ó%!Ùly§
@˝Ãylí˛z°§ñ ˜ï˛° !Ó®% ~ÓÇ ˆÜœ˛yˆÏÓ˚y!Ê˛° ˛õòyÌ≈ §• ˆ≤ÃyˆÏê˛y≤’yçˆÏÙÓ˚ ˆÓ!¢Ó˚ Ë˛yà xÇ¢ x@˝Ãfli ˆÜ˛yˆÏ£Ï ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚–
x@˝Ãfli ˆÜ˛y£Ï!ê˛ e´Ù¢ Óí˛¸ •Î˚ ~ÓÇ çyÙ≈!ê˛í˛zÓ G ˆÓ˚î%Ó˚ §ÇˆÏÎyàfli° ˆÌˆÏÜ˛ ≤ÃÌÙ Ó˚y•zçˆÏÎ˚í˛ í˛zÍ˛õß¨ •Î˚– xï˛/˛õÓ˚
x@˝Ãfli ˆÜ˛y£Ï!ê˛ ˛õ%l/ ˛õ%l/ !ÓË˛yç Ï̂lÓ̊ Ùyôƒ Ï̂Ù ~Ü˛!ê˛ lï%̨ l !Ó˚Ü˛!§Î˚yÓ ̊ !°DôÓ̊ í z̨!q Ï̂òÓ̊ §,!‹T Ü˛ Ï̂Ó̊– å!ã˛e ≠ 2.2.8 a-hä

(f)
(d)

(a)

(b)

(c)

(e)

(h)

(g)
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l ç#Ólã˛e´ / !Ó˚Ü˛!§Î˚yÓ˚ ç#ÓlÈüÈ•z!ï˛•yˆÏ§ x§Ù xyÜ,˛!ï˛Ó˚ çl%e´Ù Óï≈˛Ùyl– å!ã˛e ≠ 2.2.9ä

!ã˛e lÇ /     2.2.9      /     !Ó˚Ü˛!§Î˚yÓ˚ ç#ÓlÈüÈã˛e´

2.2.5 ≤ÃŸ¿yÓ°#

1. !Ó˚Ü˛!§Î˚yÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l ˜Ó!ã˛e §¡∫ˆÏ¶˛ Îy çyˆÏll !°á%l–

2. !Ó˚Ü˛!§Î˚yÓ˚ çll xˆÏDÓ˚ àë˛l G xÓfliyˆÏlÓ˚ !Ó¢ò !ÓÓÓ˚î !òl–

3. !Ó˚Ü˛!§Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !ÓÓÓ˚î !òl–

4. !Ó˚Ü˛!§Î˚yÓ˚ !lˆÏ£ÏˆÏÜ˛y_Ó˚ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ !Ó¢ò !ÓÓÓ˚î §• ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l Óî≈ly Ü˛Ó˚&l–

5. !Ó˚Ü˛!§Î˚yÓ˚ ç#Ólã˛ˆÏe´Ó˚ lÜ‰˛¢y xB˛l Ü˛ˆÏÓ˚ çl%e´Ù xyˆÏ°yã˛ly Ü˛Ó˚&l–

6. ˆÜ˛yl Ó yˆÏÎ˚yÊ˛y•zê˛ ˆày°y˛õ ˛õy˛õ!í˛¸Ó˚ lƒyÎ˚ §!Iï˛ ÌyˆÏÜ˛⁄

7. ~Ü˛!ê˛ ç°ç !Ó˚Ü˛!§Î˚yÓ˚ lyÙ !°á%l–

8. xƒy!¡õˆÏÌ!§Î˚yÙ Ó°ˆÏï˛ Ü˛# ˆÓyˆÏV˛l⁄

9. !Ó˚Ü˛!§Î˚yÓ˚ ˆÓ˚î% ~ÓÇ ~Ó˚ xB%˛ˆÏÓ˚yÂàÙ §¡õˆÏÜ≈˛ §Ç!«˛Æ ê˛#Ü˛y !°á%l–
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2.2.6  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 2.2.2 ˆòá%l–

2. 2.2.3 B ˆòá%l–

3. 2.2.4 ˆòá%l–

4. !lˆÏ£ÏÜ˛ G 2.2.4 ˆòá%l–

5. ç#Ólã˛e´ ˆòá%l–

6. !Ó˚Ü˛!§Î˚y (Riccia)

7. 2.2.1 ˆòá%l–

8. 2.2.4 ˆòá%l–

9. 2.2.4 xhs˝à≈ï˛ ˆÓ˚î% G ˆÓ˚î%xB%˛ˆÏÓ˚yÂàÙ ˆòá%l–

2.3  ÙyÓ˚Ü˛ƒyl!§Î˚y (Marchantia)

2.3.1 !ÓhflÏyÓ˚î G Ó§!ï˛

ÙƒyÓ˚Ü˛ƒyl!§Î˚y àî!ê˛ §yôyÓ˚îï˛ xyo≈Ë)̨ !Ùñ §Ñƒyï˛§Ñƒy Ï̂ï˛ xMÈ˛ Ï̂° ˛õyÌ Ï̂Ó˚Ó˚ ày Ï̂Î˚ xÌÓy V˛Ó˚lyÓ˚ ôy Ï̂Ó˚ Óy ˆ˛õyí ¸̨yÙy!ê˛ Ï̂ï˛
çß√yÎ˚– ≤ÃyÎ˚ 65!ê˛ ≤Ãçy!ï˛ ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó≈e•z ˛õyGÎ˚y ÎyÎ˚– ≤Ãôylï˛ ly!ï˛¢#ˆÏï˛y£è xMÈ˛ˆÏ° §#ÙyÓk˛– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ≤ÃyÆ
≤ÃyÎ˚ 11!ê˛ ≤Ãçy!ï˛Ó˚ ˆÓ!¢Ó˚Ë˛yà•z !•Ùy°Î˚ §Ç°@¿ fliyˆÏl çß√yÎ˚– í˛zˆÏÕ‘áˆÏÎyàƒ ≤Ãçy!ï˛ =!° •° ÙyÓ˚Ü˛ƒyl!§Î˚y
˛õ!°ÙÓ˚Ê˛y (Marchantia polymorpha)ñ ÙyÓ˚Ü˛ƒyl!§Î˚y ˆl˛õy Ï̂°l!§§ (Marchantia nepalensis), ÙyÓ˚Ü˛ƒyl!§Î˚y
˛õyˆÏÙê˛y (Marchantia palmata) •zï˛ƒy!ò–

fl∫Ë˛yÓ / !°DôÓ˚ í˛z!qò!ê˛ Ìƒy°y§ ≤ÃÜ,˛!ï˛Ó˚– Ìƒy°y§ xyÜ˛yˆÏÓ˚ Óí˛¸ ~ÓÇ fliˆÏ° Ó§Óy§ Ü˛Ó˚yÓ˚ çlƒ xˆÏlÜ˛ ˆÓ!¢
§•l¢#°–

2.3.2 !°DôÓ˚ ò¢y
(A) Ó!•/ xD§Çfliyl /  Ìƒy°y§ !Ó£ÏÙ˛õ,¤˛#Î˚ñ ¢y!Î˚ï˛ñ ã˛ƒy≤Wzyñ !Ê˛ï˛yÜ,˛!ï˛ñ mƒy@˝Ã ¢yáy!ß∫ï˛– Ìƒy°yˆÏ§Ó˚ í˛z˛õ!Ó˚Ë˛yà
§Ó%ç ÓˆÏî≈Ó˚ ~ÓÇ ÙôƒÓï≈˛# fliyˆÏl fli(° G ã˛Gí˛¸y Ùôƒ!¢Ó˚y Óï≈˛Ùyl– Ìƒy°y§ ~ÓÇ ï˛yÓ˚ ≤Ã!ï˛!ê˛ ¢yáyÓ˚ x@˝ÃË˛yà
áÑyç!Ó!¢‹T– ~•z áÑyˆÏç•z Ìƒy°yˆÏ§Ó˚ Óô≈l¢#° ˆÜ˛y£Ï=!° Óï≈˛Ùyl– Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏò¢ Ü˛ï˛Ü˛=!° «%˛o «%˛o
Ó‡Ë%˛ç !Ó!¢‹T xMÈ˛ˆÏ° !ÓˆÏË˛!òï˛ÈüüüÈ~ˆÏÜ˛ ÓˆÏ° ~!Ó˚G!°– ~•z xMÈ˛°=!° |ôÁ≈cˆÏÜ˛Ó˚ !lˆÏ¡¨ Óï˛≈Ùyl ÓyÎ˚%
≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ àë˛l=!°ˆÏÜ˛•z !ã˛!•´ï˛ Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛ xMÈ˛ˆÏ°Ó˚ ÙôƒfliˆÏ° !Ó®%Ó˚ ÙˆÏï˛y ~Ü˛!ê˛ òyà ˆòáy
ÎyÎ˚ÈüüüÈÎy ÓyÎ˚%!SÈˆÏoÓ˚ xÓfliylˆÏÜ˛ §)!ã˛ï˛ Ü˛ˆÏÓ˚– ÙyÓ˚Ü˛ƒyl!§Î˚y Ìƒy°yˆÏ§Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà å˛õ,¤˛ˆÏòˆÏ¢ä Ùôƒ!¢Ó˚y
ÓÓ˚yÓÓ˚ fliyˆÏl ˆ˛õÎ˚y°yÜ,˛!ï˛ àë˛l Óï≈˛ÙylÈüüüÈÎyˆÏòÓ˚ Ó°y •Î˚ ÚˆàÙy Ü˛y˛õÛ (Gemma cup)– ˆàÙyÜ˛yˆÏ˛õÓ˚ !Ü˛lyÓ˚y
ˆÜÑ˛yã˛yl Óy !Ê ˛°í‰˛ ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ Ìƒy°y§ ¢yáyÓ˚ Ó!ô≈£%è x@˝Ã xMÈ˛ˆÏ° ˆÎÔl çll xD Ó•lÜ˛yÓ˚# !ÓˆÏ¢£Ï
˛≤ÃÜ,˛!ï˛Ó˚ }ç% ¢yáy Óï≈˛Ùyl– ~•z }ç% ¢yáy ò%≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ÈüüüÈ˛õ%Ççll xD Ó•lÜ˛yÓ˚# ¢yáyˆÏÜ˛ ˛õ%Çôyl#Ó•
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åxƒyˆÏsi!Ó˚!í˛GˆÏÊ˛yÓ˚ä ~ÓÇ flf#çll xDÓ•lÜ˛yÓ˚# ¢yáyˆÏÜ˛ flf#ôyl#Ó• åxyÓ˚!Ü˛ˆÏày!lGˆÏÊ˛yÓ˚ä Ó°y •Î˚– ~•z ò%!ê˛
¢yáy !Ë˛ß¨ !Ë˛ß¨ Ìƒy°yˆÏ§ Óï≈˛Ùyl ï˛y•z ÙyÓ˚Ü˛ƒyl!§Î˚y !Ë˛ß¨Óy§# å!ã˛e ≠ 2.3.1 a, bä

!ã˛e lÇ /     2.3.1 (a, b)     /     ÙyÓ˚Ü˛ƒyl!§Î˚y Ìƒy°y§

Ìƒy°yˆÏ§Ó˚ xB˛ˆÏò¢ ˆÌˆÏÜ˛ Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ åˆflÒ°ä ~ÓÇ ò%≤ÃÜ˛yˆÏÓ˚Ó˚ ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ í˛zÍ˛õß¨ •Î˚– ¢ÕÒ ~ÓÇ
Ó˚y•zçˆÏÎ˚í˛ Ìƒy°y§ˆÏÜ˛ Ùy!ê˛Ó˚ §yˆÏÌ xÑyÜ˛ˆÏí˛¸ ôˆÏÓ˚ Ó˚yˆÏá ~ÓÇ Ùy!ê˛ ˆÌˆÏÜ˛ ç° G Ó˚§ åá!lç ˛õòyÌ≈ä ˆ¢y£Ïî
Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– ¢ÕÒ §yôyÓ˚îï˛ Ùôƒ!¢Ó˚yÓ˚ ò%˛õyˆÏ¢ 2-4 !ê˛ §y!Ó˚ˆÏï˛ §!Iï˛ ÌyˆÏÜ˛– Ó˚OÜ˛ ˛õòyÌ≈Î%_´
¢ÕÒ=!° Óî≈•#lñ í˛z˛õyDÎ%_´ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛!ê˛ ¢ˆÏÕÒÓ˚ §ˆÏD ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ≤ÃyÎ˚ ˆày°yÜ˛yÓ˚ í˛z˛õyD ÌyˆÏÜ˛ñ ¢ÕÒ G
í˛z˛õyˆÏDÓ˚ åxƒyˆÏ˛õlˆÏí˛ˆÏçÓ˚ä §ÇˆÏÎyàfli° §ÇÜ%˛!ã˛ï˛ •Î˚– å!ã˛e ≠ 2.3.2ä

!ã˛e lÇ     2.3.2 (a - f)     / a)     ÙyÓ˚Ü˛ƒyl!§Î˚y Ìƒy°y§ñ b,c) ¢ÕÒñ d,e) Ù§,î ≤Ãyã˛#Ó˚ Ó˚y•zç Ï̂Î˚í˛
f) Ü˛#°Ü˛yÜ˛yÓ˚ Ó˚y•zç Ï̂Î˚í˛

(a) ˛õ%ÇÌƒy°y§ (b) ˛flf#Ìƒy°y§

e f

¢ÕÒ

Ó˚y•zçˆÏÎ˚í˛

Ùôƒ!¢Ó˚y

a

c

d

í˛z˛õyD

b
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(B) xhs˝/ xD§Çfliyl /  Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏò !ï˛l!ê˛ xÇ¢ ˆòáy ÎyÎ˚ ÎÌy / cÜ˛ñ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xMÈ˛°
G Ë˛y[˛yÓ˚ Ü˛°y xMÈ˛°– å!ã˛e ≠ 2.3.3 a - dä

!ã˛e lÇ ≠     2.3.3 (a, b, c)     /     ÙyÓ˚Ü˛ƒyl!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈò–

a

ÓyÎ˚%≤ÃˆÏÜ˛y¤˛ ÓyÎ˚%Ó˚¶…˛

˛õƒyˆÏÓ˚lÜ˛y•zÙy
Ü˛°y

!l¡¨cÜ˛

¢ÕÒ

Ó˚¶…˛

Ü˛#°Ü˛yÜ˛yÓ˚
Ó˚y•zçˆÏÎ˚í˛

ÓyÎ˚%≤ÃˆÏÜ˛y¤˛

§yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚#
Ü˛°y

˛õƒyˆÏÓ˚lÜ˛y•zÙy
Ü˛°y Ó˚¶…˛

(c)

Ù§,î ≤Ãyã˛#Ó˚
Î%_´ Ó˚y•zçˆÏÎ˚í˛

(b)

(a)

í˛zô≈cÜ˛
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!ã˛e lÇ     2.3.3 d /     ÙyÓ˚Ü˛ƒyl!§Î˚y Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈò (enlarged)–

l cÜ˛ / ˛|ôÁ≈cÜ˛ ~Ü˛!ê˛ Ùye ˆÜ˛y£ÏhflÏÓ˚ myÓ˚y à!ë˛ï˛– ˆÜ˛y£Ï=!° ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Î%_´– |ôÁ≈cˆÏÜ˛ ÓyÎ˚%Ó˚¶…˛ ÌyˆÏÜ˛ñ
!l¡¨cÜ˛ ~Ü˛!ê˛ Ùye ˆÜ˛y£ÏhflÏÓ˚ myÓ˚y à!ë˛ï˛– ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ G Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ !l¡¨cÜ˛ ˆÌˆÏÜ˛ í˛zÍ˛õ!_ •Î˚–
Ó˚y•zçˆÏÎ˚í˛=!° ò% ≤ÃÜ˛yˆÏÓ˚Ó˚ñ Ù§,î ≤Ãyã˛#Ó˚ !Ó!¢‹T G Ü˛#°Ü˛yÜ˛yÓ˚–
l §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xMÈ˛° / ˛Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ !òˆÏÜ˛ñ |ôÁ≈cˆÏÜ˛Ó˚ l#ˆÏã˛ ÓyÎ˚%≤ÃˆÏÜ˛y¤˛ Óï≈˛Ùyl ~ÓÇ

xl%Ë)˛!ÙÜ˛ hflÏˆÏÓ˚ !ÓlƒyhflÏ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛ ˛õÓ˚flõÓ˚ ˆÌˆÏÜ˛ ~Ü˛hflÏÓ˚ !Ó!¢‹T !ÓˆÏË˛ò≤Ãyã˛#Ó˚ myÓ˚y ˛˛õ,ÌÜ˛ Ü˛Ó˚y
ÌyˆÏÜ˛– ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛=!° §Ó˚° Óy ¢yáy!ß∫ï˛ G ¢,CˆÏ° !ÓlƒhflÏ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Î%_´ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~•z ˆÜœ˛yˆÏÓ˚y≤’yfiê˛
Î%_´ ˆÜ˛y£Ï ¢,C°•z ≤Ãôyl §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xÇ¢– ≤Ã!ï˛!ê˛ ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛ ~Ü˛!ê˛ !ÓˆÏ¢£Ï ÓyÎ˚%Ó˚ˆÏ¶…˛Ó˚ ÙyôƒˆÏÙ Ìƒy°yˆÏ§Ó˚
Óy•zˆÏÓ˚ í˛zß√%_´ •Î˚–
l Ë˛y[˛yÓ˚ Ü˛°y xMÈ˛° / ˛Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢Ó˚ ≤ÃyÎ˚ §Ù@˝Ã fliyl•z ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~•z

ˆÜ˛y£Ï=!°ˆÏï˛ ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî ¢Ü≈˛Ó˚y §!MÈ˛ï˛ ÌyˆÏÜ˛– ~SÈyí˛¸y !Ü˛S%È ˜ï˛° ˆÜ˛y£Ï Óy !Ùí˛z!§ˆÏ°ç ˆÜ˛y£ÏG Óï≈˛Ùyl ÌyÜ˛ˆÏï˛
˛õyˆÏÓ˚–

(C) x@˝Ãfli Ó,!k˛ /  Óô≈l¢#° xÇˆÏ¢Ó˚ x@˝Ãfli áÑyˆÏç Óï≈˛Ùyl Ü˛ˆÏÎ˚Ü˛!ê˛ x@˝Ãfli ˆÜ˛y£Ï myÓ˚y Ó,!k˛ §¡õß¨ •Î˚–
2.3.3  çll / xDç G ˆÎÔl çll ˛õk˛!ï˛ˆÏï˛ ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ çll §¡õß¨ •Î˚

(A) xDç çll /  ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ xDç çll !l¡¨!°!áï˛ ˛õk˛!ï˛ˆÏï˛ §¡õß¨ •Î˚–

Óy ˜ï˛°

¢ÕÒ
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(a) á[˛Ë˛Ól åÊ ˛yà‰ˆÏÙˆÏrê˛¢lä / ˛õ!Ó˚îï˛ Ìƒy°yˆÏ§Ó˚ ˛õŸã˛yò xÇ¢ e´Ù¢ ÷!Ü˛ˆÏÎ˚ !àˆÏÎ˚ e´ˆÏÙ e´ˆÏÙ x@˝ÃË˛yˆÏàÓ˚
mƒy@˝Ã ÙyÌy ˛õÎ≈hs˝ ˆ˛õÑÔSÈyÎ˚– ~Ó˚ Ê˛ˆÏ° xÓ!¢‹T ¢yáy ò%!ê˛ ˛õ,ÌÜ˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ≤Ã!ï˛!ê˛ ¢yáy ~Ü˛ ~Ü˛!ê˛ lï%˛l
í˛z!qò §,!‹T Ü˛ˆÏÓ˚–

(b) xfliy!lÜ˛ ¢yáy §,!‹T / ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛ˆÏï˛ !l¡¨yÇ¢ ˆÌˆÏÜ˛ xfliy!lÜ˛ ¢yáy í˛zÍ˛õß¨ •Î˚–
~•z ¢yáy=!° Ìƒy°y§ ˆÌˆÏÜ˛ ˛õ,ÌÜ˛ •Î˚ ~ÓÇ lï%˛l í˛z!qò §,!‹T Ü˛ˆÏÓ˚–

(c) ÚˆàÙyÛ §,!‹T / ÚˆàÙyÛ ~Ü˛ !ÓˆÏ¢£Ï ˜Ó!¢‹Tƒ˛õ)î≈ xDç çll ~Ü˛Ü˛– ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ x!ôÜ˛yÇ¢ ≤Ãçy!ï˛ˆÏï˛
Ìƒy°yˆÏ§Ó˚ í˛z˛õ!Ó˚˛õ,ˆÏ¤˛ ÚˆàÙyÜ˛y˛õÛ lyÙÜ˛ ˆ˛õÎ˚y°yÜ,˛!ï˛ xD í˛zÍ˛õß¨ •Î˚– ~•z ˆ˛õÎ˚y°yÜ,˛!ï˛ xˆÏDÓ˚ ÙˆÏôƒ
ÚˆàÙyÛ lyÙÜ˛ x§Çáƒ xDç çll ~Ü˛Ü˛ Óï≈˛Ùyl ÌyˆÏÜ˛– ≤ÃˆÏï˛ƒÜ˛ ˆàÙy ~Ü˛!ê˛ ~Ü˛ˆÏÜ˛y£Ï# Ó,ˆÏhs˝Ó˚ myÓ˚y
Ó‡ˆÏÜ˛y£Ï# ã˛yÜ‰˛!ï˛Ó˚ ÙˆÏï˛y xÇˆÏ¢Ó˚ §yˆÏÌ §ÇÎ%_´ ÌyˆÏÜ˛– ˆàÙy=!° Ó,ˆÏhs˝Ó˚ myÓ˚y ˆàÙyÜ˛yˆÏ˛õÓ˚ ÙˆÏôƒ Î%_´
ÌyˆÏÜ˛–

Ó‡ˆÏÜ˛y£Ï# ã˛yÜ‰˛!ï˛Ó˚ Ùôƒfli° fli(°ñ e´Ù¢ !Ü˛lyÓ˚yÓ˚ !òˆÏÜ˛ ˛õyï˛°y •Î˚– ≤Ã!ï˛!ê˛ ˆàÙyÓ˚ ˛õyŸª≈#Î˚ !Ü˛lyÓ˚yÓ˚ !òˆÏÜ˛ ~ÓÇ
˛õÓ˚flõˆÏÓ˚Ó˚ !Ó˛õÓ˚#ˆÏï˛ xàË˛#Ó˚ áÑyç Óï≈˛Ùyl ˆÎáyˆÏl Ó,!k˛ç xMÈ˛° Óï≈˛Ùyl– ˆàÙy ã˛yÜ‰˛!ï˛Ó˚ x!ôÜ˛yÇ¢ ˆÜ˛y£Ï
ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Î%_´– ˆÜ˛yl ˆÜ˛yl ˆÜ˛yˆÏ£Ï ˜ï˛° !Ó®%G §!MÈ˛ï˛ ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ ˆàÙy Ó,hs˝ xÇ¢ ˆàÙyÜ˛y˛õ ˆÌˆÏÜ˛ Ù%_´ •Î˚
~ÓÇ xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •ˆÏÎ˚ lï%˛l Ìƒy°y§ §,!‹T Ü˛ˆÏÓ˚– å!ã˛e ≠ 2.3.4ä

!ã˛e lÇ ≠     2.3.4 Ð Ð Ð Ð Ð ÙyÓ˚Ü˛ƒyl!§Î˚y ≠ a. Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏò¢ÈüÈ~ ˆàÙyÜ˛y˛õ–

b. ˆàÙy Ü˛yˆÏ˛õÓ˚ °¡∫ˆÏFSÈò–

c. ~Ü˛!ê˛ ˆàÙy (enlarged)–

 ˆàÙy Ü˛y˛õ

 ˆàÙy

 ˆï˛°Î%_´ ˆÜ˛y£Ï

áÑyç

Ó˚y•zçˆÏÎ˚í˛ ˆÜ˛y£Ï

áÑyç

Ó,hs˝

a b

c
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(B) ˆÎÔl çll /  ˛õ%Çôyl# G flf#ôyl#Ó˚ §y•yˆÏÎƒ ˆÎÔl çll §¡õß¨ •Î˚– ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆ«˛ Ï̂e ˆÎÔl
çlˆÏl!wÎ˚ =!° !ÓˆÏ¢£Ï ¢yáyÓ˚ G˛õÓ˚ çß√yÎ˚– ~•z ¢yáy=!° Ìƒy°yˆÏ§Ó˚•z ≤Ã§y!Ó˚ï˛ xÇ¢– ˛õ%Ç G flf# çll xD
Ó•lÜ˛yÓ˚# ¢yáyˆÏÜ˛ ÎÌye´ˆÏÙ ˛õ%Çôyl#Ó• G flf#ôyl#Ó• Ó°y •Î˚–

ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ≤ÃyÎ˚ §Ü˛° ≤Ãçy!ï˛•z !Ë˛ß¨Óy§# xÌ≈yÍ ˛˛õ%Çôyl#Ó• G flf#ôyl#Ó• !Ë˛ß¨ !Ë˛ß¨ Ìƒy°yˆÏ§ çß√yÎ˚
ÎÌye´ˆÏÙ ÎyˆÏòÓ˚ˆÏÜ˛ ˛õ%ÇÌƒy°y§ G flf# Ìƒy°y§ Ó°y •Î˚– xyÓyÓ˚ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ Óƒ!ï˛e´Ù fl∫Ó˚*˛õ
xfl∫yË˛y!ÓÜ˛Ë˛y Ï̂Ó ~Ü˛•z ¢yáyÎ˚ ˛õ%Çôyl# G flf#ôyl# í z̨Í˛õß¨ •Î˚ÈüüüÈ~•z í z̨Ë˛!°D ¢yáy Ï̂Ü˛ xƒy Ï̂\yày•zly§ !Ó˚̂ Ï§˛õ‰̂ Ïê˛Ü‰̨ °ñ

Ó°y •Î˚ó í z̨òy•Ó˚î / ÙyÓ˚Ü˛ƒyl!§Î˚y ˛õy Ï̂Ùê˛y (Marchantia palmata)ñ ÙyÓ˚Ü˛ƒyl!§Î˚y ˛õ!°ÙÓ˚Ê˛y (Marchantia

polymorpha) •zï˛ƒy!ò–

n 1. ˛˛õ%Çôyl#Ó• (Antheridiophore) / ˛õ%ÇÌƒy°yˆÏ§Ó˚ x@˝Ã xÇˆÏ¢Ó˚ ˛õŸã˛yˆÏï˛Ó˚ xMÈ˛° ˆÌˆÏÜ˛ ˛õ%Çôyl#Ó•
í˛zÍ˛õß¨ •Î˚– ˛õ%Çôyl#Ó• §Ó,hs˝Ü˛ ~ÓÇ G˛õˆÏÓ˚Ó˚ í˛z_° ã˛e´Ê˛°Ü˛ å!í˛flÒä xÇ¢!ê˛Ó˚ !Ü˛lyÓ˚y á![˛ï˛ ~ÓÇ SÈeÓk˛
åˆ˛õ°ˆÏê˛ê˛äñ §yôyÓ˚îï˛ 8!ê˛ áˆÏ[˛ !ÓË˛_´ ÌyˆÏÜ˛– Ó,ˆÏhs˝Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ¢ÕÒ G Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl–

˛õ%Çôyl#Ó Ï̂• Ìƒy°y Ï̂§Ó̊ Ù Ï̂ï˛y ˆÜ˛y£Ï §Ù!‹T Óï≈̨ Ùyl ~ÓÇ ï˛y ˆÌ Ï̂Ü˛ §• Ï̂ç•z xl%̂ ÏÙÎ̊ ˆÎ çll xD=!° Ìƒy°y Ï̂§Ó̊•z
Ó̊*˛õyhs˝!Ó̊ï˛ ¢yáy– ˛õ%Çôyl#Ó Ï̂•Ó̊ G˛õ Ï̂Ó̊Ó̊ !ò Ï̂Ü˛ ~Ü˛ ˆÜ˛y£ÏhflÏÓ̊ !Ó!¢‹T ÓyÎ̊%Ó̊¶…̨ Î%_´ cÜ˛ !ÓòƒÙyl– ≤Ã!ï˛!ê˛ ÓyÎ̊%Ó̊¶…̨  ~Ü˛ ~Ü˛!ê˛
§y Ï̂°yÜ˛§Ç Ï̂Ÿ’£ÏÜ˛yÓ̊# ˆÜ˛y£Ï §Ù!ß∫ï˛ ÓyÎ̊% ≤Ã Ï̂Ü˛y Ï̂¤˛Ó̊ §y Ï̂Ì Î%_´– ≤Ã Ï̂ï˛ƒÜ˛ ÓyÎ̊% ≤Ã Ï̂Ü˛y Ï̂¤˛Ó̊ § Ï̂D ˛õ%Çôyl#Ü˛«˛ ~Ü˛yhs˝Ó̊ Ë˛y Ï̂Ó
!ÓlƒyhflÏ Ìy Ï̂Ü˛ ~ÓÇ ≤Ã Ï̂ï˛ƒÜ˛ ˛õ%Çôyl# Ü˛ Ï̂«˛ ~Ü˛!ê˛ §Ó,hs˝Ü˛ ˛õ%Çôyl# Ìy Ï̂Ü˛– ˛õ%Çôyl# Ü˛«˛ Óy•ẑ ÏÓ̊Ó̊ §y Ï̂Ì Ó̊ Ï̂¶…̨ Ó̊ Ùyôƒ Ï̂Ù
ˆÎyày Ï̂Îyà Ó̊y Ï̂á– ˛õ%Çôyl#=!° í z̨_° ã˛e´Ê˛° Ï̂Ü˛ ˆÜ˛wy!ï˛àË˛y Ï̂Ó §!Iï˛ Ìy Ï̂Ü˛– §Ó≈y Į̈̂ õ«˛y ˛õ!Ó̊îï˛ Ó,•Í xyÜ,̨ !ï˛Ó̊
˛õ%Çôyl#!ê˛ ˆÜ˛ Ï̂wÓ̊ !ò Ï̂Ü˛ ~ÓÇ «%̨ oyÜ˛yÓ̊ åx˛õ!Ó̊îï˛ä ˛õ%Çôyl#=!° e´Ù¢ ˛õ!Ó̊!ôÓ̊ !ò Ï̂Ü˛ !ÓlƒhflÏ Ìy Ï̂Ü˛– å!ã˛e ≠ 2.3.5ä

!ã˛e lÇ     2.3.5 /     ÙyÓ˚Ü˛ƒyl!§Î˚yÓ ˚ ˛õ%Çôyl#ÓˆÏ•Ó˚ °¡∫ˆÏFSÈò–

˛õ%Çôyl# Ü˛«˛ Ó˚¶…˛ ÓyÎ˚%≤ÃˆÏÜ˛y¤˛ ˛õ%Çôyl#

ã˛yÜ‰˛!ï˛

Ó,hs˝

¢ÕÒ

Ù§,î ≤Ãyã˛#Ó˚ Ó˚y•zçˆÏÎ˚í˛

Ü˛#°Ü˛yÜ˛yÓ˚ Ó˚y•zçˆÏÎ˚í˛
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l ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l !Ó˚Ü˛!§Î˚yÓ˚ Ùï˛•z ~ÓÇ !l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.3.6 a–hä

!ã˛e lÇ 2.3.6 (a - h)     /     ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

(f)
(g)

(h)

(e)(d)(c)(b)(a)

≤ÃyÌ!ÙÜ˛ xyÓÓ˚î
ˆÜ˛y£ÏhflÏÓ˚

Ó,hs˝ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl#
ˆÜ˛y£ÏhflÏÓ˚

Ó,hs˝

˛õ%Çôyl#
Ü˛«˛

xyÓÓ˚î

÷e´yî%
Ùyï,̨ Ï̂Ü˛y£Ï

Ó˚¶…˛

!Ë˛!_
ˆÜ˛y£Ï

!Ë˛!_ ˆÜ˛y£Ï !Ë˛!_ ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl#
Ùyï,˛ˆÏÜ˛y£Ï Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛ Ó,hs˝
ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
˛õ%Çôyl# ˆÜ˛y£Ï

˛õ%Çôyl#
ˆÜ˛y£Ï

Ó,hs˝ ˆÜ˛y£Ï
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(a) ˛õ%Çôyl# ˛õ,¤˛ˆÏò¢#Î˚ ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ í˛zÍ˛õ!_ °yË˛ Ü˛ˆÏÓ˚– ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛
≤Ãfli!ÓË˛yçl myÓ˚y ò%!ê˛ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ÈüüüÈl#ˆÏã˛Ó˚ ˆÜ˛y£Ï!ê˛ ˛õÓ˚Óï≈˛# ˆÜ˛yl !ÓË˛yçˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ ly–
G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ ≤Ãfli !ÓË˛yçl myÓ˚y l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛ Ó,hs˝ ˆÜ˛y£Ï ~ÓÇ G˛õˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£Ï
í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ Ó,hs˝ ˆÜ˛y£Ï !ÓË˛yçl myÓ˚y ˛˛õ%Çôyl#Ó˚ Ó‡ˆÏÜ˛y£Ï# Ó,hs˝ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(b) ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£Ï!ê˛ §Ùyhs˝Ó˚y° !ÓË˛yçl myÓ˚y 2, 3 Óy 4 !ê˛ ˆÜ˛yˆÏ£ÏÓ˚ ~Ü˛!ê˛ §y!Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(c) ~•z §y!Ó˚Ók˛ ˆÜ˛yˆÏ£Ï ˛õÎ≈yÎ˚e´!ÙÜ˛Ë˛yˆÏÓ 2 ÓyÓ˚ í˛zÕ‘¡∫ !ÓË˛yçl âˆÏê˛ Ê˛ˆÏ°ñ 2, 3 Óy 4 §y!Ó˚ ˆÜ˛y£Ï í˛zÍ˛õß¨
•Î˚ ~ÓÇ ≤Ã!ï˛ §y!Ó˚ˆÏï˛ 4 !ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï ˜ï˛!Ó˚ •Î˚–

(d) ~Ó˚ ˛õÓ˚ §Ó §y!Ó˚Ó˚ §ÙhflÏ ˆÜ˛y£Ï=!° ˛õ,¤˛ §Ùyhs˝Ó˚y° Ë˛yˆÏÓ !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚–

(e) Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£ÏhflÏÓ˚ˆÏÜ˛ Ó°y •Î˚ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î ˆÜ˛y£ÏhflÏÓ˚ ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£ÏhflÏÓ˚ˆÏÜ˛ ÓˆÏ° ≤ÃyÌ!ÙÜ˛
˛õ%Çôyl# ˆÜ˛y£ÏhflÏÓ˚–

(f) ˛õÓ˚Óï≈̨ #Ü˛y Ï̂° ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î ˆÜ˛y£ÏhflÏÓ˚ ˛˛õ,¤˛§Ùyhs˝Ó˚y° !ÓË˛yç Ï̂lÓ˚ §y Ï̂Ì °¡∫Ë˛y Ï̂Ó !ÓË˛y!çï˛ åxƒy!rê˛!Üœ̨ ly°ä
•Î˚ ~ÓÇ ˛õ%Çôyl#Ó˚ ã˛y!Ó˚!òˆÏÜ˛ ~Ü˛!ê˛ ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Ó¶˛ƒy ˆÜ˛yˆÏ£ÏÓ˚ Ó!•Ó˚yÓÓ˚î hflÏÓ˚ §,!‹T Ü˛ˆÏÓ˚–

(g) ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£ÏhflÏÓ˚ Ó‡ÓyÓ˚ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° xÓˆÏ¢ˆÏ£Ï ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï åxƒyˆÏ\y§y•zê˛
ÙyòyÓ˚ ˆÜ˛y£Ï=FSÈä àë˛l Ü˛ˆÏÓ˚–

(h) ≤ÃˆÏï˛ƒÜ˛!ê˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï ˆÜ˛yîyÜ%˛!l !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ÷e´yî% åxƒyˆÏ\y§y•zê˛ä ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

l ˛õ!Ó˚îï˛ ˛õ%Çôyl# / ˛õ%Çôyl# §Ó,hs˝Ü˛ G lƒy§˛õy!ï˛ xyÜ,˛!ï˛Ó˚– ˛˛õ%Çôyl#=!° Ó,hs˝myÓ˚y ˛õ%Çôyl# Ü˛ˆÏ«˛Ó˚ !l¡¨yÇˆÏ¢
xyÓk˛ ÌyˆÏÜ˛– ˛õ%Çôyl# Ü˛«˛ Ù%_´ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛!ê˛ˆÏï˛ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ Ó˚¶…˛ ÌyˆÏÜ˛ (!ã˛e ≠ 2.3.6 g)

(i) ÷e´yî% ˆÜ˛y£Ï ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ ~Ü˛!ê˛ !m Êœ˛ƒyˆÏç°yÎ%_´ ÷e´yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚–

(j) ˛õ%Çôyl# ˛õ!Ó˚îï˛ •ˆÏ° Ó!•Ó˚yÓÓ˚î hflÏÓ˚ çˆÏ°Ó˚ §ÇflõˆÏ¢≈ ~ˆÏ§ !Óò#î≈ •Î˚ ~ÓÇ ÷e´yî%=!°˛ ˛õ%Çôyl# Ü˛ˆÏ«˛
≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ Ó˚¶…˛˛õˆÏÌ Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–

n 2. ˛˛flf#ôyl#Ó• (Archegoniophore) / flf#ôyl#Ó• flf#Ìƒy°yˆÏ§Ó˚ x@˝Ã xÇˆÏ¢Ó˚ ˛õŸã˛yˆÏï˛Ó˚ xMÈ˛° ˆÌˆÏÜ˛
í˛zÍ˛õß¨ •Î˚– ˛õ%Çôyl#ÓˆÏ•Ó˚ Ùï˛ flf#ôyl#Ó• G §Ó,hs˝Ü˛ ~ÓÇ ¢#ˆÏ£Ï≈ ã˛e´Ê˛°Ü˛ å!í˛flÒä xÇ¢!ê˛ Ó˚!Ÿ¬Ó˚ lƒyÎ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ á![˛ï˛
xÇˆÏ¢ !ÓË˛_´ ~ÓÇ SÈeÓk˛ñ flf#ôyl#=!° ˆÜ˛wy!Ë˛Ù%á# Ë˛yˆÏÓ §!Iï˛– xÌ≈yÍ §Ó≈yˆÏ˛õ«˛y ˛õ!Ó˚îï˛ flf#ôyl#=!° ˛õ!Ó˚!ôÓ˚
!òˆÏÜ˛ G xˆÏ˛õ«˛yÜ,˛ï˛ Ü˛Ù ˛õ!Ó˚îï˛ flf#ôyl#=!° ˆÜ˛ˆÏwÓ˚ !òˆÏÜ˛ ~ÓÇ Ó˚!Ÿ¬=!°Ó˚ ÙôƒÓï≈˛# fliyˆÏlÓ˚ !l¡¨ï˛ˆÏ° xÓ˚#Î˚ §y!Ó˚ˆÏï˛
!ÓlƒyhflÏ ÌyˆÏÜ˛– ˛õ%Çôyl#ÓˆÏ•Ó˚ lƒyÎ˚ flf#ôyl#Ó• Ìƒy°yˆÏ§Ó˚•z Ó˚*˛õyhs˝!Ó˚ï˛ xÇ¢– !Ü˛v !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà flf#ôyl#=!°
áyí˛¸yË˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛ ~ÓÇ §Ó≈yˆÏ˛õ«˛y ˛õ!Ó˚îï˛ flf#ôyl# ˆÜ˛ˆÏwÓ˚ !òˆÏÜ˛ ÌyˆÏÜ˛ ~ÓÇ xˆÏ˛õ«˛yÜ,˛ï˛ Ü˛Ù ˛õ!Ó˚îï˛ =!°
˛õ!Ó˚!ô!Ó˚ !òˆÏÜ˛–

!lˆÏ£ÏˆÏÜ˛Ó˚ !ë˛Ü˛ ˛õˆÏÓ˚•z flf#ôyl#ÓˆÏ•Ó˚ Ó,ˆÏhs˝Ó˚ §yˆÏÌ ã˛e´ Ê˛°ˆÏÜ˛Ó˚ §ÇˆÏÎyàfliˆÏ°Ó˚ G˛õˆÏÓ˚Ó˚ ÙôƒÓï≈˛# xÇˆÏ¢ o&ï˛
!ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° flf#ôyl# §Ù!ß∫ï˛ ã˛e´Ê˛°Ü˛=!° ˆÓÑˆÏÜ˛ !l¡¨y!Ë˛Ù%á# •Î˚ ÎyÓ˚ Ê˛ˆÏ° áyí˛¸yË˛yˆÏÓ !ÓòƒyÙyl flf#ôyl#=!°G
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!l¡¨y!Ë˛Ù%á# •ˆÏÎ˚ V%˛°hs˝ xÓfliyÎ˚ ÌyˆÏÜ˛ó ˛õ!Ó˚îï˛ flf#ôyl#=!° ˛õ!Ó˚!ôÓ˚ !òˆÏÜ˛ ~ÓÇ x˛õ!Ó˚îï˛=!° ˆÜ˛ˆÏwÓ˚ !òˆÏÜ˛ xÓfliyl
Ü˛ˆÏÓ˚ å!ã˛e ≠ 2.3.7ä–

!ã˛e lÇ 2.3.7 ÐÐÐÐÐ     ÙyÓ˚Ü˛ƒyl!§Î˚y ≠ a. flf#ôyl#§• §Ù!ß∫ï˛ Ìƒy°y§–
b. flf#ôyl#ÓˆÏ•Ó˚ °¡∫ˆÏFSÈò–
c. ~Ü˛!ê˛ ˛õ!Ó˚îï˛ flf#ôyl#–

(a) (b)

(c)

xB˛
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l ˛flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛˛flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l !Ó˚Ü˛!§Î˚yÓ˚ Ùï˛•z ~ÓÇ !l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.3.8ä

!ã˛e lÇ     2.3.8 /     ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ flf#ôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

(a) flf#ôyl# Ìƒy°yˆÏ§Ó˚ ˛˛õ,¤˛ˆÏòˆÏ¢Ó˚ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛Ó˚ ~Ü˛!ê˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ í˛zÍ˛õ!_ °yË˛ Ü˛ˆÏÓ˚ñ ~•z ˆÜ˛y£Ï!ê˛ˆÏÜ˛
≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# Ùyï,˛ˆÏÜ˛y£Ï ÓˆÏ°– ~•z ˆÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçˆÏl myÓ˚y l#ˆÏã˛Ó˚ ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï ~ÓÇ
G˛õˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

(b) ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï!ê˛ Ü˛ˆÏÎ˚Ü˛!ê˛ x§ÙyD !ÓË˛yçl myÓ˚y flf#ôyl#Ó˚ ~Ü˛!ê˛ ˆSÈyê˛ Ó,hs˝ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(c) ≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛y£Ï!ê˛ !ï˛l!ê˛ ˛õÎ≈yÎ˚ e´!ÙÜ˛ í˛zÕ‘¡∫ ≤Ãyã˛#Ó˚ §,!‹TÓ˚ myÓ˚y ÙyV˛áyˆÏlÓ˚ ≤ÃyÌ!ÙÜ˛ x«˛#Î˚
ˆÜ˛y£ÏˆÏÜ˛ !âˆÏÓ˚ !ï˛l!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(d) ≤ÃyÌ!ÙÜ˛ x«˛#Î˚ ˆÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçl myÓ˚y G˛õˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛yly ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚ ≤ÃyÌ!ÙÜ˛ ˆÜ˛w#Î˚
ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(e) ~•z §ÙÎ˚ !ï˛l!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î ˆÜ˛y£Ï °¡∫y°!¡∫Ë˛yˆÏÓ !ÓË˛y!çï˛ •ˆÏÎ˚ 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚l ˆÜ˛y£Ï §,!‹T
Ü˛ˆÏÓ˚–

xB˛#Î˚ Ü˛«˛ xB˛ xyÓÓ˚î

!í˛¡∫yî% ˆÜ˛y£Ï

xB˛#Î˚ ly°#
ˆÜ˛y£Ï

@˝Ã#Óy ˆÜ˛y£Ï

ì˛yÜ˛ly ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
ˆÜ˛w#Î˚ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
x!«˛Î˚ ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛
xyÓÓ˚î ˆÜ˛y£Ï

xyÓÓ˚î ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛ Ó,hs˝
ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
flf#ôyl# ˆÜ˛y£Ï≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl#

Ùyï,˛ˆÏÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
ì˛yÜ˛ly ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy
ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛ xB˛
ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
ˆÜ˛w#Î˚ ˆÜ˛y£Ï

@˝Ã#Óyly°#
ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
@˝Ã#Óyly°# ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛ xB˛
ˆÜ˛y£Ï

ì˛yÜ˛ly ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy
ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
ì˛yÜ˛ly ˆÜ˛y£Ï
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(f) 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î ˆÜ˛y£Ï xl%≤Ãfli !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° G˛õˆÏÓ˚ 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ 6 !ê˛

≤ÃyÓ˚!Ω˛Ü˛ xB˛ˆÏÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(g) ~•z !ÓË˛yçˆÏlÓ˚ §yˆÏÌ §yˆÏÌ ≤ÃyÌ!ÙÜ˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï!ê˛ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy

ly°#ˆÏÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚ ≤ÃyÌ!ÙÜ˛ xB˛ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(h) 6!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï ˛õ%l/ ˛õ%l/ ≤Ãfli !ÓË˛yçl myÓ˚y í˛zÕ‘¡∫Ë˛yˆÏÓ !Óhfl,Ïï˛ 6!ê˛ @˝Ã#Óy ˆÜ˛yˆÏ£ÏÓ˚ §y!Ó˚ ˜ï˛!Ó˚

Ü˛ˆÏÓ˚–

(i) ≤ÃyÓ˚!Ω˛Ü˛ xB˛ˆÏÜ˛y£Ï!ê˛ å6!ê˛ä !ÓË˛yçl myÓ˚y ~Ü˛ ˆÜ˛y£ÏhflÏÓ˚# xB˛ xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(j) ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï ˛˛õ%l/ ˛õ%l/ ≤Ãfli!ÓË˛yçl myÓ˚y 8!ê˛ @˝Ã#Óyly°#ˆÏÜ˛yˆÏ£ÏÓ˚ ~Ü˛!ê˛ §y!Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(k) ≤ÃyÌ!ÙÜ˛ xB˛ˆÏÜ˛y£Ï!ê˛ ≤Ãfli!ÓË˛yçˆÏl !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚Ó˚ ~Ü˛!ê˛ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚

!í˛¡∫yî%ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(l) ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly ˆÜ˛y£Ï ˛õÓ˚flõÓ˚ §ÙˆÏÜ˛yˆÏî ò%ÓyÓ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ ì˛yÜ˛ly ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

l ˛õ!Ó˚îï˛ flf#ôyl# / ˛˛õ!Ó˚îï˛ flf#ôyl# Êœ˛yˆÏ:Ó˚ lƒyÎ˚ xyÜ,˛!ï˛Ó˚– l#ˆÏã˛Ó˚ fl≥˛#ï˛ xÇ¢!ê˛ˆÏÜ˛ xB˛ åˆË˛rê˛yÓ˚ä ~ÓÇ

G˛õˆÏÓ˚Ó˚ §Ó˚& ò#â≈ xÇ¢!ê˛ˆÏÜ˛ @˝Ã#Óy åˆlÜ˛ä Ó°y •Î˚– @˝Ã#Óy xÇ¢ 8!ê˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï myÓ˚y à!ë˛ï˛– @˝Ã#ÓyÓ˚ ¢#ˆÏ£Ï≈ 4!ê˛

ì˛yÜ˛ly ˆÜ˛y£Ï Óï≈˛Ùyl ~ÓÇ xˆÏB˛Ó˚ ÙˆÏôƒ xB˛#Î˚ ly°# ˆÜ˛y£Ï G ~Ü˛!ê˛ !í˛¡∫ˆÏÜ˛y£Ï ÌyˆÏÜ˛–

flf#ôyl# ˛õ!Ó˚îï˛ •ÓyÓ˚ §yˆÏÌ §yˆÏÌ @˝Ã#Óy ly°# ˆÜ˛y£Ï G xB˛#Î˚ ly°#ˆÏÜ˛y£Ï oÓ#Ë)˛ï˛ •Î˚ ~ÓÇ !í˛¡∫ˆÏÜ˛y£Ï!ê˛ !í˛¡∫yî%ˆÏï˛

˛õ!Ó˚îï˛ •Î˚– flf#ôyl#=!° ˆ˛õ!Ó˚!Ü˛!ê˛Î˚yÙ xÌÓy •zlË˛!°í˛zÜ˛yÓ˚ ~Ó˚ ~Ü˛!ê˛ ˛õyï˛°y xyÓÓ˚î myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛ å!ã˛e ≠

2.3.7ä–

l !lˆÏ£ÏÜ˛ / ˛flf#ôyl# ˛õ!Ó˚îï˛ •ˆÏ° ly°#ˆÏÜ˛y£Ï oÓ#Ë)˛ï˛ •ˆÏÎ˚ ˆÎ ˛õÌ §,!‹T Ü˛ˆÏÓ˚ ç°Óy!•ï˛ ÷e´yî%=!° ˆ§•z ˛õÌ

!òˆÏÎ˚•z flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ Ùye ÷e´yî% !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ !l!£Ï_´ ˆÜ˛y£Ï!ê˛Ó˚

ã˛yÓ˚˛õyˆÏ¢ ~Ü˛!ê˛ ˆÜ˛y£Ï≤Ãyã˛#Ó˚ §,!‹T •Î˚ ~ÓÇ º*îyî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– º*îyî% §,!‹TÓ˚ §yˆÏÌ §yˆÏÌ ˆÓ˚î%ôÓ˚ ò¢yÓ˚ §)ã˛ly •Î˚

~ÓÇ !í˛≤’ˆÏÎ˚í˛ çl% ÷Ó˚& •Î˚–

2.3.4 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

º*îyl%•z ˆÓ˚î%ôˆÏÓ˚Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï– !lˆÏ£ÏˆÏÜ˛Ó˚ §ˆÏD §ˆÏD xB˛#Î˚ ˆÜ˛y£Ï=!° !ÓË˛y!çï˛ •ˆÏÎ˚ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ˆÏÜ˛ xyÓ,ï˛

Ü˛ˆÏÓ˚ Ó˚yˆÏá– ~•z 2-3 ˆÜ˛y£ÏhflÏÓ˚Î%_´ xyÓÓ˚îˆÏÜ˛ Ü˛ƒy!°˛õê˛∆y ÓˆÏ°– flf#ôyl#Ó˚ l#ˆÏã˛Ó˚ ˆÜ˛y£Ï=!°G !ÓË˛y!çï˛ •ˆÏÎ˚

Ü˛ƒy!°˛õê˛∆yÓ˚ ã˛yÓ˚!òˆÏÜ˛ ~Ü˛ˆÏÜ˛y£ÏhflÏÓ˚Î%_´ ~Ü˛!ê˛ xyÓÓ˚î §,!‹T Ü˛ˆÏÓ˚ÈüüüÈ~ˆÏÜ˛ ˆ˛õ!Ó˚ày•z!lÎ˚yÙ Ó°y •Î˚– §%ï˛Ó˚yÇ ˆÓ˚î%ôÓ˚

í˛z!qˆÏòÓ˚ !ï˛l!ê˛ Ó˚«˛î¢#° xyÓÓ˚î !ÓòƒÙyl ÎÌye´ˆÏÙ Ü˛ƒy!°˛õê˛∆yñ ˆ˛õ!Ó˚ày•z!lÎ˚yÙ G ˆ˛õ!Ó˚!Ü˛!ê˛Î˚yÙ–

l ˆÓ˚î%ôÓ˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ ˛º*îyî% Ó!ô≈ï˛ •ˆÏÎ˚ xˆÏB˛Ó˚ ÙˆÏôƒ xÓfliyl Ü˛ˆÏÓ˚– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° º*îyî%Ó˚

˛õ!Ó˚fl≥%˛ê˛l !l¡¨Ó˚*˛õ / å!ã˛e 2.3.9ä
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!ã˛e lÇ 2.3.9 /     ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y

(a) xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ º*îyî%!ê˛ ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ˆÏÜ˛ ~!˛õˆÏÓ§y° xyÓ˚ l#ˆÏã˛Ó˚
ˆÜ˛y£Ï!ê˛ˆÏÜ˛ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï Ó°y •Î˚–

(b) í˛zË˛Î˚ˆÏÜ˛y£Ï xl%˜Ïòâ≈ƒ !ÓË˛_´ •ˆÏÎ˚ ã˛yÓ˚ ˆÜ˛y£Ï# º*ˆÏîÓ˚ §,!‹T Ü˛ˆÏÓ˚ÈüüüÈº*ˆÏîÓ˚ ã˛yÓ˚ˆÏÜ˛y£Ï# xÓfliyˆÏÜ˛ ˆÜ˛yÎ˚yí»˛ƒyrê˛
ˆfiê˛ç  Óy ò¢y ÓˆÏ°–

•zˆÏ°ê˛yÓ˚ Ùyï,˛ˆÏÜ˛y£Ï
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(c) ã˛yÓ˚ ˆÜ˛y£Ï# ˆÜ˛yÎ˚yí»˛ƒyrê˛ ˆÌˆÏÜ˛ !ÓË˛y!çï˛ •ˆÏÎ˚ 4!ê˛ ˆÜ˛y£Ï §Ù!ß∫ï˛ xÜ‰˛ê˛ƒyrê˛ ò¢y §,!‹T Ü˛ˆÏÓ˚– xÜ‰˛ê˛ƒyrê˛ ò¢yÓ˚
˛õˆÏÓ˚ º*î x!ï˛ o&ï˛ Ó,!k˛ °yË˛ Ü˛ˆÏÓ˚ ~ÓÇ !ÓË˛yçlG x!lÎ˚!Ùï˛–

(d) ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ~!˛õˆÏÓ§y° ˆÜ˛yÎ˚yí»˛ƒyrê˛ Ü˛ƒy˛õ!§í˛z° ~ÓÇ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛yÎ˚yí»˛ƒyrê˛
Ê%˛ê˛ Óy ˛õò G !§ê˛y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(e) ã˛yÓ˚ ˆÜ˛y£Ï# ~!˛õˆÏÓ§y° ˆÜ˛yÎ˚yí»˛yˆÏrê˛Ó˚ ˆÜ˛y£Ï=!° ˛õyŸª≈ §Ùyhs˝Ó˚y° !ÓË˛yçl myÓ˚y Óy•zˆÏÓ˚Ó˚ xƒy!¡õˆÏÌ!§Î˚yÙ
G ˆË˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏÌ!§ÎyÙ lyÙÜ˛ ò%!ê˛ º*îhflÏÓ˚ §,!‹T Ü˛ˆÏÓ˚–

(f) xƒy!¡õˆÏÌ!§Î˚yÙ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õyŸª≈§Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ ≤Ãyã˛#ˆÏÓ˚Ó˚ §yˆÏÌ §ÙˆÏÜ˛yˆÏî !ÓË˛y!çï˛ •ˆÏÎ˚
≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ Ê˛ˆÏ° xƒy!¡õˆÏÌ!§Î˚y° ˆÜ˛yˆÏ£ÏÓ˚ §Çáƒy Ó,!k˛ ˛õyÎ˚ ~ÓÇ xyÎ˚ï˛ˆÏl Ó,!k˛ ≤ÃyÆ
~ˆÏu˛yˆÏÌ!§Î˚yÙˆÏÜ˛ !âˆÏÓ˚ Ó!•Ó˚yÓÓ˚î åçƒyˆÏÜ˛ê˛ä §,!‹T Ü˛ˆÏÓ˚–
x˛õÓ˚!òˆÏÜ˛ ~ˆÏu˛yˆÏÌ!§Î˚yˆÏÙÓ˚ ˆÜ˛y£Ï=!° e´Ùyàï˛ !ÓË˛y!çï˛ •ˆÏÎ˚ ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ §,!‹T Ü˛ˆÏÓ˚–

(g) ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ xˆÏô≈Ü˛ §ÇáƒÜ˛ ˆÜ˛y£Ï ˆÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ xÓ!¢‹T ˆÜ˛y£Ï=!° ò#â≈ñ fli(° G §!˛õ≈°yÜ˛yÓ˚ñ
Ó¶˛ƒy ˆÓ˚î%ˆÏ«˛˛õÜ˛ Óy •zˆÏ°ê˛yÓ˚ ˆÜ˛yˆÏ£Ï ˛õ!Ó˚îï˛ •Î˚ å!ã˛e ≠ 2.3.10ä–

(h) ≤Ã!ï˛!ê˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï !ÙˆÏÎ˚y!§§ ≤Ã!e´Î˚yÎ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚ •ƒy≤’ˆÏÎ˚í˛ (n) ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–
ˆÓ˚î% í˛zÍ˛õyòˆÏlÓ˚ §yˆÏÌ §yˆÏÌ•z !°DôÓ˚ Óy •ƒy≤’ˆÏÎ˚í˛ Ü˛°y Óy çl%Ó˚ §)ã˛ly •Î˚–

!ã˛e lÇ 2.3.10 Ð Ð Ð Ð Ð ÙyÓ˚Ü˛ƒyl!§Î˚y–
a. ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ °¡∫ˆÏFSÈòñ b. ~Ü˛!ê˛ ˆÓ˚î%ñ c. •zˆÏ°ê˛yˆÏÓ˚Ó˚ xÇ¢–

(a)

(b)

(c)
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l ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò / ˛ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò !ï˛l!ê˛ xÇˆÏ¢ !ÓˆÏË˛!òï˛ ÎÌye´ˆÏÙ ˛õòñ
!§ê˛y G Ü˛ƒy˛õ!§í˛z°– l#ˆÏã˛Ó˚ fl≥˛#ï˛ñ ≤Ã¢hflÏ xÇ¢ˆÏÜ˛ ˛õò Ó°y •Î˚– ~•z xÇˆÏ¢Ó˚ §y•yˆÏÎƒ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ !°DôÓ˚ í˛z!qò
ˆòˆÏ•Ó˚ §yˆÏÌ Î%_´ ÌyˆÏÜ˛– !§ê˛y Óy Ó,hs˝ ˆSÈyê˛ñ ˆÙyê˛yó ˛õò G Ü˛ƒy˛õ!§í˛z°ˆÏÜ˛ Î%_´ Ó˚yˆÏá– Ü˛ƒy˛õ!§í˛z°ÈüÈG˛õˆÏÓ˚Ó˚ Ì!°Ó˚
lƒyÎ˚ xÇ¢ ÎyÓ˚ ÙˆÏôƒ ˆÓ˚î% ~ÓÇ ˆÓ˚î%ˆÏ«˛˛õÜ˛ Óï≈˛Ùyl å!ã˛e ≠ 2.3.10ä–
l ˆÓ˚î% !ÓhflÏÓ˚î ˛õk˛!ï˛ / ˛˛õ!Ó˚îï˛ xÓfliyÎ˚ !§ê˛yÓ˚ ˆÜ˛y£Ï=!° Îál o&ï˛ !ÓË˛y!çï˛ G ˜òˆÏâ≈ƒ Ó,!k˛ ˆ˛õˆÏï˛ ÌyˆÏÜ˛

ï˛ál Ü˛ƒy˛õ!§í˛z°!ê˛ Ü˛ƒy!°˛õê˛∆yñ ˆ˛õ!Ó˚ày•z!lÎ˚yÙ G ˆ˛õ!Ó˚!Ü˛!ê˛Î˚yÙ xyÓÓ˚îˆÏÜ˛ !Óò#î≈ Ü˛ˆÏÓ˚ Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–
˛õÓ˚Óï˛≈#Ü˛yˆÏ° Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Ó!•Ó˚yÓÓ˚î °¡∫Ë˛yˆÏÓ G˛õÓ˚ ˆÌˆÏÜ˛ ≤ÃyÎ˚ Ùôƒfli° ˛õÎ≈hs˝ x!lÎ˚!Ùï˛ Ü˛ˆÏÎ˚Ü˛!ê˛ áˆÏ[˛ !Óò#î≈
•Î˚– Ü˛ƒy˛õ!§í˛z° !Óò#î≈ •ÓyÓ˚ §yˆÏÌ §yˆÏÌ •zˆÏ°ê˛yÓ˚ ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ ~ÓÇ fl≥˛#ï˛ •ˆÏÎ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Óy•zˆÏÓ˚Ó˚ ≤Ãyã˛#ˆÏÓ˚
ã˛y˛õ §,!‹T Ü˛ˆÏÓ˚ÈüüüÈ~Ó˚ Ê˛ˆÏ° ˆÓ˚î%=!° Ü˛ƒy˛õ!§í˛z° ˆÌˆÏÜ˛ Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–
l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ%!‹T / ˛x˛õ!Ó˚îï˛ ˛õˆÏòÓ˚ ˆÜ˛y£Ïñ !§ê˛yÓ˚ ˆÜ˛y£Ï ~ÓÇ Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ˆÏÜ˛y£Ï ~ÓÇ

ˆÓ˚î%˛õ«˛ˆÏï˛ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Óï≈˛Ùyl– §%ï˛Ó˚yÇ ˆÓ˚î%ôÓ˚ í˛z!qò áyòƒ !lˆÏç ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ~•z Ü˛yÓ˚ˆÏî•z !°DôˆÏÓ˚Ó˚
G˛õÓ˚ §¡õ)î≈Ë˛yˆÏÓ !lË≈˛Ó˚¢#° •Î˚ ly–
l lï%˛l !°DôˆÏÓ˚Ó˚ í˛zÍ˛õ!_ / ˆÓ˚î%=!° !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ≤Ã!ï˛!ê˛ ˆÓ˚î% ~Ü˛ˆÏÜ˛y£Ï#ñ !ï˛l!ê˛ ˜¢°!¢Ó˚y

Î%_´ ~ÓÇ ò%!ê˛ ≤Ãyã˛#Ó˚ !Ó!¢‹T– Óy•zˆÏÓ˚Ó˚ ≤Ãyã˛#Ó˚!ê˛ fli(° ~ÓÇ Ü˛yÓ˚&Ü˛yÎ≈ §Ù!ß∫ï˛ÈüüüÈ~ˆÏÜ˛ ~ˆÏ:yˆÏflõyÓ˚ Óy ~:y•zl Ó Ï̂°
~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚!ê˛ §)- ~ÓÇ ˛õyï˛°yÈüüüÈ~ˆÏÜ˛ ~ˆÏu˛yˆÏflõyÓ˚ Óy •zl‰ê˛y•zl ÓˆÏ°– ˆÓ˚î%=!° ÓyÎ˚%Ó˚ ÙyôƒˆÏÙ Óy!•ï˛ •GÎ˚yÓ˚
˛õÓ˚ xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •ˆÏÎ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ Ó‡ˆÏÜ˛y£Ï# §)eyÜ˛yÓ˚ ˆ≤ÃyˆÏê˛y!lÙy í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ~ÓÇ ˛~Ó˚ ˆÌˆÏÜ˛
!Ó£ÏÙ˛õ,¤˛#Î˚ Ìƒy°yˆÏ§Ó˚ lƒyÎ˚ àë˛l!Ó!¢‹T !°DôÓ˚ í˛z!qò à!ë˛ï˛ •Î˚–
l ç#Ólã˛e´ / !Ó˚Ü‰˛!§Î˚yÓ˚ lƒyÎ˚ ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚G ç#Ólã˛e´ñ çl%/e´Ù x§ÙxyÜ,˛!ï˛Ó˚– ç#Ólã˛e´ ˆÓ˚áy!ã˛e

!l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.3.11ä

!ã˛e lÇ 2.3.11     /     ÙyÓ˚Ü˛ƒyl!§Î˚yÈüÈÓ˚ ç#Ól ã˛e´–

çl%
(n)

çl%
(2n)

(2n)
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2.3.5  ≤ÃŸ¿yÓ°#

1. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l xyˆÏ°yã˛ly Ü˛Ó˚&l–

2. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÎÔl çll xˆÏDÓ˚ àë˛l G ˛õ!Ó˚fl≥%˛ê˛l §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

3. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ xDç çll ˛õk˛!ï˛=!° ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚&l–

4. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l G ˛õ!Ó˚fl≥%˛ê˛l !ã˛e§• xyˆÏ°yã˛ly Ü˛Ó˚&l–

5. Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ ≤Ãôyl í˛z!qò!ê˛ !°DôÓ˚ ly ˆÓ˚î%ôÓ˚⁄ ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÎÔl çlˆÏl !lˆÏ£ÏÜ˛ !e´Î˚yÓ˚ !ÓÓÓ˚î !òl–

6. ¢yáy!ß∫ï˛ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# ˆÜ˛y£Ï ˆÜ˛yl Ó yˆÏÎ˚yÊ˛y•zê˛yÎ˚ í˛z˛õ!fliï˛ ÌyˆÏÜ˛⁄

7. •zˆÏ°ê˛yÓ˚ Ü˛#⁄

8. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˛õ%Çôyl#§• G flf#ôyl#ÓˆÏ•Ó˚ ÙˆÏôƒ Óy!•ƒÜ˛ ˛õyÌ≈Ü˛ƒ Ü˛#⁄

9. ˆàÙ# Ü˛#⁄ Ü˛yç Ü˛#⁄

10. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qò ˆÜ˛l !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ xyÇ!¢Ü˛Ë˛yˆÏÓ !lË≈˛Ó˚¢#°⁄

11. ˆÓ˚áy!ã˛ˆÏe ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ çl%/e´Ù í˛z˛õfliy!˛õï˛ Ü˛Ó˚&l–

12. ÙyÓ˚Ü˛ƒyl!§Î˚yÓ˚ ˆÓ˚î% !ÓòyÓ˚î ˛õk˛!ï˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

2.3.6  í˛z_Ó˚Ùy°y

1. 2.3.2 ˆòá%l–

2. 2.3.3B ˆòá%l–

3. 2.3.3A ˆòá%l–

4. 2.3.4 ˆòá%l–

5. !°DôÓ˚ó !lˆÏ£ÏÜ˛ ˆòá%l–

6. ÙyÓ˚Ü˛ƒyl!§Î˚yˆÏï˛–

7. 2.3.4g ˆòá%l–

8. ˛õ%Ç ôyl#Ó• G flf#ôyl#Ó• ˆòá%l–

9. 2.3.3A(c) ˆòá%l–

10. 2.3.4 ~Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ%!‹T ˆòá%l–

11. ç#Ólã˛e´ ˆòá%l–

12. 2.3.4 ˆÓ˚î% !ÓhflÏyÓ˚î ˆòá%l–
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2.4 ˆ˛õyˆÏÓ˚Õ‘y (Porella)

2.4.1  !ÓhflÏyÓ˚î G Ó§!ï˛

ˆ˛õyˆÏÓ˚Õ‘y àî!ê˛ ≤Ãôylï˛ ly!ï˛¢#ˆÏï˛y£è xMÈ˛ˆÏ° çß√yÎ˚– 180!ê˛ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ ≤ÃyÎ˚ 34!ê˛ ≤Ãçy!ï˛ ≤Ãôylï˛ !•Ùy°Î˚
§Ç°@¿ ~°yÜ˛y ˆÌˆÏÜ˛ ˛õyGÎ˚y ˆàˆÏSÈ–

ˆ˛õyˆÏÓ˚Õ‘y §yôyÓ˚îï˛ xyo≈Ë)˛!ÙˆÏï˛ñ ˛õy•yˆÏí˛¸Ó˚ àyˆÏÎ˚ñ àyˆÏSÈÓ˚ í˛yˆÏ°Ó˚ G˛õˆÏÓ˚ xÌÓy Ùy!ê˛ˆÏï˛ çß√yÎ˚– ˆ˛õyˆÏÓ˚Õ‘y
≤’y!ê˛Ê˛y•z°y (P. platyphylla) ≤Ãçy!ï˛!ê˛•z §Ó≈yˆÏ˛õ«˛y !ÓhflÏy!Ó˚ï˛ ≤Ãçy!ï˛–

2.4.2 !°DôÓ̊ í z̨!q Ï̂òÓ̊ àë˛l / í z̨!qò ˆò• ≤Ãôylï˛ !°DôÓ̊ñ fli°ç G ˛õyï˛yÎ%_´ å!ã˛e ≠ 2.4.1)

!ã˛e ≠ 2.4.1 / ˆ˛õyˆÏÓ˚Õ‘yÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ xÇ¢–

(A) Ó!•/xDy§Çfliyl / í˛z!qò ˆò• ≤Ã§y!Ó˚ï˛ñ ã˛ƒy≤Wzyñ ¢y!Î˚ï˛ñ §Ó%çÓˆÏî≈Ó˚ñ !Ó£ÏÙ˛õ,¤˛#Î˚ñ ¢yáy!ß∫ï˛ñ ~ÓÇ ˆÜ˛w#Î˚
x«˛˛õyï˛Î%_´– ¢y!Î˚Ü˛ ˆÜ˛w#Î˚ x«˛ Óy ÚÜ˛y[˛Û !m xÌÓy !e˛õ«˛°Ë˛yˆÏÓ ¢yáyÎ%_´– ¢yáyfliˆÏ°Ó˚ ¢yáy!Ólƒy§ ~Ü˛y«˛
≤ÃÜ,˛!ï˛Ó˚– ÚÜ˛y[˛Û ~ÓÇ ¢yáy !ï˛l §y!Ó˚ ˛õyï˛yÓ˚ lƒyÎ˚ xD Ó•l Ü˛ˆÏÓ˚– ò%•z §y!Ó˚ ˛õyï˛y ˛õ,¤˛ˆÏòˆÏ¢ §!Iï˛ G ~Ü˛ §y!Ó˚
xB˛ˆÏòˆÏ¢– ˛õ,¤˛ˆÏò¢ Óy G˛õ!Ó˚ Ë˛yˆÏàÓ˚ Ú˛õyï˛y=!°Û ˛õÓ˚flõÓ˚ â!l¤˛Ë˛yˆÏÓ !ÓlƒhflÏ ~ÓÇ ÚÜ˛y[˛ˆÏÜ˛Û ˛≤ÃyÎ˚ §¡õ)î≈Ë˛yˆÏÓ ˆì˛ˆÏÜ˛
Ó˚yˆÏá– ˛õyï˛y=!° ˛õ,¤˛ˆÏòˆÏ¢ •zl‰!Ü˛í˛zÓy§ ˛õk˛!ï˛ˆÏï˛ §!Iï˛ñ ÎÌyÈüüüÈÚˆÜ˛w#Î˚ xˆÏ«˛Ó˚ §yˆÏ˛õˆÏ«˛ ≤ÃˆÏï˛ƒÜ˛ ˛õyï˛yÓ˚ §¡ø%á
Ë˛yˆÏàÓ˚ !Ü˛lyÓ˚y x@˝ÃÓï≈˛# ˛õyï˛yÓ˚ ˛õŸã˛yòË˛yˆÏàÓ˚ !Ü˛lyÓ˚yÓ˚ G˛õˆÏÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛Û åÎál G˛õÓ˚ ˆÌˆÏÜ˛ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y
•Î˚äñ xyÓ˚ xB˛ˆÏòˆÏ¢ §yÜ‰˛!Ü˛í˛zÓy§ •Î˚– ˛õ,¤˛ˆÏòˆÏ¢Ó˚ ˛õyï˛y=ˆÏ°y !má![˛ï˛ ~ÓÇ á[˛=!° x§Ùyl– Óí˛¸ á[˛!ê˛ˆÏÜ˛
xƒy!rê˛Ü˛ƒy° ˆ°yÓ ~ÓÇ ˆSÈyê˛ á[˛!ê˛ˆÏÜ˛ ˛õ§!ê˛Ü˛ƒy° ˆ°yÓ Óy ˆ°y!Óí˛z° ÓˆÏ°– Úxƒy!rê˛Ü˛ƒy° ˆ°yÓÛ =!° !í˛¡∫yÜ,̨ !ï˛ ~ÓÇ
ˆË˛Ñyï˛y ¢#£Ï≈y@˝ÃÎ%_´ñ ~ÓÇ ˆÜ˛w#Î˚ xˆÏ«˛Ó˚ §yˆÏÌ ≤ÃyÎ˚ §ÙˆÏÜ˛yˆÏî xÓfliyl Ü˛ˆÏÓ˚– Ú˛õ§‰!ê˛Ü˛ƒy° ˆ°yÓÛ =!° ˆSÈyê˛ñ §Ó˚& ~ÓÇ
§)- ¢#£Ï≈y@˝Ã Î%_´ ~ÓÇ ˆÜ˛w#Î˚ xˆÏ«˛Ó˚ §yˆÏÌ ≤ÃyÎ˚ §Ùyhs˝Ó˚y° Ë˛yˆÏÓ xÓfliyl Ü˛ˆÏÓ˚–
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xB˛ˆÏòˆÏ¢Ó˚ Ú˛õyï˛yÛ xyÜ,˛!ï˛ˆÏï˛ ˆSÈyê˛ÈüüüÈ~ÓÇ xƒy!¡≥˛àƒy§!ê˛∆Î˚y lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– x@˝ÃË˛yà ≤Ã¢hflÏ ~ÓÇ !l¡¨Ë˛yà §ÇÜ˛#î≈ G
ˆÜ˛w#Î˚ xˆÏ«˛Ó˚ xB˛ˆÏòˆÏ¢ xyÓ,ï˛ Ó˚yˆÏá– !l¡¨yÇ¢ Óy Ü˛yˆÏ[˛Ó˚ xB˛ˆÏòˆÏ¢ ~Ü˛ˆÏÜ˛y£Ï# Ù§,î ≤Ãyã˛#Ó˚ !Ó!¢‹T Ó˚y•zçˆÏÎ˚í˛
Óï≈˛Ùyl– Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ ≤Ãôyl Ü˛yç í˛z!qòˆÏÜ˛ Ùy!ê˛Ó˚ §yˆÏÌ xÑyÜ˛ˆÏí˛¸ ôˆÏÓ˚ Ó˚yáy– ç° G á!lç °Óî ≤Ãôylï˛ Ú˛õyï˛y G
Ü˛y[˛Û myÓ˚y ˆ¢y!£Ïï˛ •Î˚ å!ã˛e ≠ 2.4. 2a, bä–

!ã˛e ≠ 2.4.2aÈüüüÈ¢yáy!ß∫ï˛ ˛õyï˛yÎ%_´ xÇˆÏ¢Ó˚ ˛õ,¤˛ˆÏò¢– !ã˛e ≠ 2.4.2bÈüüüÈ¢yáy!ß∫ï˛ ˛õyï˛yÎ%_´ xÇ Ï̂¢Ó̊ ˛xB˛̂ Ïò¢–

(B) xhs˝/xD§Çfliyl /  Ü˛yˆÏ[˛Ó˚ ˛xhs˝à≈ë˛ˆÏl á%Ó ò%Ó≈° ÚÜ˛°y!Ó!Ë˛ß¨ï˛yÛ ˆòáy ÎyÎ˚– Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£ÏhflÏÓ˚ Óy Ü˛ˆÏê≈˛:
~Ó˚ ˆÜ˛y£Ï=!° §yôyÓ˚îï˛ ˆSÈyê˛ G fli(° ≤Ãyã˛#Ó˚Î%_´ ~ÓÇ ˆÜ˛w#Î˚ Óy ˆÙí%˛°yÓ˚# ˆÜ˛y£Ï=!° §yôyÓ˚îï˛ Óí˛¸ G ˛õyï˛°y
ˆÜ˛y£Ï≤Ãyã˛#Ó˚Î%_´– å!ã˛e ≠ 2.4.3aä
˛õyï˛yÓ˚ xhs˝à≈ë˛l á%Ó•z §Ó˚° ≤ÃÜ,˛!ï˛Ó˚– ˛õyï˛y ~Ü˛ˆÏÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´ Ó‡Ë%˛çyÜ˛yÓ˚ ˆÜ˛y£Ï myÓ˚y
à!ë˛ï˛– ly!°Ü˛y Óy![˛° xl%˛õ!fliï˛ å!ã˛e ≠ 2.4.3bä–

x@˝ÃfliÓ,!k˛ / x@˝Ãfli ˆÜ˛yˆÏ£ÏÓ˚ myÓ˚y x@˝Ãfli Ó,!k˛ §¡õß¨ •Î˚– x@˝Ãfli ˆÜ˛y£Ï!ê˛ !˛õÓ˚y!Ùí˛yÜ,˛!ï˛ ~ÓÇ !ï˛l!ê˛ ï˛°Î%_´–
~Ü˛!ê˛ xB˛#Î˚ ï˛° ~ÓÇ x˛õÓ˚ ò%!ê˛ G˛õˆÏÓ˚Ó˚ !òˆÏÜ˛–

xƒy!¡≥˛àƒy§!ê ∆̨Î˚y

(b)

(a)

Ü˛y[˛ Óy x«˛

xƒy!rê˛Ü˛ƒy°

ˆ°yÓ

˛õ§‰!ê˛Ü˛ƒy°

ˆ°yÓ Óy

ˆ°y!Óí˛z°

Ü˛y[˛ Óy x«˛

G˛õˆÏÓ˚Ó˚ Óy

˛õ,¤˛ˆÏòˆÏ¢Ó˚

˛õyï˛y
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!ã˛e lÇ 2.4.3 ˆ˛õyˆÏÓ˚Õ‘y ≠ a. Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈòñ b. ˛õyï˛yÓ˚ ˆÜ˛y£Ï–

2.4.3  çll /  xDç G ˆÎÔlÈüüüÈ~•z ò%•z≤ÃÜ˛yÓ˚ ˛õk˛!ï˛ˆÏï˛ ˆ˛õyˆÏÓ˚Õ‘yÓ˚ çll §¡õß¨ •Î˚–

(A) xDç çll /

(a) á[˛#Ë˛Ól myÓ˚y / ˆÎ §Ü˛° ≤Ãçy!ï˛ xyo≈ ˛õ!Ó˚ˆÏÓˆÏ¢ çß√yÎ˚ ï˛yÓ˚y ~•z ˛õk˛!ï˛ˆÏï˛ xDç çll §¡õß¨

Ü˛ˆÏÓ˚–

(b) ˛õ%lç≈l%ï˛y / Ú˛õyï˛yÛ Î%_´ ÚÜ˛y[˛Û ÷!Ü˛ˆÏÎ˚ ˆàˆÏ°G çˆÏ°Ó˚ §ÇflõˆÏ¢≈ ~ˆÏ° ˛˛õ%lÓ˚yÎ˚ Ó,!k˛ °yË˛ Ü˛ˆÏÓ˚ ~ÓÇ

çll !e´Î˚y §¡õß¨ Ü˛ˆÏÓ˚–

(c) ˆàÙy / !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ (P. rotundifolia) Ú˛õyï˛yÓ˚Û ï˛°yÎ˚ ˆàÙy í˛zÍ˛õß¨ •Î˚–

(B) ˆÎÔl çll / ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ≤ÃyÎ˚ §Ü˛° ≤Ãçy!ï˛•z !Ë˛ß¨Óy§#– ˛õ%Ç í˛z!qò §yôyÓ˚îï˛ xyÜ˛ˆÏÓ˚ ˆSÈyê˛ ~ÓÇ !ÓˆÏ¢£Ï

˛õyŸª≈#Î˚ ˛õ%Çôyl# ¢yáy Ó•l Ü˛ˆÏÓ˚ Îy ˆÜ˛w#Î˚ ≤Ãôyl x«˛ ˆÌˆÏÜ˛ §ÙˆÏÜ˛yˆÏî xÓfliyl Ü˛ˆÏÓ˚– flf# í˛z!qò ï%˛°lyÎ˚ Óí˛¸

!Ü˛v flf#ôyl# ¢yáy ˛õ%Çôyl# ¢yáyÓ˚ ˆÌˆÏÜ˛ ˆSÈyê˛–

Ü˛ˆÏê≈˛: ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ ê˛∆y•zˆÏàyl

˛õyï˛y

ˆÙí%˛°y (b)
(a)
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n 1. ˛õ%Çôyl# ¢yáy / ˛õ%Çôyl# ¢yáy ˆÜ˛w#Î˚ ≤Ãôyl x Ï̂«˛Ó˚ §y Ï̂Ì §Ù Ï̂Ü˛y Ï̂î í z̨Í˛õ!_ °yË˛ G xÓfliyl Ü˛ Ï̂Ó˚– ˛õ%Çôyl#
¢yáyÓ˚ Ú˛õyï˛yÛ Óy ÚÙOÓ˚#˛õeÛ åÓ yQä âlË˛yˆÏÓ §!Iï˛– ~•z ˛õyï˛y Óy ÙOÓ˚#˛õˆÏeÓ˚ Ü˛ˆÏ«˛ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˛õ%Çôyl# Óï≈˛Ùyl
å!ã˛e ≠ 2.4.4ä–

!ã˛e lÇ 2.4.4 /     ˛õ%Çôyl# ¢yáyÓ˚ xÇ¢ÈüÈ˛õ%Çôyl# ˛õyï˛yÓ˚ Ü˛ˆÏ«˛ Óï≈˛Ùyl–

˛õyï˛y

Ó,_

˛õ%Çôyl# xyÓÓ˚î

˛õ%Çôyl#
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l ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛≤Ã!ï˛!ê˛ ˛õ%Çôyl# ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– å!ã˛e ≠ 2.4.5ä

!ã˛e lÇ 2.4.5 /     ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y–

.

!Ë˛!_ ˆÜ˛y£Ï

≤ÃyÓ˚!Ω˛Ü˛
xyÓÓ˚Ü˛ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
xƒy Ï̂u»̨ y Ï̂ày!lÎ̊y°

ˆÜ˛y£Ï

y!lÎ̊y°

xyÓÓ˚Ü˛ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛
xƒy Ï̂u»̨ y Ï̂ày!lÎ̊y°

ˆÜ˛y£Ï

xƒyˆÏu»˛yˆÏày!lÎ˚y°
ˆÜ˛y£Ï
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(a) ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ !lˆÏ¡¨ !Ë˛!_ ˆÜ˛y£Ï åˆÓ§y° ˆ§°ä ~ÓÇ G˛õˆÏÓ˚

˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚–

(b) !Ë˛!_ˆÏÜ˛y£Ï!ê˛ x!ÓË˛y!çï˛ xÓfliyÎ˚ ÌyˆÏÜ˛–

(c) ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛ ˛õ%lÓ˚yÎ˚ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚

≤ÃyÌ!ÙÜ˛ Ó,hs˝ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(d) ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ myÓ˚y ˛õ%Çôyl# Ó,hs˝ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(e) ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£Ï!ê˛ í˛zÕ‘¡∫ !ÓË˛yçl myÓ˚y ò%!ê˛ §ÙxyÜ,˛!ï˛Ó˚ x˛õï˛ƒˆÏÜ˛yˆÏ£ÏÓ˚ §,!‹T Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ x˛õï˛ƒ

ˆÜ˛y£Ï ˛õyŸª≈#Î˚ §Ùyhs˝Ó˚y° !ÓË˛yçl myÓ˚y ò%!ê˛ x§Ù xyÜ,˛!ï˛Ó˚ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ˆSÈyê˛ ˆÜ˛y£Ï!ê˛ ≤ÃÌÙ ≤ÃyÓ˚!Ω˛Ü˛

xyÓÓ˚Ü˛ ˆÜ˛y£Ï ~ÓÇ Óí˛¸ ˆÜ˛y£Ï!ê˛ ˛õ%lÓ˚yÎ˚ ˛õyŸª≈§Ùyhs˝Ó˚y° !ÓË˛yçl myÓ˚y !mï˛#Î˚ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï G

ˆË˛ï˛ˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ xƒyˆÏ\ƒyˆÏày!lÎ˚y° ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– §%ï˛Ó˚yÇ ˛õ!Ó˚fl≥%˛ê˛lÓ˚ï˛ ˛õ%Çôyl#ˆÏï˛ ˆË˛ï˛ˆÏÓ˚Ó˚ ò%!ê˛

≤ÃyÌ!ÙÜ˛ xƒyˆÏ\yˆÏày!lÎ˚y° ˆÜ˛y£ÏˆÏÜ˛ ã˛yÓ˚!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï ˛õ!Ó˚Ó,ï˛ Ó˚yˆÏá–

(f) ≤ÃÌÙ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï å≤Ã!ï˛ xˆÏô≈ä ˛õyŸª≈§Ùyhs˝Ó˚y° !ÓË˛yçˆÏl §,‹T ≤Ãyã˛#ˆÏÓ˚Ó˚ §yˆÏÌ §ÙˆÏÜ˛yˆÏî

ˆÜ˛y£Ï≤Ãyã˛#Ó˚ §,!‹T Ü˛ˆÏÓ˚ åxƒy!rê˛!Üœ˛ly° !ÓË˛yçlä ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– §%ï˛Ó˚yÇ ~ál ò%!ê˛ ≤ÃyÌ!ÙÜ˛

xƒyˆÏ\yˆÏày!lÎ˚y° ˆÜ˛y£ÏˆÏÜ˛ ˆÜ˛w Ü˛ˆÏÓ˚ SÈÎ˚!ê˛ ˆÜ˛y£Ï §Ù!ß∫ï˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î hflÏÓ˚ Óï≈˛Ùyl–

(g) ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚î hflÏÓ˚ ˛˛õ%Çôyl#Ó˚ ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚Î%_´ Ó!•Ó˚yÓÓ˚î §,!‹T Ü˛ˆÏÓ˚–

(h) ò%!ê˛ ≤ÃyÌ!ÙÜ˛ xƒyˆÏ\yˆÏày!lÎ˚y° ˆÜ˛y£Ï ˛õ%l/ ˛õ%l/ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

(i) ≤Ã!ï˛!ê˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï ˆÜ˛yîyÜ%˛!lË˛yˆÏÓ !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ xƒyˆÏ\y§y•zê˛ Óy ÷e´yî% ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚ Îy

˛õˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ !mÊœ˛yˆÏç°yÎ%_´ ÷e´yî% àë˛l Ü˛ˆÏÓ˚–

(j) ˛õ!Ó˚îï˛ xÓfliyÎ˚ ˛õ%Çôyl# °¡∫yÓ,hs˝Î%_´ñ ˛Ó!•Ó˚yÓÓ˚î G˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ~Ü˛ ˆÜ˛y£ÏhflÏÓ˚ xyÓ˚ l#ˆÏã˛ 2-3 ˆÜ˛y£ÏhflÏÓ˚

Î%_´– Ó!•Ó˚yÓÓ˚Ù !Óò#î≈ •ˆÏÎ˚ ÷e´yî%=!° Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–

n 2. ˛flf#ôyl# ¢yáy / ˛flf#ôyl# ¢yáy ˛õ%Çôyl# ¢yáyÓ˚ ÙˆÏï˛y Óy•zˆÏÓ˚ å!ã˛e ≠ 2.4.6ä ˆÌˆÏÜ˛ ~ï˛ flõ‹T lÎ˚ !Ü˛v

flf# í˛z!qò xyÜ˛yˆÏÓ˚ ˛õ%Çí˛z!qˆÏòÓ˚ ˆÌˆÏÜ˛ Óí˛¸– flf#ôyl# flf#í˛z!qˆÏòÓ˚ ˛õyŸª≈#Î˚ ¢yáyÓ˚ ¢#ˆÏ£Ï≈ í˛zÍ˛õß¨ •Î˚– ≤Ã!ï˛ flf# ¢yáy 4-5!ê˛

Ú˛õyï˛yÛ ~ÓÇ ~Ü˛=FSÈ flf#ôyl# Ó•l Ü˛ˆÏÓ˚– flf#¢yáyÓ˚ ¢#ˆÏ£Ï≈ x@˝Ãfli ˆÜ˛yˆÏ£ÏÓ˚ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°•z flf#ôyl# í˛zÍ˛õß¨ •Î˚–

flf#ôyl#=!° xˆÏ@˝Ãyß√%á Ë˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛– flf#ôyl# ˜ï˛!Ó˚ˆÏï˛ x@˝Ãfli ˆÜ˛y£Ï ÓƒÓ•*ï˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ flf# ¢yáyÓ˚ Ó,!k˛G

!l!ò≈‹T •ˆÏÎ˚ ÎyÎ˚– flf# ¢yáyÓ˚ ¢#ˆÏ£Ï≈ =FSÈyÜ˛yÓ˚ flf#ôyl# ~Ü˛!ê˛ §yôyÓ˚î Ó˚«˛î¢#° xyÓÓ˚î myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛ÈüüüÈ~ˆÏÜ˛

Úˆ˛õ!Ó˚Î˚ysiÛ (Perianth) ÓˆÏ°–
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flf#ôyl#
ˆ˛õyˆÏÓ˚Õ‘yÓ˚                              –

!ã˛e lÇ 2.4.6 Ð Ð Ð Ð Ð ˆ˛õyˆÏÓ˚Õ‘yÓ˚ flf#ôyl# ¢yáy–

l ˛flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛å!ã˛e ≠ 2.4.7ä
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!ã˛e lÇ 2.4.7 (i — x) Ð Ð Ð Ð Ð ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˛flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y

(a) flf#¢yáyÓ˚ ¢#ˆÏ£Ï≈ xÓ!fliï˛ x@˝Ãfli ˆÜ˛y£Ï ≤ÃÌˆÏÙ !ÓË˛_´ •ˆÏÎ˚ 3-4!ê˛ Ë˛yˆÏà ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ Ú˛õyï˛yÛ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–
˛õÓ˚Óï≈˛#Ü˛yˆÏ° x@˝ÃfliˆÏÜ˛yˆÏ£ÏÓ˚ í˛z_Ó˚§)!Ó˚ ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛yˆÏ£ÏÓ˚ Ü˛yç Ü˛ˆÏÓ˚–

(b) ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ !lˆÏ¡¨ !Ë˛!_ˆÏÜ˛y£Ï ~ÓÇ G˛õˆÏÓ˚ flf#ôyl# Ùyï,˛ˆÏÜ˛y£Ï §,!‹T
Ü˛ˆÏÓ˚– flf#ôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛ ≤ÃyÌ!ÙÜ˛ ˛õÎ≈yˆÏÎ˚ ÚÓy•zˆÏÓ˚Ó˚ ˆÜ˛y£ÏÛ lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ å!í˛fiê˛y° ˆ§°ä–

(c) !Ë˛!_ ˆÜ˛y£Ï!ê˛ Ó‡ÓyÓ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ flf#ôyl#Ó˚ Ó‡ˆÏÜ˛y£Ï# Ó,hs˝ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(d) flf#ôyl# Ùyï,˛ˆÏÜ˛y£Ï!ê˛ !ï˛l!ê˛ ˛õÎ≈yÎ˚ e´!ÙÜ˛ í˛zÕ‘¡∫ ≤Ãyã˛#Ó˚ §,!‹TÓ˚ myÓ˚y ÙyV˛áyˆÏlÓ˚ ≤ÃyÌ!ÙÜ˛ x«˛#Î˚ ˆÜ˛y£ÏˆÏÜ˛
!âˆÏÓ˚ !ï˛l!ê˛ Ú˛õyŸª≈#Î˚ ˆÜ˛y£ÏÛ àë˛l Ü˛ˆÏÓ˚–

(e) !ï˛l!ê˛ ˛õyŸª≈#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ ÙˆÏôƒ ò%!ê˛ Óí˛¸ ~ÓÇ ~Ü˛!ê˛ ˆSÈyê˛– Óí˛¸ ˆÜ˛y£Ï=!° í˛zÕ‘¡∫ ≤Ãyã˛#ˆÏÓ˚ !ÓË˛_´ •ˆÏÎ˚ 4!ê˛

ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚ Ê˛ˆÏ° ˛õÑyã˛!ê˛ Ú≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£ÏÛ §,!‹T Ü˛ˆÏÓ˚–

≤ÃyÌ!ÙÜ˛
xB˛#Î˚ ˆÜ˛y£Ï

˛õyŸª≈#Î˚ ˆÜ˛y£Ï

xB˛#Î˚
ˆÜ˛y£Ï

ly°#
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(f) ≤Ã!ï˛!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï G l#ˆÏã˛ ≤ÃyÓ˚!Ω˛Ü˛

xB˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï ≤Ãfli!ÓË˛yçl myÓ˚y ˆÜ˛yˆÏ£ÏÓ˚ ˛õÑyã˛!ê˛ í˛zÕ‘¡∫ §y!Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

≤ÃyÓ˚!Ω˛Ü˛ xB˛ˆÏÜ˛y£Ï!ê˛ ˛õ%l/˛õ%l/ !ÓË˛yçl myÓ˚y flf#ôyl#Ó˚ xB˛ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(g) ˆÜ˛w#Î˚ ≤ÃyÌ!ÙÜ˛ x«˛#Î˚ ˆÜ˛y£Ï!ê˛ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ˆÜ˛w#Î˚

ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚–

(h) ˆÜ˛w#Î˚ ˆÜ˛y£Ï!ê˛ xl%≤Ãfli !ÓË˛yçl myÓ˚y G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°# ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï

í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

(i) ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï Ó‡ÓyÓ˚ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° 6-9!ê˛ @˝Ã#Óyly°# ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

(j) ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛yˆÏ£Ï x§Ùyl !ÓË˛yçˆÏlÓ˚ çlƒ G˛õˆÏÓ˚ ˆSÈyê˛ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï ~ÓÇ l#ˆÏã˛ Óí˛¸ !í˛¡∫ˆÏÜ˛y£Ï

í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

(k) ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly ˆÜ˛y£Ï ò%≤Ãfli xl%˜Ïòâ≈ƒ !ÓË˛yçl myÓ˚y ã˛yÓ˚!ê˛ ì˛yÜ˛ly ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(l) flf#ôyl# ˛õ!Ó˚îï˛ •ÓyÓ˚ §yˆÏÌ §yˆÏÌ•z ì˛yÜ˛ly ˆÜ˛y£Ïñ @˝Ã#Óyly°#ˆÏÜ˛y£Ï G xB˛#Î˚ ly°# ˆÜ˛y£Ï oÓ#Ë)˛ï˛ •Î˚ ~ÓÇ

~Ü˛!ê˛ ˛õˆÏÌÓ˚ §,!‹T •Î˚– !í˛¡∫ˆÏÜ˛y£Ï!ê˛ !í˛¡∫yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚–

l ˛õ!Ó˚îï˛ flf#ôyl# / ˛~Ü˛!ê˛ ˆSÈyê˛ Ó‡ˆÏÜ˛y£Ï# Ó,hs˝ Óï≈˛Ùyló fl≥˛#ï˛ xB˛G °¡∫y @˝Ã#Óy Ó,ˆÏhs˝Ó˚ §y•yˆÏÎƒ !°DôˆÏÓ˚Ó˚

§yˆÏÌ Î%_´ ÌyˆÏÜ˛– @˝Ã#ÓyÓ˚ xyÓÓ˚î 5!ê˛ ˆÜ˛y£Ï#Î˚ í˛zÕ‘¡∫ §y!Ó˚ myÓ˚y à!ë˛ï˛– @˝Ã#Óy xMÈ˛ˆÏ° 6-8!ê˛ @˝Ã#Óy ly°# ˆÜ˛y£Ïñ xˆÏB˛

xB˛#Î˚ ly°#ˆÏÜ˛y£Ï G !í˛¡∫yî% Óï≈˛Ùyl ÌyˆÏÜ˛– !lˆÏ£ÏˆÏÜ˛Ó˚ !ë˛Ü˛ xyˆÏà xB˛ G @˝Ã#ÓyÓ˚ !l¡¨yÇ¢ ò%•z ˆÜ˛y£ÏhflÏÓ˚ Î%_´ Ó!•Ó˚yÓÓ˚î

myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛–

l !lˆÏ£ÏÜ˛ / ˛!lˆÏ£ÏÜ˛ ≤Ãôylï˛ çˆÏ°Ó˚ í˛z˛õ!fli!ï˛ˆÏï˛ •Î˚– ˛õ%Çôyl#Ó˚ Óy•zˆÏÓ˚Ó˚ xyÓÓ˚Ü˛ ˆÜ˛y£Ï ˛õyï˛°y •GÎ˚yÓ˚ çlƒ

ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ x§Ù áˆÏu˛ !ÓË˛_´ •ˆÏÎ˚ ÎyÎ˚– ~•z áu˛=!° Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ â%ˆÏÓ˚ ˆàˆÏ° xƒyˆÏu»˛y§y•zê˛

!Ë˛ï˛ˆÏÓ˚Ó˚ ÷e´yî%§• çˆÏ°Ó˚ §ÇflõˆÏ¢≈ xyˆÏ§ ~ÓÇ ˆÊ˛ˆÏê˛ ÎyÎ˚ñ ÷e´yî%=!° ï˛ál xƒyˆÏu»˛y§y•zê˛ ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚ xyˆÏ§

~ÓÇ çˆÏ° Ë˛yˆÏ§– ˛õ%Çôyl# ˆÌˆÏÜ˛ !Óò#î≈ ÷e´yî% çˆÏ° ˆË˛ˆÏ§ ˛flf#ôyl#Ó˚ ÙˆÏôƒ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚–

!l!£Ï_´ !í˛¡∫yî% º*îyl% àë˛l Ü˛ˆÏÓ˚– º*îyî% ã˛y!Ó˚!òˆÏÜ˛ ~Ü˛!ê˛ ˆÜ˛y£Ï≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ xyÜ˛yˆÏÓ˚ Óí˛¸ •ˆÏï˛ ÌyˆÏÜ˛–

xB˛#Î˚ ≤Ãyã˛#Ó˚ ˆÜ˛y£Ï#Î Ü˛ƒy!°˛õê˛∆y lyÙÜ˛ xyÓÓ˚î §,!‹T Ü˛ˆÏÓ˚ ~ÓÇ ˆÓ˚î%ôÓ˚ í˛z!qòˆÏÜ˛ xyÓk˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá– º*îyî% §,!‹TÓ˚

§yˆÏÌ §yˆÏÌ•z ˆÓ˚î%ôÓ˚ í˛z!qò Óy !í˛≤’ˆÏÎ˚í˛ (2n) çl%Ó˚ §)ã˛ly •Î˚–

2.4.4  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛l

º*îyî% ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï å!ã˛e ≠ 2.4.8ä– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ xyÎ˚ï˛ˆÏl Óí˛¸ •ˆÏÎ˚ xB˛ ç%ˆÏí˛¸ xÓfliyl Ü˛ˆÏÓ˚–
˛õÓ˚Óï≈˛#Ü˛yˆÏ° º*îyî%Ó˚ ˛õ!Ó˚fl≥%˛ê˛l !l¡¨Ó˚*˛õ /
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!ã˛e lÇ 2.4.8     /     ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y§Ù)•–

1. º*îyî% xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– G˛õˆÏÓ˚Ó˚ ˆÜ˛y£ÏˆÏÜ˛ ~!˛õˆÏÓ§y° ~ÓÇ l#ˆÏã˛Ó˚ ˆÜ˛y£ÏˆÏÜ˛
•y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï ÓˆÏ°–

2. •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˆÜ˛y£Ï !ÓË˛yçl Ü˛ˆÏÓ˚ ly G º*î àë˛ˆÏlG xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ ly– ~!ê˛
~Ü˛ˆÏÜ˛y£Ï# !Ó!¢‹T í˛z˛õyD àë˛l Ü˛ˆÏÓ˚ ÎyˆÏÜ˛ §y§‰ˆÏ˛õl§Ó˚ Ó°y •Î˚ÈüüüÈÎy ˛õ%!‹T ˆ¢y£ÏˆÏîÓ˚ Ü˛yç Ü˛ˆÏÓ˚–

3. ~!˛õˆÏÓ§y° ˆÜ˛y£Ï xl%≤Ãfli !ÓË˛yçl myÓ˚y ò%!ê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ §Ù@˝Ã ˆÓ˚î%ôÓ˚ í˛z!qò•z ~•z ˆÜ˛y£Ï ò%!ê˛
ˆÌˆÏÜ˛ ˜ï˛!Ó˚ •Î˚–

~!˛õ Ï̂Ó§y°
ˆÜ˛y£Ï

•y•ẑ Į̈ õy Ï̂Ó§y°
ˆÜ˛y£Ï
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4. ˛õÓ˚Óï≈˛#ˆÏÜ˛y£Ï !ÓË˛yçl x!lÎ˚!Ùï˛ÈüüüÈxl%≤Ãfli G xl%˜Ïòâ≈ƒ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ ˆÜ˛y£Ï=FSÈ ˜ï˛!Ó˚ •Î˚–
xÓˆÏ¢ˆÏ£Ï ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏl Óy•zˆÏÓ˚Ó˚ xƒy!¡õˆÏÌ!§Î˚yÙ ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ àë˛l Ü˛ˆÏÓ˚–

5. ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T xƒy!¡õˆÏÌ!§Î˚yÙ ˛õÓ˚Óï≈˛# xƒy!rê˛!Üœ˛ly° G ˛õ,¤˛§Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ò%•z xÌÓy
x!ôÜ˛ hflÏÓ˚ !Ó!¢‹T Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Ó!•Ó˚yÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

6. ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ ˆÓ˚î%ôyÓ˚î Ü˛°y í˛zÍ˛õß¨ •Î˚–

7. ˆÓ˚î%ôyÓ˚îÜ˛°yÓ˚ xˆÏô≈Ü˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ xÓ!¢‹T ˆÜ˛y£Ï=!° ò#â≈ñ fli(°ñ §!˛õ≈°yÜ˛yÓ˚ Ó¶˛ƒyˆÏÜ˛y£Ï •zˆÏ°ê˛yÓ˚~
˛õ!Ó˚îï˛ •Î˚–

8. ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï !ÙˆÏÎ˚y!§§ ˆÜ˛y£Ï !ÓË˛yçˆÏl !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ •ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î% (n) í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

9. !§ê˛y Óy Ó,hs˝ º*ˆÏîÓ˚ !l¡¨yÇ¢ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– !§ê˛y ˆSÈyê˛– §yÙylƒ ˆÓˆÏí˛¸ Gë˛y !§ê˛yÓ˚ x@˝ÃË˛yˆÏà Ü˛ƒy˛õ!§í˛z°
Óï≈˛Ùyl ÌyˆÏÜ˛–

10. ˛õò xflõ‹T ~ÓÇ !§ê˛y Óy Ó,ˆÏhs˝Ó˚ ≤Ã§y!Ó˚ï˛ xÇ¢ Ùye–
l ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò å!ã˛e ≠ 2.4.9ä / ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò ˛õòñ !§ê˛y G Ü˛ƒy˛õ!§í˛zˆÏ° !ÓˆÏË˛!òï˛–

Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Ó!•Ó˚yÓÓ˚î 3-4 ˆÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T– ÙôƒfliˆÏ° ˆÓ˚î% G •zˆÏ°ê˛Ó˚ Óï≈˛Ùyl– ˛õ!Ó˚îï˛ xÓfliyÎ˚ !§ê˛yÓ˚
ˆÜ˛y£Ï=!° ˜òˆÏâ≈ƒ Ó,!k˛ ˆ˛õˆÏÎ˚ Ü˛ƒy˛õ!§í˛z°!ê˛ Ü˛ƒy!°˛õê˛∆y ˆË˛ò Ü˛ˆÏÓ˚ñ ˆ˛õ!Ó˚Î˚ysi SÈy!í˛¸ˆÏÎ˚ Óy•zˆÏÓ˚ !là≈ï˛ Ü˛ˆÏÓ˚–

!ã˛e lÇ 2.4.9 /     ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò–

!§ê˛y

˛õò



68 NSOU l CC-BT-04

l ˆÓ˚î% !ÓòyÓ˚î ˛õk˛!ï˛ / ˛Ü˛ƒy˛õ!§í˛z° ˛õ!Ó˚îï˛ •ˆÏ° Ó!•Ó˚yÓÓ˚î °¡∫Ë˛yˆÏÓ ¢#£Ï≈ ˆÌˆÏÜ˛ Ùôƒfli° ˛õÎ≈hs˝ 4!ê˛ áˆÏ[˛
!Óò#î≈ •Î˚ 4!ê˛ Ü˛˛õy!ê˛Ü˛y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– Ü˛ƒy˛õ!§í˛z° !Óò#î≈ •GÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ •zˆÏ°ê˛yÓ˚=!° ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ fl≥˛#ï˛
•ˆÏÎ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ≤Ãyã˛#ˆÏÓ˚ ã˛y˛õ §,!‹T Ü˛ˆÏÓ˚ñ Ê˛ˆÏ° ˆÓ˚î%=!° Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–
l lï%˛l !°DôÓ˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ / ˛å!ã˛e ≠ 2.4.10ä ˆÓ˚î%•z !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ≤Ã!ï˛ ˆÓ˚î%Ó˚ ò%!ê˛

xyÓÓ˚î Óï≈˛ÙylÈüÈÓy•zˆÏÓ˚Ó˚ ~ˆÏ:yˆÏflõyÓ˚ ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏflõyÓ˚– ˆÓ˚î% Ü˛ƒy˛õ!§í˛z° ˆÌˆÏÜ˛ !là≈ï˛ •ÓyÓ˚ ˛õÓ˚ xl%Ü)˛°
˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •ˆÏÎ˚ ˆ≤ÃyˆÏê˛y!lÙy àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ~Ó˚ ˆÌˆÏÜ˛•z ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õyï˛yÎ%_´ !°DôÓ˚ í˛z!qò à!ë˛ï˛ •Î˚–

!ã˛e lÇ 2.4.10     Ð Ð Ð Ð Ð ˆ˛õyˆÏÓ˚Õ‘yÓ˚ lï%˛l !°DôÓ˚ í˛z!qòÈüüüÈˆ≤ÃyˆÏê˛y!lÙy–

l ç#Ólã˛e´ / ˛ˆ˛õyˆÏÓ˚Õ‘yÓ˚ x§ÙÓ˚*˛õ ç#Ólã˛e´ !l¡¨Ó˚*˛õ å!ã˛e ≠ 2.4.11ä

!ã˛e lÇ 2.4.11     /     ç#Ólã˛e´–

ˆ˛õyˆÏÓ˚Õ‘y í˛z!qò
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2.4.5  ≤ÃŸ¿yÓ°#
1. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l xyˆÏ°yã˛ly Ü˛Ó˚&l–

2. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ xDç çll §¡õˆÏÜ≈˛ ê˛#Ü˛y !°á%l–

3. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ çll xˆÏDÓ˚ àë˛l G  ˛õ!Ó˚fl≥%˛ê˛l §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

4. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛l G àë˛l xyˆÏ°yã˛ly Ü˛Ó˚&l–

5. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ˆÓ˚î% !ÓòyÓ˚î ˛õk˛!ï˛ G ˆÓ˚î%Ó˚ àë˛l §• xB%˛ˆÏÓ˚yÂàÙ xyˆÏ°yã˛ly Ü˛Ó˚&l–

6. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ ç#Ólã˛e´ ¢∑SÈˆÏÜ˛ !°!˛õÓk˛ Ü˛Ó˚&l–

7. ~Ü˛!ê˛ Ú˛õyï˛yÛ Î%_´ çyDyÓ˚Ùƒy!lˆÏÎ˚!°§ §òˆÏ§ƒÓ˚ lyÙ !°á%l–

8. ˆ˛õyˆÏÓ˚Õ‘yÓ˚ Ú˛õyï˛yÛ ~ÓÇ Ú˛õyï˛yÓ˚ !Ólƒy§Û §¡õˆÏÜ≈˛ ê˛#Ü˛y !°á%l–

9. ˆ˛õyˆÏÓ˚Õ‘y ˆï˛ ç° G á!lç °Óî ≤Ãôylï˛ ˆÜ˛ ˆ¢y£Ïî Ü˛ Ï̂Ó˚⁄

10. ˆ˛õyˆÏÓ˚Õ‘y ˆï˛ Úˆ˛õ!Ó˚ˆÏÎ˚siÛÈüÈ~Ó˚ xÓfliyl ˆÜ˛yÌyÎ˚⁄ Ü˛yç Ü˛#⁄

11. flf# ôyl#Ó˚ xB˛ˆÏï˛ Ü˛ï˛ hflÏÓ˚Î%_´ Ó!•Ó˚yÓÓ˚î ÌyˆÏÜ˛⁄

12. ˛õ!Ó˚îï˛ ˆÓ˚î%ôˆÏÓ˚Ó˚ Ü˛Î˚!ê˛ xÇ¢⁄ Ü˛# Ü˛#⁄

13. Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ ˆÓ˚î% !ÓòyÓ˚îÜ˛yˆÏ° Ü˛!ê˛ Ü˛˛õy!ê˛ÎyÎ˚ !ÓË˛_´ •Î˚⁄

14. ~ˆÏu˛yˆÏÌ!§Î˚yÙ Ü˛#⁄

2.4.6  í˛z_Ó˚Ùy°y  È
1. 2.4.2 ˆòá%l–

2. 2.4.3A ˆòá%l–

3. 2.4.3B ˆòá%l–

4. 2.4.4 ˆòá%l–

5. 2.4.4 ˆòá%l–

6. 2.4.4 ˆòá%l–

7. ˆ˛õyˆÏÓ˚Õ‘y–

8. 2.4.2A ˆòá%l–

9. Ú˛õyï˛yÛ G ÚÜ˛y[˛Û–

10. 2.4.3 B2 ˆòá%l–

11. ò%•z–

12. 2.4.4 ˆòá%l–

13. ã˛yÓ˚!ê˛–

14. 2.4.4 ˆòá%l–
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2.5  xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros)

2.5.1 !ÓhflÏyÓ˚î G Ó§!ï˛

xƒyˆÏsiyˆÏ§Ó˚§ Óy •î≈GÎ˚yê≈˛ §yôyÓ˚îï˛ !Ë˛ˆÏç §Ñƒyï˛§ÑƒyˆÏï˛ Ùy!ê˛ˆÏï˛ xÌÓy ˛õy•yˆÏí˛¸Ó˚ àyˆÏÎ˚ çß√yÎ˚– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚
§Ó≈e•z ˛õyGÎ˚y ÎyÎ˚– 200 !ê˛ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ≤ÃyÎ˚ 25 !ê˛ ≤Ãçy!ï˛ !ÓòƒÙyl– xƒyˆÏsiyˆÏ§Ó˚§ •zˆÏÓ˚Ü˛ê˛y§ (A.

erectus)ñ xƒyˆÏsiyˆÏ§Ó˚§ !•Ùy°ˆÏÎ˚l!§§ñ (A. himalayensis), xƒyˆÏsiyˆÏ§Ó˚§ ã˛ƒyˆÏ¡∫l!§§ (A. chambensis)

í˛zˆÏÕ‘áˆÏÎyàƒ ≤Ãçy!ï˛–

fl∫Ë˛yÓ / ≤Ãôyl í˛z!qòˆÏò• !°DôÓ˚ñ Ìƒy°y§ çyï˛#Î˚–

2.5.2  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
(A) Ó!•/ xD§Çfliyl /  !°DôÓ˚ í˛z!qò xyÜ˛yˆÏÓ˚ ˆSÈyê˛ñ àyì˛¸ §Ó%çñ !Ó£ÏÙ˛õ,¤˛#Î˚ñ ¢y!Î˚ï˛ Ìƒy°y§– Ìƒy°y§ ˛á![˛ï˛
G fl∫“ ¢yáy!ß∫ï˛ñ Ùôƒ!¢Ó˚y xflõ‹T Óy xl%˛õ!fliï˛– Ü˛áˆÏly Ü˛áˆÏly Ìƒy°y§ Ùy!ê˛ ˆÌˆÏÜ˛ xˆÏlÜ˛ê˛y G˛õˆÏÓ˚ í˛zˆÏë˛
xyˆÏ§ å!ã˛e ≠ 2.5.1ä–

!ã˛e lÇ 2.5.1     /     xƒyˆÏsiyˆÏ§Ó˚§ Ìƒy°y§–
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 !Ùí˛z!§ˆÏ°ç ≤ÃˆÏÜ˛y¤˛

fl‘y•zÙ ˆ˛õyÓ˚

(i)  Ìƒy°yˆÏ§Ó˚ ˆÜ˛y£Ï–

(ii)  ˛õy•z!Ó˚lˆÏÎ˚í˛ Î%_´
~Ü˛ê˛y ˆÜœ˛yˆÏÓ˚y≤’yfiê˛–

Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ Ù§,î xÌÓy xÙ§,î Óy lÓ˚Ù ï%˛ˆÏ°yÓ˚ ÙˆÏï˛y •ˆÏï˛ ˛õyˆÏÓ˚– Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢ ≤Ãã%˛Ó˚
~Ü˛ˆÏÜ˛y£Ï# Ù§,î ≤Ãyã˛#Ó˚ Ó˚y•zçˆÏÎ˚í˛ í˛zÍ˛õß¨ •Î˚– Ü˛#°Ü˛yÜ˛yÓ˚ Ó˚y•zçˆÏÎ˚í˛ ~ÓÇ Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ xl%˛õ!fliï˛–
(B) xhs˝/ xDfliyl / Ìƒy°yˆÏ§Ó˚ ≤ÃyÎ˚ §Ü˛° xÇ¢•z §Ó˚° ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ˆÜ˛°ÓÙye cÜ˛ ˛õ,ÌÜ˛
Ü˛Ó˚y ÎyÎ˚ ~ÓÇ ˆSÈyê˛ xyÜ˛yˆÏÓ˚Ó˚ ˆÜ˛y£Ï âl§!ß¨ˆÏÓˆÏ¢ §!Iï˛– ≤Ã!ï˛!ê˛ ˆÜ˛yˆÏ£Ï ~Ü˛ Óy ~Ü˛y!ôÜ˛ ˛õy•z!Ó˚lˆÏÎ˚í˛Î%_´
ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Óï≈˛Ùyl– xB˛ˆÏò¢ ˆÌˆÏÜ˛ Ù§,î Ó˚y•zçˆÏÎ˚í˛ í˛zq(ï˛ •Î˚– Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢ à•¥ˆÏÓ˚Ó˚ lƒyÎ˚ fliyl ˆòáy
ÎyÎ˚ Îy Ó˚¶…˛ myÓ˚y Óy•zˆÏÓ˚ í˛zß√%_´ •Î˚– ~•z Ó˚¶…˛ˆÏÜ˛ Úfl‘y•zÙˆÏ˛õyÓ˚Û ÓˆÏ°– à•¥Ó˚=!° !Ùí˛z!§ˆÏ°çÎ%_´ ~ÓÇ l‹TÜ˛
(Nostoc) lyÙÜ˛ l#°yË˛ §Ó%ç ÓˆÏî≈Ó˚ ˜¢Óy° xhs˝/Óy§#Ó˚*ˆÏ˛õ Ó§Óy§ Ü˛ˆÏÓ˚– å!ã˛e ≠ 2.5.2 a, bä

!ã˛e lÇ 2.5.2a     /     Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏòÓ˚ !Ó!Ë˛ß¨ xÇ¢–

!ã˛e 2.5.2b
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(C) x@˝Ãfli Ó,!k˛ /  xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ x@˝Ãfli Ó,!k˛ ~Ü˛!ê˛ x@˝Ãfli ˆÜ˛y£Ï !Ü˛ÇÓy xˆÏlÜ˛=!° x@˝ÃfliˆÏÜ˛y£Ï myÓ˚y §¡õß¨
•Î˚– ~ !Ó£ÏˆÏÎ˚ Ùï˛y˜ÏlÜ˛ƒ Ó˚ˆÏÎ˚ˆÏSÈ–

2.5.3  çll / xDç G ˆÎÔl ò%≤ÃÜ˛yˆÏÓ˚Ó˚•z çll !ÓòƒÙyl
(A) xDç çll / xƒyˆÏsiyˆÏ§Ó˚§ ~ xDç çll !l¡¨!°!áï˛ í˛z˛õyˆÏÎ˚ §¡õß¨ •Î˚–
1. Ìƒy°yˆÏ§Ó˚ ˛õŸã˛yòË˛yˆÏàÓ˚ xÇˆÏ¢Ó˚ Ù,ï%˛ƒ G e´Ù¢ ˛õã˛ˆÏlÓ˚ Ê˛ˆÏ° x@˝Ãfli Ó!ô≈£%è xMÈ˛° Óƒï˛#ï˛ ˆòˆÏ•Ó˚ §Ü˛°

xÇ¢•z l‹T G ÷!Ü˛ˆÏÎ˚ ÎyÎ˚– x@˝Ãfli Ó!ô≈£%è xMÈ˛° ˆÌˆÏÜ˛ lï%˛l í˛z!qò í˛zÍ˛õß¨ •Î˚–
2. ≤Ã!ï˛Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ Ìƒy°y§ fl≥˛#ï˛Ü˛® §,!‹T Ü˛ˆÏÓ˚– ~•z ˛õ!Ó˚ˆÏÓˆÏ¢ Ìƒy°y§ ÷!Ü˛ˆÏÎ˚ ÙˆÏÓ˚ ˆàˆÏ°G fl≥˛#ï˛Ü˛®

ˆÓÑˆÏã˛ ÌyˆÏÜ˛ ~ÓÇ ˛õÓ˚Óï≈˛# xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ lï%˛l í˛z!qò §,!‹T Ü˛ˆÏÓ˚–
3. fliyÎ˚# x@˝Ãfli xMÈ˛° / ˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛ˆÏï˛ xƒyˆÏsiyˆÏ§Ó˚§ !˛õÎ˚yÓ˚ˆÏ§yl# (A. pearsoni) ≤Ã!ï˛Ü)̨ °

xÓfliyÎ˚ §Ù@˝Ã Ìƒy°y§•z ÷!Ü˛ˆÏÎ˚ ÎyÎ˚ ˆÜ˛Ó°Ùye x@˝ÃË˛yà Óƒï˛#ï˛– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ~•z x@˝ÃË˛yà ˆÌˆÏÜ˛
lï%˛l í˛z!qò §,!‹T •Î˚–

4. ˆàÙy àë˛l / xƒyˆÏsiyˆÏ§Ó˚§ @’ƒyl‰!í˛í˛zˆÏ°y§y§ (A. glandulosus) ≤Ãçy!ï˛ Ìƒy°yˆÏ§Ó˚ !Ü˛lyÓ˚y G ˛õ,¤˛ˆÏòˆÏ¢
x§Çáƒ ˆàÙy ôyÓ˚î Ü˛ˆÏÓ˚–

(B) ˆÎÔl çll / xƒyˆÏsiyˆÏ§Ó˚§ §•Óy§# xÌÓy !Ë˛ß¨Óy§#– xƒyˆÏsiyˆÏ§Ó˚§ !Ê˛í˛z!çÊ˛Ó˚!Ù§ (A. fusiformis),

xƒyˆÏsiyˆÏ§Ó˚§ !•Ùy°ˆÏÎ˚l!§§ (A. himalayensis) í˛zˆÏÕ‘áˆÏÎyàƒ §•Óy§# ≤Ãçy!ï˛ñ xƒyˆÏsiyˆÏ§Ó˚§ •zˆÏÓ˚Ü˛ê˛y§ñ
xƒyˆÏsiyˆÏ§Ó˚§ !˛õÎ˚yÓ˚ˆÏ§yl#ñ xƒyˆÏsiyˆÏ§Ó˚§ •ƒy°# ( A. halli) ≤ÃË,˛!ï˛ !Ë˛ß¨Óy§# ≤Ãçy!ï˛Ó˚ í˛zòy•Ó˚î– §•Óy§#
≤Ãçy!ï˛ˆÏï˛ ˛õ%Çôyl#ñ flf#ôyl# xˆÏ˛õ«˛y xyˆÏà ˛õ!Ó˚îï˛ •Î˚– ~ ôÓ˚ˆÏlÓ˚ ˛õ%Çôyl#ˆÏÜ˛ ˆ≤Ãyê˛ƒylí»˛y§ Ó°y •Î˚– çll
xD=!° Ó,!k˛Ó˚ xMÈ˛ˆÏ°Ó˚ ˛õŸã˛yò !òÜ˛ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–
1. ˛õ%Çôyl# / Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢ ˛õ%Çôyl# Ü˛ˆÏ«˛Ó˚ ÙˆÏôƒ å!ã˛e ≠ 2.5.3ä ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ §Ó,hs˝Ü˛ ˛õ%Çôyl#

=FSÈyÜ˛yˆÏÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢yˆÏï˛ Óï≈˛Ùyl ÌyˆÏÜ˛–

!ã˛e lÇ 2.5.3 / a. Ìƒy°yˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏò ˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛ =ãSÈyÜ˛yˆÏÓ˚ ˛˛õ%Çôyl#ñ
b. ˛õ%Çôyl#ñ c. ÷e´yî%–

(a)
(b) (c)
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l ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / ˛õ%Çôyl#Ó˚ í˛zÍ˛õ!_ !l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.5.4ä

!ã˛e lÇ 2.5.4 / ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

(a) Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛Ó!•ˆÏò≈¢Û~Ó˚ ~Ü˛!ê˛ ˆÜ˛yˆÏ£ÏÓ˚ xl%≤Ãfli !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ G˛õˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ l#ˆÏã˛Ó˚
ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚–

(b) l#ˆÏã˛Ó˚ ˆÜ˛y£ÏˆÏÜ˛ ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï ~ÓÇ G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ˆÏÜ˛ ≤ÃyÓ˚!Ω˛Ü˛ SÈyò ˆÜ˛y£Ï åÓ˚&Ê‰˛ •zl!§Î˚y°ä
ÓˆÏ°–

(c) ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï G SÈyò ˆÜ˛yˆÏ£ÏÓ˚ ÙˆÏôƒ !Ùí˛z!§ˆÏ°ç ˛õ)î≈ à•¥ˆÏÓ˚ í˛zÍ˛õß¨ •Î˚ñ e´Ù¢ Óí˛¸ •ˆÏï˛ ÌyˆÏÜ˛
~ÓÇ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õ%Çôyl# ≤ÃˆÏÜ˛y¤˛ Óy Ü˛ˆÏ«˛ ˛õ!Ó˚îï˛ •Î˚–

(d) ˛õ%Çôyl# àë˛ˆÏl ≤ÃyÓ˚!Ω˛Ü˛ SÈyò ˆÜ˛y£Ï ˆÜ˛yl xÇ¢ @˝Ã•î Ü˛ˆÏÓ˚ ly– ï˛ˆÏÓ ˛õ,¤˛ §Ùyhs˝Ó˚y° åˆ˛õ!Ó˚!Üœ˛ly°ä ~ÓÇ
˛õ,¤˛§Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ §ˆÏD §ÙˆÏÜ˛yˆÏî !ÓË˛yçl åxƒy!rê˛!Üœ˛ly°äÈüÈ~Ó˚ Ê˛ˆÏ° ò%•z ˆÜ˛y£ÏhflÏÓ˚ ˛õ%Ó˚& ˛õ%Çôyl#
≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ xyÓÓ˚î Óy SÈyò ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(e) ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï §Ó˚y§!Ó˚ ~Ü˛!ê˛ ˛õ%Çôyl#ˆÏï˛ ˛õ!Ó˚îï˛ •ˆÏï˛ ˛õyˆÏÓ˚ ˆÎÙl xƒyˆÏsiyˆÏ§Ó˚§ !˛õÎ˚yÓ˚ˆÏ§yl#
(A. pearsonii) xÌÓy xƒyˆÏsiyˆÏ§Ó˚§ !•Ùy°ˆÏÎ˚l!§§ (A. himalayensis) ≤Ãçy!ï˛ˆÏï˛ ˆòáy ÎyÎ˚
xl%˜Ïòâƒ !ÓË˛y!çï˛ •ˆÏÎ˚ ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ x˛õï˛ƒ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛!ê˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ˛õ%Çôyl#ˆÏï˛
˛õ!Ó˚îï˛ •Î˚–

(f) ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï ˛õÓ˚˛õÓ˚ ò%!ê˛ í˛zÕ‘¡∫ !ÓË˛yçˆÏl å~Ü˛!ê˛ x˛õÓ˚!ê˛Ó˚ §yˆÏÌ §ÙˆÏÜ˛yîä !ÓË˛y!çï˛ •ˆÏÎ˚
ã˛yÓ˚!ê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xl%≤Ãfli !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° 2 hflÏÓ˚ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ~ÓÇ ≤Ã!ï˛
hflÏˆÏÓ˚ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï Óï≈˛Ùyl– G˛õˆÏÓ˚Ó˚ G l#ˆÏã˛Ó˚ §y!Ó˚ˆÏï˛ ˆÙyê˛ xyê˛!ê˛ ˆÜ˛y£Ï Óï≈˛Ùyl–

≤ÃyÓ˚!Ω˛Ü˛
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(g) l#ˆÏã˛Ó˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï xyÓyÓ˚ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ ˛õ%Çôyl#Ó˚ Ó,hs˝ àë˛l Ü˛ˆÏÓ˚–
(h) G˛õˆÏÓ˚Ó˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ 8!ê˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ ~ÓÇ x‹TˆÏÜ˛y£Ï# ò¢yÎ˚ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚–

(Octant stage)

(i) x‹TˆÏÜ˛y£Ï# ò¢yÎ˚ ˆÜ˛y£Ï=!° ˛˛õ,¤˛ §Ùyhs˝Ó˚y° Ë˛yˆÏÓ !ÓË˛y!çï˛ •ˆÏÎ˚ Óy•zˆÏÓ˚Ó˚ 8!ê˛ ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î ˆÜ˛y£Ï ~ÓÇ
ˆË˛ï˛ˆÏÓ˚Ó˚ 8!ê˛ ˆÜ˛w#Î˚ ≤ÃyÌ!ÙÜ˛ ˛õ%ÇàƒyˆÏÙê˛ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

(j) ≤ÃyÌ!ÙÜ˛ ˛õ%ÇàƒyˆÏÙê˛ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° xÓˆÏ¢ˆÏ£Ï ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ≤ÃˆÏï˛ƒÜ˛!ê˛ ˆÜ˛yîyÜ%˛!l
!ÓË˛yçˆÏlÓ˚ myÓ˚y ò%!ê˛ Ü˛ˆÏÓ˚ ÷e´yî%ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ÷e´yî%ˆÏÜ˛y£Ï ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚
~Ü˛!ê˛ !mÊœ˛yˆÏç°yÎ%_´ ÷e´yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚–

(k) ≤ÃyÌ!ÙÜ˛ xyÓÓ˚îˆÏÜ˛y£Ï=!° ˛õ%Çôyl#Ó˚ ~Ü˛ ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

l ˛õ!Ó˚îï˛ ˛õ%Çôyl# / ˛˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛ ~Ü˛ Óy ~Ü˛y!ôÜ˛ ˛õ%Çôyl# Óï≈˛Ùyl ~ÓÇ SÈyˆÏòÓ˚ lƒyÎ˚ xyÓÓ˚î myÓ˚y xyÓ,ï˛
ÌyˆÏÜ˛– ˛õ%Çôyl# §Ó,hs˝Ü˛ñ lƒy§˛õy!ï˛ xyÜ,˛!ï˛Ó˚ ~ÓÇ Ó,hs˝myÓ˚y ˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ !l¡¨yÇˆÏ¢ xyÓk˛ ÌyˆÏÜ˛– ≤Ã!ï˛ ˛õ%Çôyl#Ó˚
ã˛yÓ˚˛õyˆÏ¢ ~Ü˛hflÏÓ˚ !Ó!¢‹T Ó¶˛ƒyˆÏÜ˛yˆÏ£ÏÓ˚ xyÓÓ˚î ÌyˆÏÜ˛– ˛õ%Çôyl# ˛õ!Ó˚îï˛ •ˆÏ° ˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ ì˛yÜ˛ly !Óò#î≈ •Î˚ ~ÓÇ
˛õ%Çôyl#=!° xlyÓ,ï˛ xÓfliyÎ˚ ÌyˆÏÜ˛– ˛õˆÏÓ˚ çˆÏ°Ó˚ §ÇflõˆÏ¢≈ ~ˆÏ§ ˛õ%Çôyl# ≤Ãyã˛#Ó˚ !Óò#î≈ •Î˚ ~ÓÇ ÷e´yî%=!° ˛õ%Çôyl#
≤ÃˆÏÜ˛yˆÏ¤˛ !là≈ï˛ •Î˚ ~ÓÇ ˛õÓ˚Óï˛≈#Ü˛yˆÏ° Óy•zˆÏÓ˚ ~ˆÏ§ çˆÏ° ˆË˛ˆÏ§ ˆÓí˛¸yÎ˚– å!ã˛e ≠ 2.5.5ä

!ã˛e lÇ 2.5.5 /     ˛õ!Ó˚îï˛ ˛õ%Çôyl#–

l flf#ôyl# / xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ flf#ôyl#=!° ~Ü˛Ü˛Ë˛yˆÏÓ Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ° Óï≈˛Ùyl ˆÜ˛y£Ï=!°
ˆÌˆÏÜ˛ í˛zq(ï˛ •Î˚– flf#ôyl#=!° xÓ,hs˝Ü˛ ~ÓÇ Ìƒy°yˆÏ§Ó˚ ÙˆÏôƒ §¡õ)î≈Ë˛yˆÏÓ !l!•ï˛ ÌyˆÏÜ˛– flf#ôyl# xDç ˆÜ˛yˆÏ£ÏÓ˚ §yˆÏÌ
§Ó˚y§!Ó˚ §ÇflõˆÏ¢≈ ÌyˆÏÜ˛ ÓˆÏ° ˆÜ˛yl Ó¶˛ƒy ˆÜ˛yˆÏ£ÏÓ˚ ˛õ,ÌÜ˛ xyÓÓ˚ˆÏîÓ˚ ≤ÃˆÏÎ˚yçl ÌyˆÏÜ˛ ly– §•Óy§# Ìƒy°yˆÏ§Ó˚ ˆ«˛ˆÏe
flf#ôyl# ˛õ%Çôyl#Ó˚ ˛õˆÏÓ˚ í˛zÍ˛õß¨ •Î˚– flf#ôyl#Ó˚ ≤Ãôyl Óy!•ƒÜ˛ ˜Ó!¢‹Tƒ •° ~Ó˚ ã˛y!Ó˚!òˆÏÜ˛ !Ùí˛z!§ˆÏ°ˆÏçÓ˚ ~Ü˛!ê˛ xyÓÓ˚î
Óï≈˛Ùyl–
l flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / å!ã˛e ≠ 2.5.6ä

Ó,hs˝
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!ã˛e lÇ     2.5.6     /     flf#ôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y–

(a) Ìƒy°yˆÏ§Ó˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚ ˆÜ˛yl ~Ü˛!ê˛ ˆÜ˛y£Ï ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£ÏÓ˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚–
(b) ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï!ê˛ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛y£Ïñ ~ÓÇ l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛

Ó,hs˝ˆÏÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ Ó,hs˝ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ flf#ôyl#Ó˚ Ó,hs˝ à!ë˛ï˛ •Î˚– xÌÓy ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï!ê˛
§Ó˚y§!Ó˚ ≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛yˆÏ£Ï ˛õ!Ó˚îï˛ •Î˚ÈüüüÈ!ÓË˛yçl SÈyí˛¸y•z–

(c) ≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛y£Ï!ê˛ ˛õÎ≈yÎ˚e´ˆÏÙ !ï˛l!ê˛ í˛zÕ‘¡∫ ≤Ãyã˛#Ó˚ àë˛ˆÏlÓ˚ ÙyôƒˆÏÙ Óy•zˆÏÓ˚Ó˚ 3!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛
ˆÜ˛y£Ï ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ≤ÃyÌ!ÙÜ˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

(d) ≤ÃyÌ!ÙÜ˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï xl%≤Ãfli ≤Ãyã˛#Ó˚ §,!‹T myÓ˚y G˛õˆÏÓ˚ ~Ü˛!ê˛ ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï
˜ï˛!Ó˚ Ü˛ˆÏÓ˚–
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(e) G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï ˛õ%lÓ˚yÎ˚ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÓ˚!Ω˛Ü˛ ì˛yÜ˛ly ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy
ly°#ˆÏÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚–

(f) ≤ÃyÓ˚!Ω˛Ü˛ ì˛yÜ˛ly ˆÜ˛y£Ï ò%!ê˛ °¡∫ ≤Ãyã˛#Ó˚ §,!‹TÓ˚ ÙyôƒˆÏÙ ã˛yÓ˚!ê˛ ì˛yÜ˛ly ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–
(g) ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° 4-6!ê˛ !Ü˛¡∫y ˆÓ!¢ @˝Ã#Óyly°#ˆÏÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–
(h) ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ˆÏÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ xD#Î˚ ly°#ˆÏÜ˛y£Ï ~ÓÇ !í˛¡∫yî% àë˛l Ü˛ˆÏÓ˚–
(i) ˆÜ˛w#Î˚ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ §yˆÏÌ §yˆÏÌ 3!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ 6!ê˛ ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

˛õÓ˚Óï≈˛#Ü˛yˆÏ° ~•z 6!ê˛ ˆÜ˛yˆÏ£Ï xl%≤Ãfli !ÓË˛yçl myÓ˚y ò%!ê˛ hflÏÓ˚ §,!‹T •Î˚ ˆÎáyˆÏl ≤Ã!ï˛hflÏˆÏÓ˚ 6!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï
Óï≈˛Ùyl ÌyˆÏÜ˛– G˛õˆÏÓ˚Ó˚ ˆÜ˛y£ÏhflÏÓ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ xl%˜Ïòâ≈ƒ §!Iï˛ 6!ê˛ §y!Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ˆÎ=!°
@˝Ã#Óyly°#ˆÏÜ˛y£Ï =!°ˆÏÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá– l#ˆÏã˛Ó˚ ˆÜ˛y£ÏhflÏˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!°ˆÏï˛ ˛õÓ˚Óï≈˛# !ÓË˛yçl ˛õ!Ó˚°!«˛ï˛
lÎ˚ Ü˛yÓ˚î ~=!° Ìƒy°yˆÏ§Ó˚ ÙˆÏôƒ•z !lÙ!Iï˛ •ˆÏÎ˚ ÌyˆÏÜ˛–

!ã˛e lÇ 2.5.7     / xƒyˆÏsiyˆÏ§Ó˚§–     a. Ìƒy°yˆÏ§ !lÓÏk˛ x˛õ!Ó˚îï˛ flf#ôyl#ó b. ˛õ!Ó˚îï˛ flf#ôyl#–

l ˛õ!Ó˚îï˛ flf#ôyl# / ˛˛õ!Ó˚îï˛ flf#ôyl# Ìƒy°yˆÏ§Ó˚ ÙˆÏôƒ å!ã˛e ≠ 2.5.6 & 2.5.7ä !l!•ï˛ ÌyˆÏÜ˛ ~ÓÇ Êœ˛yˆÏflÒÓ˚ lƒyÎ˚
@˝Ã#Óyly°#ˆÏÜ˛y£Ïñ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï ~ÓÇ !í˛¡∫ˆÏÜ˛y£Ï myÓ˚y à!ë˛ï˛– flf#ôyl#Ó˚ Ù%á ˆã˛yDyÜ,˛!ï˛ Ú!Ùí˛z!§ˆÏ°ç Ùyí˛zu˛Û myÓ˚y ì˛yÜ˛y
ÌyˆÏÜ˛ å˜ã˛e 2.5.6 ixä–
l !lˆÏ£ÏÜ˛ / ˛˛õ!Ó˚îï˛ !í˛¡∫ˆÏÜ˛y£Ï !í˛¡∫yî%ˆÏï˛ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ñ @˝Ã#Óyly°#ˆÏÜ˛y£Ïñ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï oÓ#Ë)˛ï˛ •ˆÏÎ˚

~Ü˛!ê˛ ˛õÌ §,!‹T Ü˛ˆÏÓ˚ ÎyˆÏï˛ ÷e´yî% ~•z ˛õÌ !òˆÏÎ˚ flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚– xˆÏlÜ˛
÷e´yî% flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ !Ü˛v ~Ü˛!ê˛ Ùye ÷e´yî% !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ !í˛¡∫yî%Ó˚ ã˛yÓ˚˛õyˆÏ¢
~Ü˛!ê˛ xyÓÓ̊î ˜ï˛!Ó̊Ó̊ Ùyôƒ Ï̂Ù º*îyl%̂ Ïï˛ ˛õ!Ó̊îï˛ •Î̊– º*îyî% §,!‹TÓ̊ §y Ï̂Ì §y Ï̂Ì•z ˆÓ̊î%ôÓ̊ í z̨!qò Óy !í˛≤’̂ ÏÎ̊í˛ çl% ÷Ó̊& •Î̊–

2.5.4  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛l

º*îyî% ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ §¡õ)î≈ ˛õ!Ó˚îï˛ ~Ü˛!ê˛ ˆÓ˚î%ôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚–
å!ã˛e ≠ 2.5.8ä

(a)
(b)
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!ã˛e lÇ 2.5.8 /     ˆÓ˚î%ôÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

!mˆÏÜ˛y£Ï# º&îyl%
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1. !lˆÏ£ÏˆÏÜ˛Ó˚ §ˆÏD §ˆÏD•z º*îyî% ≤ÃÌˆÏÙ xl%˜Ïòâ≈ƒ !ÓË˛y!çï˛ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

2. ˛õÓ˚Óï˛≈# !ÓË˛yçl xl%≤ÃˆÏfli •Î˚ÈüüüÈ§%ï˛Ó˚yÇ ã˛yÓ˚!ê˛ ˆÜ˛y£ÏÎ%_´ º*î à!ë˛ï˛ •Î˚– ˆÜ˛y£Ï=!° §Ùyl xÌÓy x§Ùyl
•ˆÏï˛ ˛õyˆÏÓ˚– Î!ò x§Ùyl •Î˚ ˆ§ˆÏ«˛ˆÏe l#ˆÏã˛Ó˚ ò%!ê˛ ˆÜ˛y£Ï ˆSÈyê˛ •Î˚– ã˛yÓ˚ ˆÜ˛y£Ï# º*î xl%˜Ïòâ≈ƒ !ÓË˛yçl
å≤ÃÌÙ !ÓË˛yçˆÏlÓ˚ §ÙˆÏÜ˛yˆÏîä myÓ˚y 8!ê˛ ˆÜ˛y£Ï !Ó!¢‹T º*î àë˛l Ü˛ˆÏÓ˚– ï˛yˆÏÜ˛ ÚxÜ‰˛ê˛ƒyrê˛ ò¢yÛ (Octant)

ÓˆÏ°–

3. xyê˛ˆÏÜ˛y£Ï# ò¢yÓ˚ ˛õÓ˚ ˛õÓ˚Óï≈˛# ˆÜ˛y£Ï !ÓË˛yçl ≤Ãçy!ï˛ xl%ÎyÎ˚# •Î˚– ˆÙˆÏ•Ó˚y G •ylí%˛ å1953ä ˛õÎ≈ˆÏÓ«˛î
Ü˛ˆÏÓ˚ˆÏSÈl ˆÎ xƒyˆÏsiyˆÏ§Ó˚§ •zˆÏÓ˚Ü˛ê˛y§ (A. erectus) ≤Ãçy!ï˛ˆÏï˛ x‹TˆÏÜ˛y£Ï# ò¢yÓ˚ l#ˆÏã˛Ó˚ hflÏÓ˚!ê˛ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï
˛õò àë˛l Ü˛ˆÏÓ˚ ~ÓÇ G˛õˆÏÓ˚Ó˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ Ë˛yçÜ˛ Ü˛°yÓ˚hflÏÓ˚ Óy ˆÙ!Ó˚ˆÏfiê˛ˆÏÙ!ê˛Ü˛ ˆçyl ~ÓÇ
Ü˛ƒy˛õ!§í˛z° í˛zÍ˛õß¨ •Î˚– !Ü˛v xƒyˆÏsiyˆÏ§Ó˚§ !Ê˛í˛z!çÊ˛Ó˚!Ù§ (A. fusiformis), xƒyˆÏsiyˆÏ§Ó˚§ !˛õÎ˚yÓ˚ˆÏ§yl#
(A. pearsonii) ~ÓÇ xƒyˆÏsiˆÏ§Ó˚§ !•Ùy°ˆÏÎ˚l!§§ (A. himalayensis) ≤Ãçy!ï˛ˆÏï˛ x‹TˆÏÜ˛yˆÏ£ÏÓ˚ G˛õˆÏÓ˚Ó˚
ã˛yÓ˚ˆÏê˛ ˆÜ˛y£Ï xyÓyÓ˚ xl%≤ÃˆÏfli !ÓË˛y!çï˛ •Î˚ñ §%ï˛Ó˚yÇ º*ˆÏî ~ÓyÓ˚ !ï˛l!ê˛ hflÏÓ˚ Óï≈˛ÙylÈüüüÈ≤Ã!ï˛!ê˛ hflÏˆÏÓ˚ ã˛yÓ˚ˆÏê˛
Ü˛ˆÏÓ˚ ˆÜ˛y£Ï Óï≈˛Ùyl– §ÓˆÏÌˆÏÜ˛ l#ˆÏã˛Ó˚ hflÏÓ˚ ˛õˆÏòÓ˚ ˆÓ!¢Ó˚ Ë˛yà xÇ¢ àë˛l Ü˛ˆÏÓ˚– ÙyˆÏV˛Ó˚ hflÏÓ˚ ˆÌˆÏÜ˛ ˛õˆÏòÓ˚
xÓ!¢‹T xÇ¢ xyÓ˚ Ë˛yçÜ˛ Ü˛°yÓ˚ hflÏÓ˚ å!§ê˛yä ~ÓÇ G˛õˆÏÓ˚Ó˚ hflÏÓ˚ ˆÌˆÏÜ˛ Ü˛ƒy˛õ!§í˛z° xÇ¢ à!ë˛ï˛ •Î˚–

4. ˆÎ hflÏÓ˚ ˆÌˆÏÜ˛ Ü˛ƒy˛õ!§í˛z° à!ë˛ï˛ •Î˚ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xyÓyÓ˚ 2-3!ê˛ xl%≤Ãfli !ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ 2 Óy 3!ê˛
hflÏÓ˚ §,!‹T Ü˛ˆÏÓ˚– ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ myÓ˚y Óy•zˆÏÓ˚Ó˚ xƒy!¡õˆÏÌ!§Î˚yÙ (amphithecium) ˆÜ˛y£ÏhflÏÓ˚
~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ (endothecium) ˆÜ˛y£ÏhflÏÓ˚ àë˛l Ü˛ˆÏÓ˚–

5. xƒy!¡õˆÏÌ!§Î˚yÙ ˛õ%lÓ˚yÎ˚ ˛õ,¤˛§Ùyhs˝Ó˚y°Ë˛yˆÏÓ !ÓË˛y!çï˛ •ˆÏÎ˚ Óy•zˆÏÓ˚Ó˚ Ó¶˛ƒy ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï ~ÓÇ
ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÓ˚î%ôyÓ˚î Ü˛°y àë˛l Ü˛ˆÏÓ˚– ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆÜ˛y£ÏhflÏÓ˚ Î%_´ Ó!•/ xyÓÓ˚î
§,!‹T Ü˛ˆÏÓ˚– Ó!•/xyÓÓ˚ˆÏîÓ˚ Ó!•ˆÏò≈ˆÏ¢ !Ü˛í˛z!ê˛lÎ%_´ ~ÓÇ ~•z cˆÏÜ˛•z Úò%!ê˛ Ó˚«˛# ˆÜ˛y£ÏÛ §Ù!ß∫ï˛ ≤Ãã%˛Ó˚ Ó˚¶…˛
Óï≈˛Ùyl– Ó!•ˆÏò≈ˆÏ¢Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° ˆÜœ˛yˆÏÓ˚y!Ê˛°Î%_´ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛yˆÏ£Ï ˛õ!Ó˚îï˛ •Î˚–

6. ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ ÙôƒfliˆÏ°Ó˚ Ó¶˛ƒyˆÏÜ˛y£Ï myÓ˚y à!ë˛ï˛ Ü˛°%ˆÏÙ°y í˛zÍ˛õß¨ •Î˚–

7. ˆÓ˚î%ôyÓ˚î Ü˛°y ˛õÎ≈yÎ˚e´ˆÏÙ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ !§í˛zˆÏí˛y•zˆÏ°ê˛Ó˚ Óy ˆÙÜ˛# ˆÓ˚î%ˆÏ«˛˛õÜ˛ §,!‹T Ü˛ˆÏÓ˚–

8. ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï !ÙˆÏÎ˚y!§§ ≤Ã!e´Î˚yÎ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚ ˆÓ˚î% (n) àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î% àë˛ˆÏlÓ˚ §ˆÏD
§ˆÏD•z !°DôÓ˚ Óy •ƒy≤’ˆÏÎ˚í˛ çl%Ó˚ §)ã˛ly âˆÏê˛–

2.5.5  ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò
˛õ!Ó˚îï˛ xÓfliyÎ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ å!ã˛e ≠ 2.5.9 a, bä !l¡¨Ë˛yˆÏà ≤Ã§y!Ó˚ï˛ ˛õòñ ~Ó˚ G˛õÓ˚ Ë˛yçÜ˛ Ü˛°yÓ˚ hflÏÓ˚ ~ÓÇ

§ˆÏÓ≈y˛õ!Ó˚ Ù§,îñ §Ó˚&ñ }ç%ñ ˆÓ°lyÜ˛yÓ˚ Ü˛ƒy˛õ!§í˛z° !ÓòƒÙyl– Ë˛yçÜ˛ Ü˛°yÓ˚ í˛z˛õ!fli!ï˛Ó˚ çlƒ Ü˛ƒy˛õ!§í˛z° e´Ùyàï˛
Ó,!k˛≤ÃyÆ •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ x!lÎ˚ï˛ Ó,!k˛Ó˚ Ê˛ˆÏ° ˜òâ≈ƒ Óyí˛¸ˆÏï˛•z ÌyˆÏÜ˛ ~ÓÇ §yˆÏÌ §yˆÏÌ ˆÓ˚î% í˛zÍ˛õyòl ≤Ã!e´Î˚yG ã˛°ˆÏï˛
ÌyˆÏÜ˛– ˆÓ˚î%ôyÓ˚î Ü˛°yˆÏÜ˛ ˆÓ‹Tl Ü˛yÓ˚# Ó!•Ó˚yÓÓ˚ˆÏîÓ˚ cˆÏÜ˛ Ó˚¶…˛ G ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ ÌyÜ˛yÎ˚ ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qò
ˆÌˆÏÜ˛ Ó˚§ ˆ¢y£Ïî Ü˛ˆÏÓ˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï ≤Ã!e´Î˚yÎ˚ áyòƒ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ §«˛Ù–

ˆÓ˚î%ôÓ˚ í˛z!qò à!ë˛ï˛ •GÎ˚yÓ˚ §ˆÏD §ˆÏD flf#ôyl#Ó˚ ã˛ï%˛!ò≈ˆÏÜ˛ Óï≈˛Ùyl Ìƒy°yˆÏ§Ó˚ ˆÜ˛y£Ï=!° G˛õÓ˚ !òˆÏÜ˛ Ó!ô≈ï˛ •ˆÏÎ˚
Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ~Ü˛!ê˛ xyÓÓ˚î Óy •zlË˛!°í˛zÜ˛yÓ˚ àë˛l Ü˛ˆÏÓ˚–
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!ã˛e lÇ 2.5.9a     /     ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !Ó!Ë˛ß¨ xÇˆÏ¢Ó˚ °¡∫ˆÏFSÈò                            !ã˛e lÇ /     2.5.9b

Ó˚¶…˛

§D# ˆÜ˛y£Ï
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l Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ !ÓòyÓ˚î G ˆÓ˚î% !ÓhflÏyÓ˚î ˛õk˛!ï˛ / å!ã˛e ≠ 2.5.10ä

!ã˛e lÇ 2.5.10     /     !Óòy!Ó˚ï˛ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ x@˝ÃË˛yà–

÷‹Ò ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò ˆÌˆÏÜ˛ ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî ç° !là≈ï˛ •GÎ˚yÎ˚ñ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ x@˝ÃË˛yà!ê˛
x!ï˛ÙyeyÎ˚ Ü%˛!MÈ˛ï˛ •Î˚– Ê˛ˆÏ° Ü˛ƒy˛õ!§í˛z° °¡∫Ë˛yˆÏÓ ò%!ê˛ Ü˛˛õy!ê˛Ü˛yÎ˚ !ÓË˛_´ •Î˚– Ü˛ƒy˛õ!§í˛z° !Óò#î≈ •GÎ˚yÙye
!§í˛zˆÏí˛y•zˆÏ°ê˛yÓ˚ ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ fl≥˛#ï˛ •ˆÏÎ˚ ç°yÜ˛£Ï≈# ã˛°ˆÏlÓ˚ §y•yˆÏÎƒ ˆÓ˚î% !là≈ÙˆÏl §y•yÎƒ Ü˛ˆÏÓ˚–
l lï%˛l !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l / å!ã˛e ≠ 2.5.11 a, bä

!ã˛e lÇ 2.5.11 a, b
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ˆÓ˚î% !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ˆÓ˚î%=!° ˜¢°!¢Ó˚y Î%_´– ≤Ã!ï˛ ˆÓ˚î%Ó˚ xyÓÓ˚î Óï≈˛Ùyl– Óy•zˆÏÓ˚Ó˚ ~ˆÏ:yˆÏflõyÓ˚
~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏflõyÓ˚– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ ~Ü˛!ê˛ !°DôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚–
l ç#Ólã˛e´ / ˛çl%/e´Ù x§Ù xyÜ,˛!ï˛Ó˚ ~ÓÇ ¢∑SÈˆÏÜ˛ !l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.5.12ä

!ã˛e lÇ 2.5.12     /     ¢∑SÈÜ˛ ç#Ól ã˛e´–

2.5.6  xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ §yˆÏÌ xlƒylƒ í˛z!qò ˆày¤˛#Ó˚ §¡õÜ≈˛

xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ !°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛z!qòˆÏò• §¡õˆÏÜ≈˛ !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛lyÓ˚ ˛õÓ˚ ˆòáy ÎyÎ˚ ˆÎ xlƒylƒ í˛z!òË˛ò
ˆày¤˛#Ó˚ §yˆÏÌ ~Ó˚ ≤Ãã%˛Ó˚ §¡õÜ≈˛ Ó˚ˆÏÎ˚ˆÏSÈ– !lˆÏ¡¨ ~ §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏFSÈ–

l ˜¢ÓyˆÏ°Ó˚ §yˆÏÌ §yò,¢ƒ /

1. ˛õy•z!Ó˚lˆÏÎ˚í˛ Î%_´ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ !°DôÓ˚ í˛z!qò ˆÜ˛yˆÏ£Ï Óï≈˛Ùyl–

2. !mÊœ˛ƒyˆÏç°yÎ%_´ ÷e´yî%–

3. Ìƒy°y§ çyï˛#Î˚ !°DôÓ˚ í˛z!qò ˆò•–

xƒyˆÏsiyˆÏ§Ó˚§

ˆÓ˚î%ôÓ˚
çl%
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l ˆ•˛õy!ê˛Ü˛˛õ!§í˛yÓ˚ §y Ï̂Ì §yò,¢ƒ /

1. ˛õ!Ó˚îï˛ çll xˆÏDÓ˚ àë˛l–

2. Ìƒy°yˆÏ§Ó˚ x@˝Ãfli Ó,!k˛–

3. ˆÓ˚î%ôyÓ˚î Ü˛°y ˆÓ˚î% G Ó¶˛ƒyˆÏÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–
l Ó yˆÏÎ˚y˛õ!§í˛yÓ˚ §yˆÏÌ §yò,¢ƒ /

1. ˆÜ˛w#Î˚ Ó¶˛ƒy ˆÜ˛yˆÏ£ÏÓ˚ Ü˛°%ˆÏÙ°y Óï≈˛Ùyl–

2. ˆÓ˚î%ôyÓ˚î Ü˛°y e´Ù¢ Ü˛ÙˆÏï˛ ÌyˆÏÜ˛–

3. §!e´Î˚ Ó˚ˆÏ¶…˛Ó˚ í˛z˛õ!fli!ï˛–

4. ˆÓ˚î%ôyÓ˚î Ü˛°y xƒy!¡õˆÏÌ!§Î˚yˆÏÙÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ hflÏÓ˚ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–
l ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ §yˆÏÌ §yò,¢ƒ /

1. !lÙ!Iï˛ çlˆÏl!wÎ˚–

2. !°DôÓ˚ í˛z!qˆÏòÓ˚ xDç àë˛ˆÏlÓ˚ §yò,¢ƒ–

3. í˛zß¨ï˛ÙyˆÏlÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qòñ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# Ü˛°yñ x!lÎ˚ï˛Ó,!k˛ ~ÓÇ §!e´Î˚ Ó˚¶…˛ Óï≈˛Ùyl–

G˛õˆÏÓ˚Ó˚ í˛zˆÏÕ‘!áï˛ §yò,¢ƒ ˆÌˆÏÜ˛ xl%ˆÏÙÎ˚ ˆÎ xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ !lçfl∫ ˜Ó!¢‹Tƒ Ó˚ˆÏÎ˚ˆÏSÈ ~ÓÇ xˆÏlÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚
§yˆÏÌ xlƒylƒ í˛z!qò ˆày¤˛#Ó˚ §yò,¢ƒ Ó˚ˆÏÎ˚ˆÏSÈ– §%ï˛Ó˚yÇ xƒyˆÏsiyˆÏ§Ó˚§ˆÏÜ˛ í˛z!qò çàˆÏï˛Ó˚ ~Ü˛!ê˛ Ú§ÇˆÏŸ’!£Ïï˛ !ÓË˛yàÛ
å!§ˆÏsi!ê˛Ü˛ @˝Ã&˛õä Ó˚*ˆÏ˛õ àîƒ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– xƒyˆÏsiyˆÏ§Ó˚§ ~Ü˛!òˆÏÜ˛ ˆÎÙl !°Ë˛yÓ˚GÎ˚yê˛Ûñ Ù§‰ÈüÈ~Ó˚ §yˆÏÌ §¡õÜ≈˛
fliy˛õl Ü˛ˆÏÓ˚ˆÏSÈ x˛õÓ˚!òˆÏÜ˛ ˆï˛Ùl ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ §yˆÏÌG §yò,¢ƒ Óï≈˛Ùyl–

2.5.7  xƒy Ï̂siy Ï̂§Ó˚̂ Ï§Ó˚ ˆÓ˚î%ôÓ˚ í z̨!q Ï̂òÓ˚ ç#Ó!ÓK˛yl !Ó£ÏÎ˚Ü˛ =Ó˚&c (Biological importance

of Anthoceros sporophyte)

xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò !ÓˆÏ¢£Ï í˛zß¨ï˛ ôÓ˚ˆÏlÓ˚– xlƒylƒ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÌˆÏÜ˛ í˛zˆÏÕ‘áˆÏÎyàƒ Ë˛yˆÏÓ !Ë˛ß¨ ~ÓÇ
í˛zß¨ï˛– !ÓÓï≈˛ˆÏl ~ÓÇ ç#Ó!Óòƒy !Ó£ÏˆÏÎ˚ ~Ó˚ =Ó˚&c !l¡¨Ó˚*˛õ /

(a) Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ≤Ãyã˛#ˆÏÓ˚ Óyï˛y§ xyòyl ≤Ãòyl G §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xMÈ˛° /  Ü˛ƒy˛õ!§í˛z° xyÓÓ˚ˆÏî §Ó%ç
ˆÜ˛y£Ï §• Ó˚¶…˛ ÌyÜ˛yÎ˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï ≤Ã!e´Î˚yÎ˚ áyòƒ í˛zÍ˛õyòl Ü˛Ó˚ˆÏï˛ §«˛Ùñ Ê˛ˆÏ° fl∫yÓ°¡∫# •GÎ˚yÓ˚ ≤ÃÌÙ
ôyˆÏ˛õÓ˚ §)ã˛ly Ü˛ˆÏÓ˚– ï˛ˆÏÓ ≤ÃÌÙ!òˆÏÜ˛ ˆÓ˚î%ôÓ˚ˆÏÜ˛ !°DôˆÏÓ˚Ó˚ G˛õÓ˚ !lË≈˛Ó˚¢#° ÌyÜ˛ˆÏï˛•z •Î˚–

(b) ˛õÎ≈yÎ˚e´!ÙÜ˛ Ë˛yˆÏÓ ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ x!Ó!FSÈß¨ï˛y ˆË˛ˆÏ. í˛zÓ≈Ó˚ G xl%Ó≈Ó˚ xMÈ˛° §,!‹T /  x!Ó!FSÈß¨
ˆÓ˚î%ôyÓ˚î Ü˛°y ˆSÈyê˛ ˆSÈyê˛ xÇˆÏ¢ ˆË˛ˆÏ. ÎyGÎ˚yÓ˚ Ê˛ˆÏ° ÙyˆÏV˛ ÙyˆÏV˛ Ó¶˛ƒy ˆÜ˛yˆÏ£ÏÓ˚ í˛zÍ˛õ!_ âê˛yÎ˚ ~ÓÇ !l!ò≈‹T
§#ÙyÓk˛ fliyˆÏl ˆÓ˚î%fli°# àë˛l Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ~•z âê˛lyñ ≤Ãà!ï˛¢#° !ÓÓï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ ˛õÓ˚Óï≈˛# í˛zß¨ï˛
í˛z!qòˆÏày¤˛#ˆÏï˛ ˆÓ˚î%˛õe G ˆÓ˚î%fli°# í˛zÍ˛õß¨ •GÎ˚yˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–

(c) ˆÜ˛w#Î˚ Ó¶˛ƒy Ü˛°%ˆÏÙ°y /  ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˛§¡õ)î≈ Ó¶˛ƒyˆÏÜ˛yˆÏ£Ï ˛õ!Ó˚îï˛ •Î˚ ~ÓÇ ˆÜ˛w#Î˚ Ü˛°%ˆÏÙ°y àë˛l
Ü˛ˆÏÓ˚– ~•z Ü˛°%ˆÏÙ°y ˆÓ˚î%ôÓ˚ˆÏÜ˛ Îy!sfÜ˛ ¢!_´ ≤Ãòyl Ü˛ˆÏÓ˚ ~ÓÇ ç° ˛õ!Ó˚Ó•ˆÏlG §y•yÎƒ Ü˛ˆÏÓ˚– ~çlƒ
Ü˛°%ˆÏÙ°yˆÏÜ˛ Ë˛!Ó£ÏƒÍ §ÇÓ•l Ü˛°yÓ˚ x@˝Ãò)ï˛ Ó˚*ˆÏ˛õ àîƒ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
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(d) ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ í˛zÍ˛õ!_ /  ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ xƒy!¡õˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ í˛zÍ˛õ!_ G
Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ Ó!•ˆÏò≈ˆÏ¢Ó˚ !òˆÏÜ˛ xÓfliyl x!ï˛ §•ˆÏç ˆÓ˚î% !ÓòyÓ˚î ˛õk˛!ï˛ˆÏÜ˛•z !lˆÏò≈¢ Ü˛ˆÏÓ˚–

(e) Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ !Ë˛!_ xMÈ˛ˆÏ° !lˆÏÓ!¢ï˛ Ë˛yçÜ˛ Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ /  Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ !l¡øyÇ¢ !lˆÏÓ!¢ï˛
Ë˛yçÜ˛ Ü˛°yÓ˚ í˛zÍ˛õ!_ G xÓfliyl fl∫yô#lË˛yˆÏÓ ˜òˆÏâ≈ƒ Ó,!k˛ ˆ˛õˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ Ó,!k˛ x!lÎ˚ï˛– §%ï˛Ó˚yÇ Ë˛yçÜ˛
Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ Ë˛!Ó£ÏƒÍ ˆÓ˚î%ôˆÏÓ˚Ó˚ x!lÎ˚ï˛ Ó,!k˛ G ò#â≈fliy!Î˚cˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–

(f) áyí˛¸yË˛yˆÏÓ ò[˛yÎ˚Ùylñ Ó,•Í åò#â≈äñ ˆÓ°lyÜ˛yÓ˚ Ü˛ƒy˛õ!§í˛z° ~ÓÇ fl≥˛#ï˛ñ ≤Ã§y!Ó˚ï˛ ˛õˆÏòÓ˚ í˛z˛õ!fli!ï˛ /
Ü˛ƒy˛õ!§í˛z° áyí˛¸yË˛yˆÏÓ !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ ≤Ã§y!Ó˚ï˛ñ fl≥˛#ï˛ ˛õˆÏòÓ˚ §y•yˆÏÎƒ Î%_´ ÌyˆÏÜ˛ ~ÓÇ ˆ¢y£Ïî Ü˛yÎ≈
§¡õß¨ Ü˛ˆÏÓ˚– xˆÏlÜ˛ §ÙÎ˚ Ó˚y•zçˆÏÎ˚í˛ çyï˛#Î˚ xD ˛õò ˆÌˆÏÜ˛ !là≈ï˛ •ˆÏÎ˚ !°DôÓ˚ í˛z!qòˆÏÜ˛ ˆË˛ò Ü˛ˆÏÓ˚– ~ âê˛ly
Ë˛!Ó£ÏƒˆÏï˛ ˆÎ ˆÓ˚î%ôÓ˚ í˛z!qò•z fl∫yÓ°¡∫# G ò#â≈fliyÎ˚# •ˆÏÓ ˆ§ !òÜ˛ˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–

2.5.8  ≤ÃŸ¿yÓ°#
1. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÎÔl çll xˆÏDÓ˚ àë˛l !ã˛e§• xyˆÏ°yã˛ly Ü˛Ó˚&l–

2. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l G !ÓÜ˛y¢ !ã˛e§• !°!˛õÓk˛ Ü˛Ó˚&l–

3. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆ◊!îÓk˛ xÓfliyl G çy!ï˛ç!l §¡õˆÏÜ≈˛ Îy çyˆÏll !°á%l–

4. !ã˛e§• xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l Óî≈ly Ü˛Ó˚&l– Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ xlƒylƒ ˆÓ˚Ù%ôÓ˚ í˛z!qò xˆÏ˛õ«˛y
~ê˛y ˆÎ í˛zß¨ï˛ ï˛y ˛≤ÃÙyî Ü˛Ó˚&l–

5. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ xDç G ˆÎÔl çll xD=!°Ó˚ ˜Ó!¢‹Tƒ !°!˛õÓk˛ Ü˛Ó˚&l–

6. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ç#Ó!ÓK˛yl !Ó£ÏÎ˚Ü˛ =Ó˚&c í˛zˆÏÕ‘á Ü˛Ó˚&l–

7. =FSÈyÜ˛yÓ˚ ˛˛õ%Çôyl# ˆÜ˛yl Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ àˆÏî í˛z˛õ!fliï˛ ÌyˆÏÜ˛⁄

8. Ó yˆÏÎ˚yÊ˛y•zê˛yÓ˚ ˆÜ˛yl àˆÏî ¢ÕÒ xl%˛õ!fliï˛⁄

9. ˆÜ˛yl Ü˛ƒy˛õ!§í˛zˆÏ° Ë˛yçÜ˛ Ü˛°y í˛z˛õ!fliï˛ ÌyˆÏÜ˛⁄

10. !§í˛zˆÏí˛y•zˆÏ°ê˛yÓ˚ Ü˛#⁄ ˆÜ˛yÌyÎ˚ ˛õyGÎ˚y ÎyÎ˚⁄

11. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ çllyˆÏDÓ˚ ˛õ!Ó˚fl≥%˛ê˛l Óƒyáƒy Ü˛Ó˚&l–

12. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÜ˛yl‰ º*îhflÏÓ˚ ˆÌˆÏÜ˛ ˆÓ˚î%ôyÓ˚î Ü˛°y í˛zÍ˛õß¨ •Î˚–

13. Ü˛°%ˆÏÙ°y Ü˛#⁄ ~Ó˚ í˛zÍ˛õ!_ !°á%l–

14. •zlË˛!°í˛zÜ˛yÓ˚ Ü˛#⁄

15. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ ˆÓ˚î% !ÓhflÏyÓ˚î ˛õk˛!ï˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

16. ¢∑SÈˆÏÜ˛ xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ç#Ólã˛e´ !°á%l–

17. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ !°DôÓ˚ í˛z!qˆÏò xhs˝/Óy§# ˜¢ÓyˆÏ°Ó˚ lyÙ !°á%l–
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18. xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ í˛zß¨ï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° !°á%l–

2.5.9  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 2.5.2B ˆòá%l–

2. xl%ˆÏFSÈò 2.5.2 ˆòá%l–

3. xl%ˆÏFSÈò 2.5.6  G 2.5.7 ˆòá%l–

4. xl%ˆÏFSÈò 2.5.5, 2.5.6 G 2.5.7 ˆòá%l–

5. 2.5.3A ˆòá%l–

6. 2.5.7 ˆòá%l–

7. xƒyˆÏsiyˆÏ§Ó˚§–

8. xƒyˆÏsiyˆÏ§Ó˚§–

9. xƒyˆÏsiyˆÏ§Ó˚§–

10. 2.5.5 ˆòá%l–

11. 2.5.3B ˆòá%l–

12. xƒy!¡õˆÏÌ!§Î˚yÙ–

13. 2.5.5 ˆòá%l– ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛–

14. 2.5.5 ˆòá%l–

15. 2.5.5 ˆòá%l–

16. !ã˛e 2.5.12 ˆòá%l–

17. l‹TÜ˛–

18. 2.5.5 G 2.5.7 ˆòá%l–

2.6 !Ê˛í˛zly!Ó˚Î˚y (Funaria)

2.6.1  !ÓhflÏyÓ˚î G Ó§!ï˛

!Ê˛í˛zly!Ó˚Î˚y ~Ü˛!ê˛ Ù§‰çyï˛#Î˚ í˛z!qò– Ó£Ï≈yÜ˛yˆÏ° ˆË˛çy ≤Ãyã˛#ˆÏÓ˚Ó˚ àyˆÏÎ˚ñ àyˆÏSÈÓ˚ =Ñ!í˛¸Ó˚ Ê˛yê˛ˆÏ°ñ SÈyÎ˚yFSÈß¨ñ xyo≈

˛õ!Ó˚ˆÏÓˆÏ¢ñ !§_´ Ù,!_Ü˛yÎ˚ ò°Ók˛Ë˛yˆÏÓ çß√yÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ°Ó˚ ly!ï˛¢#ˆÏï˛y£è ˛õ!Ó˚ˆÏÓˆÏ¢ ~Ó˚y !Óhfl,Ïï˛

ÌyˆÏÜ˛– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó≈e•z !ÓòƒÙyl– 117!ê˛ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ 15!ê˛ ≤Ãçy!ï˛ ˛õyGÎ˚y ÎyÎ˚– ï˛yÓ˚ ÙˆÏôƒ

!Ê˛í˛zly!Ó˚Î˚y •y•zˆÏ@˝ÃyˆÏÙ!ê˛∆Ü˛y (Funaria hygrometrica) ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ°Ó˚ §Ó≈e•z ˛õyGÎ˚y ÎyÎ˚–
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2.6.2  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l /  å!ã˛e ≠ 2.6.1ä

!ã˛e lÇ /     2.6.1–

(A) Ó!•/ xD§Çfliyl / !°DôÓ˚ í˛z!qò ≤Ãôyl ò%!ê˛ xÇˆÏ¢ !ÓˆÏË˛!òï˛–

(a) ¢y!Î˚ï˛ñ §)eyÜ˛yÓ˚ ¢yáy!ß∫ï˛ ˜¢ÓyˆÏ°Ó˚ lƒyÎ˚ «˛îfliyÎ˚# Úˆ≤ÃyˆÏê˛y!lÙyÛ ~ÓÇ

(b) áyí˛¸yñ }ç%ñ ˛õeÎ%_´ fliyÎ˚# !Óê˛˛õ ÎyˆÏÜ˛ ˛õeyÓÜ˛y[˛ Óy àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ ̊ (Gametophore) Ó°y •Î˚–

˛õ!Ó˚îï˛ xÓfliyÎ˚ àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ fl∫yô#l !°DôÓ˚ í˛z!qˆÏò ˛õ!Ó˚îï˛ •Î˚– ~•z !°DôÓ˚ í˛z!qˆÏòÓ˚ ˆò• Ë)˛!l¡¨fli fli(°
@˝Ã!siÜ˛® (Rhizome) ~ÓÇ ¢yáy!ß∫ï˛ ˛õe!Ó!¢‹T Ü˛yˆÏ[˛ !ÓˆÏË˛!òï˛– Ü˛y[˛ §Ó˚&ñ §Ó%çñ }ç%ñ ~Ü˛y«˛ ≤ÃÜ,˛!ï˛Ó˚ ¢yáyÎ%_´ñ
§Ó˚° «%˛o ˛õyï˛y myÓ˚y xyÓ,ï˛– àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ Ù)°•#l ï˛ˆÏÓ Ù)ˆÏ°Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ Ü˛yˆÏ[˛Ó˚ !l¡¨yÇ¢ ˆÌˆÏÜ˛ x§Çáƒñ Ó‡ˆÏÜ˛y£Ï#
¢yáy!ß∫ï˛ Ó˚y•zçˆÏÎ˚í˛ í˛zÍ˛õß¨ •Î˚–

Ü˛y[˛ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ §!˛õ≈°yÜ˛yˆÏÓ˚ âl§!ß¨!Ó‹TË˛yˆÏÓ ˛õyï˛y í˛zÍ˛õß¨ •Î˚– ˛õyï˛y Ó,hs˝•#lñ x@˝ÃË˛yà §)Ñã˛yˆÏ°y ~ÓÇ !Ü˛lyÓ˚y
Ù§,î– x˛õ!Ó˚îï˛ ˛õyï˛yÓ˚ Ùôƒ!¢Ó˚y ly ÌyÜ˛ˆÏ°G ˛õ!Ó˚îï˛ ˛õyï˛yÎ˚ Ùôƒ!¢Ó˚y Óï≈˛Ùyl å!ã˛e ≠ 2.6.2ä



86 NSOU l CC-BT-04

!ã˛e lÇ 2.6.2     /     ˛õyï˛y–

(B) xhs˝/ xD§Çfliyl /

Ü˛y[˛ / Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏ° !l¡¨!°!áï˛ !ï˛l!ê˛ xÇ¢ ˛õ!Ó˚°!«˛ï˛ •Î˚ñ ÎÌy / cÜ˛ (Epidermis)

Ó!•/hflÏÓ˚ Óy Ü˛ˆÏê≈˛: (Cortex) ~ÓÇ ˆÜ˛whflÏΩ˛ Óy Central cylinder. å!ã˛e ≠ 2.6.3ä

!ã˛e lÇ 2.6.3 /     Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

˛õyï˛yÓ˚ Ùôƒ!¢Ó˚y
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!ã˛e lÇ 2.6.4 /     ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈò–

Óy•zˆÏÓ˚ ~Ü˛hflÏÓ˚!Ó!¢‹T cÜ˛ñ ˆÜœ˛yˆÏÓ˚y!Ê˛°˛õ)î≈ñ cˆÏÜ˛ ˛õeÓ˚¶…˛ ÌyˆÏÜ˛ ly– cˆÏÜ˛Ó˚ l#ˆÏã˛ ÌyˆÏÜ˛ Ü˛ˆÏê≈˛:ñ ˛õƒyˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£ÏÎ%_´ Ó‡ˆÏÜ˛y£Ï# hflÏÓ˚– x˛õ!Ó˚îï˛ xÓfliyÎ˚ ˆÜ˛y£Ï=!°ˆÏï˛ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ ÌyˆÏÜ˛ !Ü˛v ˛õ!Ó˚îï˛ ˆÜ˛yˆÏ£Ï ˆÜœ˛yˆÏÓ˚y≤’yfiê˛
xl%˛õ!fliï˛– ˛õ!Ó˚îï˛Ü˛yˆÏ[˛ Ó!•Ü≈˛ˆÏê˛: fli(° ≤Ãyã˛#Ó˚Î%_´ ~ÓÇ xhs˝/≤Ãyã˛#ˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° ˛õyï˛°y ≤Ãyã˛#Ó˚Î%_´–
ˆÜ˛whflÏˆÏΩ˛Ó˚ ˆÜ˛y£Ï=!° xyÜ˛yˆÏÓ˚ ˆSÈyê˛ G fli(° ≤Ãyã˛#Ó˚Î%_´ñ ˆ≤ÃyˆÏê˛y≤’yçÙ !Ó•#l Ù,ï˛ ˆÜ˛yˆÏ£ÏÓ˚ §Ù!‹TÈüüüÈ~ˆÏòÓ˚
Ú•y•zí»˛ˆÏÎ˚í˛Û ÓˆÏ°– ˆÜ˛wfliΩ˛ §ÇÓ•l Ü˛°yÓ˚ x@˝Ãò)ï˛Ó˚*ˆÏ˛õ !ÓˆÏÓ!ã˛ï˛ •Î˚–

(C) x@˝Ãfli Ó,!k˛ / ~Ü˛!ê˛Ùye x@˝Ãfli ˆÜ˛y£Ï myÓ˚y x@˝ÃfliÓ,!k˛ §¡õß¨ •Î˚– x@˝Ãfli ˆÜ˛y£Ï!ê˛ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ !ï˛l!ê˛
ï˛° !Ó!¢‹T–

2.6.3  çll / !Ê˛í˛zly!Ó˚Î˚yÓ˚ ò%•z ≤ÃÜ˛yÓ˚ çll ˛õk˛!ï˛ ˛õ!Ó˚°!«˛ï˛ •Î˚ ÎÌye´ˆÏÙ xDç G
ˆÎÔl

(A) xDç çll / !Ê˛í˛zly!Ó˚Î˚yÓ˚ xDççll !l¡¨!°!áï˛ ≤ÃÜ˛yˆÏÓ˚Ó˚ ÙyôƒˆÏÙ §¡õß¨ •Î˚–

(a) ≤ÃyÌ!ÙÜ˛ ˆ≤ÃyˆÏê˛yˆÏlÙyÓ˚ §ÇáƒyÓ,!k˛ myÓ˚y / ≤ÃyÌ!ÙÜ˛ ˆ≤ÃyˆÏê˛yˆÏlÙy ˆSÈyê˛ ˆSÈyê˛ xÇˆÏ¢ !ÓË˛_´ •ˆÏÎ˚ lï%˛l
àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ àë˛l Ü˛ˆÏÓ˚–

(b) ˆàÔî ˆ≤ÃyˆÏê˛yˆÏlÙy myÓ˚y / àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ ˆÌˆÏÜ˛ !Óã%˛ƒï˛ Ü˛y[˛ñ ˛õyï˛y Óy Ó˚y•zçˆÏÎ˚í˛ ˆÌˆÏÜ˛ §)eyÜ˛yÓ˚
ˆ≤ÃyˆÏê˛ˆÏlÙy í˛zÍ˛õß¨ •Î˚ ÎyˆÏÜ˛ ˆàÔî ˆ≤ÃyˆÏê˛yˆÏlÙy Ó°y •Î˚– ~•z ˆàÔî ˆ≤ÃyˆÏê˛yˆÏlÙy ˆÌˆÏÜ˛ lï%˛l
àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ ~Ó˚ í˛zqÓ •Î˚–

(c) Ó%°Ó%!° (Bulbil) àë˛l myÓ˚y / ~=!° xyÜ˛yˆÏÓ˚ «%˛oñ ≤ÃyÎ˚ ˆày°yÜ˛yÓ˚ !Ó◊yÙÓ˚ï˛ ~Ü˛ ≤ÃÜ˛yÓ˚ Ù%Ü%˛°–
Ó%°!Ó° Ó˚y•zçˆÏÎ˚ˆÏí˛ í˛zÍ˛õß¨ •Î˚– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ Ó%°!Ó° ˆÌˆÏÜ˛ lï%˛l àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ §,!‹T •Î˚–
Óï≈˛ÙyˆÏl ~•z Ó%°!Ó° Ú!ê˛í˛zÓyÓ˚Û lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–

(d) ˆàÙymyÓ˚y (Gemma) / ≤Ã!ï˛Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ !Ê˛í˛zly!Ó˚Î˚yÓ˚ ~Ü˛y!ôÜ˛ ≤Ãçy!ï˛ˆÏï˛ Ó˚y•zçˆÏÎ˚í˛ñ ˛õyï˛y Óy
Ü˛yˆÏ[˛Ó˚ àyˆÏÎ˚ ˆàÙy í˛zÍ˛õß¨ •Î˚– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ~•z ˆàÙy ˆÌˆÏÜ˛ lï%˛l í˛z!qˆÏòÓ˚ §,!‹T •Î˚–
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(e) xƒyˆÏ˛õyˆÏflõyÓ˚# (Apospory) / ˆÓ˚î%fli°# ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ ˆ≤ÃyˆÏê˛yˆÏlÙy° §)e í˛zÍ˛õß¨ ˆÎ=!° ˛õyŸª≈Ù%Ü%˛°
í˛zÍ˛õˆÏß¨Ó˚ myÓ˚y lï%˛l àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ §,!‹T Ü˛ˆÏÓ˚– ~ôÓ˚ˆÏlÓ˚ àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ !í˛≤’ˆÏÎ˚í˛ (2n) ˆÎˆÏ•ï%˛ ï˛yÓ˚y
ˆÓ˚î%fli!° ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ !ÙˆÏÎ˚y!§§ Óƒ!ï˛ˆÏÓ˚ˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–

(B) ˆÎÔl çll / !Ê˛í˛zly!Ó˚Î˚y §•Óy§# í˛z!qò xÌÓy !Ù◊Óy§# xÌ≈yÍ ˛õ%Çôyl# G flf#ôyl# ~Ü˛•z í˛z!qˆÏòÓ˚ !Ó!Ë˛ß¨
¢yáyÓ˚ x@˝ÃË˛yˆÏà ~Ü˛=FSÈ ˛õ%Çôyl# í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ Îy ˛õ%Ç¢yáy lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ˛õyŸª≈#Î˚ ¢yáy flf#ôyl# Ó•l Ü˛ˆÏÓ˚ Îy
flf#¢yáy lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õyŸª≈#Î˚ ¢yáy ≤Ãôyl ¢yáyÓ˚ |ˆÏôÁ≈ Ó,!k˛ ˛õyÎ˚–

n 1. ˛õ%Çôyl# / å!ã˛e ≠ 2.6.5ä ˛õ%Ç¢yáyÓ˚ xˆÏ@˝Ã ˛õ%Çôyl# =FSÈyÜ˛yˆÏÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛– ˛õ%Ç¢yáyÓ˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛
˛õyï˛y=!° «%̨ o ~ÓÇ SÈí ¸̨y Ï̂ly (scattered), !Ü˛v x@˝ÃË˛y Ï̂à ï˛yÓ˚y âl§!ß¨!Ó‹T ~ÓÇ ˆày°y˛õ ò Ï̂°Ó˚ Ù Ï̂ï˛y ≤Ã§y!Ó˚ï˛ÈüüüÈ~ Ï̂òÓ˚
ˆ˛õ!Ó˚ˆÏày!lÎ˚y° ˛õe ÓˆÏ°– ˛õ%ˆÏÓ˚y àë˛l!ê˛ Ê%˛ˆÏ°Ó˚ §yˆÏÌ §yò,¢ƒÎ%_´– âl§!ß¨!Ó‹T ˆày°y˛õ ò°yÜ˛yÓ˚ fliyˆÏlÓ˚ ˆÜ˛w °y°ˆÏã˛
Ó˚ˆÏ.Ó˚– ˆ˛õ!Ó˚ˆÏày!lÎ˚y° ˛õyï˛y §• ˛õ%Çôyl# =FSÈˆÏÜ˛ ˆ˛õ!Ó˚ˆÏày!lÎ˚yÙ ÓˆÏ°– ˛õ%Çôyl#=FSÈ x§Çáƒ ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚
!Ó!Ë˛ß¨ ò¢yÓ˚ Óï≈˛Ùyl ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ ˛õ%Çôyl# ˆÌˆÏÜ˛ ÷e´yî% í˛zÍ˛õß¨ G ò#â≈ §ÙÎ˚ ôˆÏÓ˚ e´Ù¢ !là≈ï˛ •ˆÏï˛ ÌyˆÏÜ˛–

!ã˛e lÇ 2.6.5 /     ˛õ%Ç¢yáyÓ˚ °¡∫ˆÏFSÈò–
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l ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛Ó˚î / ˛å!ã˛e ≠ 2.6.6ä ˛õ%Çôyl# ¢yáyÓ˚ ¢#£Ï≈Ë˛yˆÏàÓ˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ ~Ü˛!ê˛ Ùye ˆÜ˛y£Ï ≤ÃyÓ˚!Ω˛Ü˛
˛õ%Çôyl# ˆÜ˛y£ÏÓ˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚–

!ã˛e lÇ 2.6.6     /     ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

1. ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï!ê˛ xyÎ˚ï˛ˆÏl Óyí˛¸ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ~Ü˛!ê˛ í˛z˛õÓ,!k˛ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– ˆÜ˛y£Ï!ê˛ xl%≤ÃˆÏfli
!ÓË˛y!çï˛ •ˆÏÎ˚ Óy•zˆÏÓ˚ ~Ü˛!ê˛ G ˆË˛ï˛ˆÏÓ˚ xyÓ˚ ~Ü˛!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ˆÏÜ˛ ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï
Ó°y •Î˚ ~ÓÇ ˛õ%Çôyl#Ó˚ §Ó xÇˆÏ¢•z ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£Ï ˛õ%Çôyl# Ó,ˆÏhs˝Ó˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ ˆ≤Ãy!Ìï˛
xÇ¢ §,!‹T Ü˛ˆÏÓ˚–
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2. ˛õ%Çôyl# Ùyï,˛ˆÏÜ˛y£Ï xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ ~Ü˛!ê˛ 2-3 ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ «%˛o §)e í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ Îy Ó,ˆÏhs˝
!l¡¨yÇ¢ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~•z §)ˆÏeÓ˚ x@˝Ãfli ˆÜ˛yˆÏ£Ï ò%!ê˛ !ÓˆÏË˛ò ≤Ãyã˛#Ó˚ §,!‹T •Î˚ ˆÎ=!° ÓÑy!òÜ˛ñ í˛yl!òˆÏÜ˛
e´Ùyß∫ˆÏÎ˚ñ ò%!ê˛ á[˛ §y!Ó˚ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ÈüüüÈ~Ë˛yˆÏÓ 5-7!ê˛ á[˛ í˛zÍ˛õß¨ •Î˚–

3. ~Ó˚˛õÓ˚ x@˝Ãfli ˆÜ˛y£Ï ˆÌˆÏÜ˛ 3-4!ê˛ ˆÜ˛yˆÏ£ÏÓ˚ !˛õSÈˆÏlÓ˚ á[˛=!° ˛õ,¤˛ §Ùyhs˝Ó˚y° Ë˛yˆÏÓ !ÓË˛y!çï˛ •Î˚–
˛õÓ˚Óï≈˛#Ü˛yˆÏ° ~Ó˚ G˛õˆÏÓ˚Ó˚ áˆÏ[˛G å≤Ãyhs˝#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ !òˆÏÜ˛ä ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçl •Î˚– x˛õ!Ó˚îï˛
˛õ%Çôyl#Ó˚ ~ˆÏÜ˛ÓyˆÏÓ˚ l#ˆÏã˛Ó˚ á[˛ˆÏï˛ ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçl •Î˚ lyÈüüüÈ~=!° ˛õ%Çôyl#Ó˚ ˆ≤Ãy!Ìï˛ xÇˆÏ¢Ó˚
G˛õˆÏÓ˚ Ó,hs˝ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

4. ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ò%!ê˛ x§Ù ≤ÃÜ,˛!ï˛Ó˚ ˆÜ˛y£Ï í˛zÍ˛õß¨ •Î˚– ˆSÈyê˛ ˆÜ˛y£Ï!ê˛ ≤ÃÌÙ ≤ÃyÓ˚!Ω˛Ü˛
xyÓÓ˚Ü˛ ˆÜ˛y£Ï ~ÓÇ Óí˛¸ ˆÜ˛y£Ï!ê˛ ˛õ%lÓ˚yÎ˚ !ÓË˛yçl myÓ˚y ˛!mï˛#Î˚ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï G ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛
˛õ%Çôyl# ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

5. ≤Ã!ï˛!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï ˛õ,¤˛ §Ùyhs˝Ó˚y° !ÓË˛yçˆÏl §,‹T ≤Ãyã˛#ˆÏÓ˚Ó˚ §yˆÏÌ §ÙˆÏÜ˛yˆÏî !ÓË˛y!çï˛
(Anticlinal division) •ˆÏÎ˚ xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

6. ~Ü˛!ê˛ Óy ò%•z!ê˛ x@˝Ãfli ˆÜ˛y£Ï ˛õ%Çôyl#Ó˚ ê%˛!˛õ (operculum) ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

7. ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl# ˆÜ˛y£Ï ˛õ%l/˛õ%l/ !ÓË˛yçl myÓ˚y ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï
ˆÌˆÏÜ˛ ò%!ê˛ Ü˛ˆÏÓ˚ ÷e´yî% ˜ï˛!Ó˚ •Î˚– ≤Ã!ï˛ ÷e´yî% !mÊœ˛ƒyˆÏç°yÎ%_´–

l ˛õ!Ó˚îï˛ ˛õ%Çôyl# / å!ã˛e ≠ 2.6.7ä

!ã˛e lÇ 2.6.7     /     ˛õ!Ó˚îï˛ ˛õ%Çôyl#–
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˛õ!Ó˚îï˛ ˛õ%Çôyl# àòyÜ,˛!ï˛ G «%˛o Ó,hs˝Î%_´– ˛õ%Çôyl#Ó˚ ~Ü˛hflÏÓ˚ !Ó!¢‹T Ó!•Ó˚yÓÓ˚î Óï≈˛Ùyl– ˆË˛ï˛ˆÏÓ˚ ÌyˆÏÜ˛ x§Çáƒ
÷e´yî%– ˛õ%Çôyl#Ó˚ Ó!•Ó˚y•Ó˚ˆÏîÓ˚ x@˝Ã≤ÃyˆÏhs˝ fli(° ≤Ãyã˛#Ó˚Î%_´ ˆÜ˛y£Ï !ÓòƒÙylñ ÎyˆÏÜ˛ x˛õyÓ˚!Ü˛í˛z°yÙ ÓˆÏ°– ˛õ%Çôyl# x§Çáƒ
§Ó%çÓˆÏî≈Ó˚ áyí˛¸y Ó‡ˆÏÜ˛y£Ï#ñ Ó¶˛ƒy ˆÓ˚yÙ Óy ˛õƒyÓ˚yÊ˛y•z!§§ myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– ≤Ã!ï˛ ˛õƒyÓ˚yÊ˛y•z!§ˆÏ§Ó˚ x@˝Ãfli ˆÜ˛y£Ï
ˆÊ˛y°y ~ÓÇ xyÜ˛yˆÏÓ˚ Óí˛¸– ˛õƒyÓ˚yÊ˛y•z!§ˆÏ§Ó˚ Ü˛yç §!ë˛Ü˛ çyly ÎyÎ˚!l– •Î˚ï˛ ˛õ%Çôyl#ˆÏÜ˛ Ó˚«˛y Ü˛ˆÏÓ˚ ~ÓÇ ˆÜœ˛yˆÏÓ˚y!Ê˛°
ÌyÜ˛yÓ˚ çlƒ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï Ü˛ˆÏÓ˚– xˆÏlˆÏÜ˛ ÓˆÏ°l ï˛yÓ˚y ç° §ÇÓ˚«˛ˆÏî §y•yÎƒ Ü˛ˆÏÓ˚ ~ÓÇ ôˆÏÓ˚ ˆÓ˚ˆÏá !Ùí˛z!§ˆÏ°ˆÏçÓ˚
!§_´ xÓfliyÎ˚ ˛õ%Çôyl#ˆÏÜ˛ !Ë˛!çˆÏÎ˚ Ó˚yˆÏáñ Îy ÷e´yî% !là≈ÙˆÏî !ÓˆÏ¢£Ï ≤ÃˆÏÎ˚yçl#Î˚– §%ï˛Ó˚yÇ ˛õƒyÓ˚yÊ˛y•z!§§ ˛õ%Çôyl#ˆÏÜ˛
Ó˚«˛y Ü˛Ó˚yñ ç° §ÇÓ˚«˛îñ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï G ÷e´yî% !là≈ÙˆÏî !ÓˆÏ¢£Ï Ë)˛!ÙÜ˛y xyˆÏSÈ ÓˆÏ° !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚– ˛õ!Ó˚îï˛
˛˛õ%Çôyl#Ó˚ Ó!•Ó˚yÓÓ˚î hflÏˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° ç° ˆ¢y£Ïî Ü˛ˆÏÓ˚ fl≥˛#ï˛ •Î˚ñ ÎyÓ˚ Ê˛ˆÏ° ˆÜ˛y£Ï=!°ˆÏï˛ ç°fl≥˛#!ï˛ ã˛yˆÏ˛õÓ˚ §,!‹T
•Î˚ ~ÓÇ x˛õyÓ˚!Ü˛í˛z°yÙ xÇ¢!ê˛ ˆÊ˛ˆÏê˛ ÎyÎ˚– §yˆÏÌ §yˆÏÌ ˛õ%Çôyl#Ó˚ x@˝Ã≤Ãyhs˝!ê˛ !Óò#î≈ •Î˚ ~ÓÇ ÷e´yî%=!° Óy•zˆÏÓ˚
!là≈ï˛ •Î˚–
n 2. flf#ôyl# / flf#ôyl#=!° flf#¢yáyÓ˚ x@˝Ã≤ÃyˆÏhs˝ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ lƒyÎ˚ =FSÈyÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛– å!ã˛e ≠ 2.6.8ä

flf#ôyl# !âˆÏÓ˚ ˆÎ ˛õyï˛y ÌyˆÏÜ˛ ï˛yˆÏÜ˛ ˆ˛õ!Ó˚!Ü˛!ê˛Î˚y° ˛õyï˛y Ó°y •Î˚– §yôyÓ˚î ˛õyï˛yÓ˚ §yˆÏÌ §yò,¢ƒ˛õ)î≈ •GÎ˚yÓ˚ çlƒ ~ˆÏòÓ˚
˛õ,ÌÜ˛Ü˛Ó˚y ÎyÎ˚ ly– ~•z ˆ˛õ!Ó˚!Ü˛!ê˛Î˚y° ˛õyï˛yÓ˚ §yˆÏÌ•z xDyD#Ë˛yˆÏÓ ç!í˛¸ˆÏÎ˚ ÌyˆÏÜ˛ x§Çáƒ flf#ôyl# G ˛õƒyÓ˚yÊ˛y•z!§§–
flf#¢yáyÓ˚ x@˝Ãfli Ó,!k˛ §#!Ùï˛ñ ˆÎˆÏ•ï%˛ x@˝Ãfli ˆÜ˛y£Ï flf#ôyl# í˛zÍ˛õˆÏß¨Ó˚ Ü˛yˆÏç ÓƒÓ•*ï˛ •ˆÏÎ˚ ÎyÎ˚–

!ã˛e lÇ 2.6.8 /     flf#¢yáyÓ˚ °¡∫ˆÏFSÈò–
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l flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l / flf#ôyl# flf#¢yáyÓ˚ xˆÏ@˝Ã í˛zÍ˛õß¨ •Î˚ ~ÓÇ x@˝Ãfli ˆÜ˛y£Ï flf#ôyl# §,!‹TˆÏï˛ ÓƒÓ•*ï˛ •ˆÏÎ˚ ÎyÎ˚–
å!ã˛e ≠ 2.6.9ä

!ã˛e lÇ 2.6.9     /     flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

≤ÃfliˆÏFSÈò

°¡∫ˆÏFSÈò
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1. flf#ôyl# ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– !ÓK˛yl# Ü˛ƒy¡õˆÏÓˆÏ°Ó˚ Ùï˛yl%ÎyÎ˚# ≤ÃyÓ˚!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï
xl%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ l#ˆÏã˛ !Ë˛!_ ˆÜ˛y£Ï G G˛õˆÏÓ˚ x@˝Ãfli ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

2. !Ë˛!_ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° flf#ôyl#Ó˚ Ó,hs˝ àë˛l Ü˛ˆÏÓ˚– x@˝Ãfli ˆÜ˛y£Ï flf#ôyl# Ùyï,˛ ˆÜ˛y£Ï Ó˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚–

3. flf#ôyl# Ùyï,˛ ˆÜ˛yˆÏ£Ï ~ÙlË˛yˆÏÓ !ï˛l!ê˛ !ÓˆÏË˛ò ≤Ãyã˛#Ó˚ §,!‹T ÎyÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ ˆÜ˛w#Î˚ x«˛#Î˚ ˆÜ˛y£ÏˆÏÜ˛ !âˆÏÓ˚

!ï˛l!ê˛ ˛õ!Ó˚!ô ˆÜ˛y£Ï í˛zÍ˛õß¨ •Î˚– ˆÜ˛w#Î˚ x«˛#Î˚ ˆÜ˛y£Ï!ê˛ ã˛yÓ˚Ùy!eÜ˛ ~ÓÇ ÎyÓ˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ §yÙylƒ
§)Ñã˛yˆÏ°y–

4. ˛õ!Ó˚!ôÓ˚ !ï˛l!ê˛ ˆÜ˛y£Ï !ÓË˛yçl myÓ˚y flf#ôyl#Ó˚ xˆÏB˛Ó˚ ~Ü˛hflÏÓ˚ !Ó!¢‹T ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ Óy ˛õˆÏÓ˚ !mhflÏˆÏÓ˚

˛õ!Ó˚îï˛ •Î˚–

5. ˆÜ˛w#Î˚ x«˛#Î˚ ˆÜ˛y£Ï!ê˛ xl%≤ÃˆÏhflÏ !ÓË˛y!çï˛ •ˆÏÎ˚ !Ë˛ï˛ˆÏÓ˚ ˆÜ˛w#Î˚ ˆÜ˛y£Ï ~ÓÇ G˛õˆÏÓ˚ Óy Óy•zˆÏÓ˚ ≤ÃyÌ!ÙÜ˛

ì˛yÜ˛ly ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

6. ˆÜ˛w#Î˚ ˆÜ˛y£Ï !ÓË˛yçl myÓ˚y ≤ÃyÌ!ÙÜ˛ @˝Ã#Óyly°# ˆÜ˛y£Ï G ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

7. ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly ˆÜ˛y£Ï ˆ•˛õy!ê˛Ü˛˛õ!§í˛y G xƒyˆÏsiyˆÏ§Ó˚ê˛˛õ!§í˛yÓ˚ ˆÌˆÏÜ˛ xlƒË˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– ~ˆÏ«˛ˆÏe ~!ê˛
ã˛yÓ˚!ê˛ ï˛°Î%_´ x@˝Ãfli ˆÜ˛y£ÏÓ˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚– ã˛yÓ˚!ê˛ ï˛ˆÏ°Ó˚ ÙˆÏôƒ !ï˛l!ê˛ ˛õyŸª≈#Î˚ G ~Ü˛!ê˛ l#ˆÏã˛Ó˚– ˛õyŸª≈#Î˚
ˆÜ˛yˆÏ£ÏÓ˚ !ï˛l!ê˛ §y!Ó˚ @˝Ã#Óy ˆÜ˛yˆÏ£ÏÓ˚ Ü˛yç Ü˛ˆÏÓ˚– ~Ó˚y•z xl%˜Ïòâ≈ƒ !ÓË˛yçl myÓ˚y @˝Ã#ÓyÓ˚ ˛õ!Ó˚!ôÓ˚ !òˆÏÜ˛ SÈÎ˚
§y!Ó˚Î%_´ xyÓÓ˚î §,!‹T Ü˛ˆÏÓ˚– flf#ôyl#Ó˚ @˝Ã#Óy ~•z SÈÎ˚ §y!Ó˚Î%_´ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ xyÓÓ˚î myÓ˚y xyÓ,ï˛– !Ë˛!_
§y!Ó˚Ó˚ á[˛=!° ˛õÓ˚Óï≈˛# !ÓË˛yçˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ ly !Ü˛v @˝Ã#ÓyÓ˚ x«˛#Î˚ §y!Ó˚ˆÏï˛ !ÓlƒhflÏ @˝Ã#Óyly°# ˆÜ˛y£Ï

§,!‹TˆÏï˛ xÇ¢@˝Ã•î Ü˛ˆÏÓ˚–

8. ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#ˆÏÜ˛y£Ï @˝Ã#ÓyxˆÏ«˛ @˝Ã#Óyly°# ˆÜ˛yˆÏ£ÏÓ˚ §y!Ó˚ §,!‹T Ü˛ˆÏÓ˚–

9. ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï !ÓË˛yçl myÓ˚y ~Ü˛!ê˛ !í˛¡∫yî%ˆÏÜ˛y£Ï G ~Ü˛!ê˛ xB˛#Î˚ ly°#ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚–

l ˛õ!Ó˚îï˛flf#ôyl# / å!ã˛e ≠ 2.6.10ä flf#ôyl# Ó,hs˝Î%_´ñ Êœ˛yˆÏflÒÓ˚ lƒyÎ˚ñ l#ˆÏã˛Ó˚ fl≥˛#ï˛ xÇ¢ xB˛ (venter) ~ÓÇ
G˛õˆÏÓ˚Ó˚ xÇ¢ˆÏÜ˛ @˝Ã#Óy Ó°y •Î˚– @˝Ã#Óy xÇˆÏ¢ 6-8!ê˛ @˝Ã#Óyly°#ˆÏÜ˛y£Ï (Neck canal cells) ÌyˆÏÜ˛– xB˛ˆÏï˛ xB˛#Î˚
ly°#ˆÏÜ˛y£Ï G !í˛¡∫ˆÏÜ˛y£Ï Óï≈˛Ùyl ÌyˆÏÜ˛– !í˛¡∫ˆÏÜ˛y£Ï ˛õˆÏÓ˚ !í˛¡∫yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– flf#ôyl#Ó˚ xˆÏB˛ xyÓÓ˚î !mhflÏÓ˚Î%_´ !Ü˛v
@˝Ã#Óy xMÈ˛ˆÏ° ~Ü˛hflÏÓ˚Î%_´– ˛õ!Ó˚îï˛ xÓfliyÎ˚ @˝Ã#Óyly°# ˆÜ˛y£Ï=!° oÓ#Ë)˛ï˛ •ˆÏÎ˚ !Ùí˛z!§ˆÏ°çÎ%_´ ˛õòyÌ≈ myÓ˚y ˛õ!Ó˚˛õ)î≈

ç° ˆ¢y£ÏˆÏîÓ˚ Ê˛ˆÏ° fl≥˛#ï˛ •ˆÏÎ˚ ÎyÎ˚– @˝Ã#ÓyÓ˚ x@˝Ãfli ˆÜ˛y£Ï ˛õÓ˚flõÓ˚ ˛õ,ÌÜ˛ •ˆÏ° @˝Ã#ÓyÓ˚ ÙˆÏôƒ !í˛¡∫yî% ˛õÎ≈hs˝ ˛õˆÏÌÓ˚ §,!‹T
•Î˚–

l !lˆÏ£ÏÜ˛ / ˛!lˆÏ£ÏˆÏÜ˛Ó˚ çlƒ ç° xÓ¢ƒ•z  ≤ÃˆÏÎ˚yçl– ÷e´yî%=!° çˆÏ° ˆË˛ˆÏ§ flf#ôyl#Ó˚ ˆÌˆÏÜ˛ !l/§,ï˛ oy«˛y
¢Ü≈˛Ó˚y myÓ˚y xyÜ,˛‹T •ˆÏÎ˚ (Chemotactic) flf#ôyl# xˆÏB˛Ó˚ ÙˆÏôƒ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛Ùye ÷e´yî% !í˛¡∫yî%Ó˚ §yˆÏÌ
!Ù!°ï˛ •ˆÏÎ˚ º*îyî%Ó˚ §,!‹T •Î˚–
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!ã˛e lÇ 2.6.10     /     ˛õ!Ó˚îï˛ flf#ôyl#–
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2.6.4  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !ÓÜ˛y¢ /  å!ã˛e ≠ 2.6.11ä

!ã˛e lÇ 2.6.11 /     ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !ÓÜ˛yˆÏ¢Ó˚ !Ó!Ë˛ß¨ ò¢y–

xƒy!¡≥˛ÈüÈ
xƒy!¡≥˛ÈüÈ

~ˆÏu˛yÈüÈ
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º*îyî% ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ ˛õˆÏÓ˚•z º*îyî% xl%≤ÃˆÏfli !ÓË˛_´ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛yˆÏ£ÏÎ%_´ º*î §,!‹T
Ü˛ˆÏÓ˚– G˛õˆÏÓ˚Ó˚ ˆÜ˛y£ÏˆÏÜ˛ ~!˛õˆÏÓ§y° ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚ ˆÜ˛y£ÏˆÏÜ˛ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï ÓˆÏ°–

~!˛õˆÏÓ§y° G •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï §,!‹T •GÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ ò%!ê˛ x@˝Ãfli ˆÜ˛y£ÏG §,!‹T •ˆÏÎ˚ ÎyÎ˚ Ê˛ˆÏ° ˆÓ˚î%ôÓ˚
í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ≤ÃyÓ˚ˆÏΩ˛•z ò%!ê˛ x@˝Ãfli ˆÜ˛y£Ï ò%!òˆÏÜ˛ ˛õ!Ó˚°!«˛ï˛ •Î˚– ~!˛õˆÏÓ§y° ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚
Ü˛ƒy˛õ§%° ~ÓÇ !§ê˛yÓ˚ G˛õˆÏÓ˚Ó˚ xÇ¢ ˜ï˛!Ó˚ •Î˚– •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï !§ê˛yÓ˚ !l¡¨yÇ¢ G ˛õò (foot) §,!‹T Ü˛ˆÏÓ˚–
~!˛õˆÏÓ§y° ˆÜ˛y£Ï!ê˛ ˛õ%l/˛õ%l/ !ÓË˛y!çï˛ •ˆÏÎ˚ Ó‡ˆÏÜ˛y£ÏÎ%_´ xÇ¢ àë˛l Ü˛ˆÏÓ˚– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° ˛õ,¤˛§Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚
ÙyôƒˆÏÙ Óy•zˆÏÓ˚Ó˚ xƒy!¡≥˛ˆÏÌ!§Î˚yÙ (Amphithecium) ~ÓÇ !Ë˛ï˛ˆÏÓ˚Ó˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ (Endothecium) §,!‹T Ü˛ˆÏÓ˚–

xƒy!¡≥˛ˆÏÌ!§Î˚yÙ Ü˛ƒy˛õ!§í˛z°Û~Ó˚ Óy•zˆÏÓ˚Ó˚ cÜ˛Î%_´ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ xyÓ˚ ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÜ˛w#Î˚ Ü˛°%ˆÏÙ°y G
Óy•zˆÏÓ˚Ó˚ ˆÓ˚î%ôyÓ˚î Ü˛°yÓ˚ §,!‹T Ü˛ˆÏÓ˚–

2.6.5  ˛õ!Ó̊îï˛ ˆÓ̊î%ôÓ̊ í z̨!qò / ˛õ!Ó̊îï˛ ˆÓ̊î%ôÓ̊ í z̨!q Ï̂ò !ï˛l!ê˛ xÇ¢ !ÓòƒÙyl / å!ã˛e 2.6.12ä

!ã˛e ≠ 2.6.12a–!°DôÓ˚ §• ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò–
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!ã˛e 2.6.12f ≠ xhs˝/ ~ÓÇ Ó!•/ ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝– !ã˛e 2.6.12c ≠ ˛õ!Ó˚îï˛ Ü˛ƒy˛õ!§í˛z°–

xhs˝/ˆÏ˛õ!Ó˚ˆÏfiê˛yÙ

òhs˝ Óy

~ˆÏu˛yˆÏfiê˛yÙ

Ó!•/ ˆ˛õ!Ó˚ˆÏê˛yÙ
òhs˝ Óy ~ˆÏ:yˆÏfiê˛yÙ

ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝

í˛yÎ˚yÊ ˛yÙ

xƒyˆÏ˛õyÊ˛y•z!§§

x˛õyÓ˚!Ü˛í˛z°yÙ

!ã˛e 2.6.12e : ˆ˛õ!Ó˚̂ Ïfiê˛yÙ òhs˝ G˛õÓ˚ ˆÌ Ï̂Ü˛–

!ã˛e 2.6.12d : Ó˚¶…̨

!ã˛e 2.6.12g : ˆÓ˚î%
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!ã˛e lÇ 2.6.12b     /     Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ °¡∫ˆÏFSÈò–

(a) xˆÏ@˝Ã Ì!°Ó˚ lƒyÎ˚ Ü˛ƒy˛õ!§í˛z° (Capsule)

(a) ÙyˆÏV˛ §Ó˚& Ó,ˆÏhs˝Ó˚ lƒyÎ˚ !§ê˛y (Seta) ~ÓÇ

(c) !lˆÏ¡¨ÈüÈˆÎ xÇ¢ !°DôÓ˚ í˛z!qˆÏòÓ˚ §yˆÏÌ Ó,hs˝myÓ˚y Î%_´ ÌyˆÏÜ˛ ˛õò (foot) ÓˆÏ°– !°DôÓ˚ í˛z!qò ç°ñ á!lç °Óî
˛õò ÙyÓ˚Ê˛ï˛ ˆÓ˚î%ôˆÏÓ˚ ˛õyë˛yÎ˚–

ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !§ê˛y xÇ¢!ê˛ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ !lÜ˛ê˛ ~Ü˛ê%˛ ≤Ã¢hflÏ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ xƒyˆÏ˛õyÊ˛y•z!§§ (Apophyses)

ÓˆÏ°– xƒyˆÏ˛õyÊ˛y•z!§§ Ü˛ƒy˛õ!§í˛z° G !§ê˛yˆÏÜ˛ Î%_´ Ü˛ˆÏÓ˚– xƒyˆÏ˛õyÊ˛y•z!§ˆÏ§Ó˚ xyÓÓ˚î# ˆÜ˛y£Ï hflÏˆÏÓ˚ ˛õeÓ˚¶…˛ ÌyˆÏÜ˛– §Ù@˝Ã
ˆÓ˚î%ôÓ˚!ê˛Ó˚ Ü˛ƒy˛õ!§í˛z° xÇ¢ Óe´ G lƒy§˛õy!ï˛ xyÜ,˛!ï˛Ó˚– Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ °¡∫ˆÏFSÈˆÏò !l¡¨!°!áï˛ xÇ¢=!° !ÓòƒÙyl
å!ã˛e lÇ ≠ 2.6.12 b,cä /

Ó˚¶…˛
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(a) Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ (Capsule wall) /  ~•z xÇ¢!ê˛ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´ñ 2-3 hflÏÓ˚ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– Óy•zˆÏÓ˚Ó˚

ˆÜ˛y£Ï hflÏÓ˚!ê˛ cÜ˛ Óy Epidermis àë˛l Ü˛ˆÏÓ˚– cÜ˛ SÈyí˛¸y ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£ÏhflÏÓ˚ ˆÜœ˛yˆÏÓ˚y!Ê˛°Î%_´ ÓˆÏ° §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– xƒyˆÏ˛õyÊ˛y•z!§§ xMÈ˛ˆÏ° ˆÜ˛Ó°Ùye Ó˚¶…˛ Óï≈˛Ùyl å!ã˛e ≠ 2.6.12bä–

(b) ÓyÎ˚%≤ÃˆÏÜ˛y¤˛ (Air cavity) /  Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ xË˛ƒhs˝ˆÏÓ˚ ~ÓÇ ˆÓ˚î%ôyÓ˚î Ü˛°yˆÏÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ ˆÓ°lyÜ˛yÓ˚

ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛ Óï≈˛Ùyl– ÓyÎ˚%≤ÃˆÏÜ˛yˆÏ¤˛ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ Î%_´ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ x§Çáƒ §)eyÜ˛yÓ˚ xl%§)e ˜ï˛!Ó˚ Ü˛ˆÏÓ˚

~ˆÏòÓ˚ ê˛∆yÓ#!Ü˛í˛z!° (Trabeculae) Ó Ï̂°–

(c) ˆÓ˚î%Ì!° (Spore sac) /  ˆÓ˚î%Ì!° ˆÜ˛w#Î˚ Ó¶˛ƒy xÇ¢ Ü˛°%ˆÏÙ°yˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ÌyˆÏÜ˛– ˆÓ˚î%Ì!°Ó˚ Óy•zˆÏÓ˚

G ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ò%!ê˛ ˛õyï˛°y ≤Ãyã˛#Ó˚ Î%_´ ˆÜ˛y£Ï myÓ˚y ˛õ!Ó˚Ó,ï˛ ÌyˆÏÜ˛– ˆÓ˚î% ôyÓ˚î Ü˛°y ˆÌˆÏÜ˛ í˛zÍ˛õß¨ §ÙhflÏ

ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï•z !ÙˆÏÎ˚y!§§ ≤Ã!e´Î˚y §y!ôï˛ •Î˚ ~ÓÇ •ƒy≤’ˆÏÎ˚í˛ (n) ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ å!ã˛e ≠ 2.6.12gä–

(d) Ü˛°%ˆÏÙ°y (Columella) /  Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ˆÜ˛ˆÏw x«˛#Î˚ xÇˆÏ¢ xÓ!fliï˛ Ó¶˛ƒyÜ˛°yÓ˚ xÇ¢ˆÏÜ˛ Ü˛°%ˆÏÙ°y

ÓˆÏ°–

!Ê˛í˛zly!Ó˚Î˚yÓ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ í˛z˛õˆÏÓ˚ ~ˆÏÜ˛ÓyˆÏÓ˚ ÙyÌyÎ˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆày° à¡∫%çyÜ,˛!ï˛ x˛õyÓ˚!Ü˛í˛z°yÙ– x˛õyÓ˚!Ü˛í˛z°yÙ

G Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ §ÇˆÏÎyàfliˆÏ° ÌyˆÏÜ˛ áÑyç Ü˛yê˛y xÇ¢ ˆÎáyˆÏl Ó°Î˚yÜ˛yˆÏÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛ í˛yÎ˚yÊ ˛yÙ (Dia-

phragm) Óy !Ó˚Ù– ~Ó˚ G˛õˆÏÓ˚ xyÓ˚G ~Ü˛!ê˛ Ó°Î˚yÜ˛yÓ˚ xÇ¢ Óï≈˛Ùyl ~ˆÏÜ˛ xƒyl%°y§ (Annulus) ÓˆÏ°–

Ü˛ƒy˛õ!§í˛z° ˛õ!Ó˚îï˛ •ˆÏ° x˛õyÓ˚!Ü˛í˛z°yÙ ~•z Ó°Î˚yÜ˛yÓ˚ xÇ¢ ˆÌˆÏÜ˛ á%ˆÏ° ÎyÎ˚– x˛õyÓ˚!Ü˛í˛z°yÙ xÇ¢ §Ó˚yˆÏ°•z

ˆ˛õ!Ó˚ˆÏfiê˛yÙ (Peristome) lyˆÏÙ òhs˝ ˆòáˆÏï˛ ˛õyGÎ˚y ÎyÎ˚– !Ê˛í˛zly!Ó˚Î˚yÓ˚ 32!ê˛ ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝ ò%!ê˛ §y!Ó˚ˆÏï˛

!ÓòƒÙyl– Óy•zˆÏÓ˚Ó˚ 16!ê˛ Óí˛¸ñ ˆÙyê˛yÈüüüÈ~ˆÏòÓ˚ ~ˆÏ:yˆÏfiê˛Ù (Exostome) G ˆË˛ï˛ˆÏÓ˚Ó˚ 16!ê˛ ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ

ˆSÈyê˛ G ˛õyï˛°yÈüüüÈ~ˆÏòÓ˚ ~ˆÏu˛yˆÏfiê˛Ù (Endostome) ÓˆÏ°– ˆ˛õ!Ó˚ˆÏfiê˛yÙ òˆÏhs˝Ó˚ §y!Ó˚ í˛z˛õ!Ó˚˛õß¨ Ë˛yˆÏÓ xÓ!fliï˛

å!ã˛e ≠ 2.6.12e, fä–

l ˆÓ˚î%!ÓòyÓ˚î / ˛˛õ!Ó˚îï˛ xÓfliyÎ˚ Ü˛ƒy˛õ!§í˛z°!ê˛ ÷Ü˛ˆÏly •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ Ó°Î˚yÜ˛yÓ˚ xƒyl%°y§!ê˛ ˆË˛ˆÏD ÎyÎ˚

~ÓÇ x˛õyÓ˚!Ü˛í˛z°yÙ á%ˆÏ° ÎyÎ˚– Ê˛ˆÏ° ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝ í˛zß√%_´ •ˆÏÎ˚ ÎyÎ˚– ˆ˛õ!Ó˚ˆÏfiê˛yÙ òˆÏhs˝Ó˚ §y•yˆÏÎƒ ˆÓ˚î% Óy•zˆÏÓ˚ !là≈ï˛

•Î˚–

l lï%˛l !°DôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T / ˛ˆÓ˚î%•z !°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ˆÓ˚î% •yGÎ˚yÓ˚ ÙyôƒˆÏÙ Óy!•ï˛ •ˆÏÎ˚

xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •ˆÏÎ˚ !Ê˛ï˛yÜ,˛!ï˛ ˆ≤ÃyˆÏê˛yˆÏlÙy §,!‹T Ü˛ˆÏÓ˚– ~ˆÏÜ˛ ≤ÃyÌ!ÙÜ˛ ˆ≤ÃyˆÏê˛yˆÏlÙy ÓˆÏ°– ~•z

ˆ≤ÃyˆÏê˛yˆÏlÙy ˆÌˆÏÜ˛ lï%˛l !°DôÓ˚ í˛z!qòñ àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ §,!‹T •Î˚–
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l ç#Ólã˛e´ / !Ê˛í˛zˆÏl!Ó˚Î˚yÓ˚ x§ÙÓ˚*˛õ ç#Ólã˛e´ !l¡¨Ó˚*˛õ / å!ã˛e ≠ 2.6.13ä

!ã˛e lÇ 2.6.13 / !Ê˛í˛zˆÏl!Ó˚Î˚yÓ˚ ç#Ólã˛e´–

2.6.6  ≤ÃŸ¿yÓ°#

1. !Ê˛í˛zly!Ó˚Î˚yÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ xyÜ,˛!ï˛ åÓy!•ƒÜ˛ G xyË˛ƒhs˝Ó˚#îä xyˆÏ°yã˛ly Ü˛Ó˚&l–

2. !Ê˛í˛zly!Ó˚Î˚yÓ˚ çllyˆÏDÓ˚ àë˛l G !ÓÜ˛y¢ §¡∫ˆÏ¶˛ Îy çyˆÏll !°á%l–

3. !Ê˛í˛zly!Ó˚Î˚yÓ˚ xDç çll Óî≈ly Ü˛Ó˚&l–

4. !ã˛e§• !Ê˛í˛zly!Ó˚Î˚yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l Óî≈ly Ü˛Ó˚&l–

5. !ã˛e§• !Ê˛í˛zly!Ó˚Î˚yÓ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ àë˛l Óî≈ly Ü˛Ó˚&l–

!Ê˛í˛zly!Ó˚Î˚y
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6. !Ê˛í˛zly!Ó˚Î˚yÓ˚ çl%/e´Ù xyˆÏ°yã˛ly Ü˛Ó˚&l–

7. ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝ Ü˛# G Ü˛yç Ü˛#⁄

8. ˆ≤ÃyˆÏê˛yˆÏlÙy Ü˛#⁄

9. !°DôÓ˚ í˛z!qò G ˛õeyÓ Ü˛yˆÏ[˛Ó˚ ˛õyÌ≈Ü˛ƒ Ü˛#⁄

10. xƒyˆÏ˛õyÊ˛y•z!§§ Ó°ˆÏï˛ Ü˛# ˆÓyˆÏV˛l⁄

11. í˛yÎ˚yÊ ˛yÙ G xƒyl%°y§ ˆÜ˛yl Ó yˆÏÎ˚yÊ˛y•zˆÏê˛ Óï≈˛Ùyl⁄

12. ê ∆̨y!Ó!Ü˛í z̨°# Ü˛#⁄

2.6.7  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 2.6.2 ˆòá%l–

2. xl%ˆÏFSÈò 2.6.3 ˆòá%l–

3. xl%ˆÏFSÈò 2.6.3A ˆòá%l–

4. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

5. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

6. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

7. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

8. xl%ˆÏFSÈò 2.6.5 ~Ó˚ lï%˛l !°DôÓ˚ í˛z!qò ˆòá%l–

9. xl%ˆÏFSÈò 2.6.2 ˆòá%l–

10. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

11. xl%ˆÏFSÈò 2.6.5 ˆòá%l– å!Ê˛í˛zly!Ó˚Î˚yÎ˚ä

12. xl%ˆÏFSÈò 2.6.5 ˆòá%l–

2.7  §yÓ˚yÇ¢

~•z xÇˆÏ¢ xyÙÓ˚y Riccia, Marchantia, Porella, Anthoceros G Funaria-Ó˚ ç#Ólã˛e´ §¡∫ˆÏ¶˛ çylˆÏï˛

˛õyÓ˚!SÈ– Riccia G Marchantia í˛zË˛Î˚•z Ìƒy°y§ çyï˛#Î˚ í˛z!qòñ Porella ˛õyï˛yÎ%_´– §Ó ˆ«˛ˆÏe í˛z!qòˆÏò• !°DôÓ˚–
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Riccia G Marchantia !°DôÓ˚ í˛z!qò !Ó£ÏÙ˛õ,¤˛#Î˚ñ ã˛ƒy≤Wzyñ ¢y!Î˚ï˛ñ Ó˚§y°ñ §Ó%çÓˆÏî≈Ó˚ mƒy@˝Ã ¢yáy!Ó!¢‹T– xhs˝à≈ë˛l

Ü˛°yÓ˚˛ !Ó!Ë˛ß¨ï˛y ˛õ!Ó˚°!«˛ï˛ •Î˚– ˛õ,¤˛ˆÏòˆÏ¢ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# Ü˛°y Óï≈˛Ùylñ !l¡¨ˆÏòˆÏ¢ Ë˛y[˛yÓ˚ Ü˛°y xMÈ˛°

xÓ!fliï˛– Ó‡ˆÏÜ˛y£Ï# ¢ÕÒ G ~Ü˛ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl– xDç G ˆÎÔl çll Óï≈˛Ùyl– RicciaÈüÈ~Ó˚ ˆ«˛ˆÏe ˛õ%Çôyl#

G flf#ôyl# Ìƒy°yˆÏ§Ó˚ ÙˆÏôƒ•z Óï≈˛Ùyl– MarchantiaÈüÈÓ˚ ˆ«˛ˆÏe ˛õ%Çôyl#§• G flf#ôyl#Ó• Óï≈˛Ùyl– Riccia ˆï˛ ˆÓ˚î%ôÓ˚

í˛z!qò ˆÜ˛Ó°Ùye Ü˛ƒy˛õ!§í˛z° myÓ˚y à!ë˛ï˛– Marchantia ˆï˛ ˆÓ˚î%ôÓ˚ í˛z!qò ˛õòñ !§ê˛y G Ü˛ƒy˛õ!§í˛zˆÏ° !ÓˆÏË˛!òï˛–

í˛zË˛Î˚ ˆ«˛ˆÏe•z ˆÓ˚î%ôyÓ˚î Ü˛°y ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ §,!‹T •Î˚– Riccia ˆï˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï G ˆ˛õy£ÏÜ˛ ˆÜ˛y£Ï Óy ly§≈

ˆ§° í˛zÍ˛õß¨ •Î˚ñ xyÓ˚ MarchantiaÈüÈÓ˚ ˆ«˛ˆÏe ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£ÏG •zˆÏ°ê˛yÓ˚ ~ ˛õ!Ó˚îï˛ •Î˚– ˆÓ˚î%ôÓ˚ í˛z!qò xyÇ!¢Ü˛Ë˛yˆÏÓ

!°DôˆÏÓ˚Ó˚ G˛õÓ˚ !lË≈˛Ó˚¢#°–

Porella ˛õyï˛yÎ%_´ ˆ•˛õy!ê˛Ü˛ñ ˆÜ˛Ó°Ùye Ù§,î ≤Ãyã˛#Ó˚ !Ó!¢‹T Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl– ˛õyï˛yÎ˚ ˆÜ˛yl Ùôƒ!¢Ó˚y ˆl•z

~ÓÇ ~Ü˛ ˆÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ˛õ%Ç¢yáy G flf#¢yáy Óï≈˛Ùyl– flf#ôyl# flf#¢yáyÓ˚ xˆÏ@˝Ã ÌyˆÏÜ˛– ˛õ!Ó˚îï˛

ˆÓ˚î%ôÓ˚ í˛z!qò ˛õòñ !§ê˛y G Ü˛ƒy˛õ!§í˛z° !ÓˆÏË˛!òï˛– ˆÓ˚î%ôyÓ˚î Ü˛°y ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ~ÓÇ •zˆÏ°ê˛yÓ˚ §,!‹T Ü˛ˆÏÓ˚–

§Ó ˆ«˛ˆÏe•z x§Ù xyÜ,˛!ï˛Ó˚ çl%/e´Ù Óï≈˛Ùyl–

!°Ë˛yÓ˚GÎ˚yê≈˛ ~Ó˚ ï%˛°lyÎ˚ Anthoceros ~Ó˚ !°DôÓ˚ í˛z!qò §Ó˚° xyÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qò ç!ê˛° G í˛zß¨ï˛ÙyˆÏlÓ˚ !°DôÓ˚

í˛z!qˆÏò ˆÜ˛Ó°Ùye Ù§,î ≤Ãyã˛#Ó˚Î%_´ Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl– xhs˝à≈ë˛ˆÏl ~Ü˛•z Ó˚Ü˛Ù ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ˆÜ˛y£Ï ˆÜœ˛yˆÏÓ˚y≤’yfiê˛

G ˛õy•z!Ó˚lˆÏÎ˚í˛ Î%_´– ÓyÎ˚% ≤ÃˆÏÜ˛y¤˛ Óy ÓyÎ˚%Ó˚¶…˛ xl%˛õ!fliï˛– Ìƒy°yˆÏ§Ó˚ xB˛ˆÏòˆÏ¢ fl‘y•zˆÏÙyˆÏ˛õyÓ˚ G !Ùí˛z!§ˆÏ°çÎ%_´ à•¥Ó˚

Óï≈˛Ùyl– ÎyÓ˚ ÙˆÏôƒ Nostoc Óy§ Ü˛ˆÏÓ˚– ˛õ%Çôyl# =FSÈyÜ˛yˆÏÓ˚ ˛õ%Çôyl# ≤ÃˆÏÜ˛yˆÏ¤˛ í˛zÍ˛õß¨ •Î˚– ˆÓ˚î%ôÓ˚ í˛z!qˆÏò ˆÓ˚î%ôyÓ˚î

ˆÜ˛yˆÏ£ÏÓ˚ Ó¶˛ƒy≤Ãy!ÆÓ˚ Ê˛ˆÏ° x!ôÜ˛ ˛õ!Ó˚Ùyî xDç ˆÜ˛yˆÏ£ÏÓ˚ §,!‹T •Î˚– ˆÓ˚î%ôÓ˚ í˛z!qò í˛zß¨ï˛ÙyˆÏlÓ˚ ~ÓÇ ˛õòñ Ë˛yçÜ˛Ü˛°y

hflÏÓ˚ G Ü˛ƒy˛õ!§í˛z° ~ !ÓˆÏË˛!òï˛– ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Ó,!k˛ x!lÎ˚ï˛ G §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚#– Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ÙôƒÓï˛≈#

xÇˆÏ¢ Ü˛°%ˆÏÙ°y ÌyˆÏÜ˛ Îy ~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ ~ÓÇ §ÇÓ•l Ü˛°yÓ˚ x@˝Ãò)ï˛ Ó˚*ˆÏ˛õ àîƒ Ü˛Ó˚y •Î˚– ˆÓ˚î%ôyÓ˚î

Ü˛°yÓ˚ í˛zÍ˛õ!_ xƒy!¡õˆÏÌ!§Î˚yˆÏÙÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ ˆhflÏÓ˚ ˆÌˆÏÜ˛ •Î˚– xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏò ˆÓ˚î%!ÓhflÏyÓ˚ˆÏîÓ˚ §%¤%˛

ÓƒÓfliyñ áyˆÏòƒÓ˚ fl∫!lË≈˛Ó˚ï˛yñ ≤ÃË,˛!ï˛ lyly !Ó£ÏˆÏÎ˚ í˛zß¨!ï˛ ˛õ!Ó˚°!«˛ï˛ •Î˚–

Ó yˆÏÎ˚y˛õ!§í˛yÓ˚ xhs˝à≈ï˛ Funaria ~Ü˛ê˛y Ù§ çyï˛#Î˚ í˛z!qò– !°DôÓ˚ í˛z!qò ò%!ê˛ xÇˆÏ¢ !ÓˆÏË˛!òï˛ÈüüüÈ¢y!Î˚ï˛ §)eyÜ˛yÓ˚

¢yáy!ß∫ï˛ ˜¢ÓyˆÏ°Ó˚ Ùï˛ ˆ≤ÃyˆÏê˛y!lÙy ~ÓÇ áyí˛¸y ˛õeÎ%_´ fliyÎ˚# ˛õeyÓÜ˛y[˛ Óy àƒyˆÏÙˆÏê˛yˆÏÊ˛yÓ˚ Îy ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !°DôÓ˚

í˛z!qˆÏò ˛õ!Ó˚îï˛ •Î˚– !°DôÓ˚ í˛z!qò Ú˛õyï˛yÛñ ÚÜ˛y[˛Û G @˝Ã!siÜ˛ˆÏ® !ÓË˛_´– Ó‡ˆÏÜ˛y£Ï# Ó˚y•zçˆÏÎ˚í˛ Óï≈˛Ùyl– çll xD

˛õ%Çôyl# G flf#ôyl# ~Ü˛•z í˛z!qˆÏòÓ˚ !Ó!Ë˛ß¨ ¢yáyÓ˚ x@˝ÃË˛yˆÏà í˛zÍ˛õß¨ •Î˚– ˆÓ˚î%ôyÓ˚ í˛z!qò !ï˛l!ê˛ xÇˆÏ¢ !ÓË˛_´ñ ˛õòñ !§ê˛y

G Ü˛ƒy˛õ!§í˛z°– Ü˛ƒy˛õ!§í˛z° x˛õÓ˚!Ü˛í˛z°yÙ !òˆÏÎ˚ ì˛yÜ˛y– ˆ˛õ!Ó˚ˆÏfiê˛yÙ òhs˝ 32!ê˛ÈüüüÈÓy•zˆÏÓ˚Ó˚ 16!ê˛ Exostome, ˆË˛ï˛ˆÏÓ˚Ó˚

16!ê˛ Endostome ~ÓÇ í˛z˛õ!Ó˚˛õß¨Ë˛yˆÏÓ xÓ!fliï˛–
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~Ü˛Ü˛  3 o Ó y Ï̂Î˚yÊ˛y•ẑ Ïê˛Ó˚ Óy›§Çfliylàï˛ ~ÓÇ xÌ≈̃ Ïl!ï˛Ü˛ =Ó˚&cñ !Ó Ï̂¢£ ≤Ãyôylƒ
fl≥˛ƒyàlyÙ (Sphagnum)

àë˛l

3.0 í˛zˆÏj¢ƒ

3.1 ≤ÃhflÏyÓly

3.2 Ó yˆÏÎ˚yÊ˛y•zê˛y çyï˛#Î˚ í˛z!qò §¡∫ˆÏ¶˛ Ü˛ˆÏÎ˚Ü˛!ê˛ =Ó˚&c˛õ)î≈ ï˛Ìƒ

3.3 Sphagnum åfl≥˛ƒyà‰lyÙä ~Ó˚ xÌ≈˜Ïl!ï˛Ü˛ G Óy›§Çfliylàï˛ =Ó˚&c (Economical and

ecological importance of Sphagnum)

3.4 §yÓ˚yÇ¢

3.5 ≤ÃŸ¿yÓ°#

3.6 í˛z_Ó˚Ùy°y

3.0  í˛zˆÏj¢ƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!lÈüüüÈ

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÌˆÏÜ˛ ˛õyGÎ˚y !Ó!Ë˛ß¨ Ó˚y§yÎ˚!lÜ˛ ˛õòyÌ≈ §¡∫ˆÏ¶˛ çylˆÏï˛ ˛õyÓ˚ˆÏÓl–

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ¢yÓ˚#Ó˚!Óòƒy §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚ˆÏÓl–

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !ÙˆÏÌyç#Ó#ï˛y G Ù,ï˛ç#Ó#ï˛y ã˛!Ó˚e Ü˛# Ü˛#ñ ï˛y í˛z˛õ°!∏˛ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ Óy›!Óòƒyàï˛ ˜Ó!¢‹Tƒ §¡∫ˆÏ¶˛ Óî≈ly Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&cñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ fl≥˛ƒyàlyÙÈüÈ~Ó˚ =Ó˚&c Óî≈ly Ü˛Ó˚ˆÏï˛ §«˛Ù •ˆÏÓl–

3.1  ≤ÃhflÏyÓly

Ó y Ï̂Î̊yÊ˛y•zê˛yÈüüüÈí z̨!qò!ÓK˛y Ï̂lÓ̊ ~Ü˛!ê˛ ¢yáyñ !ÓÓï≈̨ Ï̂lÓ̊ !Óã˛y Ï̂Ó̊ ï%̨ °lyÙ)°Ü˛Ë˛y Ï̂Ó lÓƒ– Ó y Ï̂Î̊yÊ˛y•zê˛y §¡õ Ï̂Ü≈̨  !ÓK˛yl

§¡øï˛Ë˛y Ï̂Ó K˛yl xy•Ó̊î !ÓK˛yl# ˆçÉ ˆçÉ !í˛ Ï̂°y!lÎ̊y Ï̂§Ó̊ (J. J. Dillenius) xyÙ° (1648-1747) ˆÌ Ï̂Ü˛ ã˛ Ï̂° xy§ Ï̂SÈ–
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~Ó˚ ˛õÓ˚ ˆÌˆÏÜ˛ |l!ÓÇ¢ñ !ÓÇ¢ ¢ï˛y∑#ñ Óï≈˛Ùyl ˛õÎ≈hs˝ !Ó!Ë˛ß¨ !ÓK˛yl# ÷ô%Ùye Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !Ó!Ë˛ß¨ §ò§ƒˆÏòÓ˚
ˆ◊î# !Ólƒy§àï˛Ë˛yˆÏÓ !ÓÓÓ˚î•z ˆòl !lñ §%!l!ò≈‹TË˛yˆÏÓ lyÙÜ˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ í˛z!qò !ÓK˛yˆÏlÓ˚ xlƒylƒ ¢yáyÓ˚ K˛ylˆÏÜ˛
Ü˛yˆÏç °y!àˆÏÎ˚ Ó yˆÏÎ˚yÊ˛y•zê˛y §¡õˆÏÜ≈˛ !lï˛ƒ lï%˛l !ÓK˛yl§¡øï˛ ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚ §!ë˛Ü˛ ˛õˆÏÌ ~!àˆÏÎ˚ ã˛ˆÏ°ˆÏSÈl– í˛z!qò
!ÓK˛yˆÏlÓ˚ xlƒylƒ ¢yáy !Ü˛Ë˛yˆÏÓ Ó yˆÏÎ˚yÊ˛y•zê˛y çyï˛#Î˚ í˛z!qˆÏòÓ˚ xôƒÎ˚lˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ˆÏSÈ ï˛y xyˆÏ°yã˛ly Ü˛Ó˚y •°–

Ó˚§yÎ˚l (Chemistry) Î!òG Ó yˆÏÎ˚yÊ˛y•zê˛ §¡õˆÏÜ≈˛ K˛yl xy•Ó˚î Ó‡˛õ)Ó≈ ˆÌˆÏÜ˛ ÷Ó˚& •ˆÏÎ˚ˆÏSÈ ï˛Ó%G Ó yˆÏÎ˚yÊ˛y•zˆÏê˛
Ó˚§yÎ˚ˆÏlÓ˚ §¶˛yl ˆÜ˛Ó°Ùye 1960 §y° ˆÌˆÏÜ˛ ÷Ó˚& •ˆÏÎ˚ˆÏSÈ– Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !Ü˛S%È §ò§ƒˆÏòÓ˚ ÙˆÏôƒ ~Ùl Ü˛ï˛Ü˛=!°
Ó˚y§yÎ˚!lÜ˛ ˛õòyˆÏÌ≈Ó˚ í˛z˛õ!fli!ï˛ §ˆÏ®•yï˛#ï˛ Ë˛yˆÏÓ ≤ÃyÙ!îï˛ •ˆÏÎ˚ˆÏSÈ ÎyÓ˚y ˙ §ÙhflÏ ≤Ãçy!ï˛ˆÏòÓ˚ ç#Ó myÓ˚y áyòƒ !•§yˆÏÓ
@˝Ã•ˆÏî Óyôy !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– ~Ó˚ ≤Ã§De´ˆÏÙ ~Ó˚Ü˛Ù•z !Ü˛S%È Ó˚y§yÎ˚!lÜ˛ ˛õòyˆÏÌ≈Ó˚ í˛z˛õ!fli!ï˛ Ê %˛°y!lÎ˚y (Frullania)

~Ó˚ !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ ˆòáy ˆàˆÏSÈ ÎyÓ˚y xï˛ƒhs˝ «˛!ï˛Ü˛yÓ˚Ü˛ ã˛Ù≈ˆÏÓ˚yˆÏàÓ˚ Ü˛yÓ˚î–

ê˛yÓ˚!˛õlˆÏÎ˚í˛ (Terpenoid) : !Ó!Ë˛ß¨ ê˛yÓ˚!˛õlˆÏÎ˚ˆÏí˛Ó˚ ÙˆÏôƒ ÚÙˆÏlyÛ G ˆ§§!Ü˛í˛z ê˛yÓ˚!˛õlˆÏÎ˚ˆÏí˛Ó˚ í˛z˛õ!fli!ï˛
§yôyÓ˚îï˛ !Ó!Ë˛ß¨ ˆ•˛õy!ê˛!§Ó˚ (Hepatics) ÙˆÏôƒ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– ~•z ˆ§§‰!Ü˛í˛zê˛yÓ˚!˛õlˆÏÎ˚í˛ §yôyÓ˚îï˛ ˆ◊î#!Ólƒy§
!ÓòƒyÎ˚ §)ã˛Ü˛ G Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ ç#Ó myÓ˚y áyòƒ !•§yˆÏÓ @˝Ã•ˆÏî Óyôy !•ˆÏ§ˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– xƒy!lí˛zÓ˚y !˛õD%•z§ (Aneura

pinguis) lyÙÜ˛ Ó yˆÏÎ˚yÊ˛y•zê˛ ˆÌˆÏÜ˛ !lÎ≈y!§ï˛ Ú!˛õÇ=•zˆÏ§ylÛ (Pinguisone) ê˛yÓ˚!˛õlˆÏÎ˚í˛ ˛õï˛DˆÏòÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛
áyòƒ !•§yˆÏÓ @˝Ã•ˆÏî Óyôy §,!‹T Ü˛ˆÏÓ˚– !Ü˛S%È Ê %˛°y!lÎ˚y (Frullania) ≤Ãçy!ï˛Ó˚ ˆ§§‰!Ü˛í˛zê˛yÓ˚!˛õlˆÏÎ˚í˛ ÎÌyÈüüüÈ Ú+
˛Ê %˛°yl!°í˛Û (‘+furllanolide’)ÈüüüÈÊ %˛°yl!°í˛Û (–Frullanolide) ã˛Ù≈ˆÏÓ˚yà §,!‹T Ü˛ˆÏÓ˚–

Marchantia A ˛õyGÎ˚y ˆà Ï̂SÈ Marchantia polymorpha ˆÌ Ï̂Ü˛ Îy !Ü˛ly Ü˛ƒy™yÓ̊ñ SÈeyÜ˛ñ ç#Óyî% ≤Ã!ï˛ Ï̂Ó̊yôÜ˛˘Ó̊_´
ã˛°yã˛° ~ G ~Ó˚ Ë)̨ !ÙÜ˛y xy Ï̂SÈ (Cardiotonic activity).

Êœ˛ƒyˆÏË˛ylˆÏÎ˚í˛ (Flavonoid) : ~!ê˛ Ù§‰ G ˆ•˛õy!ê˛Ü˛§‰ ~ á%Ó ˆÓ!¢ ˛õ!Ó˚ÙyˆÏî ˛õyGÎ˚y ÎyÎ˚– Êœ˛yˆÏË˛ylÈüÈ@’y•zˆÏÜ˛y§y•zí˛
(Flavon glycosides) Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ÙˆÏôƒ §yôyÓ˚îË˛yˆÏÓ•z Óï≈˛Ùyl ÌyˆÏÜ˛– í˛y•z•y•zˆÏí»˛yÊœ˛yˆÏË˛ylˆÏÎ˚í˛
(Dihydroflavonoids) ˆ•˛õy!ê˛Ü‰˛§ Û~ ~ÓÇ Óy•zÈüÈÊœ˛yˆÏË˛yly•z° (biflavonyl) ~Ó˚ í˛z˛õ!fli!ï˛ !Ó!Ë˛ß¨ ÙˆÏ§ §ˆÏ®•yï˛#ï˛
Ë˛yˆÏÓ ≤ÃÙyî Ü˛Ó˚y ˆàˆÏSÈ– ~Ó˚Ü˛Ù ~Ü˛!ê˛ ÙˆÏ§Ó˚ lyÙ í˛y•ze´ylyÙ ˆflÒy˛õy!Ó˚Î˚yÙ (Dicranum scoparium)– §yÎ˚!ll
Ó˚OÜ˛ ˛õòyÌ≈ Î!òG Ù§‰ G ˆ•˛õy!ê˛Ü˛§‰ˆÏòÓ˚ ÙˆÏôƒ §yôyÓ˚îË˛yˆÏÓ•z Óï≈˛Ùyl ï˛Ó%G ˆÜ˛Ó°Ùye Bryum G Splacnum ~Ó˚
åÓ yÎ˚yÙ G flõœyÜ‰˛lyÙä ÙˆÏôƒ•z ~Ó˚ í˛z˛õ!fli!ï˛ ≤ÃÙyî Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– fl≥˛ƒyà‰lyˆÏÙÓ˚ (Sphagnum) ÚxƒyˆÏsiy§yÎ˚y!lÛ ~ÓÇ
ï˛y ˆÌˆÏÜ˛ fl≥˛ƒyàˆÏlyÓ˚&!ÓlÛ (Sphagnorubin) lyˆÏÙ ~Ü˛!ê˛ ˆÎÔˆÏàÓ˚ §¶˛yl ˛õyGÎ˚y ˆàˆÏSÈ–

!Ü˛S%È ˆ•˛õy!ê˛Ü˛ˆÏ§ ˆÓ˚î%Ó˚ §%Æ xÓfliy (Dormancy) Óô≈lÜ˛yÓ˚# ˆÓ¢ Ü˛ˆÏÎ˚Ü˛ ôÓ˚ˆÏlÓ˚ ˜çÓ ˆÎÔˆÏàÓ˚ §¶˛yl ˛õyGÎ˚y
ˆàˆÏSÈÈüüüÈˆÎÙl / !í˛•y•zˆÏí»˛y!fiê˛!°l (Dehydrostellene)ñ °%l%°y!Ó˚Ü˛ xƒy!§í˛ (Lunularic acid) •zï˛ƒy!ò–

Ó y Ï̂Î˚yÊ˛y•zê˛ ˆÌ Ï̂Ü˛ ≤ÃyÆ xlƒ ˛õòyÌ≈=!° ˆÎÙl xƒy Ï̂Ó˚y Ï̂Ù!ê˛Ü˛ ~fiê˛yÓ ̊(aromatic esters), alkanes åxƒy° Ï̂Ü˛l‰§äñ
xƒy°Ü˛yˆÏly!Î˚Ü˛ xƒy!§í˛ (Alkanoic acid), fiê˛yã≈˛ñ Ü˛ƒyˆÏÓ˚y!ê˛lñ Ù%_´ ¢Ü≈˛Ó˚y (free sugar), xƒy°Ü˛y°ˆÏÎ˚í˛
(Alkaloids)ÈüüüÈ~ˆÏòÓ˚ §¶˛yl ˛õyGÎ˚y ˆàˆÏSÈ–

ˆ◊î#!Ólƒy§ !ÓòƒyˆÏï˛ (Taxonomic implication) =Ó˚&c˛õ)î≈ ˆÊ˛l° G ˆÊ˛l°çyï˛ xlƒylƒ Ó˚y§yÎ˚!lÜ˛ ˛õòyÌ≈
(Phenolic substances) ˆ•˛õy!ê˛Ü˛§Û ~Ó˚ !Ó!Ë˛ß¨ §ò§ƒˆÏòÓ˚ ˆ◊î#!Ólƒy§àï˛Ë˛yˆÏÓ xÓfliyl §%ò,ì˛¸ Ü˛ˆÏÓ˚–
ÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚!°§ ÓˆÏà≈ ÚÊœ˛yˆÏË˛yl G @’y•zˆÏÜ˛y§y•zí˛§‰Û (Flavone and glycosides) ~ÓÇ çƒyDyÓ˚Ùƒy!lˆÏÎ˚!°§ ÓˆÏà≈
Êœ˛yˆÏË˛ylÈüÈ!§ÈüÈ@’y•zˆÏÜ˛y§y•zí˛§ (Flavone-C-glycosides) ~Ó˚ í˛z˛õ!fli!ï˛ xˆÏlÜ˛ ˆàyeˆÏÜ˛ ~Ü˛e#Ë)˛ï˛ Ü˛ˆÏÓ˚ ˆÎÙl
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Ó˚ƒyí%̨ Ï̂°§# G ÚÙƒy Ï̂í˛y!Ì Ï̂Ü˛§# = ˆ˛õy Ï̂Ó˚̂ Ï°§#Û (Radulaceae and Madothecaceae = Porellaceae)– xD§Çfliy!lÜ˛

˜Ó!¢‹Tƒ ˆÌˆÏÜ˛ !Ó˚ˆÏÓy!°Î˚y ˆ•!ÙˆÏfl≥˛!Ó˚Ü˛y (Reboulia hemispherica) ~ÓÇ xƒyˆÏfiê˛ˆÏÓ˚Õ‘y xˆÏfiê˛∆!°§ (Asterella

australis) ~•z ò%!ê˛ ≤Ãçy!ï˛ˆÏÜ˛ xy°yòyË˛yˆÏÓ §ly_´ Ü˛Ó˚y ò%/§yôƒ !Ü˛v Êœ˛ƒyˆÏË˛ylˆÏÎ˚í˛ ˛õòyˆÏÌ≈Ó˚ í˛z˛õ!fli!ï˛Ó˚ !Ë˛!_ˆÏï˛
§•ˆÏç•z §Ω˛Ó– ~Ùl!Ü˛ ~Ü˛•z ≤Ãçy!ï˛Ó˚ !Ó!Ë˛ß¨ §òˆÏ§ƒÓ˚ ÙˆÏôƒ•z !Ó!Ë˛ß¨ ˜çÓÓ˚y§yÎ˚!lÜ˛ ≤ÃÜ˛Ó˚î ˆòáy ÎyÎ˚ ˆÎÙl
Conocephalum conicum ~•z ≤Ãçy!ï˛Ó˚ !Ó!Ë˛ß¨ ˆË˛ÔˆÏày!°Ü˛ !ÓhflÏyÓ˚ˆÏî !Ó!Ë˛ß¨ Êœ˛ƒyˆÏË˛ylˆÏÎ˚í˛ Óï≈˛Ùyl–

≤ÃyÜ,̨ !ï˛Ü˛ x Ï̃çÓ ˛õòy Ï̂Ì≈Ó˚ åxyÜ˛!Ó˚Ü˛ Óy á!lçä §)ã˛Ü˛ Ó˚* Į̈̂ õ Ó y Ï̂Î˚yÊ˛y•zê˛ (Bryophytes as mineral indicators):

!Ó!Ë˛ß¨ Ó yˆÏÎ˚yÊ˛y•zê˛ ˆÎ fliyˆÏl çß√@˝Ã•î Ü˛ˆÏÓ˚ ˆ§ fliyˆÏl fl∫yË˛y!ÓÜ˛ âlˆÏcÓ˚ ˆÌˆÏÜ˛ ˆÓ!¢ âlˆÏcÓ˚ !Ó!Ë˛ß¨ ≤ÃyÜ,˛!ï˛Ü˛
˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ ˛õòyÌ≈ˆÏòÓ˚ ˛õ%!Oï˛ Ü˛ˆÏÓ˚– ˆÓ!Ó˚Î˚yÙñ Ü˛˛õyÓ˚ñ ˆ°í˛ñ ˆfiê˛∆y!ÙÎ˚yÙ ~ÓÇ !çB˛ ~Ó˚Ü˛Ù•z !Ü˛S%È ˛õòyÌ≈ ÎyÓ˚y !Ó!Ë˛ß¨
Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xy◊Î˚fliˆÏ° ≤ÃyÎ˚ 200 =î âlˆÏc Ó,!k˛ ˆ˛õˆÏÎ˚ ˛õ%!Oï˛ •Î˚– ~Ùl !Ü˛S%È Ù§‰ xyˆÏSÈ ÎyÓ˚y !Ü˛S%È !l!ò≈‹T
xyÜ˛!Ó˚ˆÏÜ˛Ó˚ ôlydÜ˛ §)ã˛Ü˛ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚ ˆÎÙl !Ù!°ˆÏSÈyˆÏÊ˛!Ó˚Î˚y (Mielichhoferia) Ü˛˛õyÓ˚ §Ù,k˛ xy◊Î˚fli°ˆÏÜ˛
!lˆÏò≈¢ Ü˛ˆÏÓ˚–

3.2 Ó yˆÏÎ˚yÊ˛y•zê˛y §¡∫ˆÏ¶˛ Ü˛ˆÏÎ˚Ü˛!ê˛ =Ó˚&c˛õ)î≈ ï˛Ìƒ

l ¢yÓ˚#Ó˚!Óòƒy (Physiology) :

ç°@˝Ã•î G ˛õ!Ó˚Ó•l (Water uptake and movement) /

ˆÓ!¢Ó˚Ë˛yà Ó yˆÏÎ˚yÊ˛y•zê˛ ï˛yˆÏòÓ˚ ≤ÃˆÏÎ˚yçl#Î˚ ç° ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ ç°#Î˚ Óy‹õ ~ÓÇ Óy!Ü˛Ó˚y ï˛yˆÏòÓ˚ xy◊Î˚fli° ˆÌˆÏÜ˛
@˝Ã•î Ü˛ˆÏÓ˚– ˆÓ!¢Ó˚Ë˛yà Ó yˆÏÎ˚yÊ˛y•zê˛•z ~ˆÏQy•y•z!í»˛Ü˛ çyï˛#Î˚ (Ectohydric = àƒyˆÏÙˆÏê˛yˆÏÊ˛yˆÏÓ˚Ó˚ Ó!•/hflÏÓ˚#Î˚ ç° G
á!lç ˛õòyˆÏÌ≈Ó˚ @˝Ã•îäó ˆÎÙlÈüüüÈçyDyÓ˚Ùƒy!lˆÏÎ˚!°§‰ñ fl≥˛#ˆÏÓ˚yÜ˛yÓ˚ˆÏ˛õ!°§ (Sphaerocarpales), ÙˆÏlyÜ‰˛!°ˆÏÎ˚!°§
(Monocleales) G xƒyˆÏsiyˆÏ§Ó˚ê˛# (Anthocerotae)– xlƒÓ˚y !ÙˆÏ:y•y•z!í»˛Ü˛ çyï˛#Î˚ (Mixohydric = ÎyÓ˚y ç°
G á!lç˛õòyÌ≈ ï˛yˆÏòÓ˚ hflÏÓ˚ myÓ˚y @˝Ã•î Ü˛ˆÏÓ˚ ~ÓÇ ˆòˆÏ•Ó˚ xhs˝ˆÏò≈ˆÏ¢ ˛õ!Ó˚Ó•l Ü˛ˆÏÓ˚) ˆÎÙl Ó y!Î˚!í˛ (Bryidae)ñ !Ü˛S%È
ÙyÓ˚Ü˛ƒyl!§ˆÏÎ˚!°ç (Marchantiales) ~ÓÇ xˆÏlÜ˛ ˆÙê˛çy!Ó˚ˆÏÎ˚!°§ (Metzgeriales) Ó˚y ~ˆÏu˛y•y•z!í»˛Ü˛ çyï˛#Î˚
(Endohydric) í˛zß¨ï˛ ¢yÓ˚#Ó˚fliy!lÜ˛ ˛õ!Ó˚Ó•lï˛sf Î%_´ ˆÎÙlÈüüüÈ˛õ!°!ê˛∆!Ü˛!í˛ (Polytrichidae)–

l !ÙˆÏÌyç#Ó#ï˛y G Ù,ï˛ç#Ó#ï˛y (Symbiosis and saprophytism) :

!Ü˛S%È ˆ•˛õy!ê˛Ü‰˛§ !ÓˆÏ¢£ÏË˛yˆÏÓ ˆÙê˛çy!Ó˚ˆÏÎ˚!°§ ÓˆÏà≈Ó˚ xhs˝à≈ï˛ §ò§ƒ ˆÎÙl Óœy!§Î˚y ˛õ%!§Õ‘y (Blasia pusilla) G
N2 §ÇÓ¶˛lÜ˛yÓ˚# l#°yË˛ §Ó%ç ˜¢Óy° (cyanobacterium) ˆòÓ˚ ÙˆÏôƒ !ÙˆÏÌyç#Ó#ï˛y ˛õ!Ó˚°!«˛ï˛ •Î˚– Nostoc

ålfiê˛Ü˛ä Ü˛ˆÏ°yl# xhs˝/˛õÓ˚ç#Ó# •ˆÏÎ˚ ~§ÙhflÏ í˛z!qˆÏòÓ˚ ˆòˆÏ•Ó˚ à•¥ˆÏÓ˚ Ó§Óy§ Ü˛ˆÏÓ˚– !Ó!lÙˆÏÎ˚ §ÇÓ¶˛#ˆÏï˛ N2ÛÓ˚ §y•yˆÏÎƒ
ˆ•˛õy!ê˛Ü˛§ˆÏòÓ˚ Ó,!k˛Ó˚ Ùyey ˆÓˆÏí˛¸ ÎyÎ˚– xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros) ~Ó˚ ˆ«˛ˆÏeG ~ ôÓ˚ˆÏlÓ˚ !ÙˆÏÌyç#Ó#ï˛y ˆòáy
ÎyÎ˚–

§Ù@˝Ã Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ÙˆÏôƒ ~Ü˛Ùye Ù,ï˛ç#Ó# Ó yˆÏÎ˚yÊ˛y•zê˛ •° ~Ü˛!ê˛ ˆ•˛õy!ê˛Ü˛§‰ !e´ˆÏ≤WzyÌƒy°y§ !ÙÓ˚y!Ó!°§

(Cryptothallus mirabilis)– í˛z!qò!ê˛ §¡õ)î≈ ˆÜœ˛yˆÏÓ˚y!Ê˛°•#l ~ÓÇ ˆòˆÏ• xhs˝/˛õÓ˚ç#Ó# Ó˚*ˆÏ˛õ SÈeyÜ˛ Óy§y ÓÑyˆÏô
~ÓÇ ≤ÃˆÏÎ˚yçl#Î˚ ˜çÓ ˛õòyÌ≈ §Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚– Buxbaunia aphylla •° Ù,ï˛ç#Ó# Ù§‰–

ÓyhflÏÓƒ!Óòƒy (Ecology) : §˛õ%‹õÜ˛ í˛z!qòˆÏòÓ˚ ˆÌˆÏÜ˛ Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ ÓyhflÏÓƒ!Óòƒyàï˛Ë˛yˆÏÓ !ÓÓ˚*˛õ ˛õ!Ó˚ˆÏÓ¢ §•ƒ
Ü˛Ó˚yÓ˚ «˛Ùï˛y xˆÏlÜ˛ ˆÓ!¢–
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l Óy§fliylÜ˛yÓ˚# Ó yˆÏÎ˚yÊ˛y•zê˛ (As substrate colonizers)

Ó yˆÏÎ˚yÊ˛y•zê˛ ¢_´ñ Ü˛!ë˛l àyˆÏSÈÓ˚ SÈy°ñ Ó˚Ü˛ •zï˛ƒy!òˆÏï˛ çß√@˝Ã•î Ü˛ˆÏÓ˚ §yÊ˛ˆÏ°ƒÓ˚ §yˆÏÌ ÓÇ¢!ÓhflÏyˆÏÓ˚ §«˛Ù !Ü˛v í˛zß¨ï˛
§˛õ%‹õÜ˛ í˛z!qò ˆ§áyˆÏl §¡õ)î≈ x«˛Ù– !Ü˛S%È !Ü˛S%È Ó yˆÏÎ˚yÊ˛y•zê˛ ÷ô%Ùye ¢_´ñ Ü˛!ë˛l ÊÑ˛yÜ˛y Ó˚ˆÏÜ˛Ó˚ ï˛ˆÏ° çß√°yË˛ Ü˛ˆÏÓ˚
ˆÎÙl Ù Ï̂§ Ï̂òÓ˚ Ù Ï̂ôƒ xƒy!u»̨ Î˚y (Andreaea), ˆ•í%̨ !çÎ˚y (Hedwigia), !flÒ§!ê˛!í˛Î˚yÙ (Schistidium), ˆ•˛õy!ê˛Ü˛§ Ï̂òÓ˚
ÙˆÏôƒ ÙyÓ˚§%ˆÏ˛õÕ‘y (Marsupella), Ê %˛°y!lÎ˚y (Frullania), !çÙˆÏly!Ù!ê˛∆Î˚l (Gymnomitrion) •zï˛ƒy!ò–

x˛õÓ˚˛õˆÏ«˛ ç°ç Óy§fliyˆÏlÓ˚ ˜Ó!ã˛eƒ ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ xˆÏlÜ˛ Ü˛Ù– !fliÓ˚ çˆÏ° Ë˛y§Ùyl ≤Ãçy!ï˛Ó˚*ˆÏ˛õ
!Ó˚Ü˛!§GÜ˛yÓ˚˛õ§‰ lƒyê˛yl§‰ (Ricciocarpos natans) ~ÓÇ !lÙ!Iï˛ ç°ç ≤Ãçy!ï˛ Ó˚* Į̈̂ õ !Ó˚Ü˛!§Î˚y Êœ%˛•zê˛ƒyl§‰
(Riccia fluitans) í˛zˆÏÕ‘áˆÏÎyàƒ– í˛zË˛Î˚ ≤Ãçy!ï˛•z ˆ•˛õy!ê˛Ü˛ˆÏ§Ó˚ xhs˝à≈ï˛–

!Ü˛S%È !Ü˛S%È Ó yˆÏÎ˚yÊ˛y•zê˛ ~Ùl Ù%_´ xMÈ˛ˆÏ° çß√@˝Ã•î Ü˛ˆÏÓ˚ ˆÎ §Ó xMÈ˛° o&ï˛ ôyÓÙyl ç° myÓ˚y xyFSÈy!òï˛ •ˆÏï˛
ÌyˆÏÜ˛ ˆÎÙl Scouleria åˆflÒyí˛z°y!Ó˚Î˚yä G •y•zˆÏ@˝Ãy!•˛õ‰lyÙ (Hygrohypnum) lyÙÜ˛ Ù§‰–

fl≥˛ƒyà‰lyÙ (Sphagnum) ~Ü˛!ê˛ x!ï˛˛õ!Ó˚!ã˛ï˛ Ù§‰ ˆÎ ˛õ%Ü%˛Ó˚ Óy •…ˆÏòÓ˚ ôyˆÏÓ˚ !§!°Ü˛y §Ù!ß∫ï˛ xy◊Î˚fliˆÏ° çß√@˝Ã•î
Ü˛ˆÏÓ˚–

Ü˛ˆÏê˛y!lí˛zˆÏÓ˚yl (Cautoneuron) ~ÓÇ ˆí»˛˛õƒyˆÏlyÜœ˛yí˛y§ (Drepanocladus) ç°ï˛ Ï̂°Ó˚ G˛õÓ˚ Ë˛y§Ùyl ˜çÓ
˛õòyÌ≈ §Ù,k˛ Ùyò%ˆÏÓ˚Ó˚ ÙˆÏï˛y xyFSÈyòl ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

í˛z£è ≤ÃflÀÓˆÏî ˆe´ˆÏê˛y!lí˛zˆÏÓ˚yl (Cratoneuron), •zí˛zÜœ˛ƒy!í˛Î˚yÙ (Eucladium), (Verticillatum) Ë˛y!ê˛!§ˆÏ°ê˛yÙ‰

≤ÃË,˛!ï˛ Ù§ çß√@˝Ã•î Ü˛ˆÏÓ˚ ÎyÓ˚y CaCO3 Ó˚ §yˆÏÌ Î%_´ •ˆÏÎ˚ Ü˛!ë˛l xyFSÈyòˆÏlÓ˚ §,!‹T Ü˛ˆÏÓ˚ó ô#ˆÏÓ˚ ô#ˆÏÓ˚ Îy ˆÌˆÏÜ˛ Ó˚Ü˛
˜ï˛!Ó˚ •Î˚–

xDyÓ˚#Ë)̨ ï˛ ç°yË)̨ !ÙÓ˚ í z̨!qI ˛õòyÌ≈ §Ù!ß∫ï˛ fliy Ï̂l (peat-surfaces) í˛y•ze´ƒy Ï̂lÕ‘y ˆe´!Ë˛!Ü˛í ẑ̨ Ï°ê˛y (Dicranella

creviculata) ~ÓÇ Ü˛y!ç≈Î˚y (Kurzia) lyÙÜ˛ Ó yˆÏÎ˚yÊ˛y•zê˛y çß√@˝Ã•î Ü˛ˆÏÓ˚–

l Ó yˆÏÎ˚yÊ˛y•zê˛ G Ó#çí˛zÍ˛õyòÜ˛ í˛z!qòˆÏòÓ˚ xl%£ÏD (Brophyte and seed plant

association)

çD° xMÈ˛ˆÏ° (Forested site) : çD° xMÈ˛ˆÏ° Ó yˆÏÎ˚yÊ˛y•zê˛ çß√@˝Ã•î Ü˛ˆÏÓ˚ Ùy!ê˛Ó˚ í˛z˛õˆÏÓ˚ ˜çÓÓy› §Ù!ß∫ï˛
xyFSÈyòˆÏlÓ˚ §,!‹T Ü˛ˆÏÓ˚ Îy ã˛yÓ˚yàySÈ §,!‹TˆÏï˛ !ÓˆÏ¢£Ï Ë)˛!ÙÜ˛y @˝Ã•î Ü˛ˆÏÓ˚– e´yhs˝#Î˚ xMÈ˛ˆÏ° (Tropical region) àyˆÏSÈÓ˚
=Ñ!í˛¸ˆÏï˛ñ ¢yáyÎ˚ G ˛õyï˛yÎ˚ çß√@˝Ã•î Ü˛Ó˚ˆÏï˛ ˆòáy ÎyÎ˚– í˛zFã˛fliyˆÏl ˆÎáyˆÏl çD° Ó°ˆÏï˛ ˆV˛y˛õV˛yí˛¸ñ ˆ§áyˆÏl Ùy!ê˛Ó˚
G˛õˆÏÓ˚ ˛õ%Ó˚& xyFSÈyòl ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ àyˆÏSÈÓ˚ =Ñ!í˛¸ˆÏï˛ xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~Ùl!Ü˛ V%˛°hs˝ xÓfliyÎ˚G å¢yáy •ˆÏï˛ä !Ó!Ë˛ß¨
Ó yˆÏÎ˚yÊ˛y•zê˛ çß√@˝Ã•î Ü˛ˆÏÓ˚–

ÓlyMÈ˛° SÈyí˛¸y xMÈ˛ˆÏ° (Non-forested sites) : ÓlyMÈ˛° lÎ˚ ~Ó˚Ü˛Ù xMÈ˛° §Ó≈yˆÏ˛õ«˛y ˆÓ!¢ ˛õ!Ó˚ÙyˆÏî
Ó yˆÏÎ˚yÊ˛y•zê˛ çß√yÎ˚ x!ï˛ í˛zFã˛fliyˆÏl (Alpine) G ˆÙÓ˚& xMÈ˛ˆÏ°Ó˚ xyÓ•yGÎ˚yˆÏï˛– ~ §Ü˛° fliyˆÏl ï,˛îyFSÈòlÜ˛yÓ˚# (Turf)

Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ xy!ôÜ˛ƒ ˆòáy ÎyÎ˚– Óy!°Î˚yí˛¸# xMÈ˛ˆÏ° åˆÎÙl xyÇ!¢Ü˛ ÷Ü˛ˆÏly xyÓ•yGÎ˚y Î%_´ xMÈ˛° Óy §yÙ%!oÜ˛
xMÈ˛°ä !Ó!Ë˛ß¨ Ó yˆÏÎ˚yÊ˛y•zê˛ ï˛yˆÏòÓ˚ Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ ˛˛õ)î≈ !ÓhflÏyÓ˚ˆÏîÓ˚ §y•yˆÏÎƒ fliyÎ˚#Ë˛yˆÏÓ Ó§Óy§ Ü˛ˆÏÓ˚ó ~ÓÇ ô#ˆÏÓ˚ ô#ˆÏÓ˚
˛õ%Ó˚& xyFSÈyòˆÏlÓ˚ §,!‹T Ü˛ˆÏÓ˚ (Turf)–

Ùl%£Ïƒ Óy§fliyl xMÈ˛ˆÏ° Ó yˆÏÎ˚yÊ˛y•zê˛y (Bryophyte in Man made habitat) : Óy!í˛¸Ó˚ SÈyˆÏòÓ˚ G˛õˆÏÓ˚ !ÓˆÏ¢£Ï
Ü˛ˆÏÓ˚ ˆÎáyˆÏl ˆÓ!¢«˛î ç°#Î˚Óy‹õ ˛õ)î≈ xyÓ•yGÎ˚y ÌyˆÏÜ˛ ˆ§ §Ó fliyˆÏl Ó yˆÏÎ˚yÊ˛y•zê˛ fliyÎ˚#Ë˛yˆÏÓ Ó§Óy§ Ü˛ˆÏÓ˚– ~§Ó
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xMÈ˛ˆÏ° Ù§‰ÈüÈ•z ≤Ãôyl– ˆÎ §Ü˛° fliyl ç°#Î˚ Óy‹õ ôyÓ˚î Ü˛ˆÏÓ˚ !§_´ xÓfliyÎ˚ ÌyˆÏÜ˛ ˆ§ §Ü˛° fliyl•z Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚
xy◊Î˚fli° •ˆÏÎ˚ GˆÏë˛– l%!í˛¸ñ ˛õyÌÓ˚ §Ù!ß∫ï˛ fliylG Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ §%xy◊Î˚fli° •ˆÏÎ˚ GˆÏë˛ó !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ÙˆÏ§ˆÏòÓ˚–
˛õÓ˚àySÈyñ Ó˚ˆÏÜ˛ Óy Ù%_´ Ùy!ê˛ˆÏï˛ çß√yÎ˚ ~Ó˚Ü˛Ù ÙˆÏ§ˆÏòÓ˚ ÙˆÏôƒ ê˛Ó˚!ê˛í˛z°y Ó˚&°y!Ó˚§ (Tortula rularis), ˛õ!°!ê˛∆Ü˛yÙ
ç%!lˆÏ˛õ!Ó˚lyÙ (Polytrichum juniperinum), !@˝Ã!ÙÎ˚y (Grimmia), •zí˛zˆÏ°yê˛y (Ulota)üÈ•z ≤Ãôyl–

!Ó!Ë˛ß¨ ˛xyÜ˛yˆÏÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ ò,¢ƒÙyl– ˆÎÙl «%˛o ï,˛îyFSÈyòlÜ˛yÓ˚#ñ Óy!°¢ Óy Ü%˛¢lyÜ˛yÓ˚ñ Ùyò%ˆÏÓ˚Ó˚ ÙˆÏï˛y !Óhfl,Ïï˛
xyFSÈyòlÜ˛yÓ˚#ñ çyˆÏ°Ó˚ ÙˆÏï˛yñ Óy Ù§ Ó° •zï˛ƒy!ò–

˛õ!Ó̊ Ï̂Ó¢ §ï˛Ü≈̨Ü˛yÓ̊# G §)ã˛Ü˛ !•§y Ï̂Ó Ó y Ï̂Î̊yÊ˛y•zê˛y (Bryophyte as pollution indicators and monitoring) :

˛õ!Ó̊ Ï̂Ó¢ò)£Ïî §ï˛Ü≈̨ Ü˛yÓ̊# G §)ã˛Ü˛ !•§y Ï̂Ó Ó y Ï̂Î̊yÊ˛y•zê˛ =Ó̊&c˛õ)î≈ Ë)̨ !ÙÜ˛y ˛õy°l Ü˛ Ï̂Ó̊– ˆÜ˛yl xl%£ÏD SÈyí˛̧y•z Óy °y•ẑ ÏÜ˛ Ï̂lÓ̊
§y Ï̂Ì xl%£Ï̂ ÏD Ó y Ï̂Î̊yÊ˛y•zê˛ ˛õ!Ó̊Ù[˛ Ï̂°Ó̊ ÷k˛ï˛yÓ̊ §)ã˛Ü˛ !•§y Ï̂Ó Ü˛yç Ü˛ Ï̂Ó̊– (IAP = Index of Atmospheric purity)–
~ Ï̂«˛ Ï̂e ~ Ï̂òÓ̊ §Çáƒyñ âlc!Ólƒy§ñ ≤Ã!ï˛ Ï̂Ó̊yô# «˛Ùï˛y § Ï̂Ó≈y˛õ!Ó̊ •*‹T̨ õ)‹Tï˛y •zï˛ƒy!òÓ̊ í z̨̨ õ!fli!ï˛Ó̊ Ùyey ˆ§•z xMĘ̀ Ï̂°Ó̊
ò)£Ï̂ ÏîÓ̊ Ùyey Ï̂Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó̊– í z̨̨ õ Ï̂Ó̊y_´ ˜Ó!¢ Ï̂‹TƒÓ̊ §y Ï̂Ì ò)£Ï̂ ÏîÓ̊ ÙyeyÓ̊ §¡õÜ≈̨  ÓyhflÏyl%̨ õy!ï˛Ü˛–

ò)£ÏîÜ˛yÓ˚ˆÏÜ˛Ó˚ G˛õÓ˚ xl%Ë˛Ól¢#°ï˛yÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛ ò%Ë˛yˆÏÓ Ë˛yà Ü˛Ó˚y ÎyÎ˚ñ ÎÌyÈüüüÈ
åÜ˛ä Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ §ò§ƒ ÎyÓ˚y ò)£ÏîÜ˛yÓ˚ˆÏÜ˛Ó˚ ≤Ã!ï˛ á%Ó•z xl%Ë˛Ól¢#° ~ÓÇ ò)£ÏˆÏîÓ˚ Ê˛ˆÏ° ï˛yˆÏòÓ˚ ˆòˆÏ• lylyÓ˚Ü˛Ù

ò,¢ƒÙyl °«˛î ≤ÃÜ˛y¢ ˛õyÎ˚– ~ôÓ˚ˆÏlÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ á%Ó•z Ë˛yˆÏ°y §)ã˛Ü˛ Ó˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚–
åáä Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏòÓ˚ §ò§ƒ ÎyÓ˚y ò)£ÏîÜ˛yÓ˚Ü˛ˆÏòÓ˚ ˆ¢y£Ïî G ˆ˛õy£Ïî Ü˛ˆÏÓ˚ ï%˛°lyÙ)°Ü˛ÓyˆÏÓ ~Ü˛•z fliyˆÏl Ó§Óy§Ü˛yÓ˚#

xlƒylƒ í˛z!qˆÏòÓ˚ ˆÌˆÏÜ˛–
≤ÃÌÙ Ë˛yˆÏàÓ˚ §ò§ƒÓ˚y ˛ò)£ÏˆÏîÓ˚ Ê˛ˆÏ° §,‹T ï˛yˆÏòÓ˚ ˆòˆÏ• xyâyˆÏï˛Ó˚ °«˛î ≤ÃÜ˛yˆÏ¢Ó˚ Ùyey myÓ˚y ≤Ãï˛ƒ«˛Ë˛yˆÏÓ ≤ÃÙyî

Ü˛ˆÏÓ˚ ˆ§•z fliyˆÏlÓ˚ í˛z˛õ!fliï˛ ò)£ÏîÜ˛yÓ˚ˆÏÜ˛Ó˚ ˛õ!Ó˚ÙyˆÏîÓ˚ Ùyey Ü˛ï˛áy!l–
!mï˛#Î˚ ˆ«˛ˆÏeG !Ó!Ë˛ß¨ ò)£ÏîÜ˛yÓ˚# ôyï%˛ ˆÎÙl ˆ°í˛ñ Ü˛ƒyí˛y!ÙÎ˚yÙñ !çÇÜ˛ñ ÙyÜ≈˛yÓ˚#ñ xyˆÏ§≈!lÜ˛ñ ˆe´y!ÙÎ˚yÙ •zï˛ƒy!òÓ˚

≤Ã!ï˛ §Ó≈y!ôÜ˛ §•ƒ«˛Ùï˛y ò)£ÏîˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–
!Ü˛S%È !Ü˛S%È Ù§ Óï≈Ùyl ÎyÓ˚y !Ó!Ë˛ß¨ ôyï%˛ ˆÎÙl ˆ°y•yñ !çB˛ñ ˆ°í˛ñ !lˆÏÜ˛° •zï˛ƒy!òˆÏÜ˛ ï˛yˆÏòÓ˚ ˆòˆÏ• ˛õ%!OË)˛ï˛ Ü˛ˆÏÓ˚–

x!ï˛!Ó˚_´ !lˆÏÜ˛° §Ù,k˛ fliyˆÏl !Ü˛S%È Ù§ ˆÎÙl ÓˆÏÎ˚!§Î˚y (Weisia), !@˝Ã!ÙÎ˚y (Grimmia), Ó˚ƒyˆÏÜ˛!Ù!ê˛∆Î˚yÙ

(Rhacomitrium) §yÊ˛ˆÏ°ƒÓ˚ §yˆÏÌ Ó§Óy§ Ü˛ˆÏÓ˚– !Ü˛S%È !Ü˛S%È Ù§ Ü˛˛õyÓ˚ §Ù,k˛ xy◊Î˚fliˆÏ° çß√@˝Ã•î Ü˛ˆÏÓ˚ ~ÓÇ ~
§ÙhflÏ Ù§ ˆÎáyˆÏl•z çß√yÎ˚ ˆ§áyˆÏl Ü˛˛õyÓ˚ §Ù,k˛ï˛yˆÏÜ˛ §)!ã˛ï˛ Ü˛ˆÏÓ˚– ~Ó˚Ü˛Ù !Ü˛S%È Ù§ •° / !Ù!°ˆÏSÈyˆÏÊ˛!Ó˚Î˚y •z°Çàyê˛y
(Mielichhoferia elongata), ÙyÓ˚!§Î˚y !°!àí˛z°yê˛y (Merceya ligulata), !í»˛˛õ¢l fiê˛∆ƒyê˛y§ (Dryption

stratus), !çÙ‰ˆÏlyˆÏÜ˛!°Î˚y xƒyÜ%˛•z!ê˛ˆÏ°yÓy (Gymnocolea acutiloba), ˆ§Ê˛yˆÏ°y!çˆÏÎ˚Õ‘y Ê˛y•z°yÜ˛ƒysiy
(Cephaloziella phyllacantha) •zï˛ƒy!ò–

!˛õê˛Ù§‰ fl≥˛ƒyàlyˆÏÙÓ˚ (Sphgunum) ~Ó˚ xy!ôÜ˛ƒ ˆ§•z xMÈ˛ˆÏ°Ó˚ Óyï˛y§ ò)£ÏˆÏîÓ˚ Ùyey Ü˛Ù !lˆÏò≈¢ Ü˛ˆÏÓ˚– ~Ó˚Ü˛Ù•z
xyÓ˚ ~Ü˛!ê˛ í˛zFã˛ xl%Ë˛Ó §¡õß¨ ÓyÎ˚%ò)£Ïî §)ã˛Ü˛ Ù§ •° xy!ê≈˛Ü˛Ù xyl‰í%˛ˆÏ°ê˛yÙ (Artichum undulatum)–

l Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c (Economic Importance of Bryophyte) :

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ≤Ãï˛ƒ«˛ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c Ü˛Ù •ˆÏ°G ˛õˆÏÓ˚y«˛ =Ó˚&c ˆÜ˛yl xÇˆÏ¢•z Ü˛Ù lÎ˚– fl≥˛ƒyàlyˆÏÙÓ˚
(Sphagnum) ≤Ãï˛ƒ«˛ =Ó˚&c §• Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ =Ó˚&c !l¡¨Ó˚*˛õ /

1. !Ü˛S%È Ù§ˆÏòÓ˚ ï,˛îˆÏË˛yç# çvçyˆÏlyÎ˚yÓ˚ñ ˛õy!á G xlƒylƒ ç#Óçv áyòƒ !•§yˆÏÓ @˝Ã•î Ü˛ˆÏÓ˚–
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2. Ùy!ê˛Ó˚ G˛õÓ˚ xyFSÈyòl §,!‹TÓ˚ ÙyôƒˆÏÙ Ë)˛!Ù«˛Î˚ ˆÓ˚yô Ü˛ˆÏÓ˚–

3. !Ü˛S%È !Ü˛S%È Ù§ ≤Ãçy!ï˛ ò)!£Ïï˛ Óyï˛y§ ˆÌˆÏÜ˛ !ÓˆÏ¢£Ï !ÓˆÏ¢£Ï ôyï%˛ ˆ¢y£ÏÙ G ˛õ%!Oï˛ Ü˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ ò)!£Ïï˛
Óyï˛y§ˆÏÜ˛ ÷k˛ Ü˛ˆÏÓ˚–

4. fl≥˛ƒyà‰lyˆÏÙÓ˚ !Ü˛S%È ≤Ãçy!ï˛ §y!ç≈Ü˛ƒy° !Ü˛S%È Ü˛yˆÏç °yˆÏà ˆ¢y£Ïî G ôyÓ˚ˆÏîÓ˚ çlƒ ÓƒÓ•*ï˛ •Î˚ åflõˆÏOÓ˚
ÙˆÏï˛yä– fl≥˛ƒyà‰lyÙ Ùƒy!çÕ‘y!lÎ˚yÙ (Sphagnum magellanium) ï˛yÓ˚ ÷‹Ò GçˆÏlÓ˚ 24.5 =î ç°
ôyÓ˚ˆÏî §«˛Ù–

5. ã˛yÓ˚yàySÈ ˜ï˛!Ó˚ ˛õk˛!ï˛ˆÏï˛ñ @˝Ã#l •yí˛zˆÏ§ñ ÷‹Ò Ùy!ê˛ˆÏï˛ ç° ôyÓ˚ˆÏîÓ˚ çlƒñ Óy‡ §ÇÓ˚«˛î (Packing)ñ ç°#Î˚
ÓyˆÏ‹õÓ˚ çlƒ Ê%˛° §ÇÓ˚«˛ˆÏî å!Ü˛S%È §ÙˆÏÎ˚Ó˚ çlƒä fl≥˛ƒyà‰lyˆÏÙÓ˚ xï˛ƒ!ôÜ˛ ÓƒÓ•yÓ˚ •Î˚–

6. fl≥˛ƒyàlyÙ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ Ùy!ê˛Ó˚ pH, 7 ~Ó˚ l#ˆÏã˛ Ó˚yáy §Ω˛Ó–

7. fl≥˛ƒyà‰lyˆÏÙÓ˚ ç° ôyÓ˚î «˛Ùï˛yÓ˚ §yˆÏÌ ç#Óyî% ≤Ã!ï˛ˆÏÓ˚yô# «˛Ùï˛y ÌyÜ˛yÓ˚ çlƒ ï%˛ˆÏ°yÓ˚ ˛õ!Ó˚˛õ)Ó˚Ü˛ Ó˚*ˆÏ˛õ
ÓƒÓ•yÓ˚ •Î˚– ≤ÃÌÙ !ÓŸªÎ%ˆÏk˛ !Ó!Ë˛ß¨ •y§˛õyï˛yˆÏ° ~ˆÏòÓ˚ ÓƒÓ•yÓ˚ ˆòáy ˆàˆÏSÈ–

8. !˛õê‰˛ (Peat) çµy°yl# !•§yˆÏÓ ÓƒÓ•*ï˛ •Î˚–

3.3 Sphagnum åfl≥˛ƒyà‰lyÙä ~Ó˚ xÌ≈˜Ïl!ï˛Ü˛ G Óy›§Çfliylàï˛ =Ó˚&c (Economical

and ecological importance of Sphagnum)

fl≥˛ƒyà‰lyÙ ~Ü˛!ê˛ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c˛õ)î≈ Ó yˆÏÎ˚yÊ˛y•zê˛– fl≥˛ƒyàlyÙ ˆÜ˛yˆÏ£ÏÓ˚ ç° ˆ¢y£Ïî G ç°ôyÓ˚î «˛Ùï˛y ÌyÜ˛yÓ˚
çlƒ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ° í˛z!qˆÏòÓ˚ Ó#ˆÏçÓ˚ xB%˛ˆÏÓ˚yÂàÙ‰ Ü˛Ó˚ˆÏï˛ fl≥˛ƒyàlyÙ Ó#çï˛°yÓ˚ (seed bed) xyFSÈyòl Ó˚*ˆÏ˛õ ÓƒÓ•*ï˛
•Î˚– Ó,«˛y!ò ã˛yˆÏ£ÏÓ˚ !l!Ù_ ~Ü˛y!ôÜ˛ í˛z!qˆÏòÓ˚ Ù)ˆÏ°Ó˚ xB%˛ˆÏÓ˚yÂàˆÏÙÓ˚ çlƒ fl≥˛ƒyàlyÙ ~Ó˚ ÓƒÓ•yÓ˚ Ó‡° ≤Ãã˛!°ï˛–
fl≥˛ƒyàlyÙ !˛õê‰˛ (Peat) ÷!Ü˛ˆÏÎ˚ çµy°yl#ˆÏï˛ ˛õ!Ó˚îï˛ Ü˛Ó˚y •Î˚– ÷‹Ò fl≥˛ƒyàlyÙ ˛!˛õê‰˛ ˆÙyí˛¸Ü˛ ÓÑyôy•z (packing) ~Ó˚
çlƒ ÓƒÓ•*ï˛ •Î˚– fl≥˛ƒyàlyÙ x¡‘ÈüÈÙ,!_Ü˛yÎ˚ çß√yÎ˚ ÓˆÏ° «˛yÓ˚ Ù,!_Ü˛yˆÏÜ˛ ≤Ã¢!Ùï˛ (neutral) Ü˛Ó˚yÓ˚ çlƒ Ü,˛!£ÏˆÏ«˛ˆÏeG
fl≥˛ƒyàlyÙ ~Ó˚ ÓƒÓ•yÓ˚ í ẑ̨ ÏÕ‘á Ï̂Îyàƒ– !mï˛#Î˚ !ÓŸªÎ%̂ Ïk˛Ó˚ §ÙÎ˚ fl≥˛ƒyàlyÙ ~Ó˚ §Ó≈y Į̈̂ õ«˛y Ó‡° ÓƒÓ•yÓ˚ •Î˚ !ã˛!Ü˛Í§y¢y Ï̂flfñ
ï%˛ˆÏ°yÓ˚ ˛õ!Ó˚ÓˆÏï≈˛– fl≥˛ƒyàlyˆÏÙÓ˚ ˆò• ˆÌˆÏÜ˛ ~Ü˛y!ôÜ˛ ç#Óyî%Ü˛yÓ˚Ü˛ (antiseptic) ˛õòyÌ≈ ˛õyGÎ˚y ÎyÎ˚– ~•z ç#Óyî%Óy•Ü˛
~ÓÇ ç°ˆÏ¢y£Ïî «˛Ùï˛y ÌyÜ˛yÓ˚ çlƒ ¢°ƒ !ã˛!Ü˛Í¢yÎ˚ ˆ¢y£Ïî«˛Ù ï%˛°yÓ˚ !ÓÜ˛“Ó˚*ˆÏ˛õ ÓƒÓ•*ï˛ •Î˚– Sphagnum ˆÌ Ï̂Ü˛
‘Sphagnol’ ˛õyGÎ˚y ÎyÎ˚ñ Îy ã˛Ù≈̂ ÏÓ˚y Ï̂à ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

3.4  §yÓ˚yÇ¢

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ÙˆÏôƒ lylyÓ˚Ü˛Ù Ó˚y§yÎ˚•zlÜ˛ ˛õòyÌ≈ Óï≈˛Ùyl– ~•z §Ü˛° Ó˚y§yÎ˚!lÜ˛ ˛õòyÌ≈ §Ù)ˆÏ•Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛Ó˚ ~
çyï˛#Î˚í˛z!qˆÏòÓ˚ ˆ◊!î!ÓlƒyˆÏ§Ó˚ §Ù§ƒyÓ˚ §ÙyôyˆÏl í˛zˆÏÕ‘áˆÏÎyàƒ Ë)˛!ÙÜ˛y Ó˚ˆÏÎ˚ˆÏSÈ– ˛õ!Ó˚ˆÏÓ¢ ò)£Ïî ˆÓ˚yˆÏôG ~ çyï˛#Î˚
í˛z!qˆÏòÓ˚ Ë)˛!ÙÜ˛y xÓˆÏ•°y Ü˛Ó˚y ÎyÎ˚ ly– ~SÈyí˛¸y Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ Óy›§Çfliylàï˛ =Ó˚&c í˛zˆÏÕ‘áˆÏÎyàƒ–

Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ í˛zÍ˛õ!_ ~Ü˛ê˛y !Óï˛!Ü≈˛ï˛ !Ó£ÏÎ˚ ~ÓÇ ~ §¡∫ˆÏ¶˛ lyly!Óô Ùï˛yÙï˛ ≤Ãã˛!°ï˛ xyˆÏSÈ– §Ó%ç ˜¢Óy°ˆÏòÓ˚
§Ω˛yÓƒ ˛õ)Ó≈§%!Ó˚ !•§yˆÏÓ xˆÏlˆÏÜ˛ ôyÓ˚îy Ü˛ˆÏÓ˚l– xyÓyÓ˚ xˆÏlˆÏÜ˛ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛y çyï˛#Î˚ í˛z!qòˆÏÜ˛ ~Ó˚ ˛õ)Ó≈§)!Ó˚ !•§yˆÏÓ
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!ã˛!•´ï˛ Ü˛ˆÏÓ˚ˆÏSÈl–

Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ Ü˛ƒy˛õ!§í˛zˆÏ°Ó˚ ≤Ãôyl ˆÎ ò%!ê˛ º*îhflÏÓ˚ !ÓòƒÙyl ~ˆÏu˛yˆÏÌ!§Î˚yÙ (Endothecium) G
xƒy!¡õˆÏÌ!§Î˚yÙ (Amphithecium) ï˛y àî ˆË˛ˆÏò !Ü˛ !Ü˛ ≤ÃÜ˛yˆÏÓ˚Ó˚ Ü˛°y í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ï˛y ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚– Ü˛áˆÏly
Óy xƒy!¡õˆÏÌ!§Î˚yÙ Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ §,!‹T Ü˛ˆÏÓ˚ Óy xy!Ü≈˛ˆÏflõy!Ó˚Î˚yÙ ~ÓÇ Ü˛ƒy˛õ!§í˛z° ≤Ãyã˛#Ó˚ àë˛l Ü˛ˆÏÓ˚– x˛õÓ˚!òˆÏÜ˛
~ˆÏu˛yˆÏÌ!§Î˚yÙ ˆÌˆÏÜ˛ xy!Ü≈˛ˆÏflõy!Ó˚Î˚yÙ xÌÓy ÷ô% Ü˛°%Ù°y xÌÓy xy!Ü≈˛ˆÏflõy!Ó˚Î˚yÙ ~ÓÇ Ü˛°%ˆÏÙ°y §,!‹T •Î˚–

3.5  ≤ÃŸ¿yÓ°#

1. Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ü˛# Ü˛# Ó˚y§yÎ˚!lÜ˛ ˛õòyÌ≈ ˛õyGÎ˚y ˆàˆÏSÈ ï˛y xyˆÏ°yã˛ly Ü˛Ó˚&l–

2. ÓyhflÏÓƒ!ÓòƒyÓ˚ ˆ«˛ˆÏe Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ Ë)˛!ÙÜ˛y Ü˛# ï˛y xyˆÏ°yã˛ly Ü˛Ó˚&l–

3. ˛õ!Ó˚ˆÏÓ¢ ò)£Ïî §ï˛Ü≈˛Ü˛yÓ˚# G §)ã˛Ü˛ !•§yˆÏÓ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ Ë)˛!ÙÜ˛y Ü˛# ï˛y !°á%l–

4. Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c xyˆÏ°yã˛ly Ü˛Ó˚&l–

3.6  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 3.2 ˆòá%l–

2. xl%ˆÏFSÈò 3.2 ~Ó˚ ÓyhflÏÓƒ!Óòƒy ˆòá%l–

3. xl%ˆÏFSÈò 3.2 ˆòá%l–

4. xl%ˆÏFSÈò 3.2 ~Ó˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c ˆòá%l–



110 NSOU l  CC-BT-04

~Ü˛Ü˛ 4 o ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ Óy Ê˛yî≈ çyï˛#Î˚ í˛z!qˆÏòÓ˚ §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ
G ˆ◊!î!Ólƒy§

àë˛l
4.0 í˛zˆÏj¢ƒ
4.1 ≤ÃhflÏyÓly
4.2 §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ
4.3 í˛zÍ˛õ!_
4.4 xlƒylƒ x˛õ%‹õÜ˛ G §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §ˆÏD §yò,¢ƒ

xl%¢#°l#ÈüüüÈ1

4.5 ˆÓ˚î%ôÓ˚ çl%
4.5.1 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Ó!•à≈ë˛l
4.5.2 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xhs˝à≈ë˛l
4.5.3 çll

xl%¢#°l#ÈüüüÈ2

4.6 !°DôÓ˚ çl%
4.6.1 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
4.6.2 çll
4.6.3 !lˆÏ£ÏÜ˛ñ !lˆÏ£ÏÜ˛ ˛õÓ˚Óï≈˛# ˛õ!Ó˚Óï˛≈l åº*î!ÓÜ˛y¢ä G ˆÓ˚î%ôÓ˚ í˛z!qò
4.6.4 ç#Ólã˛e´ xfl∫yË˛y!ÓÜ˛ï˛y

xl%¢#°l#ÈüüüÈ3

4.7 ˆê˛!Ó˚ˆÏí˛̨yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!Ólƒy§
4.7.1 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!ÓlƒyˆÏ§Ó˚ §Ç!«˛Æ •z!ï˛•y§ G ˛õ!Ó˚ã˛Î˚
4.7.2 ˆflõyî≈ (1975) ~Ó˚ ≤ÃhflÏy!Óï˛ ˆ◊!î!Ólƒy§
4.7.3 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ◊!îàï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ

4.8 §yÓ˚yÇ¢
4.9 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#
4.10 í˛z_Ó˚Ùy°y
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4.0  í˛zˆÏj¢ƒ

~•z ~Ü˛Ü˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!l !¢áˆÏÓlÈüüüÈ
l ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ í˛z!qòˆÏày¤˛#Ó˚ àë˛làï˛ ˜Ó!ã˛eñ ˜Ó!¢‹Tƒ G ç#Ólã˛ˆÏe´Ó˚ fl∫yï˛sfƒ–
l ~•z í˛z!qòˆÏày¤˛#Ó˚ ˆ◊!î!Ólƒy§ G ˆ◊!îàï˛ ˜Ó!¢‹Tƒ–
l ˆ◊!îàï˛ ã˛!Ó˚ˆÏeÓ˚ !Ë˛!_ˆÏï˛ !Ó!Ë˛ß¨ ˆ◊!îÓ˚ í˛z!qˆÏòÓ˚ ÙˆÏôƒ §¡∫¶˛ !lÓ˚*˛õî Ü˛Ó˚y ~ÓÇ !ÓÓï≈˛l ~Ó˚ ˛õˆÏÌ ~ˆÏòÓ˚

ˆÜ˛yl‰!ê˛ xl%ß¨ï˛ Óy ˆÜ˛yl‰!ê˛ í˛zß¨ï˛ ï˛y !Óã˛yÓ˚ Ü˛Ó˚y–

4.1  ≤ÃhflÏyÓly

í˛z!qò çàˆÏï˛ ~Ü˛ˆÏÜ˛y£Ï# «%˛oy!ï˛«%˛o ÓƒyÜ˛!ê˛!Ó˚Î˚yñ ¢ƒyG°y ≤ÃË,˛!ï˛Ó˚ ÙˆÏï˛y x˛õ%‹õÜ˛ í˛z!qò ˆÎÙl xyˆÏSÈ ˆï˛Ù!l
xyˆÏSÈ x!ï˛Ó,•Í ˆÓ˚í‰˛ í˛zˆÏí˛Ó˚ (Red wood) ÙˆÏï˛y §˛õ%‹õÜ˛ í˛z!qòG– xyÜ,˛!ï˛Ó˚ ~•z ï˛yÓ˚ï˛ˆÏÙƒÓ˚ §ˆÏD xyˆÏSÈ ˜Ó!ã˛eƒÙÎ˚
xD§Çfliylñ xhs˝à≈ë˛l G ç#Ólã˛e´– x˛õ%‹õÜ˛ G §˛õ%‹õÜ˛ ~•z ò%•z ≤ÃyˆÏhs˝Ó˚ ÙˆÏôƒ ˆÎyà§)e âê˛yÎ˚ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ í˛z!qò–
~ˆÏòÓ˚ Ê%˛° G Ê˛° ly ÌyÜ˛yÎ˚ ~Ó˚y x˛õ%‹õÜ˛ í˛z!qò xyÓyÓ˚ §ÇÓ•l Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ ~Ó˚y §˛õ%‹õÜ˛ í˛z!qòˆÏÜ˛ fløÓ˚î
Ü˛Ó˚yÎ˚– àë˛làï˛ !òÜ˛ ˆÌˆÏÜ˛ ~Ó˚y Ó yˆÏÎ˚yÊ˛y•zê˛y (Broyphyte) í˛z!qò ˆày¤˛# ˆÌˆÏÜ˛ xˆÏlÜ˛ í˛zß¨ï˛– §ÇÓ•l Ü˛°y ÌyÜ˛yÎ˚
Ê˛yî≈çyï˛#Î˚ í˛z!qòˆÏày¤˛#ˆÏÜ˛ §ÇÓ•l Ü˛°yÎ%_´ x˛õ%‹õÜ˛ í˛z!qò (Vascular cryptogam) Ó°y •Î˚– ~•z í˛z!qòˆÏày¤˛#•z
≤ÃÜ,˛ï˛˛õˆÏ«˛ ≤ÃÌÙ §%à!ë˛ï˛ fl∫yÓ°¡∫#ñ fl∫ˆÏË˛yç# ˆÓ˚î%ôÓ˚ í˛z!qò (sporophyte)– §%ò)Ó˚ xï˛#ˆÏï˛ §y•z°%!Ó˚Î˚yl (Silurian)

Ë)˛ï˛y!_¥Ü˛ Ü˛yˆÏ° ~•z xy!ò í˛z!qòˆÏày¤˛#Ó˚ í˛zÍ˛õ!_ •Î˚ ÓˆÏ° ôyÓ˚îy Ü˛Ó˚y •Î˚–

~•z ~Ü˛Ü˛ ˛õyë˛Ü˛yˆÏ° xy˛õ!l ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ í˛z!qòˆÏày¤˛#Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒñ í˛zÍ˛õ!_ñ Ó!•à≈ë˛lñ xhs˝à≈ë˛lñ çll
G çl%/e´Ù §¡õˆÏÜ≈˛ §Ç!«˛Æ ôyÓ˚îy ˛õyˆÏÓl– ~SÈyí˛¸yG ~•z ~Ü˛Ü˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!l í˛z!Õ‘!áï˛ xy!ò í˛z!qòˆÏày¤˛#Ó˚
ˆ◊!î!ÓlƒyˆÏ§Ó˚ §Ç!«˛Æ •z!ï˛•y§ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ˆflõyî≈ (K. R. Sporne), 1975 ≤ÃhflÏy!Óï˛ ˆ◊!î!Ólƒy§ §¡õˆÏÜ≈˛ §ÙƒÜ˛
xÓ!•ï˛ •ˆÏÓl–

4.2  §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ

ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ í˛z!qòˆÏày¤˛#ˆÏÜ˛ §Ó≈≤ÃÌÙ fli°ç §ÇÓ•l Ü˛°y Î%_´ x˛õ%‹õÜ˛ í˛z!qò Ó°y •Î˚– fli° SÈyí˛¸yG !Ü˛S%È í˛z!qò
çˆÏ°G ÌyˆÏÜ˛ ˆÎÙl ÷¢‰!l ¢yÜ˛ (Marsilea), xƒyˆÏçy°y (Azolla)ñ §ƒy°!Ë˛!lÎ˚y (Salvinia) •zï˛ƒy!ò– xyÓyÓ˚ !Ü˛S%È
í˛z!qò çD° ˛õ!Ó˚ˆÏÓˆÏ¢ xlƒylƒ í˛z!qˆÏòÓ˚ G˛õÓ˚ ˛õÓ˚y◊Î˚# !•ˆÏ§ˆÏÓ çß√yÎ˚ ˆÎÙlñ ˛õy•zˆÏÓ˚y!§Î˚y (Pyrrosia)ñ G
í»˛y•zly!Ó˚Î˚y (Drynaria)– ÙÓ˚&Ë)˛!ÙÓ˚ ÷‹Ò xyÓ•yGÎ˚yÓ˚ !lˆÏçˆÏÜ˛ ˆÎÙl !ò!Óƒ Ùy!lˆÏÎ˚ !lˆÏï˛ ˛õyˆÏÓ˚ ˆ§°y!çˆÏl°y
ˆ°!˛õˆÏí˛yÊ˛y•z°y (Selaginella lepidophylla)ñ §%®Ó˚ÓˆÏl °Óî §¡õ,_´ ˛õ!Ó˚!fli!ï˛ §yÙˆÏ° !lˆÏÎ˚ ˆÓÑˆÏã˛ ÌyˆÏÜ˛
xƒyˆÏe´y!fiê˛Ü˛yÙ‰ x!Ó˚Î˚yÙ (Acrostichum aureum) ~Ó˚ ÙˆÏï˛ Ê˛yî≈–

Óy§fliyˆÏlÓ˚ !Ó!Ë˛ß¨ï˛yÓ˚ §ˆÏD ï˛y° !Ù!°ˆÏÎ˚ ~•z í˛z!qò ˆày¤˛#Ó˚ xyˆÏSÈ lylyÓ˚ÙÜ˛ àë˛làï˛ ç!ê˛°ï˛y– !l¡¨!°!áï˛
ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°ˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §ly_´Ü˛Ó˚î ã˛!Ó˚e !•ˆÏ§ˆÏÓ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

åÜ˛ä ˆÓ˚î%ôÓ˚ í˛z!qò (sporophyte) ç#Ólã˛ˆÏe´ ≤Ãôyl ~ÓÇ ~!ê˛ !í˛≤’ˆÏÎ˚í˛ (2n)ñ fl∫yô#l G fl∫yÓ°¡∫#–



112 NSOU l  CC-BT-04

åáä í˛z!qò ˆò• !ÓÓ˚&Í åˆÎÙl °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙäñ =Õ√ åˆÎÙl xƒyˆÏe´y!fiê˛Ü˛Ùä G Ó,«˛ çyï˛#Î˚ åˆÎÙl
§yÎ˚y!ÌÎ˚yñ Cyathea) •ˆÏï˛ ˛õyˆÏÓ˚– ˆÓ˚î%ôÓ˚ í˛z!qò ˆò• xyò¢≈ Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛– Ü˛ˆÏÎ˚Ü˛!ê˛
ˆ«˛ˆÏe xyò¢≈ Ù)° åˆÎÙl §ƒy°!Ë˛!lÎ˚yä ˛G ˛õyï˛y åˆÎÙl §y•zˆÏ°yê˛yÙä ÌyˆÏÜ˛ ly–

åàä í z̨!q Ï̂òÓ˚ ¢yáy åˆÎÙl §y•ẑ Ï°yê˛yÙñ °y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î˚yÙä mƒ@˝Ã (Dichotomous) G !§í ẑ̨ Ïí˛ Ï̂Ùy Ï̂ly Į̈̂ õy!í˛Î˚y°
(Pseudomonopodial) ¢yáy!Ólƒy§Î%_´–

åâä ˛õyï˛y «%˛oñ §)- (microphyllous) ~ÓÇ Ó,•Í ≤Ã§y!Ó˚ï˛ (megaphyllous)–

å.ä ç°ñ á!lç ˛õòyÌ≈ G §yˆÏ°yÜ˛§ÇˆÏŸ’!£Ïï˛ Ó› Ó•lÜ˛yÓ˚# çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù lyÙÜ˛ §ÇÓ•l Ü˛°y Óï≈˛Ùyl–
çy•zˆÏ°Ù àyˆÏe !°à!ll (lignin) çÙy •GÎ˚yÎ˚ ~Ó˚ ˆòGÎ˚y° §%ò,ì˛¸ •Î˚–

åã˛ä ~ Ï̂òÓ̊ ˆò Ï̂• ˆàÔî Ó,!k˛ â Ï̂ê˛ly– ï˛ Ï̂Ó xy•ẑ Ï§y•z!ê˛§‰ (Isoetes) G !ê ∆̨ Ê˛yî≈ (Cyathea) ~ ˆàÔî Ó,!k˛ â Ï̂ê˛–

åSÈä ˆÓ˚î%ôÓ˚ í˛z!qò ˆÓ˚î%fli!°ˆÏï˛ í˛zÍ˛õß¨ •ƒy≤’ˆÏÎ˚í˛ (n) ˆÓ˚î% myÓ˚y xˆÏÎÔl çll §¡õß¨ Ü˛ˆÏÓ˚– ~ÓÇ •ƒy≤’ˆÏÎ˚í˛
Óy !°DôÓ˚ çl%Ó˚ §)ã˛ly Ü˛ˆÏÓ˚– ~Ü˛•z ôÓ˚ˆÏlÓ˚ •ˆÏ° ˆÓ˚î%ôÓ˚ í˛z!qòˆÏÜ˛ §ÙˆÏÓ˚î%≤Ã§), (Homosporous)ñ
Ó Ï̂° åˆÎÙl °y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î˚yÙä– ò%!ê˛ !Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ˆÓ˚î% í z̨Í˛õß¨ Ü˛Ó˚̂ Ï° x§Ù Ï̂Ó˚î%≤Ã§) (Heterosporous)

ÓˆÏ°ñ åˆÎÙl ˆ§°y!çˆÏl°yä– «%˛oyÜ,˛!ï˛ ˆÓ˚î%ˆÏÜ˛ ˛õ%ÇˆÏÓ˚î% (microspore) ~ÓÇ Ó,•Í ˆÓ˚î%ˆÏÜ˛ flf#ˆÏÓ˚î%
(megaspore) ÓˆÏ°– ˛õ%Ç G flf#ˆÏÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ ÎÌye´ˆÏÙ ˛˛õ%Ç !°DôÓ˚ G flf# !°DôÓ˚ (male

gametophyte, female gametophyte) í˛z!qò àë˛l Ü˛ˆÏÓ˚– ~•z ôÓ˚ˆÏlÓ˚ ˆ≤ÃyÌƒy°y§‰ ˆÜ˛ !Ë˛ß¨Óy§#
(dioecious) ÓˆÏ°– !Ü˛v §ÙˆÏÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ ~Ü˛•z ˆ≤ÃyÌƒy°yˆÏ§ ˛õ%Ç G flf#ôyl# çß√yÎ˚ ÎyˆÏÜ˛ §•Óy§#
(monoecious) Ó Ï̂°–

åçä ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆÓ˚î%=!° ˆÓ˚î%fli°#Ó˚ (sporangium) ÙˆÏôƒ í˛zÍ˛õß¨ •Î˚– §ÙˆÏÓ˚î% ≤Ã§)Ó˚ ˆ«˛ˆÏe ˆÓ˚î%fli°#
~Ü˛•z ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚– !Ü˛v x§ÙˆÏÓ˚î%≤Ã§)Ó˚ ˆ«˛ˆÏe ò%•z ≤ÃÜ˛yÓ˚ ˆÓ˚î%fli°# §,!‹T •Î˚– ˛õ%ÇˆÏÓ˚î% Ó•lÜ˛yÓ˚#
«%˛oyÜ˛yÓ˚ ˆÓ˚î%fli°#ˆÏÜ˛ ˛õ%ÇˆÏÓ˚î%fli°# (microsporongium) ~ÓÇ flf#ˆÏÓ˚î% Ó•lÜ˛yÓ˚# xˆÏ˛õ«˛yÜ,˛ï˛ Óí˛¸
ˆÓ˚î%fli°#ˆÏÜ˛ flf#ˆÏÓ˚î%fli°# (megasporangium) Ó°y •Î˚–

åV˛ä ˆÓ˚Ù%fli!° =!° ˆÓ˚î%˛õˆÏeÓ˚ (sporophylls) G˛õˆÏÓ˚ Óy Ü˛ˆÏ«˛ ÌyˆÏÜ˛ ~ÓÇ Ü˛álG Ü˛álG ˆÓ˚î%˛õe=!°
~Ü˛!eï˛ • Ï̂Î˚ ˆÓ˚î%̨ õeÙOÓ˚# (Strobilus) àë˛l Ü˛ Ï̂Ó˚ñ ˆÎÙl °y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î˚Ùñ ˛ˆ§°y!ç Ï̂l°y– ˛õ%Ç Ï̂Ó˚î%fli°#
Ó•lÜ˛yÓ˚# ˆÓ˚î%̨ õe Ï̂Ü˛ ˛˛õ%Ç Ï̂Ó˚î%̨ õe (microsporophyll) ~ÓÇ flf# Ï̂Ó˚î%fli°# Ó•lÜ˛yÓ˚# ˆÓ˚î%̨ õe Ï̂Ü˛ flf# Ï̂Ó˚î%̨ õe
(megasporophyll) ÓˆÏ°– Ü˛álG Ü˛álG ˛õ!Ó˚îï˛ ˛õeˆÏÜ˛Ó˚ xB˛#Î˚ ï˛ˆÏ° ˆÓ˚î%fli°# =FSÈyÜ˛yˆÏÓ˚ §!Iï˛
•ˆÏÎ˚ ˆÓ˚î%fli!°=FSÈ Óy ˆ§yÓ˚y§ (Sorous) àë˛l Ü˛ˆÏÓ˚ åˆÎÙl í»˛yˆÏÎ˚y˛õˆÏê˛!Ó˚§ä–

å~èä !°DôÓ˚ í˛z!qò •ƒy≤’ˆÏÎ˚í˛ (n), fl∫yô#lç#Ó#– ~=!° §yôyÓ˚îï˛ «%˛oñ ã˛ƒy≤Wzyñ l°yÜ,̨ !ï˛ G !Ó£ÏÙ˛õ,¤˛ •Î˚–

åê˛ä ˛õ%Çôyl# ˆày°yÜ,˛È!ï˛ ~ÓÇ ï˛y ˆÌˆÏÜ˛ !m Óy Ó‡ Êœ˛ƒyˆÏç°yÎ%_´ ÷e´yî% í˛zÍ˛õß¨ •Î˚– flf#ôyl# Êœ˛yˆÏflÒÓ˚ ÙˆÏï˛y Îy
ˆÌˆÏÜ˛ !í˛¡∫yî% í˛zÍ˛õß¨ •Î˚– çyˆÏ°Ó˚ ÙyôƒˆÏÙ ÷e´yî% flf#ôyl#Ó˚ !lÜ˛ê˛Óï≈˛# ~ˆÏ° !lˆÏ£ÏÜ˛ §¡õß¨ •Î˚– !l!£Ï_´
!í˛¡∫yî% º*î (embryo) àë˛l Ü˛ˆÏÓ˚ Îy ˆÓ˚î%ôÓ˚ !í˛≤’ˆÏÎ˚í˛(2n) çl%Ó˚ §)ã˛ly Ü˛ˆÏÓ˚–

åë˛ä ≤ÃyÌ!ÙÜ˛ xÓfliyÎ˚ º*î !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚¢#°ñ ˛õˆÏÓ˚ Ù)°ñ Ü˛y[˛ G ˛õyï˛y àë˛l Ü˛ˆÏÓ˚ fl∫!lË≈˛Ó˚
ˆÓ˚î%ôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚–
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åí˛ä ç#Ólã˛ˆÏe´Ó˚ §%flõ‹T çl%/e´Ù (Alternation of generation) ˆòáy ÎyÎ˚– §ÙˆÏÓ˚î%≤Ã§) G x§ÙˆÏÓ˚î%≤Ã§)
≤Ãçy!ï˛=!°ˆÏï˛ x§Ù xyÜ,˛!ï˛Ó˚ çl%/e´Ù ˛õ!Ó˚°!«˛ï˛ •Î˚– å!ã˛e ≠ 4.1 a, bä

!ã˛e lÇ 4.1a  /     §ÙˆÏÓ˚î%≤Ã§) ˆê˛!Ó˚ˆÏí˛yÊ˛y•zÏê˛ÈüÈ~Ó˚ ç#ÓlÈüÈã˛e´–

!ã˛e lÇ 4.1b /     x§ÙˆÏÓ˚î%≤Ã§)Ó˚ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ ç#ÓlÈüÈã˛e´–
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4.3  í˛zÍ˛õ!_

í˛z!qò ç#ÓyŸ¬ (fossil) ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ çyly ˆàˆÏSÈ xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •Î˚ Ùôƒ §y•z°%!Ó˚Î˚yl (Mid

Silurian) Ë)˛ï˛y!_¥Ü˛ Ü˛yˆÏ°– !ë˛Ü˛ Ü˛# ôÓ˚ˆÏlÓ˚ ˛õ)Ó≈§%!Ó˚ (ancestor) ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qòˆÏày¤˛#Ó˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ
ï˛y !lˆÏÎ˚ !ÓK˛yl# Ù•ˆÏ° ÎˆÏÌ‹T ï˛Ü≈˛ !Óï˛Ü≈˛ •ˆÏÎ˚ˆÏSÈ– xy˛õyï˛ï˛ !ÓK˛yl#Ó˚y ~ !Ó£ÏˆÏÎ˚ !môy!ÓË˛_´– ~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l
Ó yˆÏÎ˚yÊ˛y•zê˛ÈüÈ~Ó˚ ÙˆÏï˛y ~•z í˛z!qòˆÏày¤˛#G ¢ƒyG°y ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •ˆÏÎ˚ˆÏSÈ– xyÓ˚ ~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l Ó yˆÏÎ˚yÊ˛y•zê˛ •°
Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÎyàƒ ˛õ)Ó≈§)!Ó˚– ~ !Ó£ÏˆÏÎ˚ xyÙÓ˚y !Ó¢ò xyˆÏ°yã˛ly 7 lÇ ~Ü˛ Ï̂Ü˛ Ü˛Ó˚Ó–

4.4  xlƒylƒ x˛õ%‹õÜ˛ G §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §ˆÏD §yò,¢ƒ

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §ˆÏD ~Ü˛ôyˆÏÓ˚ ˆÎÙl xlƒylƒ x˛õ%‹õÜ˛ í˛z!qò ÎÌy ¢ƒyG°y G Ó yˆÏÎ˚yÊ˛y•zê˛ÈüÈ~Ó˚ §yò,¢ƒ Ó˚ˆÏÎ˚ˆÏSÈ
ˆï˛Ù!l §yò,¢ƒ xyˆÏSÈ §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §yˆÏÌG– xyÙÓ˚y •z!ï˛ÙˆÏôƒ ˆçˆÏl!SÈ ˆÎ ¢ƒyG°y Óy Ó yˆÏÎ˚yÊ˛y•zê˛ çyï˛#Î˚ í˛z!qò
ˆÌˆÏÜ˛ §Ω˛Óï˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ– xyÓyÓ˚ xˆÏlˆÏÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ ~•z í˛z!qòˆÏày¤˛#Ó˚ ÙˆÏôƒ Óï≈˛Ùyl
x§ÙˆÏÓ˚î%≤Ã§)ï˛y (Heterospory) x!Ë˛Óƒ!_´Î˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ xÓˆÏ¢ˆÏ£Ï §˛õ%‹õÜ˛ í˛z!qˆÏò Ó#çÓy!•ï˛y (seed

habit) Ó˚ §)ã˛ly Ü˛ˆÏÓ˚– ï˛y•z Ê˛yî≈çyï˛#Î˚ í˛z!qò !ÓˆÏ¢£ÏK˛Ó˚y ÙˆÏl Ü˛ˆÏÓ˚l ~•z çyï˛#Î˚ í˛z!qòˆÏày¤˛#Ó˚ §ˆÏD §ÇÓ•lÜ˛°y
!Ó•#l x˛õ%‹õÜ˛ í˛z!qòñ Ó yˆÏÎ˚yÊ˛y•zê˛ G §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §yò,¢ƒ ÌyÜ˛y á%Ó fl∫yË˛y!ÓÜ˛–

Ó yˆÏÎ˚yÊ˛y•zê˛üÈ~Ó˚ §yˆÏÌ §yò,¢ƒ / !l¡¨!°!áï˛ ã˛!Ó˚e=!°Ó˚ !Óã˛yˆÏÓ˚ Ê˛yî≈çyï˛#Î˚ í˛z!qò Ó yˆÏÎ˚yÊ˛y•zê˛ÈüÈ~Ó˚ §ˆÏD
§¡õÜ≈˛Î%_´–

åÜ˛ä !Ü˛S%È Óƒ!ï˛e´Ù SÈyí˛¸y x!ôÜ˛yÇ¢ í˛z!qò•z fli°ç–

åáä !°DôÓ˚ í˛z!qò ~ÓÇ çll xˆÏDÓ˚ àë˛l G í˛zÍ˛õ!_ í˛zË˛Î˚ ˆ«˛ˆÏe ≤ÃyÎ˚ ~Ü˛•z Ó˚Ü˛Ù– í˛zË˛Î˚ ˆ«˛ˆÏe•z flf#ôyl#
(archegonia) ~ÓÇ ˛õ%Çôyl# (antheridia) Óï≈˛Ùyl–

åàä í˛zË˛Î˚ ˆ«˛ˆÏe çll xˆÏDÓ˚ xyÓÓ˚Ü˛ ˆÜ˛y£Ï (jacket cell) Ó¶˛ƒy–

åâä í˛zË˛Î˚ ˆ«˛ˆÏe•z ÷e´yî% Êœ˛ƒyˆÏç°y Î%_´–

å.ä !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ çˆÏ°Ó˚ í˛z˛õ!fli!ï˛ ≤ÃˆÏÎ˚yçl–

åã˛ä ≤ÃyÌ!ÙÜ˛ xÓfliyÎ˚ !°DôÓ˚ í˛z!qò ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚¢#°–

åSÈä í˛zË˛Î˚ í˛z!qòˆÏày¤˛#ˆÏï˛•z x§ÙxD§ÇfliylÎ%_´ (Heteromorphic) ç#Ólã˛e´ G §%flõ‹T çl%/e´Ù Óï≈˛Ùyl–

≤Ã§Dï˛ í˛zˆÏÕ‘áƒ ˆÎ ~•z ò%•z í˛z!qòˆÏày¤˛#Ó˚ ÙˆÏôƒ §yò,¢ƒ ÌyÜ˛ˆÏ°G Ê˛yî≈çyï˛#Î˚ í˛z!qòˆÏày¤˛# Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ ˆÌˆÏÜ˛
àë˛làï˛ !òÜ˛ !òˆÏÎ˚ xˆÏlÜ˛ ˆÓ!¢ í˛zß¨ï˛ G ç!ê˛°– Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ !°DôÓ˚ ò¢y fl∫yÓ°¡∫# G ≤ÃÜ˛ê˛ ~ÓÇ ~áyˆÏl ˆÓ˚î%ôÓ˚
í˛z!qò !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚¢#° ~ÓÇ «˛îfliyÎ˚# åˆÓ˚î% í˛zÍ˛õyòˆÏlÓ˚ ˛õÓ˚ ~•z ò¢yÓ˚ §Ùy!Æ âˆÏê˛ä– x˛õÓ˚˛õˆÏ«˛
Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ç#Ólã˛ˆÏe´ ˆÓ˚î%ôÓ˚ í˛z!qò fl∫yÓ°¡∫# G ≤ÃÜ˛ê˛ !Ü˛v !°DôÓ˚ ò¢y «˛îfliyÎ˚# G x≤ÃÜ˛ê˛– x˛õ%‹õÜ˛
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í˛z!qˆÏòÓ˚ ÙˆÏôƒ Ê˛yî≈çyï˛#Î˚ í˛z!qò ˆòˆÏ• ˛õ,ÌÜ˛Ë˛yˆÏÓ Ù)°ñ Ü˛y[˛ G ˛õyï˛yÓ˚ x!hflÏc °«˛ Ü˛Ó˚y ÎyÎ˚– ï˛ySÈyí˛¸y ~áyˆÏl ˆÓ˚î%ôÓ˚
í˛z!qˆÏò §ÇÓ•l Ü˛°yï˛sf Óï≈˛Ùyl–

§˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §yˆÏÌ §yò,¢ƒ /

åÜ˛ä §˛õ%‹õÜ˛ G Ê˛yî≈çyï˛#Î˚ í˛z!qò í˛zË˛Î˚ ˆ«˛ˆÏe•z ˆÓ˚î%ôÓ˚ í˛z!qò fl∫yÓ°¡∫# G ≤ÃÜ˛ê˛ ò¢y– ˆÓ˚î%ôÓ˚ í˛z!qò ≤ÃÜ,˛ï˛Ù)°ñ
Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛–

åáä í˛zË˛Î˚ ˆ«˛ˆÏe ˆÓ˚î%ôÓ˚ í˛z!qò çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù myÓ˚y à!ë˛ï˛ §ÇÓ•l Ü˛°y !ÓòƒÙyl– ï˛ySÈyí˛¸y ò%!ê˛ ˆ«˛ˆÏe•z
çy•zˆÏ°Ù àyˆÏe !°à‰!ll çÙy •ˆÏÎ˚ ˆÜ˛y£ÏˆÏÜ˛ §%ò,ì˛¸ Ü˛ˆÏÓ˚–

n xl%¢#°l#ÈüüüÈ1

1– ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l /

åÜ˛ä Ê˛yî≈çyï˛#Î˚ í˛z!qò  Ë)˛ï˛!_¥Ü˛ Ü˛yˆÏ° §Ó≈≤ÃÌÙ ˛õ,!ÌÓ#ˆÏï˛ xy!ÓË)≈˛ï˛ •Î˚–

åáä Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò  ò¢y fl∫yô#lç#Ó#ñ «%̨ o G x≤ÃÜ˛ê˛ •Î˚–

åàä §ÙˆÏÓ˚î% xB%˛!Ó˚ï˛ •ˆÏ°  ˆ≤ÃyÌƒy°y§ àë˛l Ü˛ˆÏÓ˚–

2– Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ çˆÏ°Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ˆÜ˛l⁄

4.5 ˆÓ˚î%ôÓ˚ çl%

÷e´yî% myÓ˚y !í˛¡∫yî% !l!£Ï_´ •ˆÏ° Ê˛°fl∫Ó˚*˛õ çy•zˆÏàyê˛ §,!‹TÓ˚ §ˆÏD §ˆÏD !í˛≤’ˆÏÎ˚í˛ (2n) ˆÓ˚î%ôÓ˚ çl%Ó˚ ÷Ó˚& •Î˚–
~•z Ó‡ˆÏÜ˛y£Ï# lÓ#lñ ˆÓ˚î%ôÓ˚ í˛z!qò !Ü˛S%È §ÙˆÏÎ˚Ó˚ çlƒ !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚¢#° •Î˚– xÓˆÏ¢ˆÏ£Ïñ ˆÓ˚î%ôÓ˚ í˛z!qò
§¡õ)î≈Ë˛yˆÏÓ ¢yÓ˚#Ó˚Ó,_#Î˚ fl∫!lË≈˛Ó˚¢#°ï˛y xç≈l Ü˛ˆÏÓ˚ ~ÓÇ ç#Ólã˛ˆÏe´ §%à!ë˛ï˛ñ fl∫yÓ°¡∫#ñ fl∫ˆÏË˛yç# xÇ¢ àë˛l
Ü˛ˆÏÓ˚–

4.5.1  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Ó!•à≈ë˛l

ˆÎ ˆÜ˛ylG í˛z!qòˆÏÜ˛ §ly_´ Ü˛Ó˚ˆÏï˛ •ˆÏ° Óy ~Ü˛!ê˛Ó˚ §ˆÏD xyÓ˚ ~Ü˛!ê˛ˆÏÜ˛ ï%˛°ly Ü˛Ó˚ˆÏï˛ •ˆÏ° ï˛yˆÏòÓ˚ xD§Çfliylàï˛
ã˛!Ó˚ˆÏeÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛Ó˚ˆÏï˛ •Î˚– Ó!•à≈ë˛làï˛ G xhs˝à≈ë˛làï˛ ã˛!Ó˚e í˛zË˛Î˚•z §Ùyl =Ó˚&c˛õ)î≈–

˛õ)ˆÏÓ≈ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ˆÎ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛– ˛õyë˛ˆÏÜ˛Ó˚
§%!ÓôyˆÏÌ≈ ≤ÃÌˆÏÙ xDç ã˛!Ó˚e G ˛õˆÏÓ˚ çllàï˛ ã˛!Ó˚e=!° xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏFSÈ–

l Ù)° / xlƒylƒ í˛z!qˆÏòÓ˚ ÙˆÏï˛y Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòG Ù)° í˛z!qòˆÏÜ˛ Ùy!ê˛Ó˚ §ˆÏD ò,ì˛¸Ë˛yˆÏÓ §Ç°@¿ Ó˚yˆÏá ~ÓÇ
Ùy!ê˛Ó˚ Ó˚§ ˆ¢y£Ïî Ü˛ˆÏÓ˚– º*î xÓfliyÎ˚ Ù)° «˛îfliyÎ˚# •Î˚ ~ÓÇ ˛õ!Ó˚îï˛ í˛z!qˆÏò xfliy!lÜ˛ Ù)° (adventitions roots)
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í˛zÍ˛õß¨ •Î˚– !Ü˛S%È !Ü˛S%È Ê˛yî≈çyï˛#Î˚ í˛z!qò xyˆÏSÈ ˆÎÌy Ù)° ÌyˆÏÜ˛ lyñ ~Ùl!Ü˛ º*îyÓfliyˆÏï˛G ÌyˆÏÜ˛ ly åˆÎÙl
§y•zˆÏ°yê˛yÙ‰ñ §ƒy°!Ë˛!lÎ˚yó !Ó°%Æ •ˆÏÎ˚ ÎyGÎ˚y Ó˚y•zlG˛õ‰!§í˛y ˆ◊!îË%˛_´ í˛z!qòä– ~§Ó ˆ«˛ˆÏe x§Çáƒ Ó˚y•zçˆÏÎ˚í˛
Ù)ˆÏ°Ó˚ Ü˛yç=!° §¡õß¨ Ü˛ˆÏÓ˚– Ü˛álG Ü˛álG Ù)ˆÏ°Ó˚ G˛õÓ˚ !ÓˆÏ¢£ÏË˛yˆÏÓ Ó˚*˛õyhs˝!Ó˚ï˛ xÇ¢ ÌyˆÏÜ˛ Îy xDç çlˆÏl
§y•yÎƒ Ü˛ˆÏÓ˚–

l Ü˛y[˛ / ˛Ü˛y[˛ áÓ≈ñ ò,ì˛¸ñ }ç% Óy ¢y!Î˚ï˛ @˝Ã!siÜ˛y[˛ Óy Ó˚y•zˆÏçyÙ çyï˛#Î˚– ~=!° §yôyÓ˚îï˛ Ùy!ê˛Ó˚ ÙˆÏôƒ ¢y!Î˚ï˛
xÓfliyÎ˚ Ó,!k˛ ˛õyÎ˚ ÎyÓ˚ x@˝ÃË˛yà Óe´yÜ˛yˆÏÓ˚ Ùy!ê˛Ó˚ G˛õÓ˚ í˛zˆÏë˛ xyˆÏ§ ~ÓÇ ~Ü˛!ê˛ }ç% x«˛ àë˛l Ü˛ˆÏÓ˚– Ó˚y•zˆÏçyÙ xÇ¢
G Ü˛yˆÏ[˛Ó˚ !l¡¨yÇ¢ ÷Ü˛ˆÏlyñ ÓyòyÙ# Ó˚Ç ~Ó˚ ¢ÕÒˆÏÜ˛¢ Óy Ó˚ƒyˆÏÙrê˛y (ramenta) !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛– Ó˚y•zˆÏçyˆÏÙÓ˚ !l¡¨yÇ¢
ˆÌˆÏÜ˛ xfliy!lÜ˛ Ù)° í˛zÍ˛õß¨ •Î˚– Ü˛álG Ü˛álG Ó˚y•zˆÏçyÙ á![˛ï˛ (lobed) •ˆÏï˛ ˛õyˆÏÓ˚ åˆÎÙl Ë)˛ï˛y!_¥Ü˛ §ÙÎ˚
Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ ~ xÓ!fliï˛ ˆ°!˛õˆÏí˛yˆÏí˛lˆÏí»˛l G Óï≈˛ÙyˆÏl xy•zˆÏ§y•z!ê˛§‰ä–

Ü˛yˆÏ[˛Ó˚ ˆÎ xÇ¢ Ùy!ê˛Ó˚ G˛õˆÏÓ˚ í˛zˆÏë˛ ~ˆÏ§ }ç% x«˛ àë˛l Ü˛ˆÏÓ˚ ï˛yÓ˚ G˛õÓ˚ ˛õyï˛y çß√yÎ˚– §y•z°%!Ó˚Î˚ylÈüÈ
ˆí˛ˆÏË˛y!lÎ˚yl Ë)˛ÈüÈï˛y!_¥Ü˛ Ü˛yˆÏ° §,‹T xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ Ü˛y[˛ àye l@¿ G Ù§,î !SÈ° Óy ˛õe§ò,¢ í˛z˛õyD
(appendage) !òˆÏÎ˚ ì˛yÜ˛y !SÈ°– Óï≈˛ÙyˆÏl §y•zˆÏ°yê˛yÙ lyÙÜ˛ í˛z!qòG ~Ü˛•z ã˛!Ó˚e Ó•l Ü˛ˆÏÓ˚–

Ü˛yˆÏ[˛Ó˚ ¢yáy!Ólƒy§ mƒy@˝Ã(dichotomous) xÌÓy ˛õyŸª≈#Î˚ (lateral) •Î˚– mƒy@˝Ã ¢yáy!ÓlƒyˆÏ§ ò%!ê˛ Óy‡ Î!ò §Ùyl
•Î˚ ï˛yˆÏÜ˛ §ÙÓy‡ mƒy@˝Ã (isotomous dichotomy) ~ÓÇ Óy‡mÎ˚ x§Ùyl • Ï̂° x§ÙÓy‡ mƒy@˝Ã (anisotomous

dichotomy) ¢yáy!Ólƒy§ ÓˆÏ°– ˛õyŸª≈#Î˚ ¢yáy ≤Ãôyl ¢yáyˆÏ@˝ÃÓ˚ !lˆÏã˛ xÓ!fliï˛ Ü˛y!«˛Ü˛ Ù%Ü%˛ˆÏ°Ó˚ ≤Ã§yÓ˚ˆÏîÓ˚ Ê˛ˆÏ°
í˛zÍ˛õß¨ •Î˚– ~•z ôÓ˚ˆÏlÓ˚ ¢yáy!Ólƒy§ˆÏÜ˛ ˆÙyˆÏlyˆÏ˛õy!í˛Î˚y° (monopodial) ¢yáy!Ólƒy§G ÓˆÏ°–

l ˛õyï˛y / ˛˛Ê˛yî≈çyï˛#Î˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏò ˛õyï˛y §yôyÓ˚îï˛ ò%ÛôÓ˚ˆÏlÓ˚ •Î˚ñ xyÜ,˛!ï˛àï˛Ë˛yˆÏÓ ˆSÈyê˛ Óy Ùy•zˆÏÜœ˛y!Ê˛°
~ÓÇ Óí˛¸ ˛õy°ˆÏÜ˛Ó˚ ÙˆÏï˛y Óy ˆÙày!Ê˛°– Ùy•zˆÏe´y!Ê˛° çyï˛#Î˚ ˛õyï˛yÎ˚ ~Ü˛!ê˛Ùye ¢yáy ly!°Ü˛y Óy![˛° ÌyˆÏÜ˛ ~ÓÇ ~Ó˚
§ˆÏD §Ç!Ÿ’‹T ˆÜ˛ylG ˛õeyÓÜ˛y¢ (leaf gap) ÌyˆÏÜ˛ ly !Ü˛v ˆÙày!Ê˛ˆÏ°Ó˚ ˆ«˛ˆÏe ˛õey!Ë˛§yÓ˚# Óy![˛ˆÏ°Ó˚ (leaf trace)

§ˆÏD ˛õeyÓÜ˛y¢ (leaf gap) §¡õÜ≈˛Î%_´ ÌyˆÏÜ˛– §yôyÓ˚îï˛ !l¡¨ˆÏ◊!îÓ˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò åˆÎÙl §y•zˆÏ°yê˛yÙñ
°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ≤ÃË,˛!ï˛ä Ùy•zˆÏe´y!Ê˛° çyï˛#Î˚ ˛õyï˛y ~ÓÇ í˛zFã˛ˆÏ◊!îÓ˚ Ê˛yˆÏî≈ åˆÎÙl í»˛yÎ˚˛õˆÏê˛!Ó˚§ñ ˛õ!°ˆÏ˛õy!í˛Î˚yÙ
•zï˛ƒy!òä ˆÙày!Ê˛°çyï˛#Î˚ ˆÎÔ!àÜ˛ ˛õyï˛y ÌyˆÏÜ˛– ˆÙày!Ê˛° çyï˛#Î˚ ˛õyï˛yÓ˚ ï˛Ó˚&î xÓfliyÎ˚ Ù%Ü%˛° ˛õe!Ólƒy§ (Ptyxis)

Ü%˛[˛!°ï˛ (circinate) •Î˚– ˛õeˆÏÜ˛ ~Ü˛!ê˛ Ùôƒ!¢Ó˚y G mƒy@˝Ã ¢yáyÎ%_´ Ù%_´ Óy çy!°Ü˛yÜ˛yÓ˚ !¢Ó˚y!Ólƒy§ ˆòáy ÎyÎ˚–
xˆÏlÜ˛ §ÙÎ˚ ˛õ%Ó˚yï˛l ˛õyï˛y !Ól‹T •ˆÏ° Ü˛yˆÏ[˛Ó˚ G˛õÓ˚ ˛õeÙ)° !ã˛•´ (leaf scar) ˜ï˛!Ó˚ •Î˚– Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Ë)˛ï˛y!_¥Ü˛
Ü˛yˆÏ° §,‹T ˆ°!˛õˆÏí˛yˆÏí˛lˆÏí»˛!°§ Óî≈Ë%˛_´ í˛z!qˆÏò !ÓˆÏ¢£Ï !ÓˆÏ¢£Ï ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹TƒÎ%_´ ˛õeÙ)° !ã˛•´ ˜ï˛!Ó˚ •Î˚–

4.5.2  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xhs˝à≈ë˛l

xyÙÓ˚y ˛õ)ˆÏÓ≈•z xyˆÏ°yã˛ly Ü˛ˆÏÓ˚!SÈ ˆÎ Ê˛yî≈çyï˛#Î˚ í˛z!qò ~Ü˛Ùye x˛õ%‹õÜ˛ í˛z!qòˆÏày¤˛# ÎyÓ˚ ly!°Ü˛y Óy![˛° !°à‰!ll
≤ÃyÜ˛yÓ˚Î%_´ çy•zˆÏ°Ù ~ÓÇ ˆÊœ˛yˆÏÎ˚Ù lyÙÜ˛ §ÇÓ•l Ü˛°y !òˆÏÎ˚ ˜ï˛!Ó˚– ~•z í˛z!qòˆÏày¤˛#ˆÏï˛ çy•zˆÏ°Ùñ ˆÊœ˛yˆÏÎ˚Ù G xlƒylƒ
Ü˛°yÓ˚ §Iy˛õk˛!ï˛Ó˚ !Ó!Ë˛ß¨ï˛y °«˛ Ü˛Ó˚y ÎyÎ˚–

l ˆÜ˛whflÏΩ˛ Óy !fiê˛!° G ˆàÔîÓ,!k˛

ÙIy (pith) §Ù!ß∫ï˛ Óy ÙIy!Ó•#l §ÇÓ•l Ü˛°y§Ù!ß∫ï˛ ˆÜ˛w#Î˚ xhs˝/¢Ñy§ Óy ˆÜ˛whflÏΩ˛ˆÏÜ˛ !fiê˛!° Ó°y •Î˚–
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Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò àë˛làï˛Ë˛yˆÏÓ §Ó≈yˆÏ˛õ«˛y §Ó˚° G xl%ß¨ï˛ !fiê˛!°ˆÏÜ˛ ˆ≤ÃyˆÏê˛y!fiê˛!° (Protostele) ÓˆÏ°– ~•zçyï˛#Î˚
!fiê˛!°ˆÏï˛ ÙIy ÌyˆÏÜ˛ ly– ~ˆÏ«˛ˆÏe !fiê˛!°Ó˚ ˆÜ˛ˆÏw xÓ!fliï˛ çy•zˆÏ°Ù ˆÊœ˛yˆÏÎ˚Ù ˛õ!Ó˚Ó,ï˛ •ˆÏÎ˚ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ ÎyˆÏï˛
çy•zˆÏ°Ù ˆÜ˛!wÜ˛ Óy •ƒyˆÏí»˛yˆÏ§!rê˛∆Ü˛ xyÓ˚ í˛zˆÏŒê˛y •ˆÏ° ï˛yˆÏÜ˛ ˆÊœ˛yˆÏÎ˚Ù ˆÜ˛!wÜ˛ Óy ˆ°ˆÏ≤WzyˆÏ§!rê˛∆Ü˛ ˆ≤ÃyˆÏê˛y!fiê˛!° ÓˆÏ°–
í˛z!Õ‘!áï˛ ˆ≤ÃyˆÏê˛y!fiê˛!° °%Æ •ˆÏÎ˚ ÎyGÎ˚y xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò ï˛Ìy Ü%˛Ü˛ˆÏ§y!lÎ˚yñ (Cooksonia) Ó˚y•z!lÎ˚y
(Rhynia) ~ÓÇ Óï≈̨ Ùy Ï̂l ç#!Óï˛ §y•zˆÏ°yê˛yÙ G ˆÙ!§˛õˆÏê˛!Ó˚§ ‰ (Tmesepteris) àˆÏî ˛õyGÎ˚y ÎyÎ˚– ~§Ó ˆ«˛ˆÏe
ˆ≤ÃyˆÏê˛y!fiê˛!°Ó˚ xyÜ,˛!ï˛ ˆày°yÜ˛yÓ˚ •Î˚ ~ÓÇ ~ˆÏÜ˛ •ƒyˆÏ≤’y!fiê˛!° (Haplostele) Ó°y •Î˚– Ü˛álG Ü˛álG Ó!•Ó˚yÜ,̨ !ï˛
ï˛yÓ˚Ü˛yÜ,˛!ï˛ •ˆÏï˛ ˛õyˆÏÓ˚ ï˛ál ï˛yˆÏÜ˛ xƒyÜ‰˛!ê˛ˆÏly!fiê˛!° (Actinostele) ÓˆÏ°– xƒyÜ‰˛!ê˛ˆÏly!fiê˛!° °%Æ •ˆÏÎ˚ ÎyGÎ˚y
xƒyˆÏfiê˛ˆÏÓ˚yçy•z°l (Asteroxylon) ~Ó˚ Ü˛yˆÏ[˛ñ Óï≈˛ÙyˆÏl §y•zˆÏ°yê˛yÙ ~Ó˚ }ç% x Ï̂«˛ G °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ ˚ !Ü˛S%È
!Ü˛S%È ≤Ãçy!ï˛Ó˚ Ü˛yˆÏ[˛ å°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆ§Ó˚yê˛yÙä ˆòáy ÎyÎ˚– Lycopodium clavatum ~Ó˚ ˆ«˛ˆÏe ˆÜ˛w#Î˚
çy•zˆÏ°Ù ˆË˛ˆÏ. !àˆÏÎ˚ §Ùyhs˝Ó˚y° ˆ≤’ˆÏê˛Ó˚ lƒyÎ˚ xÓfliyl Ü˛ˆÏÓ˚– ˆ≤ÃyˆÏê˛y!fiê˛!°Ó˚ ~•z !ÓˆÏ¢£Ï Ó˚Ü˛ÙˆÏÜ˛ ˆ≤’Ü‰˛ˆÏê˛y!fiê˛!°
(Plectostele) Ó Ï̂°– Lycopodium cernuum ~Ó˚ ˆ«˛ˆÏe çy•zˆÏ°Ù «%˛o «%˛o xÇˆÏ¢ !ÓË˛_´ •ˆÏÎ˚ ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ ÙˆÏôƒ
!lÙ!Iï˛ ÌyˆÏÜ˛– ~ˆÏÜ˛ !Ù◊ ˆ≤ÃyˆÏê˛y!fiê˛!° (mixed protostele) Ó°y •Î˚–

ÙIyÎ%_´ !fiê˛!° Ï̂Ü˛ §y•ẑ ÏÊ˛y Ï̂ly!fiê˛!° (Siphonostele) Ó Ï̂°– ~•z ôÓ̊ Ï̂lÓ̊ !fiê˛!° ˆ≤Ãy Ï̂ê˛y!fiê˛!° ˆÌ Ï̂Ü˛ x!ôÜ˛ í z̨ß̈ï˛–

ˆ≤ÃyˆÏê˛y!fiê˛!°Ó˚ lyly Ó˚Ü˛ˆÏÙÓ˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ §y•zˆÏÊ˛yˆÏly!fiê˛!°Ó˚ (Siphonostele) í˛zqÓ •Î˚– ~•z çyï˛#Î˚
!fiê˛!°Ó˚ ˆÜ˛ˆÏw ÙIy (pith) ÌyˆÏÜ˛– ~•z ÙIyÓ˚ í˛zÍ˛õ!_ ò%Ë˛yˆÏÓ •ˆÏï˛ ˛õyˆÏÓ˚– ˆÜ˛yˆÏly ˆÜ˛yˆÏly !ÓK˛yl#Ó˚ ÙˆÏï˛ ˆÜ˛wfli
çy•zˆÏ°Ù Ü˛°y Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ÙIyÓ˚ §,!‹T Ü˛ˆÏÓ˚ (expansion theory)– xyÓyÓ˚ xˆÏlˆÏÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l
ˆÎ Ü˛ˆÏê≈˛ˆÏ:Ó˚ Ü˛°y ˛õey!Ë˛§yÓ˚# G ¢yáy!Ë˛§yÓ˚#Ó˚ Ùôƒ !òˆÏÎ˚ ˆÜ˛ˆÏw ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛yˆÏ£ÏÓ˚ ~Ü˛!ê˛ ÙIy
àë˛l Ü˛ˆÏÓ˚ (invasion theory)–

çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù Ü˛°yÓ˚ xÓfliyl xl%ÎyÎ˚# §y•zˆÏÊ˛yˆÏly!fiê˛!° !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚– ~ˆÏQyˆÏÊœ˛yˆÏÎ˚Ü˛ §y•zˆÏÊ˛yˆÏly!fiê˛!°
(Ectophloic Siphonostele) ˆï˛ çy•zˆÏ°ˆÏÙÓ˚ Ó!•/˛õyˆÏŸª≈ ˆÊœ˛yˆÏÎ˚Ù ~ÓÇ ÙôƒfliˆÏ° ÙIy ÌyˆÏÜ˛– •zÜ%˛•z!§ê˛yÙ

(Equisetum) ~ÓÇ Ê˛yˆÏî≈Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ ˆòáy ÎyÎ˚– x˛õÓ˚!òˆÏÜ˛ ˆÎ !fiê˛!°ˆÏï˛ çy•zˆÏ°ˆÏÙÓ˚ í˛zË˛Î˚ ˛õyˆÏŸª≈ ˆÊœ˛yˆÏÎ˚Ù
G ÙôƒfliˆÏ° ÙIy ÌyˆÏÜ˛ ï˛yˆÏÜ˛ xƒy!¡≥˛ˆÏÊœ˛yˆÏÎ˚Ü˛ §y•zˆÏÊ˛yˆÏly!fiê˛!° (Amphiphloic Siphonostele) Ó°y •Î˚ñ ˆÎÙl
ÙyÓ˚!§!°Î˚yÎ˚ (Marsilea) ˆòáy ÎyÎ˚–

˛õeyÓÜ˛y¢!Ó•#l ~ÓÇ xË˛@¿ §ÇÓ•l Ü˛°y§Ù!‹TÓ˚ myÓ˚y à!ë˛ï˛ §y•ẑ ÏÊ˛y Ï̂ly!fiê˛!° Ï̂Ü˛ ˆ§y Ï̂° Ï̂ly!fiê˛!° (Solenostele)

Ó°y •Î˚– xyÓyÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ˛õeyÓÜ˛y¢ §Ù!ß∫ï˛ Ë˛@¿ xÌ≈yÍ á![˛ï˛ !fiê˛!°ˆÏÜ˛ !í˛Ü‰˛!ê˛G!fiê˛!° (Dictyostele) Ó°y •Î˚–
~•z ôÓ˚ˆÏlÓ˚ !fiê˛!°Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ á[˛ˆÏÜ˛ ˆÙ!Ó˚!fiê˛!° (Meristele) Ó°y •Î˚–

ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ í˛zFã˛ˆÏ◊î#Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qò ˆàye ˆÎÙl §yÎ˚y!ÌˆÏÎ˚§#ñ ˆê˛!Ó˚ˆÏí˛§#ñ ˆÓœÜ‰˛ˆÏl§# •zï˛ƒy!òˆÏï˛
!í˛Ü‰˛!ê˛ˆÏÎ˚y!fiê˛!° ˆòáy ÎyÎ˚– Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ~•zçyï˛#Î˚ !fiê˛!°ˆÏÜ˛ §ÓˆÏã˛ˆÏÎ˚ í˛zß¨ï˛ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ˛õ!°§y•z!Üœ˛Ü‰˛
!fiê˛!° (Polycyclic stele) lyˆÏÙ xyÓ˚ ~Ü˛ !ÓˆÏ¢£Ï ôÓ˚ˆÏlÓ˚ !fiê˛!° xyˆÏSÈ ˆÎáyˆÏl çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù ~ˆÏÜ˛Ó˚ x!ôÜ˛
ã˛e´yÜ˛yˆÏÓ˚ §yçyl ÌyˆÏÜ˛– ˛õ!°ˆÏ˛õy!í˛ˆÏÎ˚§# ˆàyˆÏeÓ˚ !Ü˛S%È í˛z!qˆÏò åˆÎÙl ≤’y!ê˛ˆÏ§!Ó˚Î˚yÙä ~•z ôÓ˚ˆÏlÓ˚ !fiê˛!° ˛õyGÎ˚y ÎyÎ˚
å!ã˛e ≠ 4.2ä–



118 NSOU l  CC-BT-04

!ã˛e lÇ 4.2 /     ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ !fiê˛!° ˆÓ˚áy!B˛ï˛ !ã˛e– Ü˛É •ƒyˆÏ≤’y!fiê˛!°ó
áÉ xƒyÜ‰˛!ê˛ˆÏly!fiê˛!°ó àÉ ˆ≤’ˆÏQy!fiê˛!°ó âÉ !Ù◊ÈüÈˆ≤ÃyˆÏê˛y!fiê˛!°ó .É ~ˆÏQyˆÏÊœ˛y!Î˚Ü˛ §y•zˆÏÊ˛yˆÏly!fiê˛!°ó

ã˛É xƒy!¡≥˛ˆÏÊœ˛y!Î˚Ü˛ §y•zˆÏÊ˛yˆÏly!fiê˛!°ó SÈÉ !í˛Ü‰˛!ê˛G!fiê˛!°ó çÉ Ó‡ xyÓï≈˛yÜ˛yÓ˚
§ˆÏ°ˆÏly!fiê˛!°ó V˛É Ó‡ xyÓï≈˛Ü˛yÓ˚ !í˛Ü‰˛!ê˛G!fiê˛!°–

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò §yôyÓ˚îï˛ ˆàÔî Ó,!k˛ ˆòáy ÎyÎ˚ ly– ï˛ˆÏÓ xï˛#ˆÏï˛ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Óy xDyÓ˚Î%ˆÏà
Ó,«˛ÓÍ ˆ°!˛õˆÏí˛yˆÏí˛lˆÏí»˛!°§‰ (Lepidodendrales) Óà≈Ë%˛_´ í˛z!qˆÏò ˆàÔî Ó,!k˛ •ï˛– Óï≈˛ÙyˆÏl xy•zˆÏ§y•z!ê˛§‰
(Isoetes) G Ó!ê˛∆!ã˛Î˚yˆÏÙ (Botrychium) !ÓˆÏ¢£Ï Ó˚Ü˛ˆÏÙÓ˚ ˆàÔîÓ,!k˛ °«˛ Ü˛Ó˚y ˆàˆÏSÈ–

~ï˛«˛î xyÙÓ˚y Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ xlƒï˛Ù í˛zˆÏÕ‘áˆÏÎyàƒ ã˛!Ó˚e !•ˆÏ§ˆÏÓ ê˛∆yÜ˛#ˆÏí˛Ó˚ (Tracheid) í˛z˛õ!fli!ï˛ˆÏÜ˛
ˆçˆÏl!SÈ– !Ü˛v Óï≈˛Ùyl !Ü˛S%È !Ü˛S%È í˛z!qò ˆÎÙl ˆ§°y!çˆÏl°yñ •zÜ%˛•z!§ê˛yÙñ Ùy!¢≈!°Î˚yñ ˆê˛!Ó˚!í˛Î˚yÙ ˆÌˆÏÜ˛ Óy!•Ü˛y Óy
ˆË˛§‰° (vessel) ~Ó˚ í˛z˛õ!fli!ï˛ ≤ÃÙy!îï˛ •ˆÏÎ˚ˆÏSÈ– í˛zÍ˛õ!_àï˛Ë˛yˆÏÓ ~=!° =ÆÓ#ç# í˛z!qˆÏòÓ˚ xyò¢≈ Óy!•Ü˛y ˆÌˆÏÜ˛
xy°yòy–

4.5.3  çll

ˆÓ˚î%ôÓ˚ í˛z!qˆÏò çll xDç (vegetative) G x Ï̂ÎÔl (asexual) ˛õk˛!ï˛ˆÏï˛ §¡õß¨ •Î˚–

xDç çll Ó˚y•zˆÏçyˆÏÙÓ˚ G˛õÓ˚ §,‹T Ó‡ˆÏÜ˛y£Ï# ˆàÙy åˆÎÙl §y•zˆÏ°yê˛yÙä Óy Ü˛® (tuber) åˆÎÙl •zÜ%˛•z!§ê˛yÙä
myÓ˚y §¡õß¨ •ˆÏï˛ ˛õyˆÏÓ˚– xyÓyÓ˚ ˛õ!Ó˚îï˛ Ó˚y•zˆÏçyˆÏÙÓ˚ ˆÜ˛yl xÇ¢ ÷!Ü˛ˆÏÎ˚ ˆàˆÏ° lï%˛l Ù)° G ˛õyï˛y §,!‹TÓ˚ ˛õÓ˚ !Ó!FSÈß¨
¢yáy=!° fl∫yÓ°¡∫# í˛z!qò !•§yˆÏÓ ç#Ól ÷Ó˚& Ü˛ˆÏÓ˚– xˆÏlÜ˛ §ÙÎ˚ ˛õyï˛yÓ˚ Ó,hs˝ ˆÌˆÏÜ˛ Ù%Ü%˛° çß√yÎ˚ Îy lï%˛l àyˆÏSÈÓ˚
çß√ ˆòÎ˚ åˆÎÙl í»˛yÎ˚˛õˆÏê˛!Ó˚§‰ä–
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xˆÏÎÔl çll / ˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò ˆÓ˚î%Ó˚ ÙyôƒˆÏÙ xˆÏÎÔl çll §¡õß¨ Ü˛ˆÏÓ˚– Ù§ G !°Ë˛yÓ˚GÎ˚yê≈˛
(liverwort) çyï˛#Î˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛ §¡õ)î≈ ˆÓ˚î%ôÓ˚ xÇ¢!ê˛ ~Ü˛!ê˛Ùye ˆÓ˚î%fli!°ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– !Ü˛v Ê˛yî≈çyï˛#Î˚
í˛z!qò§• xlƒyl §ÇÓ•l Ü˛°yÎ%_´ í˛z!qò Ó‡ˆÏÓ˚î%fli!°Î%_´–

xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ˆÎÙl Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia), Ó˚y•z!lÎ˚y (Rhynia)ñ •Ó˚!lˆÏÎ˚yÊ˛y•zê˛ˆÏl
(Horneophyton) ˆÓ˚î%fli°# Ü˛y[˛ç (cauline) !SÈ° ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– xlƒylƒ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ˆÓ˚î%fli°#
˛õyï˛yÓ˚ §ˆÏD §¡õÜ≈˛Î%_´ •Î˚ ~ÓÇ ~•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î%fli°# Ó•lÜ˛yÓ˚# ˆÓ˚î%˛õe Óy ˆflõyˆÏÓ˚y!Ê˛° ÓˆÏ°– ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ
!l¡¨ˆÏ◊î#Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ˆÓ˚î%˛õe=!° ~Ü˛§yˆÏÌ §!Iï˛ •ˆÏÎ˚ ˆÓ˚î%˛õeÙMÈ˛Ó˚# (strobilus) àë˛l Ü˛ˆÏÓ˚ åˆÎÙl
°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙñ ˆ§°y!çˆÏl°yñ •zÜ%˛•z!§ê˛yÙä– í˛zFã˛ˆÏ◊î#Ó˚ Ê˛yˆÏî≈ åí»˛yÎ˚˛õˆÏê˛!Ó˚ˆÏí˛§#ñ ˛õ!°ˆÏ˛õy!í˛ˆÏÎ˚§# ˆàyeË%˛_´ä
Ü˛ï˛Ü˛=!° ˆÓ˚î%fli°# ˛õeˆÏÜ˛Ó˚ !l¡¨ï˛ˆÏ° !l!ò≈‹T Ó˚#!ï˛ˆÏï˛ Ùôƒ!¢Ó˚yÓ˚ ò%˛õyˆÏ¢ §yçyl ÌyˆÏÜ˛– ~ˆÏÜ˛ ˆ§yÓ˚y§ (sorus)

ÓˆÏ°–

Óƒ!_´ç!l (ontogeny) G àë˛làï˛Ë˛yˆÏÓ ˆÓ˚î%fli°# ò%ôÓ˚ˆÏlÓ˚ •Î˚– ˆàyˆÏÎ˚ˆÏÓ° 1880 •zí˛zˆÏflõyÓ˚yl!çÎ˚yÙ
(Eusporangium) G ˆ°ˆÏ≤WzyˆÏflõyÓ˚yl!çÎ˚yÙ (Leptosporangium) ÓˆÏ° !ã˛!•´ï˛ Ü˛ˆÏÓ˚l– •zí˛zˆÏflõyÓ˚yl!çÎ˚yÙ
xˆÏlÜ˛=!° ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˜ï˛!Ó˚ •Î˚– ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï=!° !ÓË˛y!çï˛ •ˆÏ° Óy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° ˆÓ˚î%fli°#Ó˚
xyÓÓ˚î àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° ≤ÃyÌ!ÙÜ˛ ˆflõyˆÏÓ˚y!çly§ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ Îy ˛õˆÏÓ˚ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï
(spore mother cells) ˛õ!Ó˚îï˛ •Î˚– ˆÓ!¢Ó˚Ë˛yà •zí˛zˆÏflõyÓ˚yl!çÎ˚yˆÏÙÓ˚ xyÓÓ˚î ò%•z Óy ï˛yÓ˚ ˆÓ!¢ hflÏÓ˚ Î%_´ •Î˚
å§y•zˆÏ°yê˛yÙñ Ó!ê˛∆!ã˛Î˚yÙäñ Ü˛álG Ü˛álG ~Ü˛hflÏÓ˚ Î%_´ •ˆÏï˛ ˛õyˆÏÓ˚ å°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙñ ˆ§°y!çˆÏl°yä–
•zí˛zˆÏflõyÓ˚yl!çÎ˚yˆÏÙ x§Çáƒ G x!l!ò≈‹T §ÇáƒyÎ˚ ˆÓ˚î% ˜ï˛!Ó˚ •Î˚ ~ÓÇ ˆÓ˚î%fli°#Ó˚ Ó,hs˝!ê˛ (Stalk) ˆSÈyê˛ G ò,ì ¸̨
•Î˚–

ˆ°ˆÏ≤WzyˆÏflõyÓ˚yl!çÎ˚yÙ ~Ü˛!ê˛Ùye ˆÓ˚î%fli°# ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˜ï˛!Ó˚ •Î˚– ˛õ!Ó˚îï˛ ˆÓ˚î%fli°#Ó˚ xyÓÓ˚î ~Ü˛
ˆÜ˛y£Ï hflÏÓ˚ Î%_´ •Î˚ ~ÓÇ ˆÓ˚î%fli°# Ó,hs˝!ê˛ ò,ì˛¸ •Î˚ ly– ~•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î%fli°#ˆÏï˛ !l!ò≈‹T §ÇáƒyÎ˚ ˆÓ˚î% ˜ï˛!Ó˚ •Î˚–

x§‰Ù%ˆÏu˛§# ˆàyˆÏe àë˛làï˛ G í˛zÍ˛õ!_àï˛Ë˛yˆÏÓ •zí˛zˆÏflõyˆÏÓ˚yl!çÎ˚yÙ G ˆ°ˆÏ≤WzyˆÏflõyˆÏÓ˚yl!çÎ˚yˆÏÙÓ˚ ÙyV˛yÙy!V˛
~Ü˛ ôÓ˚ˆÏlÓ˚ ˆÓ˚î%fli°# ˛õyGÎ˚y ÎyÎ˚–

í˛zÍ˛õ!_ G xÓfliyl xl%ÎyÎ˚# ˆ§yÓ˚y§ !ï˛l ôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚– ≤Ãyhs˝#Î˚ (Marginal) ˆ§yÓ˚y§ñ xhs˝/≤Ãyhs˝#Î˚ (intra

marginal) ˆ§yÓ˚y§ ~ÓÇ í˛z˛õ!Ó˚ï˛°#Î˚ (superficial) ˆ§yÓ˚y§– ≤Ãyhs˝#Î˚ ˆ§yÓ˚yˆÏ§ ˆÓ˚î%fli°# ˛õyï˛y Óy ˛õeˆÏÜ˛Ó˚
(pinnule) ≤Ãyhs˝ˆÏò¢ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– •y•zˆÏÙˆÏlyÊ˛y•z°yÙ G !°u˛!§Î˚yˆÏï˛ ~•z ôÓ˚ˆÏlÓ˚ ˆ§yÓ˚y§ ˛õyGÎ˚y ÎyÎ˚– xhs˝/
≤Ãyhs˝#Î˚ ˆ§yÓ˚yˆÏ§Ó˚ ˆ«˛ˆÏe ˛õyï˛y Óy ˛õeˆÏÜ˛Ó˚ !l¡¨ï˛ˆÏ° xÓ!fliï˛ xô/≤Ãyhs˝#Î˚ (sub marginal) ˆÜ˛y£Ï=!° !ÓË˛y!çï˛
•ˆÏÎ˚ ì˛yÜ˛ly Óy •zlí%˛!§Î˚yˆÏÙÓ˚ ÙˆÏï˛y ˛õò≈y (Indusium flap) àë˛l Ü˛ Ï̂Ó˚– ~ Ï̂Ü˛ lÜ˛° ì˛yÜ˛ly (false indusium) Ó Ï̂°
Îy ˆê˛!Ó˚§ñ ˆê˛!Ó˚!í˛Î˚yÙ ≤ÃË,˛!ï˛ Ê˛yˆÏî≈ ˆòáy ÎyÎ˚– í˛z˛õÓ˚#ï˛°#Î˚ (superficial or abaxial) ˆ§yÓ˚y§ G ˛õyï˛yÓ˚ xô/
≤Ãyhs˝#Î˚ ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˜ï˛!Ó˚ •Î˚– ~ˆÏ«˛ˆÏe ˛õyï˛yÓ˚ ≤Ãyhs˝Ë˛yà ˆÜ˛y£Ï=!° §!e´Î˚Ë˛yˆÏÓ !ÓË˛y!çï˛ •GÎ˚yÓ˚ ˆ§yÓ˚y§ ˛õyï˛yÓ˚
≤Ãyhs˝Ë˛yà ˆÌˆÏÜ˛ ò)ˆÏÓ˚ §ˆÏÓ˚ ÎyÎ˚– ÙˆÏl Ü˛Ó˚y •Î˚ ˆÎ xy!ò xÓfliyÎ˚ ≤Ãyhs˝#Î˚ ˆÓ˚î%fli°# e´ˆÏÙ ˛õeÜ˛ Óy ˛õyï˛yÓ˚ !l¡¨Ë˛yˆÏà
§ˆÏÓ˚ ~ˆÏ§ í˛z˛õ!Ó˚ï˛°yÎ˚ xÓfliyÎ˚ ≤ÃyÆ •Î˚– ~•z âê˛lyˆÏÜ˛ Ê˛y•zˆÏ°!ê˛Ü˛ fl‘y•zí˛ (Phyletic slide) Ó°y •Î˚–
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!ã˛e lÇ 4.3     /     !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ ˆ§yÓ˚y§–
A. Simplices,   B. Gradatae,  C. Mixtae

ˆ§yÓ˚yˆÏ§ ˆÓ˚î%fli°#Ó˚ §Iy˛õk˛!ï˛ !ï˛l ôÓ˚ˆÏlÓ˚ •Î˚– ˆÓ˚î%fli°#=!° ~Ü˛•z§ˆÏD ˛õ!Ó˚î!ï˛ °yË˛ Ü˛Ó˚ˆÏ° §Ç!Ÿ’‹T
ˆ§yÓ˚y§ˆÏÜ˛ §yôyÓ˚î Óy !§¡õ°‰ ˆ§yÓ˚y§ (simple) ÓˆÏ°– xˆÏlÜ˛ §ÙÎ˚ ≤ÃÓ#î ˆÓ˚î%fli°# ÙyˆÏV˛ ÌyˆÏÜ˛ ~ÓÇ ~ˆÏòÓ˚ ò%!òˆÏÜ˛
xˆÏ˛õ«˛yÜ,˛ï˛ lÓ#l ˆÓ˚î%fli°#=!° e´Ùyß∫ˆÏÎ˚ §yçyl ÌyˆÏÜ˛ ï˛ál ~•z ôÓ˚ˆÏlÓ˚ ˆ§yÓ˚y§ˆÏÜ˛ ˆ@˝ÃˆÏí˛ê˛ (Gradate) ˆ§yÓ˚y§
ÓˆÏ°– xyÓyÓ˚ ˆ§yÓ˚yˆÏ§ !Ó!Ë˛ß¨ ÓÎ˚ˆÏ§Ó˚ ˆÓ˚î%fli°#=!° ˆÜ˛ylG e´Ù ly ˆÙˆÏl !Ù◊ xÓfliyÎ˚ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ál ï˛yˆÏÜ˛
!Ù◊ Óy !Ù:í‰̨  (Mixed) ˆ§yÓ˚y§ ÓˆÏ°– §yôyÓ˚î Óy !§¡õ°‰ ˆ§yÓ˚y§ˆÏÜ˛ xy!ò ≤ÃÜ,˛!ï˛Ó˚ G !Ù◊ ˆ§yÓ˚yˆÏ§Ó˚ í˛zß¨ï˛ ÓˆÏ°
ÙˆÏl Ü˛Ó˚y •Î˚ å!ã˛e ≠ 4.3ä–

˛õ!Ó˚îï˛ ˆÓ˚î%fli°# §yôyÓ˚îï˛ §Ó,hs˝Ü˛ •Î˚– Ó,ˆÏhs˝Ó˚ G˛õÓ˚ xô≈ˆÏày°yÜ˛yÓ˚ Ü˛ƒy˛õ!§í˛z° (capsule) ÌyˆÏÜ˛– Ü˛ƒy˛õ!§í˛z°
≤ÃyÜ˛yÓ˚ !lˆÏ«˛˛õÓ°Î˚ Óy xƒyl%°y§ (Annulus) lyˆÏÙ fli(° !Ü˛í˛z!ê˛lÎ%_´ ˆÜ˛y£ÏhflÏÓ˚ !òˆÏÎ˚ ˜ï˛!Ó˚– !lˆÏ«˛˛õÓ°Î˚ í˛zÕ‘¡∫ñ
xl%≤Ãfli Óy !ï˛Î≈Ü˛Ë˛yˆÏÓ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– !lˆÏ«˛˛õÓ°ˆÏÎ˚Ó˚ !Ó˛õÓ˚#ï˛ !òˆÏÜ˛ !Ü˛S%È xÇˆÏ¢Ó˚ ˆÜ˛y£Ï=!° ˛õyï˛°y ≤ÃyÜ˛yÓ˚Î%_´
ÎyˆÏÜ˛ ˆË˛òlfliyl (stomium) ÓˆÏ°– ˛õ!Ó˚îï˛ ˆÓ˚î%fli°# e´ˆÏÙ ÷‹Ò •Î˚ ~ÓÇ ï˛ál !lˆÏ«˛˛õ Ó°ˆÏÎ˚Ó˚ ˆÜ˛y£Ï=!° Óy•zˆÏÓ˚Ó˚
!òˆÏÜ˛ ˛õyï˛°y ≤Ãyã˛#Ó˚ ˆÜ˛yˆÏ£ÏÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ lï˛ •Î˚– ~•z xÓfliyÎ˚ !lˆÏ«˛˛õÓ°Î˚ §ÇÜ%˛!ã˛ï˛ •ˆÏÎ˚ ˆË˛òl fliyl !Óò#î≈
•Î˚ G ˛õ!Ó˚îï˛ ˆÓ˚î% !l!«˛Æ •Î˚–

n xl%¢#°l#ÈüüüÈ2

1– §!ë˛Ü˛ í˛z_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚&l /

åÜ˛ä Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò çy•zˆÏàyê˛ §,!‹TÓ˚ §ˆÏD §ˆÏD ˆÜ˛yl‰ çl%Ó˚ ÷Ó˚& •Î˚⁄ (i) !°DôÓ˚ çl%ñ (ii) ˆÓ˚î%ôÓ˚
çl%ñ (iii) ò%ˆÏê˛y•zñ (iv) !l!ò≈‹T Ë˛yˆÏÓ Ó°y §Ω˛Ó lÎ˚–

åáä ˆ§y°yˆÏly!fiê˛!° á![˛ï˛ •ˆÏÎ˚ ˆÎ !fiê˛!° àë˛l Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ (i) ˆ≤’ˆÏQy!fiê˛!°ñ (ii) xƒyÜ‰˛!ê˛ˆÏly!fiê˛!°ñ (iii)
!í˛Ü‰˛!ê˛ˆÏÎ˚y!fiê˛!°ñ (iv) ˛õ!°§y•z!Üœ˛Ü‰˛ !fiê˛!° ÓˆÏ°–

åàä ˆÓ˚î%fli°#Ó˚ ˆÎ xÇˆÏ¢ ˆÓ˚î%!lˆÏ«˛˛õ §y•yÎƒ Ü˛ˆÏÓ˚ ï˛y •° (i) Ó,hs˝ñ (ii) !lˆÏ«˛˛õÓ°Î˚ñ (iii) ˆË˛òlfliyl–

2– ï%˛°ly Ü˛Ó˚&l /

åÜ˛ä Ùy•zˆÏe´y!Ê˛° G ˆÙày!Ê˛°
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åáä •zí˛zˆÏflõyÓ˚yl!çÎ˚yÙ G ˆ°ˆÏ≤WzyˆÏflõyÓ˚yl!çÎ˚yÙ

åàä §yôyÓ˚î G !Ù◊ ˆ§yÓ˚y§

4.6  !°DôÓ˚ çl%

ÙyˆÏÎ˚y!§§ ≤Ã!e´Î˚yÎ˚ •ƒy≤’ˆÏÎ˚í˛ (n) ˆÓ˚î% í˛zÍ˛õyòˆÏlÓ˚ §ˆÏD §ˆÏD ˆÓ˚î%ôÓ˚ Óy !í˛≤’ˆÏÎ˚í˛ (2n) çl%Ó˚ ˛õ!Ó˚§Ùy!Æ âˆÏê˛
~ÓÇ !°DôÓ˚ Óy •ƒy≤’ˆÏÎ˚í˛ (n) çl%Ó˚ ÷Ó˚& •Î˚– §%ï˛Ó˚yÇ •ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î%•z •° !°DôÓ˚ çl%Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï–

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò !°DôÓ˚ çl%Ó˚ í˛z˛õ!fli!ï˛ ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ ò#â≈fliyÎ˚# •Î˚ ly ~ÓÇ §ÙˆÏÓ˚î% ≤Ã§)ï˛ í˛z!qò ˆÌˆÏÜ˛
Îï˛ x§ÙˆÏÓ˚î%≤Ã§) í˛z!qˆÏòÓ˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •GÎ˚y ÎyˆÏÓ ï˛ï˛ ~•z çl%Ó˚ fliyÎ˚#c Ü˛ÙˆÏï˛ ˆòáy ÎyÎ˚– °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ
§• xlƒylƒ §ÙˆÏÓ˚î%≤Ã§) í˛z!qˆÏò !°DôÓ˚ í˛z!qò ò#â≈fliyÎ˚# •Î˚ ~ÓÇ ˛õ!Ó˚îï˛ •ˆÏï˛ Ü˛ˆÏÎ˚Ü˛ ÓSÈÓ˚ §ÙÎ˚ °yˆÏà– ï%˛°lyÎ˚
x§ÙˆÏÓ˚î%≤Ã§)ï˛ í˛z!qˆÏò !°DôÓ˚ çl% Ü˛ˆÏÎ˚Ü˛ â^˝ê˛y ˆÌˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛ §Æy• fliyÎ˚# •ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ àë˛làï˛ Ë˛yˆÏÓG á%Ó
•…y§≤ÃyÆ •Î˚ åˆ§°y!çˆÏl°y G xy•zˆÏ§y•z!ê˛§‰ä– xˆÏlÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ !°DôÓ˚ í˛z!qˆÏò Ùy•zÜ˛Ó˚y•zçy (Mycor-

rhiza) §•yÓfliyl ˆòáy ÎyÎ˚ åˆÎÙl §y•zˆÏ°yê˛yÙñ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙä–

4.6.1  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏ° ˆÓ˚î%Ó˚ Ó!•/cÜ˛ ˆÊ˛ˆÏê˛ ÎyÎ˚ ~ÓÇ xhs˝/cÜ˛ Ó‡ˆÏÜ˛y£Ï# §)eÓ˚*ˆÏ˛õ ˆÓ!Ó˚ˆÏÎ˚ ~ˆÏ§
ˆ≤ÃyˆÏê˛y!lÙy àë˛l Ü˛ˆÏÓ˚– ˆ≤ÃyˆÏê˛y!lÙy e´Ùyàï˛ !ÓË˛_´ •ˆÏÎ˚ ˆ≤ÃyÌƒy°y§ (Prothallus) àë˛l Ü˛ Ï̂Ó˚– í˛z˛õ!Ó˚í˛z_´
§ÙˆÏÓ˚î%≤Ã§) Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ !°DôÓ˚ í˛z!qò=!° ˆÎˆÏ•ï%˛ ˆÓ˚î%Ó˚ Óy•zˆÏÓ˚ §,!‹T •Î˚ ~ˆÏòÓ˚ Ó!•/ˆÏÓ˚î% (Exosporic)

çyï˛ ÓˆÏ°– ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ x§ÙˆÏÓ˚î%≤Ã§)ï˛ í˛z!qˆÏò !°DôÓ˚ í˛z!qò ˆÓ˚î%Ó˚ ÙˆÏôƒ•z §,!‹T •Î˚ ~ÓÇ ~Ë˛yˆÏÓ §,‹T !°DôÓ˚
í˛z!qòˆÏÜ˛ xhs˝/ˆÏÓ˚î% (endosporic) çyï˛ Ó Ï̂°–

4.6.2  çll

§ÙˆÏÓ˚î% çyï˛ ˆ≤ÃyÌƒy°yˆÏ§Ó˚ §•Óy§# (monoecious) xÌ≈yÍ ~Ü˛•z ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ˛õ%Ç G flf#ôyl# í˛zË˛Î˚ çll xD•z
çß√yÎ˚– x§ÙˆÏÓ˚î%≤Ã§)ï˛ í˛z!qˆÏòÓ˚ ˆ«˛ˆÏe !Ë˛ß¨Óy§# (dioecious) •Î˚ ˆÎáyˆÏl ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ˛õ%Çôyl# G
flf#ôyl# çß√yÎ˚– §yôyÓ˚îï˛ x«˛#Î˚ ˆ≤ÃyÌƒy°yˆÏ§Ó˚ (axial prothallus) ˛õ%Ç G flf#ôyl#=!° §yÓ˚y ˆ≤ÃyÌƒy°y§ àyˆÏe SÈí˛¸yl
ÌyˆÏÜ˛ å§y•zˆÏ°yê˛yÙñ G!Ê˛ˆÏÎ˚y@’§yÙäñ !Ü˛v !Ó£ÏÙ˛õ,¤˛#Î˚ ˆ≤ÃyÌƒy°yˆÏ§ åí˛zFã˛ ˆ◊!îÓ˚ ˆÎÙl í»˛yÎ˚˛õˆÏê˛!Ó˚§ä ˛õ%Çôyl#=!°
l#ˆÏã˛Ó˚ !òˆÏÜ˛ Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ ÙˆÏôƒ ~ÓÇ flf#ôyl#=!° G˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ x@˝Ãfli áÑyˆÏçÓ˚ l#ˆÏã˛ Ë˛yçÜ˛ xÇˆÏ¢ §!Iï˛ ÌyˆÏÜ˛–

4.6.3  !lˆÏ£ÏÜ˛ñ º*î !ÓÜ˛y¢ G lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qò

˛õ%Çôyl# G flf#ôyl# í˛zË˛ˆÏÎ˚ ˛õ!Ó˚îï˛ •ˆÏ° !lˆÏ£ÏÜ˛ §¡õß¨ •Î˚– ≤ÃÌˆÏÙ ˛õ!Ó˚îï˛ flf#ôyl#Ó˚ @˝Ã#Óy G xB˛#Î˚ ly!°ˆÏÜ˛y£Ï=!°
oÓ#Ë)˛ï˛ •ˆÏÎ˚ ~Ü˛!ê˛ ly!°˛õÌ §,!‹T Ü˛ˆÏÓ˚– ~•z ˛õˆÏÌ Ùƒy!°Ü˛ x¡‘ñ !Ùí˛z!§ˆÏ°ç G xlƒylƒ Ó˚y§yÎ˚!lÜ˛ ˛õòyÌ≈ ÌyˆÏÜ˛ ÎyÓ˚
xyÜ˛£Ï≈ˆÏî ÷e´yî% xyÜ,˛‹T •ˆÏÎ˚ ~ˆÏ§ xB˛ Ùôƒfli !í˛¡∫yî%Ó˚ §yˆÏÌ !Ù!°ï˛ •Î˚– !í˛¡∫yî% !l!£Ï_´ •GÎ˚yÓ˚ ˛õÓ˚ ~Ó˚ ã˛yÓ˚ôyˆÏÓ˚
˛õ%Ó˚& ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •Î˚ ~ÓÇ xÓˆÏ¢ˆÏ£Ï çy•zˆÏàyê˛ Óy xy!ò º*î à!ë˛ï˛ •Î˚– xy!òº*î í˛zÍ˛õß¨ •GÎ˚yÓ˚ §ˆÏD §ˆÏD !°DôÓ˚
çl%Ó˚ ˛õ!Ó˚§Ùy!Æ âˆÏê˛ G ˆÓ˚î%ôÓ˚ çl%Ó˚ í˛zÍ˛õ!_ §)!ã˛ï˛ •Î˚–

xy!òº*î §,!‹Tñ º*ˆÏîÓ˚ ˛õ!Ó˚fl≥%˛Ó˚î ˆÌˆÏÜ˛ xÓˆÏ¢ˆÏ£Ï lï%˛l fl∫yÓ°¡∫# ˆÓ˚î%ôÓ˚ í˛z!qò §,!‹TÓ˚ §ÙhflÏ âê˛lyÓ°#ˆÏÜ˛
º*î!ÓÜ˛y¢ (Embryogeny) ÓˆÏ°– xy!òº*ˆÏî•z ≤ÃÌÙ !ÓË˛yçl ≤ÃfliˆÏFSÈò Óy °¡∫ˆÏFSÈò myÓ˚y •ˆÏï˛ ˛õyˆÏÓ˚– ≤ÃfliˆÏFSÈò
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!ÓË˛yçl §yôyÓ˚îï˛ !l¡¨ˆÏ◊!îÓ˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò G °¡∫ˆÏFSÈò !ÓË˛yçl ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò
ˆòáy ÎyÎ˚– º*î §,!‹TÓ˚ ˛õÓ˚ lÓ#l º*ˆÏî ò%ˆÏê˛y !l!ò≈‹T ˆÙÓ˚& ÌyˆÏÜ˛ñ x@˝Ãfli ˆÙÓ˚& (apical pole) Îy !Óê˛˛õy@˝Ã (shoot apex)

G ˛õyï˛y àë˛l Ü˛ˆÏÓ˚ ~ÓÇ !l¡¨fli ˆÙÓ˚& (basal pole) Îy ˆÌˆÏÜ˛ ôyÓ˚Ü˛ Óy §y§‰ˆÏ˛õl§yÓ˚ (suspensor) ˜ï˛!Ó˚ •Î˚– x@˝Ãfli
ˆÙÓ˚& Î!ò flf#ôyl#Ó˚ xˆÏB˛Ó˚ !òˆÏÜ˛ ÌyˆÏÜ˛ ï˛ál ˆ§•z º*îˆÏÜ˛ ~ˆÏu˛yˆÏflÒy!˛õÜ˛ (Endoscopic) ~ÓÇ Î!ò @˝Ã#ÓyÓ˚ !òˆÏÜ˛ Ù%á
Ü˛ˆÏÓ˚ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ ~ˆÏ:yˆÏflÒy!˛õÜ˛ (Exoscopic) º*î Ó°y •Î˚– ~ˆÏu˛yˆÏflÒy!˛õÜ˛ º*î ˆòáy ÎyÎ˚– §y§ˆÏl˛õl§Ó˚ §yôyÓ˚îï˛
~ˆÏu˛yˆÏflÒy!˛õÜ˛ º*ˆÏî ˆòáy ÎyÎ˚–

º*îˆÏÜ˛y£Ï=!° ˛õÓ˚ ˛õÓ˚ !ÓË˛yçˆÏlÓ˚ ˛õÓ˚ ~=!° ã˛yÓ˚!ê˛ ò%•z ˆÜ˛y£Ï !Ó!¢‹T ˆÜ˛yÎ˚yí»˛yrê˛ (quadrant) ~ !ÓË˛_´ •Î˚–
G˛õˆÏÓ˚Ó˚ ˆÜ˛yÎ˚yí»˛yrê˛ˆÏÜ˛ ~!˛õˆÏÓ§y° ˆÜ˛yÎ˚yí»˛yrê˛ ÓˆÏ° Îy ˆÌˆÏÜ˛ Ó#ç˛õe G Ù)° ˜ï˛!Ó˚ •Î˚– !lˆÏã˛Ó˚ ˆÜ˛yÎ˚yí»˛yrê˛ˆÏÜ˛
•y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛yÎ˚yí»˛yrê˛ ÓˆÏ° Îy ˆÌˆÏÜ˛ ˛õò (foot) G Ü˛y[˛ à!ë˛ï˛ •Î˚–

4.6.4  ç#Ólã˛ˆÏe´ xfiË˛yÓy!ÓÜ˛ï˛y
Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ Úfl∫yË˛y!ÓÜ˛Û ç#Ólã˛ˆÏe´ Ü˛álG Ü˛álG xfl∫yË˛y!ÓÜ˛ï˛y ˆòáy ÎyÎ˚– ~•z ôÓ˚ˆÏlÓ˚ !Óã%˛ƒ!ï˛

≤ÃÜ,˛!ï˛ˆÏï˛ ˆÎÙl ˆòáy ÎyÎ˚ ˆï˛Ù!l ˛õÓ˚#«˛yàyˆÏÓ˚G §,!‹T Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– x§Dç!l (apogamy), xˆÏÓ˚î%ç!l
(Apospory) G x˛õ%Çç!l (Parthenogenesis) •° ~Ùl Ü˛ˆÏÎ˚Ü˛ ôÓ˚ˆÏlÓ˚ xfl∫yË˛y!ÓÜ˛ï˛y–

Îál ˆÜ˛ylG ˆÓ˚î%ôÓ˚ í˛z!qò àƒyˆÏÙˆÏê˛Ó˚ í˛z˛õ!fli!ï˛ Óy !Ù°l SÈyí˛¸y•z §Ó˚y§!Ó˚ !°DôÓ˚ í˛z!qò ˆÌˆÏÜ˛ §,‹T •Î˚ ï˛ál ~•z
˛õk˛!ï˛ˆÏÜ˛ x§Dç!l Óy xƒyˆÏ˛õyàƒy!Ù ÓˆÏ°– ~•zË˛yˆÏÓ §,‹T ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qˆÏòÓ˚ ÙˆÏï˛y •ƒy≤’ˆÏÎ˚í˛ (n) •Î˚–
•ƒy≤’ˆÏÎ˚í˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£Ï ÙyˆÏÎ˚y!§§ ly •GÎ˚yÎ˚ ˆÓ˚î% ˜ï˛!Ó˚ •Î˚ ly– °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙñ ˆê˛!Ó˚§‰ñ í»˛y•zˆÏÎ˚y˛õˆÏê˛!Ó˚§‰ ≤ÃË,˛!ï˛
Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò x§Dç!l ˆòáy ÎyÎ˚– Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ñ á!lç ˆ˛õy£Ïîñ xyˆÏ°yÓ˚ Ùyl G Ùyey ~ÓÇ •Ó˚ˆÏÙyl ≤ÃË,˛!ï˛
Ü˛yÓ˚ˆÏîÓ˚ G˛õÓ˚ x§Dç!l !lË≈˛Ó˚¢#°–

Ü˛álG Ü˛álG ˆÓ˚î%ôÓ˚ í˛z!qò ˆÜ˛ylG ˆÓ˚î% §,!‹T ly Ü˛ˆÏÓ˚•z !°DôÓ˚ í˛z!qò ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ~•z ˛õk˛!ï˛ˆÏÜ˛
xˆÏÓ˚î%ç!l ÓˆÏ°– ~Ë˛yˆÏÓ ˜ï˛!Ó˚ !°DôÓ˚ í˛z!qò ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ÙˆÏï˛y !í˛≤’ˆÏÎ˚í˛ (2n) •Î˚– xƒy!í˛ˆÏÎ˚rê˛yÙñ ˆê˛!Ó˚!í˛Î˚yÙ

≤ÃË,˛!ï˛ í˛z!qˆÏò xˆÏÓ˚î%ç!l ˆòáy ÎyÎ˚– ˆÓ˚î%ôÓ˚ í˛z!qˆÏò «˛ï˛ñ ˆ˛õy£ÏˆÏîÓ˚ xË˛yÓñ §%ˆÏe´yç ≤ÃË,˛!ï˛ xˆÏÓ˚î%ç!lï˛
(Apospory) Ü˛yÓ˚î !•§yˆÏÓ ôÓ˚y •Î˚–

Ê˛yˆÏî≈ x˛õ%Çç!lÓ˚ ÙyôƒˆÏÙ x!l!£Ï_´ !í˛¡∫yî% §Ó˚y§!Ó˚ º*î §,!‹T Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ~Ë˛yˆÏÓ §,‹T º*î §yôyÓ˚î •ƒy≤’ˆÏÎ˚í˛
•Î˚ ï˛ˆÏÓ Ü˛álG Ü˛álG !í˛≤’ˆÏÎ˚í˛G •ˆÏï˛ ˛õyˆÏÓ˚– ÙyÓ˚!§!°Î˚y lyˆÏÙ Ê˛yˆÏî≈Ó˚ ˆÜ˛ylG ˆÜ˛ylG ≤Ãçy!ï˛ˆÏï˛ ˛x˛õ%Çç!l ˆòáy
ÎyÎ˚–

n xl%¢#°l#ÈüüüÈ3

1– ÓyÙ!òˆÏÜ˛Ó˚ §ˆÏD í˛yl!òˆÏÜ˛Ó˚ xÇ¢ ˆÙ°yl /

åÜ˛ä !°DôÓ˚ çl%Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï (i) °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ

åáä §ÙˆÏÓ˚î%çyï˛ ˆ≤ÃyÌƒy°y§ (ii) ˆÓ˚î%

åàä xhs˝/ˆÏÓ˚î% Óy ~ˆÏu˛yˆÏflõy!Ó˚Ü˛ !°DôÓ˚ í˛z!qò (iii) ~ˆÏu˛yˆÏflÒy!˛õÜ˛ º*î

åâä §yÓ˚ˆÏ˛õl‰§Ó˚ (iv) x§ÙˆÏÓ˚î%≤Ã§)ï˛y

å.ä !mÈüÈÊœ˛ƒyˆÏç°yÎ%_´ ÷e´yî% (v) §•Óy§#
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2– •Ñƒy Óy ly Ó°%l /

åÜ˛ä ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ ˆÎ Ó‡ˆÏÜ˛y£Ï# §)eyÜ˛yÓ˚ xÇ¢ àë˛l Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ ˆ≤ÃyÌƒy°y§ ÓˆÏ°– •Ñƒy˘ly

åáä x§ÙˆÏÓ˚î%≤Ã§) í˛z!qˆÏò !°DôÓ˚ çl% «˛îfliyÎ˚# •Î˚– •Ñƒy˘ly

åàä !Ù◊ ˆ§yÓ˚y§ˆÏÜ˛ í˛zß¨ï˛ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– •Ñƒy˘ly

åâä !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ !Ü˛S%È !Ü˛S%È Ó˚y§yÎ˚!lÜ˛ ˛õòyˆÏÌ≈Ó˚ í˛z˛õ!fli!ï˛Ó˚ ≤ÃˆÏÎ˚yçl •Î˚– •Ñƒy˘ly

å.ä xˆÏÓ˚î%ç!lÓ˚ ÙyôƒˆÏÙ §,‹T !°DôÓ˚ í˛z!qò •ƒy≤’ˆÏÎ˚í˛ •Î˚– •Ñƒy˘ly

4.7  ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!Ólƒy§

xyÙÓ˚y •z!ï˛ÙˆÏôƒ ˆçˆÏl!SÈ ˆÎ Ê˛yî≈çyï˛#Î˚ í˛z!qò •° !l¡¨ˆÏ◊!îÓ˚ §ÇÓ•l Ü˛°yÎ%_´ í˛z!qò– Óï≈˛ÙyˆÏl ˛õ,!ÌÓ#ˆÏï˛ ≤ÃyÎ˚
12,000 ≤Ãçy!ï˛Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qò ˆòáy ÎyÎ˚– í˛z!qò çàˆÏï˛ ~Ó˚y !ÓˆÏ¢£Ï fliyl x!ôÜ˛yÓ˚ Ü˛ˆÏÓ˚ xyˆÏSÈÈüüüÈ˛õ,!ÌÓ#Ó˚ ≤ÃÌÙ
fli°ç §ÇÓ•l Ü˛°y Î%_´ í˛z!qò !•§yˆÏÓ– ˜Ó!ã˛eƒ˛õ)î≈ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ çlƒ xlƒylƒ í˛z!qˆÏòÓ˚ ÙˆÏï˛y ~•z
í˛z!qòˆÏày¤˛#Ó˚G §ly_´Ü˛Ó˚î G ˆ◊!î!Ólƒy§ Ü˛Ó˚y çÓ˚&Ó˚# •ˆÏÎ˚ ˛õˆÏí˛¸– l#ˆÏã˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆ◊!î!ÓlƒyˆÏ§Ó˚ §Ç!«˛Æ
•z!ï˛•y§ xyˆÏ°yã˛ly Ü˛Ó˚y •°–

4.7.1  ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ˆ◊!î!Ólƒy§ §Ç!«˛Æ •z!ï˛•y§ G ˛õ!Ó˚ã˛Î˚

ˆ§yÓ˚yˆÏ§Ó˚ ã˛!Ó˚e !lË≈˛Ó˚ ˆ◊!î!Ólƒy§ !°!lÎ˚y§ å1753ä ÷Ó˚& Ü˛ˆÏÓ˚l Îy ˛õÓ˚Óï≈˛#Ü˛yˆÏ° í˛Óœ%É ˆçÉ ‡Ü˛yÓ˚ (1865-68)ñ
ˆçÉ !çÉ ˆÓÜ˛yÓ˚ å1874ä xl%§Ó˚î Ü˛ˆÏÓ˚l– !Ü˛v ÷ô%Ùye ˆ§yÓ˚yˆÏ§Ó˚ ã˛!Ó˚e !lË≈˛Ó˚ ˆ◊!î!ÓlƒyˆÏ§Ó˚ xˆÏlÜ˛ e&!ê˛ !Óã%˛ƒ!ï˛
e´ˆÏÙ ôÓ˚y ˛õˆÏí˛¸– !e´fiê˛ å1897äñ !í˛ˆÏÎ˚°§‰ å1899-1900äñ !e´ˆÏfiê˛lˆÏ§l å1905-1906, 1938ä ~ÓÇ ˛õÓ˚Óï≈˛#Ü˛yˆÏ°
ÓyGÎ˚yÓ˚ å1923-1928ä ˆ§yÓ˚y§ SÈyí˛¸yG xlƒylƒ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ï˛y xl%Ë˛Ó Ü˛ˆÏÓ˚l– ~•z §Ù!‹Tàï˛
ã˛!Ó˚ˆÏeÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ !ã˛Ç å1940ä G ˆÜ˛y˛õ‰°ƒyu˛ åˆçˆÏlÓ˚y !Ê˛!°Ü˛y§ñ 1947ä Ê˛yˆÏî≈Ó˚ ˆ◊!î!ÓË˛yà Ü˛ˆÏÓ˚l–
˛õÓ˚Óï˛≈#Ü˛yˆÏ° í˛z!qò !ÓK˛yˆÏlÓ˚ !Ó!Ë˛ß¨ ¢yáyÓ˚ e´ˆÏÙyß¨!ï˛Ó˚ §ˆÏD §ˆÏD ˆe´yˆÏÙyˆÏçÙ §Çáƒy åÙƒyl‰ê˛lñ 1950äñ !°DôÓ˚
í˛z!qòñ ˆÓ˚î%Ó˚ Ó!•à≈ë˛l å°%àyÓ˚í˛lñ 1972ñ 1974ó ê˛∆yÎ˚l G ê˛∆yÎ˚lñ 1982ä G í˛z!qòÓ˚§yÎ˚l åÜ%˛˛õyÓ˚ í»˛y•zË˛yÓ˚ 1973ñ
1980ä ≤ÃË,˛!ï˛ ã˛!Ó˚eˆÏÜ˛G ˆ◊!î!ÓlƒyˆÏ§Ó˚ !Ë˛!_ !•§yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

4.7.2  ˆflõyl≈ (1975) ≤ÃhflÏy!Óï˛ ˆ◊!î!Ólƒy§

~•z ˆ◊!î!Ólƒy§ •zÇ°yˆÏÓ˚Ó˚ !§ˆÏ°Ó%§ í˛yÓ˚‰Êœ˛ylˆÏçl ˆÊ˛!Ù!°ˆÏÎ˚l ~Ó˚ xhs˝Ë%≈˛_´ Ó˚y•zÙy§≈ å1954ä Ü˛ï,≈˛Ü˛ ≤ÃhflÏy!Óï˛
ˆ◊!î!ÓlƒyˆÏ§Ó˚ !Ü˛S%Èê˛y ˛õ!Ó˚Ó!ï≈˛ï˛ Ó˚*˛õ–

ooooo Ü˛É ˆ◊!î §y•z°˛õ‰!§í˛y (Psilopsida)*

Óà≈ 1É Ó˚y•z!lˆÏÎ˚!°§‰ (Rhyniales)*

Óà≈ 2É ê˛∆y•zˆÏÙˆÏÓ˚yÊ˛y•zˆÏê˛!°§ (Trimerophytales)*

Óà≈ 3É çˆÏfiê˛ˆÏÓ˚yÊ˛y•zˆÏ°!§§‰ (Zosterophyllales)*
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o áÉ ˆ◊!î §y•zˆÏ°yê˛˛õ‰!§í˛y (Psilotopsida)

Óà≈ §y•zˆÏ°yˆÏê˛!°§ (Psilotales)

o àÉ ˆ◊!î °y•zÜ˛˛õ‰!§í˛y (Lycopsida)

Óà≈ 1É ˆ≤ÃyˆÏê˛yˆÏ°!˛õˆÏí˛yˆÏí˛l‰ˆÏí»˛!°§ (Protolepidodendrales)*

Óà≈ 2É °y•zˆÏÜ˛yˆÏ˛õy!í˛ˆÏÎ˚!°§ (Lycopodiales)

Óà≈ 3É ˆ°!˛õˆÏí˛yˆÏí˛l‰ˆÏí»˛!°§ (Lepidodendrales)

Óà≈ 4É xy•zˆÏ§y•zˆÏê˛!°§ (Isoetales)

Óà≈ 5É ˆ§°y!çˆÏlˆÏÕ‘!°§ (Selaginellales)

o âÉ ˆ◊!î ˆfl≥˛l˛õ‰!§í˛y (Sphenopsida)

Óà≈ 1É •yˆÏÎ˚!lˆÏÎ˚!°§ (Hyeniales)*

Óà≈ 2É ˆfl≥˛ˆÏlyÊ˛y•zˆÏ°!§§ (Sphenophyllales)*

Óà≈ 3É Ü˛ƒy°yÙy•zˆÏê˛!°§ (Calamitales)*

Óà≈ 4É •zÜ%˛•z!çˆÏê˛!°§ (Equisetales)

o .É ˆ◊!î ˆê˛Ó˚˛õ‰!§í˛y (Pteropsida)

í˛z˛õˆÏ◊!î ≤Ãy•zˆÏÙy!Ê˛!°ˆÏ§§‰ (Primofilices)*

Óà≈ 1É Üœ˛ƒyˆÏí˛yçy•zˆÏ°!§§ (Cladoxylales)*

Óà≈ 2É !§l˛õ‰ˆÏê˛!Ó˚ˆÏí˛!°§ (Coenopteridales)*

í˛z˛õˆÏ◊!î •zí˛zˆÏflõyÓ˚ƒyl‰!çˆÏÎ˚!ê˛ (Eusporangiatae)

Óà≈ 1É ÙƒyÓ˚y!RˆÏÎ˚!°§‰ (Marattiales)

Óà≈ 2É G!Ê˛ˆÏÎ˚yˆÏ@’yˆÏ§!°§‰ (Ophioglossales)

í˛z˛õˆÏ◊!î x§‰Ù%l!í˛!í˛ (Osmundidae)

Óà≈ x§‰Ù%l‰ˆÏí˛!°§‰ (Osmundales)

í˛z˛õˆÏ◊!î ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl‰!çˆÏÎ˚!ê˛ (Leptosporangiatae)

Óà≈ 1É !Ê˛!°ˆÏÜ˛!°§‰ (Filicales)

Óà≈ 2É ÙyÓ˚!¢!°ˆÏÎ˚!°§‰ (Marsileales)

Óà≈ 3É §ƒy°!Ë˛!lˆÏÎ˚!°§‰ (Salviniales)

o ã˛É ˆ◊!î ˆ≤Ãy!çÙˆÏlyflõyÙ≈˛õ‰!§í˛y (Progymnospermopsida)*

Óà≈ 1É xƒy!lí˛zˆÏÓ˚yÊ˛y•zˆÏê˛!°§‰ (Aneurophytales)*

Óà≈ 2É ˆ≤ÃyˆÏê˛y!˛õ!ê˛ˆÏÎ˚!°§ (Protopityales)*

Óà≈ 3É xy!Ü≈˛G˛õˆÏê˛!Ó˚ˆÏí˛°§‰ (Archaeopteridales)*

!Ó/ o/ !Ó°%Æ ˆ◊!î G Óà≈ˆÏÜ˛ � !ã˛•´ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–
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4.7.3  ˆê˛!Ó˚ˆÏí˛yĘ̂˛y•zˆÏê˛Ó˚ ˆ◊!îàï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ

l ˆ◊!î §y•z°˛õ‰!§í˛y /

!Ó°%Æñ §Ó≈y Į̈̂ õ«˛y ≤Ãyã˛#l G §Ó̊° àë˛l Î%_´ fli°çñ xy!ò §ÇÓ•l Ü˛°y Î%_´ í z̨!qò– ˆÓ!¢Ó̊Ë˛yà ˆ«˛ Ï̂e ˆÜ˛Ó°Ùye
ˆÓ̊î%ôÓ̊ í z̨!qò çyly xy Ï̂SÈ !Ü˛v °y Ï̂Î̊y Ï̂lyÊ˛y•zê˛lñ !§Î̊y Ï̂í˛yÊ˛y•zê˛l ≤ÃË,̨ !ï˛ !°DôÓ̊ í z̨!q Ï̂òÓ̊ ˆáÑyç ˛õyGÎ̊y ˆà Ï̂SÈ– ˆÓ̊î%ôÓ̊
í z̨!qò Ù)°!Ó•#lñ mƒy@˝Ã ¢yáy!Ólƒy§Î%_´ñ Ó̊y•ẑ ÏçyÙ ~ÓÇ ÓyÎ̊Ó#Î̊ Ü˛y Ï̂[˛ !Ó Ï̂Ë˛!òï˛– l@¿ñ Ù§,î Óy ˛õe§ò,¢ «%̨ o í z̨̨ õyD !ò Ï̂Î̊
ì˛yÜ˛y Ìy Ï̂Ü˛– !fiê˛!° xl%ß̈ï˛ñ §Ó̊° ˆ≤Ãy Ï̂ê˛!fiê˛!° ôÓ̊ Ï̂lÓ̊– ˆÓ̊î%fli°# ˛õ%Ó̊& ≤ÃyÜ˛yÓ̊ Î%_´ •zí ẑ̨ ÏflõyÓ̊ƒyl‰!ç Ï̂Î̊ê˛ ≤ÃÜ,̨ !ï˛Ó̊– ˆÓ̊î%fli°#
mƒy@˝Ã ≤Ãôyl x Ï̂«˛Ó̊ x@˝ÃË˛y Ï̂à xÌÓy ≤Ãôyl x«˛ ˆÌ Ï̂Ü˛ §,‹T «%̨ o ˛õyŸª≈#Î̊ ¢yáy Ï̂@˝Ã xÓfliyl Ü˛ Ï̂Ó̊– §Ù Ï̂Ó̊î%≤Ã§)ñ ˆÓ̊î% ê ∆̨y•z!°ê˛
Î%_´– !°DôÓ̊ í z̨!qò Ë)̨ !l¡̈fli ˆ≤ÃyÌƒy°y§ !Ó Ï̂¢£Ï– ÷e´yî% §!˛õ≈°yÜ˛yÓ̊ Ü%̨ [˛!°ï˛ ~ÓÇ Ó‡ Êœ̨ ƒy Ï̂ç°yÎ%_´–

l  ˆ◊!î §y•zˆÏ°yê˛˛õ‰!§í˛y /

ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°!Ó•#l– Ó˚y•zˆÏçyÙ G ÓyÎ˚Ó#Î˚ x«˛ mƒy@˝Ã ¢yáyÎ%_´ó Ó˚y•zˆÏçyÙ Ó˚y•zçˆÏÎ˚í˛ Î%_´ ÎyÓ˚ xË˛ƒhs˝ˆÏÓ˚
xhs˝È/ˆÏÜ˛y£Ï#Î˚ SÈeyˆÏÜ˛Ó˚ Ùy•zÜ˛Ó˚y•zçy ≤ÃÜ,˛!ï˛ ˛õ!Ó˚°!«˛ï˛ •Î˚– ¢yáy ˛õe•#l !Ü˛v ¢yáy˛õ,ˆÏ¤˛ «%˛o ˛õyŸª≈#Î˚ í˛z˛õyD
§!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛– í˛z˛õyD ¢ÕÒyÜ˛,!ï˛ å§y•zˆÏ°yê˛yÙä Óy ˛õeyÜ,˛!ï˛ åˆÙ!§˛õ‰ˆÏê˛!Ó˚§ä •ˆÏï˛ ˛õyˆÏÓ˚– Ó˚y•zˆÏçyÙ G
Ü˛y[˛ ˆ≤ÃyˆÏê˛y!fiê˛!° Î%_´ñ ˆ≤ÃyˆÏê˛y!fiê˛!° !lˆÏÓ˚ê˛ Óy ÙIyÎ%_´ •ˆÏï˛ ˛õyˆÏÓ˚– !e°!ï˛ Óy !m°!ï˛ !Ó!¢‹T ˆÓ˚î%Ó•lÜ˛yÓ˚# xÇ¢
!ï˛l!ê˛ å§y•zˆÏ°yê˛yÙä Óy ò%!ê˛ åˆÙ!§˛õ‰ˆÏê˛!Ó˚§ä ˛õ,ÌÜ˛ ˆÓ˚î%fli°# Î%_´ §y•zlƒyl‰!çÎ˚yÙ àë˛l Ü˛ˆÏÓ˚ Îy x!ï˛ «%˛oñ •…y§≤ÃyÆ
˛õyŸª≈#Î˚ ¢yáyÓ˚ xˆÏ@˝Ã ÌyˆÏÜ˛– ˆÓ˚î%fli°# ˛õ%Ó˚& ≤ÃyÜ˛yÓ˚ Î%_´ñ •zí˛zˆÏflõyÓ˚ƒyl‰!çˆÏÎ˚ê˛ ≤ÃÜ,˛!ï˛Ó˚ñ §ÙˆÏÓ˚î%≤Ã§)– ˛õ!Ó˚îï˛ ˆ≤ÃyÌƒy°y§
Óî≈•#î G Ë)˛!Ù¡¨fli– ÷e´yî% Ó‡ Êœ˛ƒyˆÏç°y !Ó!¢‹T–

l ˆ◊!î °y•zÜ˛˛õ‰!§í˛y /

ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛– ˛õyï˛y «%˛oñ §)- åÙy•zˆÏe´yÊ˛y•z°y§äñ ~Ü˛!ê˛Ùye x¢yá ˛õey!Ë˛§yÓ˚#
Óy![˛° Î%_´ ~ÓÇ ~Ó˚ §ˆÏD §Ç!Ÿ’‹T xÓfliyÎ˚ ˛õeyÓÜ˛y¢ ÌyˆÏÜ˛ ly– Ü˛y[˛ §yôyÓ˚îï˛ ˆ≤ÃyˆÏê˛y!fiê˛!° Î%_´ å!lˆÏÓ˚ê˛ Óy
ÙIyÎ%_´ä •Î˚– Ü˛álG Ü˛álG Ó‡ !fiê˛!° Î%_´ å˛õ!°!fiê˛!°Ü˛ä •Î˚– !Ü˛S%È !Ü˛S%È àˆÏî ˆàÔîÓ,!k˛ ˆòáy ÎyÎ˚ åÜ˛yÓ≈!lˆÏÊ˛Ó˚y§‰
Ë)˛ï˛y!_¥Ü˛ Ü˛yˆÏ° §,‹T ˆ°!˛õˆÏí˛yˆÏí˛l‰ˆÏí»˛!°§ Óà≈Ë%˛_´ í˛z!qˆÏò G Óï≈˛ÙyˆÏl ç#!Óï˛ xy•zˆÏ§y•z!ê˛§ä– ˆÓ˚î%fli°# ˛õ%Ó˚&
≤ÃyÜ˛yÓ˚Î%_´ñ •zí˛zˆÏflõyÓ˚ƒyl‰!çˆÏÎ˚ê˛ ≤ÃÜ,˛!ï˛Ó˚ñ §ÙˆÏÓ˚î%≤Ã§) Óy x§ÙˆÏÓ˚î%≤Ã§)– ˆÓ˚î%fli°# §yôyÓ˚îï˛ ˆÓ˚î%˛õˆÏeÓ˚ í˛z˛õ!Ó˚x«˛#Î˚
Ë˛yˆÏÓ Óy Ü˛ySÈyÜ˛y!SÈ §Ç!Ÿ’‹T xÓfliyÎ˚ ÌyˆÏÜ˛– ÷e´yî% !mÈüÈÓy Ó‡ÈüÈÊœ˛ƒyˆÏç°y !Ó!¢‹T–

l ˆ◊!î ˆfl≥˛l˛õ‰!§í˛y /

ˆÓ̊î%ôÓ̊ í z̨!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ̊ !Ó Ï̂Ë˛!òï˛– Ü˛y Ï̂[˛ §%flõ‹T ˛õÓ≈fli ˛õÓ≈Ùôƒ Óï ≈̨Ùyl– ˛õyï˛y xyÓï≈̨ yÜ˛yÓ̊ ˛õe!ÓlƒyˆÏ§
§!Iï˛ Ìy Ï̂Ü˛– §yôyÓ̊îï˛ Ü˛y Ï̂[˛ !¢Ó̊y G áÑyç ~Ü˛yhs˝Ë˛y Ï̂Ó §!Iï˛ Ìy Ï̂Ü˛– Ü˛y[˛ !l Ï̂Ó̊ê˛ ˆ≤Ãy Ï̂ê˛y!fiê˛!° Óy §y•ẑ ÏÊ˛y Ï̂ly!fiê˛!°
!Ó!¢‹T •Î̊– Ü˛y Ï̂[˛ Ü˛ Ï̂ê≈̨ Ï̂: Ë˛ƒy Ï̂°Ü%̨ °yÓ̊ ly!°Ü˛y G !fiê˛!°Ó̊ Ù Ï̂ôƒ ˆ≤Ãy Ï̂ê˛y!fiê˛!° fliy Ï̂l Ü˛ƒy!Ó̊ly° ly!°Ü˛y Ìy Ï̂Ü˛– !Ü˛S%È !Ü˛S%È
à Ï̂î ˆàÔîÓ,!k˛ ˆòáy ÎyÎ̊ ˆÎÙl åÜ˛yÓ≈!l Ï̂Ê˛Ó̊y§ Ë)̨ ï˛y!_¥Ü˛ Ü˛y Ï̂° §,‹T Ü˛ƒy°yÙy•z!ê˛§ä– ˆÓ̊î%fli°# ˛õ%Ó̊& ≤ÃyÜ˛yÓ̊Î%_´ñ §Ù Ï̂Ó̊î%≤Ã§)
Óy x§Ù Ï̂Ó̊î%≤Ã§) åÜ˛ƒy°y Ï̂Ùyfiê˛ƒy!Ü˛§‰ xy Ï̂Ù!Ó̊Ü˛ylyä •Î̊– ˆÓ̊î%fli°#ôyÓ̊Ü˛ x«˛ Óy ˆflõyÓ̊ƒyl‰!çG Ï̂Ê˛y Ï̂Ó̊Ó̊ !l Ï̂¡̈ ˆÓ̊î%fli°#
=!° SÈeÓk˛ xÓfliyÎ̊ Ìy Ï̂Ü˛– ÷e´yî% Ó‡ Êœ̨ ƒy Ï̂ç°y Î%_´ •Î̊–
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l ˆ◊!î ˆê˛Ó̊˛õ!§í˛y / ˆÓ̊î%ôÓ̊ í z̨!qò Ù)°ñ Ü˛y[˛ G §!˛õ≈°yÜ˛y Ï̂Ó̊ §!Iï˛ ˛õyï˛yÎ̊ !Ó Ï̂Ë˛!òï˛– ˛õyï˛y Ó,•Íñ ≤Ã§y!Ó̊ï˛
åˆÙàyÊ˛y•z°y§äñ ˆÓ!¢Ó̊Ë˛yà ˆ«˛ Ï̂e ˆÎÔ!àÜ˛ •Î̊ ~ÓÇ ï˛ál ~ Ï̂Ü˛ º[‰̨  Ó°y •Î̊– Ü˛y[˛ ˆ≤Ãy Ï̂ê˛y!fiê˛!°ñ ˆ§y°y Ï̂ly!ç!° G
!í˛Ü‰̨ !ê˛ï˛y!fiê˛!° Î%_´ •Î̊ñ Ü˛álG Ü˛álG ˛õ!°!fiê˛!° Óy ˛õ!°§y•z!Üœ̨ Ü˛ !fiê˛!°G • Ï̂ï˛ ˛õy Ï̂Ó̊– !Ü˛S%È !Ü˛S%È à Ï̂î §#!Ùï˛ ˆàÔî
Ó,!k˛ ˆòáy ÎyÎ̊– åˆÎÙl Ó!ê ∆̨!ã˛Î̊yÙ‰ä– ˆÓ̊î%fli°# ˛õ%Ó̊& G ˛õyï˛°y ≤ÃyÜ˛yÓ̊ Î%_´ñ §Ù Ï̂Ó̊î% Óy x§Ù Ï̂Ó̊î% ≤Ã§) •Î̊ Óy ≤Ã Ï̂[˛Ó̊ G˛õÓ̊
≤Ãyhs˝#Î̊ñ xhs˝/≤Ãyhs˝#Î̊ Óy í z̨̨ õ!Ó̊ï˛°#Î̊ Ë˛y Ï̂Ó §!Iï˛ •Î̊ ˆ§yÓ̊y§ àë˛l Ü˛ Ï̂Ó̊– ÷e´yî% Ó‡ Êœ̨ y Ï̂ç°y Î%_´ •Î̊–
l ˆ◊!î ˆ≤Ãy!çÙ‰ˆÏlyflõyÙ≈˛õ‰!§í˛y / ˆí˛ˆÏË˛y!lÎ˚yl Ë)˛ï˛y!_¥Ü˛ Ü˛yˆÏ° §,‹T í˛z!qò ˆày¤˛# ÎyÓ˚ ˆàÔî çy•zˆÏ°Ù

!çÙ‰ˆÏlyflõyÙ≈ÈüÈ~Ó˚ Ùï˛ ~ÓÇ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ÙˆÏï˛y çll ˛õk˛!ï˛ ò,ì˛¸ Ü˛y[˛ Î%_´ °¡∫y Ó,«˛ ÎyÓ˚ ¢yáy@˝Ã l@¿ xÌÓy
˛õyï˛y Î%_´ñ í˛zÓ≈Ó˚ G Ó¶˛ƒy ˛õyï˛y=!° §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛– §ÙˆÏÓ˚î% Óy x§ÙˆÏÓ˚î%≤Ã§)–

4.8  §yÓ˚yÇ¢

í z̨!qò çà Ï̂ï˛ Ê˛yî≈çyï˛#Î̊ í z̨!qò ˆày¤˛# •° §Ó≈≤ÃÌÙ fli°ç §ÇÓ•lï˛sf#Î%_´ x˛õ%‹õÜ˛ í z̨!qò– §y•z°%!Ó̊Î̊yl Ë)̨ ï˛y!_¥Ü˛
Ü˛y Ï̂° ~Ó̊y §Ó≈≤ÃÌÙ ˛õ,!ÌÓ# Ï̂ï˛ çß√yÎ̊– ~ Ï̂òÓ̊ í z̨Í˛õ!_ §¡õ Ï̂Ü≈̨  ≤ÃyÙyîƒ ï˛Ìƒ Îy ˛õyGÎ̊y ˆà Ï̂SÈ ï˛yÓ̊ G˛õÓ̊ !lË≈̨ Ó̊ Ü˛ Ï̂Ó̊
~Ü˛ò° ˜ÓK˛y!lÜ˛ Ù Ï̂l Ü˛ Ï̂Ó̊l ˜¢Óy° ˆÌ Ï̂Ü˛ !Ó Ï̂¢£Ïï˛ !Ü˛ Ï̂ê˛y Ï̂Ê˛y Ï̂Ó̊!°§‰ Óà≈Ë%̨ _´ ˜¢Óy° ˆÌ Ï̂Ü˛ Ê˛yî≈çyï˛#Î̊ í z̨!q Ï̂òÓ̊ §,!‹T
• Ï̂Î̊ Ï̂SÈ– xlƒÓ̊y Ù Ï̂l Ü˛ Ï̂Ó̊l Ó y Ï̂Î̊yÊ˛y•zê˛ñ !Ó Ï̂¢£Ï Ü˛ Ï̂Ó̊ xƒy Ï̂siy Ï̂§Ó̊§ ˆÌ Ï̂Ü˛ ~ Ï̂òÓ̊ í z̨Í˛õ!_ • Ï̂Î̊ Ï̂SÈ–

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ≤Ãôyl í˛z!qò ˆò•!ê˛ fl∫yô#l G fl∫yÓ°¡∫# ˆÓ˚î%ôÓ˚ í˛z!qòñ Îy ˆÓ!¢Ó˚Ë˛yà ˆ«˛ˆÏe Ù)°ñ Ü˛y[˛ G
˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛– §ÇÓ•l Ü˛°y !•ˆÏ§ˆÏÓ çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù Óï≈˛Ùyl– !fiê˛!° ˆ≤ÃyˆÏê˛y!fiê˛!°ñ §y•zˆÏÊ˛yˆÏly!fiê˛!° Óy
˛õ!°!fiê˛!° ôÓ˚ˆÏlÓ˚ •Î˚– í˛z!qò §ÙˆÏÓ˚î%≤Ã§) Óy x§ÙˆÏÓ˚î% ≤Ã§) •ˆÏï˛ ˛õyˆÏÓ˚ñ §ÙˆÏÓ˚î% xD%ˆÏÓ˚yÂàˆÏÙÓ˚ Ê˛ˆÏ° §•Óy§#
!°DôÓ˚ í˛z!qò G x§ÙˆÏÓ˚î% !Ë˛ß¨Óy§# !°DôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%ôÓ˚ G !°DôÓ˚ çl% ò%!ê˛ ˛õÓ˚flõˆÏÓ˚Ó˚ §ˆÏD
!lÎ˚!Ùï˛Ë˛yˆÏÓ ˛õÎ≈yÎ˚y!ß∫ï˛ •Î˚– xÓ¢ƒ xˆÏÓ˚î%ç!lñ x§Dç!l G x˛õ%Çç!lÓ˚ ÙyôƒˆÏÙ fl∫yË˛y!ÓÜ˛ ç#Ólã˛ˆÏe´Ó˚ ˆÌˆÏÜ˛
!Óã%˛ƒ!ï˛ ˆòáy ÎyÎ˚–

ˆ◊!îÓk˛!Óò‰Ó˚y Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆ◊!î!Ólƒy§ !Ó!Ë˛ß¨ Ë˛yˆÏÓ Ü˛ˆÏÓ˚ˆÏSÈl ÎyÓ˚ ÙˆÏôƒ ˆflõyl≈ å1975ä ≤ÃhflÏy!Óï˛
ˆ◊!î!Ólƒy§ !ÓˆÏ¢£Ï í˛zˆÏÕ‘áˆÏÎyàƒ– ˆflõyî≈ Ê˛yî≈çyï˛#Î˚ í˛z!qòˆÏÜ˛ 6!ê˛ ˆ◊!îˆÏï˛ ÎÌy §y•z°˛õ‰!§í˛yñ §y•zˆÏ°yê˛˛õ‰!§í˛yñ
°y•zÜ˛˛õ‰!§í˛yñ ˆfl≥˛l˛õ‰!§í˛yñ ˆê˛Ó˚˛õ‰!§í˛y G ˆ≤Ãy!çÙ‰ˆÏlyflõyÙ≈˛õ‰!§í˛y ˆï˛ Ë˛yà Ü˛ˆÏÓ˚ˆÏSÈl–

§y•z°˛õ‰!§í˛y !Ó°%Æñ §Ó≈y Į̈̂ õ«˛y ≤Ãyã˛#lñ §Ó̊° xy!ò §ÇÓ•l Ü˛°y Î%_´ñ Ù)°•#l í z̨!qò Ï̂ày¤˛#ñ }ç% x«˛ mƒy@˝Ã ¢yáy
!Ólƒy§ Î%_´ñ l@¿ Óy «%̨ o í z̨̨ õyD !ò Ï̂Î̊ ì˛yÜ˛yñ ˆÓ̊î%fli°# •zí ẑ̨ ÏflõyÓ̊ƒyl‰!ç Ï̂Î̊ê˛ ≤ÃÜ,̨ !ï˛Ó̊ñ §Ù Ï̂Ó̊î%≤Ã§) åÓ̊y•z!lÎ̊yñ Ü%̨Ü˛ Ï̂§y!lÎ˚yä

§y•ẑ Ï°yê‰̨ ˛õ!§í˛y Ù)°•#lñ mƒy@˝Ã ¢yáyÎ%_´ñ «%̨ o í z̨̨ õyD !ò Ï̂Î̊ ì˛yÜ˛yñ ˆ≤Ãy Ï̂ê˛y!fiê˛!° Î%_´– ˆÓ̊î%Ó•lÜ˛yÓ̊# xÇ¢ §y•zlyl‰!çÎ̊yÙ
≤ÃÜ,̨ !ï˛Ó̊ñ §Ù Ï̂Ó̊î%≤Ã§)ñ ÷e´yî%ñ Ó‡ Êœ̨ ƒy Ï̂ç°yÎ%_´ å§y•ẑ Ï°yê˛yÙñ ˆÙ!§˛õ‰̂ Ïê˛!Ó̊§ä– °y•zÜ˛˛õ‰!§í˛y ˆï˛ ˛õyï˛y Ùy•ẑ Ïe´y!Ê˛°
≤ÃÜ,̨ !ï˛Ó̊ñ !fiê˛!° ˆ≤Ãy Ï̂ê˛y!fiê˛!°ñ ˛õ!°!fiê˛!° Óy ˛õ!°§y•z!Üœ̨ Ü˛ ≤ÃÜ,̨ !ï˛Ó̊ •Î̊– ˆÓ̊î%fli°# ˆÓ̊î%̨ õ Ï̂eÓ̊ í z̨̨ õ!Ó̊ x«˛#Î̊ ï˛ Ï̂° Ìy Ï̂Ü˛–
§Ù Ï̂Ó̊î% G x§Ù Ï̂Ó̊î%≤Ã§) •Î̊ å°y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î̊yÙñ ˆ§°y!ç Ï̂lÕ‘yä– ÷e´yî% !mÈüÈÓy Ó‡ Êœ̨ ƒy Ï̂ç°y Î%_´–

ˆfl≥˛l˛õ‰!§í˛yÓ˚ Ü˛yˆÏ[˛ §%flõ‹T ˛õÓ≈§!¶˛ñ ˛õÓ≈ Ùôƒ Óï≈˛Ùyl ~ÓÇ ˛õÓ≈ÙˆÏôƒ !¢Ó˚y G áÑyç ~Ü˛yhs˝Ë˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛
G ˛õyï˛y xyÓï≈˛ ˛õe!ÓlƒyˆÏ§ §!Iï˛ ÌyˆÏÜ˛– Ü˛yˆÏ[˛ Ë˛ƒyˆÏ°Ü%˛°yÓ˚ G Ü˛ƒy!Ó˚ly° ly!°Ü˛y ÌyˆÏÜ˛– ˆÓ˚î%fli°#=!° ôyÓ˚Ü˛ x«˛
ˆflõyÓ˚ƒyl!çGˆÏÊ˛yˆÏÓ˚Ó˚ l#ˆÏã˛ SÈeÓk˛ xÓfliyÎ˚ ÌyˆÏÜ˛– ÷e´yî% Ó‡ Êœ˛ƒyˆÏç°yÎ%_´ •Î˚– åÜ˛ƒy°yÙy•z!ê˛§‰ñ •zÜ%˛•z!çê˛yÙä–

ˆê˛Ó˚˛õ‰!§í˛yˆÏï˛ ˛õe Ó,•Í ≤Ã§y!ï˛Ó˚ ˆÙàyÊ˛y•z°y§ ≤ÃÜ,˛!ï˛Ó˚– Ü˛y[˛ ˆ≤ÃyˆÏê˛y!fiê˛!°ñ ˆ§y°yˆÏly!fiê˛!°ñ !í˛Ü‰˛!ê˛G!fiê˛!°ñ
˛õ!°!fiê˛!° Óy ˛õ!°§y•z!Üœ˛Ü˛ !fiê˛!° Î%_´ •Î˚– ˆÓ˚î%fli°# Ê ˛ˆÏu˛Ó˚ G˛õÓ˚ ≤Ãyhs˝#Î˚ñ xhs˝/≤Ãyhs˝#Î˚ Óy í˛z˛õ!Ó˚ï˛°#Î˚ Ë˛yˆÏÓ §!Iï˛
•ˆÏÎ˚ ˆ§yÓ˚y§ àë˛l Ü˛ˆÏÓ˚– ÷e´yî% Ó‡ Êœ˛ƒyˆÏç°yÎ%_´ åG!Ê˛G@’§yÙñ í»˛yÎ˚˛õ‰ˆÏê˛!Ó˚§ä
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ˆ≤Ãy!çÙˆÏlyflõyÙ≈˛õ‰!§í˛y ˆí˛ˆÏË˛y!lÎ˚yl Ü˛yˆÏ° §,‹T í˛z!qò ÎyÓ˚ !çÙ‰flõyˆÏÙ≈Ó˚ lƒyÎ˚ ˆàÔî çy•zˆÏ°Ù G Ê˛yî≈ çyï˛#Î˚
í˛z!qˆÏòÓ˚ lƒyÎ˚ çll ˆòáy ÎyÎ˚– §ÙˆÏÓ˚î% Óy x§ÙˆÏÓ˚î%≤Ã§)–

4.9  §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1É §Ç!«˛Æ í˛z_Ó˚ !òl /

åÜ˛ä ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ ç#Ólã˛ˆÏe´ ˆÜ˛yÌyÎ˚ !ÙˆÏÎ˚y!§§ !ÓË˛yçl âˆÏê˛⁄

åáä Ê˛yî≈ ˆ≤ÃyÌƒy°y§ §•Óy§# Óy !Ë˛ß¨Óy§#⁄

åàä ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl‰!çˆÏÎ˚ê˛ ˆÓ˚î%fli°# Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ~Ü˛!ê˛ í˛zòy•Ó˚î !òl–

åâä ˆ≤Ãy!çÙ‰ˆÏlyflõyˆÏÙ≈ !çÙ‰ˆÏlyflõyÙ≈ ã˛!Ó˚e Ü˛#⁄

å.ä ˆÓ˚î%fli°#ôyÓ˚Ü˛ xˆÏ«˛Ó˚ í˛z˛õ!fli!ï˛ ˆÜ˛yl‰ ˆ◊!îË%˛_´ í˛z!qˆÏòÓ˚ ã˛!Ó˚e Ó•l Ü˛ˆÏÓ˚⁄

2É §Ç!«˛Æ ê˛#Ü˛y !°á%l

åÜ˛ä x§Dç!l

åáä Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ˆàÔîÓ,!k˛

åàä §y•zlƒyl‰!çÎ˚yÙ

åâä Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò ˆ◊!î!ÓlƒyˆÏ§Ó˚ !Ë˛!_–

å.ä Ü˛ƒy!Ó˚ly° ly!°Ü˛y–

4.10  í˛z_Ó˚Ùy°y

n xl%¢#°l#ÈüüüÈ1

1É åÜ˛ä §y•z°%!Ó˚Î˚yl
åáä !°DôÓ˚
åàä §•Óy§#

2É !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ ÷e´yî% çˆÏ°Ó˚ ÙyôƒˆÏÙ flf#ôyl#Ó˚ !lÜ˛ê˛Óï≈˛# •Î˚ ï˛y•z !lˆÏ£ÏˆÏÜ˛Ó˚ §ÙÎ˚ çˆÏ°Ó˚ ≤ÃˆÏÎ˚yçl •Î˚–

n xl%¢#°l#ÈüüüÈ2

1É åÜ˛ä (ii) åáä (iii) åàä (ii)

2É åÜ˛ä Ùy•zˆÏe´y!Ê˛° «%˛o G §)- G ~Ü˛!ê˛Ùye !¢Ó˚y !Ó!¢‹T ˆÎáyˆÏl ˛õeyÓÜ˛y¢ xl%˛õ!fliï˛ ˆÎÙl
°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ–
ˆÙày!Ê˛° çyï˛#Î˚ ˛õyï˛y Ó,•Í G ≤Ã§y!Ó˚ï˛ ˆÎáyˆÏl ˛õe ˆÓ˚áˆÏÜ˛Ó˚ §ˆÏD ˛õeyÓÜ˛y¢ Óï≈˛Ùyl– í˛zFã˛ˆÏ◊!îÓ˚
Ê˛yî≈ ˆÎÙl í»˛yÎ˚˛õ‰ˆÏê˛!Ó˚§ñ ˛õ!°ˆÏ˛õy!í˛Î˚yˆÏÙ ˆòáy ÎyÎ˚–
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åáä •zí ẑ̨ ÏflõyÓ̊ƒyl‰!çÎ̊yÙ çyï˛#Î̊ ˆÓ̊î%fli°# ~ Ï̂Ü˛Ó̊ x!ôÜ˛ ˆÓ̊î%fli°# Ùyï,̨ Ï̂Ü˛y£Ï ˆÌ Ï̂Ü˛ §,!‹T •Î̊ ÎyÓ̊ ≤ÃyÜ˛yÓ̊ G Ó,hs˝
§%ò,ì˛̧ •Î̊ ~ÓÇ ˆÓ̊î%Ó̊ §Çáƒy x§Çáƒ •Î̊ å°y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î̊yÙä– ˆ° Ï̂≤Wzy Ï̂flõyÓ̊ƒyl‰!çÎ̊yÙ ~Ü˛!ê˛ Ùye ˆÓ̊î%fli°#
Ùyï,̨ Ï̂Ü˛y£Ï ˆÌ Ï̂Ü˛ ˜ï˛!Ó̊ •Î̊ ÎyÓ̊ ≤ÃyÜ˛yÓ̊ ~Ü˛ ˆÜ˛y£Ï hflÏÓ̊ !Ó!¢‹T •Î̊ G ˆÓ̊î%Ó̊ §Çáƒy !l!ò≈‹T •Î̊– åˆê˛!Ó̊§ä

åàä §yôyÓ˚î ˆ§yÓ˚yˆÏ§ ˆÓ˚î%fli°#=!° ~Ü˛§ˆÏD ˛õ!Ó˚î!ï˛ °yË˛ Ü˛ˆÏÓ˚ åˆÎÙl @’y•zˆÏÜ˛!lÎ˚yä– ~ˆÏÜ˛ xy!ò ≤ÃÜ,˛!ï˛Ó˚
ˆ§yÓ˚y§ ÓˆÏ°– !Ù◊ ˆ§yÓ˚yˆÏ§ ˆÓ˚î%fli°#=!° ˆÜ˛yle´Ù ly ˆÙˆÏl !Ù◊ xÓfliyÎ˚ ÌyˆÏÜ˛– ~ˆÏÜ˛ í˛zß¨ï˛ ˆ◊!îÓ˚
ˆ§yÓ˚y§ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚ å˛õ!°ˆÏ˛õy!í˛Î˚yÙä–

n xl%¢#°l#ÈüüüÈ3

1É åÜ˛ä-(ii) åáä-(v) åàä-(iv) åâä-(iii) å.ä-(i)

2É åÜ˛ä lyñ åáä •Ñƒyñ åàä •Ñƒyñ åâä •Ñƒyñ å.ä ly–

§Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1É åÜ˛ä ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ ˆÓ˚î% ≤Ã›ï˛ •GÎ˚yÓ˚ §ÙÎ˚ ÙyˆÏÎ˚y!§§ !ÓË˛yçl âˆÏê˛–

åáä Ê˛yî≈ ˆ≤ÃyÌƒy°y§ §•Óy§# •Î˚–

åàä ~Ü˛!ê˛Ùye ˆÓ˚î%fli°#Ùyï,̨ Ï̂Ü˛y£Ï ˆÌ Ï̂Ü˛ §,‹T ˆÓ˚î%fli°# Ï̂Ü˛ ˆ° Ï̂≤Wzy Ï̂flõyÓ˚ƒyl‰!ç Ï̂Î˚ê˛ ˆÓ˚î%fli°# Ó Ï̂°– ˛õ!° Į̈̂ õy!í˛Î˚yÙ–

åâä ˆ≤Ãy!çÙˆÏlyflõyˆÏÙ≈ ˆàÔî çy•zˆÏ°Ù !çÙ‰ˆÏlyflõyÙ≈ ≤ÃÜ,˛!ï˛Ó˚ ˆÎáyˆÏl ê˛∆y!Ü˛ˆÏí˛Ó˚ xÓ˚#Î˚ ≤ÃÜ˛yˆÏÓ˚ §˛õyí˛¸ Ü)˛˛õ
ÌyˆÏÜ˛–

å.ä ˆÓ˚î%fli°# ôyÓ˚Ü˛ x«˛ ˆfl≥˛l˛õ‰!§í˛y ˆ◊!îË%˛_´ í˛z!qˆÏò ˆòáy ÎyÎ˚–

2É åÜ˛ä x§Dç!l / ~!ê˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ç#Ólã˛ˆÏe´Ó˚ ~Ü˛ ôÓ˚ˆÏlÓ˚ xfl∫yË˛y!ÓÜ˛ï˛y– àƒyˆÏÙˆÏê˛Ó˚ í˛z˛õ!fli!ï˛ Óy
!Ù°l SÈyí˛¸y•z !°DôÓ˚ í˛z!qò ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò §,!‹TÓ˚ ˛õk˛!ï˛ˆÏÜ˛ x§Dç!l ÓˆÏ°– ~•z Ë˛yˆÏÓ
§,‹T ˆÓ˚î%ôÓ˚ í˛z!qò •ƒy≤’ˆÏÎ˚í˛ (n) •Î˚– Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ñ á!lç ˆ˛õy£Ïîñ •Ó˚ˆÏÙyl •zï˛ƒy!òÓ˚ G˛õÓ˚ x§Dç!l
!lË≈̨ Ó˚¢#°–

åáä Ê˛yî≈çyï˛#Î˚ í z̨!q Ï̂ò ˆàÔîÓ,!k˛ / §yôyÓ˚î Ê˛yî≈çyï˛#Î˚ í z̨!q Ï̂ò ˆàÔîÓ,!k˛ ˆòáy ÎyÎ˚ ly– xï˛# Ï̂ï˛ Ü˛yÓ≈!l Ï̂Ê˛Ó˚y§
Ë)̨ ï˛y!_¥Ü˛ Ü˛y Ï̂° °y•zÜ˛˛õ‰!§í˛y ˆ◊!îË%̨ _´ ˆ°!˛õ Ï̂í˛y Ï̂í˛l‰̂ Ïí»̨ !°§ Ó Ï̂à≈Ó˚ G ˆfl≥˛l˛õ‰!§í˛y ˆ◊!îÓ˚ Ü˛ƒy°Ùy•ẑ Ïê˛§#
ˆàyeË%˛_´ í˛z!qˆÏò ˆàÔîÓ,!k˛ •ï˛– ~•z ˆàÔîÓ,!k˛Ó˚ Ê˛ˆÏ° í˛z˛õ!Ó˚í˛z_´ í˛z!qò Ó,•òyÜ˛yÓ˚ Ó,ˆÏ«˛Ó˚ xyÜ,˛!ï˛ °yË˛
Ü˛ˆÏÓ˚!SÈ°– Óï≈˛ÙˆÏl Ó!ê˛∆!ã˛Î˚yÙ G xy•zˆÏ§y•z!ê˛ˆÏ§ ˆàÔîÓ,!k˛ °«˛ Ü˛Ó˚y ÎyÎ˚–

åàä §y•zlƒyl‰!çÎ˚yÙ / §y•zˆÏ°yê˛yÙ G ˆÙ!§˛õ‰ˆÏê˛!Ó˚§ ˛õ!Ó˚îï˛ xÓfliyÎ˚ ÓyÎ˚Ó# Ü˛yˆÏ[˛ í˛zq(ï˛ ¢ÕÒ˛õˆÏeÓ˚ Ü˛ˆÏ«˛
ÎÌye´ˆÏÙñ !e°!ï˛ G !m°!ï˛ !Ó!¢‹T ˆÓ˚î%fli°# í˛zÍ˛õß¨ •Î˚– !ï˛l!ê˛ Óy ò%!ê˛ fl∫“Ó,hs˝ §¡õß¨ ˆÓ˚î%fli°# ~Ü˛ §ˆÏD
xÓfliyl Ü˛Ó˚yÎ˚ ~ˆÏòÓ˚ §y•zlƒyl‰!çÎ˚yÙ Ó°y •Î˚– ~=!° x!ï˛ «%˛o •…y§≤ÃyÆ ˛õyŸª≈#Î˚ ¢yáyˆÏ@˝Ã xÓfliyl Ü˛ˆÏÓ˚
ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚–
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åâä ˆ◊!îÓk˛!Óò‰Ó˚y Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆ◊!î!Ólƒy§ ˆ§yÓ˚yˆÏ§Ó˚ ã˛!Ó˚ˆÏeÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ÷Ó˚& Ü˛ˆÏÓ˚l
å!°!lÎ˚y§ñ 1753ó ‡Ü˛yÓ˚ñ 1865ä– ˛õ Ï̂Ó˚ í z̨!qò !ÓK˛y Ï̂lÓ˚ !Ó!Ë˛ß¨ ¢yáyÓ˚ í z̨ß¨!ï˛Ó˚ §y Ï̂Ì §y Ï̂Ì ˆe´y Ï̂Ùy Ï̂çyÙ
§Çáƒy åÙƒyl‰ê˛l‰ñ 1950äñ !°DôÓ˚ í˛z!qòñ ˆÓ˚î%Ó˚ Ó!•à≈ë˛l å°%àyÓ˚í˛lñ 1972äñ í˛z!qò Ó˚§yÎ˚l åÜ%˛˛õyÓ˚
í»˛y•zË˛yÓ˚ñ 1973ä ≤ÃË,˛!ï˛ ã˛!Ó˚eˆÏÜ˛G ˆ◊!îÓ˚*˛õyhs˝Ó˚ !Ë˛!_ !•ˆÏ§ˆÏÓ ôÓ˚y •ˆÏFSÈ–

å.ä Ü˛ƒy!Ó˚ly° ly!°Ü˛y / ~•z ly!°Ü˛y ˆÓ!¢Ó˚ Ë˛yà !Ó°%Æ G ç#!Óï˛ ˆfl≥˛l˛õ‰!§í˛y ˆ◊!îË%˛_´ Ê˛yî≈çyï˛#Î˚
í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛ ˆòáy ÎyÎ˚– Ü˛yˆÏ[˛Ó˚ !fiê˛!°Ó˚ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù xÇ¢ l‹T •ˆÏ° ~•z ly!°Ü˛y ˜ï˛!Ó˚ •Î˚– ï˛y•z
~ˆÏÜ˛ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ly!°Ü˛yG Ó°y •Î˚– Ü˛yˆÏ[˛Ó˚ ˛õÓ≈ÙˆÏôƒ !¢Ó˚y ÓÓ˚yÓÓ˚ ~•z ly!°Ü˛y=!° ˆòáy ÎyÎ˚
åÜ˛ƒy°yÙy•z!ê˛§ñ •zÜ%˛•z!çê˛yÙä–
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~Ü˛Ü˛ 5 o §y•zˆÏ°yê˛yÙ (Psilotum), °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium),

ˆ§°y!çˆÏl°y (Selaginella), •zÜ%˛•z!çê˛yÙ (Equisetum) G ˆê˛!Ó˚§
(Pteris) ~Ó˚ ç#Ólã˛e´ G §yôyÓ˚î ˜Ó!¢‹Tƒ

5.0 í˛zˆÏj¢ƒ

5.1 ≤ÃhflÏyÓly

5.2 §y•zˆÏ°yê˛yÙ (Psilotum)üÈ~Ó˚ ç#Ólã˛e´

5.2.1 Ó§!ï˛

5.2.2 fl∫Ë˛yÓ

5.2.3 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.2.4 çll

5.2.5 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.2.6 !lˆÏ£ÏÜ˛

5.2.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

5.2.8 çl%/e´Ù

5.2.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

xl%¢#°l#ÈüüüÈ1

5.3 °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium)ÈüÈ~Ó˚ ç#Ólã˛e´

5.3.1 Ó§!ï˛

5.3.2 fl∫Ë˛yÓ

5.3.3 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.3.4 çll

5.3.5 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.3.6 !lˆÏ£ÏÜ˛

5.3.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

5.3.8 çl%/e´Ù
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5.3.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

xl%¢#°l#ÈüüüÈ2

5.4 ˆ§°y!çˆÏl°y (Selaginella)ÈüÈ~Ó˚ ç#Ólã˛e´

5.4.1 Ó§!ï˛

5.4.2 fl∫Ë˛yÓ

5.4.3 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.4.4 çll

5.4.5 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.4.6 !lˆÏ£ÏÜ˛

5.4.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

5.4.8 çl%/e´Ù

5.4.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

xl%¢#°l#ÈüüüÈ3

5.5 •zÜ%˛•z!çê˛yÙ (Equisetum) ~Ó˚ ç#Ólã˛e´

5.5.1 Ó§!ï˛

5.5.2 fl∫Ë˛yÓ

5.5.3 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.5.4 çll

5.5.5 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.5.6 !lˆÏ£ÏÜ˛

5.5.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

5.5.8 çl%/e´Ù

5.5.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

xl%¢#°l#ÈüüüÈ4

5.6 ˆê˛!Ó˚§ (Pteris) ~Ó˚ ç#Ólã˛e´

5.6.1 Ó§!ï˛
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5.6.2 fl∫Ë˛yÓ

5.6.3 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.6.4 çll

5.6.5 !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

5.6.6 !lˆÏ£ÏÜ˛

5.6.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

5.6.8 çl%/e´Ù

5.6.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

xl%¢#°l#ÈüÈ5

5.7 §yÓ˚yÇ¢

5.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

5.9 í˛z_Ó˚Ùy°y

5.0  í˛zˆÏj¢ƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!l çylˆÏï˛ ˛õyÓ˚ˆÏÓlÈüüüÈ

l Psilotum, Lycopodium, Selaginella, Equisetum G Pteris-~Ó˚ Ó§!ï˛ñ fl∫Ë˛yÓñ àë˛làï˛ ˜Ó!ã˛eƒñ

çllñ çl%/e´Ù–

l ~ˆÏòÓ˚ xy!ò G í˛zß¨ï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°–

l !ÓˆÏ¢£Ï !ÓˆÏ¢£Ï ã˛!Ó˚e Îy í˛z˛õ!Ó˚í˛z_´ í˛z!qò=!°ˆÏÜ˛ §ly_´ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏÓ–
l ~ˆÏòÓ˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c–

5.1 ≤ÃhflÏyÓly

~•z ~Ü˛ˆÏÜ˛ §y•ẑ Ï°yê˛yÙ (Psilotum), °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium), ˆ§°y!çˆÏl°y (Selaginella),

•zÜ%˛•z!çê˛yÙ (Equisetum) G ˆê˛!Ó˚§ (Pteris) çyï˛#Î˚ í˛z!qò=!°Ó˚ Ó§!ï˛ñ fl∫Ë˛yÓñ àë˛lñ çllñ çl%/e´Ù •zï˛ƒy!ò

§¡õˆÏÜ≈˛ §ÙƒÜ˛ xÓ!•ï˛ •ˆÏÓl– §ÓˆÏ¢ˆÏ£Ï ~•z ~Ü˛Ü˛ ˛õyë˛ Ü˛ˆÏÓ˚ ~•z í˛z!qò=!°ˆÏÜ˛ §ly_´ Ü˛Ó˚yÓ˚ çlƒ !ÓˆÏ¢£Ï !ÓˆÏ¢£Ï

ã˛!Ó˚e=!°ˆÏÜ˛G !ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛ §«˛Ù •ˆÏÓl–

xyÙÓ˚y •z!ï˛ÙˆÏôƒ !¢ˆÏá!SÈ ˆÎ Psilotum, Lycopodium, Selaginella G Equisetum •° §Ó˚° àë˛lÎ%_´
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xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò ÎyˆÏòÓ˚ §ˆÏD ~ˆÏòÓ˚ ˛õ)Ó≈§)Ó˚# x!ï˛ ≤Ãyã˛#l §y•z°%!Ó˚Î˚ylÈüÈˆí˛ˆÏË˛y!lÎ˚yl (Silurian-Devonian)

Ë)˛ï˛y!_¥Ü˛ Ü˛yˆÏ°Ó˚ xy!ò §Ó˚° §ÇÓ•lï˛sf# Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ àë˛làï˛ ˛õyÌ≈Ü˛ƒ !ÓˆÏ¢£Ï ~Ü˛ê˛y ˆl•z– ~•z ~Ü˛Ü˛ˆÏÜ˛

ˆÓyV˛y ÎyˆÏÓ !Ü˛ Ü˛ˆÏÓ˚ ~•z í˛z!qò ˆày¤˛# e´Ù!ÓÜ˛yˆÏ¢Ó˚ Ê˛ˆÏ° àë˛làï˛ G çllàï˛ Ë˛yˆÏÓ í˛zß¨ï˛ •ˆÏï˛ •ˆÏï˛ xÓˆÏ¢ˆÏ£Ï

≤ÃÜ,˛ï˛ Ê˛yˆÏî≈ í˛zß¨#ï˛ •ˆÏÎ˚ˆÏSÈ–

~•z ã˛yÓ˚!ê˛ í˛z!qò Î!òG ≤ÃÜ,˛ï˛ Ê˛yî≈ lÎ˚ !Ü˛v Ê˛yî≈ ~ÓÇ ~Ó˚y ≤ÃyÎ˚ ~Ü˛§yˆÏÌ ~Ü˛•z fliyˆÏl §•yÓfliyl Ü˛ˆÏÓ˚– ï˛y•z ~ˆÏòÓ˚

Ê˛yî≈ §•ˆÏÎyà# Ó°y •Î˚– •zÜ%˛•z!çê˛yÙ (Equisetum) ˆfl≥˛l˛õ‰!§í˛y ˆ◊!îÓ˚ ~Ü˛Ùye ç#!Óï˛ àî– ˆê˛!Ó˚§ (Pteris)

~Ü˛!ê˛ fli°ç ≤ÃÜ,̨ ï˛ Ê˛yî≈–

5.2  §y•zˆÏ°yê˛yÙ (Psilotum) ~Ó˚ ç#Ólã˛e´

§y•z Ï̂°yê˛yÙ àî!ê˛ (Psilotum) §y•ẑ Ï°yê˛˛õ!§í˛y (Psilotopsida) ˆ◊!îÓ˚ xhs˝Ë%≈̨ _´– ˆÎáy Ï̂l ˆÜ˛Ó°Ùye §y•ẑ Ï°yê˛yÙ

G ˆÙ!§˛õ‰ˆÏê˛!Ó˚§ ~•z ò%!ê˛ àî ÓyˆÏò §Ü˛ˆÏ°•z °%Æ– ~•z ˆ◊!îË%˛_´ í˛z!qˆÏòÓ˚y Ù)°!Ó•#lñ mƒy@˝Ã¢yáy !Ólƒy§ Î%_´ ˆÓ˚î%ôÓ˚

í˛z!qò xyl%Ë)˛!ÙÜ˛ @˝Ã!siÜ˛® Î%_´ G í˛zÕ‘¡∫ ¢ÕÒyÜ˛yÓ˚ í˛z˛õyD Î%_´ ÓyÎ˚Ó#Î˚ !Óê˛˛õ xÇˆÏ¢ !ÓË˛_´ñ ly!°Ü˛yÓy![˛° xï˛ƒhs˝

§Ó˚°ñ ˆÓ˚î%fli°#Ó˚ ˆòÎ˚y° fli(°ñ §ÙˆÏÓ˚î% Î%_´ó !°DôÓ˚ í˛z!qò ly!°Ü˛yÜ˛yÓ˚ G ˆÓ˚î%ôˆÏÓ˚Ó˚ @˝Ã!siÜ˛ˆÏ®Ó˚ lƒyÎ˚– PsilotumÈüüüÈ

§y•zˆÏ°yˆÏê˛!°§ (Psilotales) Óà≈Ë%˛_´ G §y•zˆÏ°yˆÏê˛!§ (Psilotaceae) ˛õ!Ó˚ÓyÓ˚Ë%˛_´– Psilotum ~Ó˚ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛

≤Ãçy!ï˛Ó˚ ˛õ!Ó˚ã˛Î˚ ˛õyGÎ˚y ˆàˆÏ°G ≤Ãôylï˛ ò%!ê˛ ≤Ãçy!ï˛ñ §y•zˆÏ°yê˛yÙ l%í˛yÙ (P. nudum) G §y•zˆÏ°yê˛yÙ Êœ˛ƒy!§í˛yÙ

(P. flaccidum) í˛zˆÏÕ‘áˆÏÎyàƒ– ≤ÃÌÙ ˛≤Ãçy!ï˛!ê˛ ˛˛õ,!ÌÓ#Ó˚ í˛zË˛Î˚ ˆày°yˆÏô≈Ó˚ e´yhs˝#Î˚ G í˛z˛õe´yhs˝#Î˚ xMÈ˛ˆÏ° ˆòáy ÎyÎ˚

~ÓÇ !mï˛#Î˚!ê˛ Ùy°Î˚ ˆÌˆÏÜ˛ ˆÙ!:ˆÏÜ˛y ˛õÎ≈hs˝ e´yhs˝#Î˚ xMÈ˛ˆÏ° !Óhfl,Ïï˛–

5.2.1  Ó§!ï˛

Psilotum nudum §Ñƒyï˛ˆÏ§ÑˆÏï˛ ˆÓyò (humus) Ùy!ê˛ˆÏï˛ çß√yÎ˚ñ Ü˛álG Ü˛álG ˛õÓ˚y◊Î˚#Ó˚*ˆÏ˛õ ˆòáy ÎyÎ˚– !Ü˛v

P. flaccidum §¡õ)î≈Ë˛yˆÏÓ ˛õÓ˚y◊Î˚# !ÓˆÏ¢£Ïï˛ Ê˛yî≈ G ˛õyÙ çyï˛#Î˚ àyˆÏSÈñ ~SÈyí˛¸y ˆÓyò Ùy!ê˛ˆÏï˛G çß√yÎ˚ñ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚

Ùôƒ≤ÃˆÏòˆÏ¢ñ ˛õÑyã˛ÙyÓ˚# G xy§yˆÏÙ ~álG Psilotum ˆòáy ÎyÎ˚–

5.2.2  fl∫Ë˛yÓ

Psilotum ~Ü˛!ê˛ ˆÓ˚î%ôÓ˚ñ Ó‡Ó£Ï≈ç#Ó#ñ Ó#Ó˚&Í çyï˛#Î˚ í˛z!qòñ 20-100 ˆ§!Ù ˛õÎ≈hs˝ ò#â≈ •Î˚ñ P. flaccidum ~Ó˚

ã˛ƒy≤Wzy Ü˛y[˛=!° xy◊Î˚òyï˛y í˛z!qˆÏòÓ˚ ˆÌˆÏÜ˛ V%˛°hs˝ xÓfliyÎ˚ ˆòáy ÎyÎ˚– ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ mƒy@˝Ã¢yáy !Ó!¢‹T @˝Ã!si Ü˛®

ˆÓyò Ùy!ê˛Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛ ~ÓÇ Ùy!ê˛Ó˚ í˛z˛õˆÏÓ˚ ÓyÎ˚Ó#Î˚ xÇ¢ !ÓòƒÙyl–
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5.2.3  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

ˆÓ˚î%ôÓ˚ í˛z!qò !ï˛l!ê˛ xÇˆÏ¢ !ÓË˛_´– ≤Ã!ï˛!ê˛ xÇˆÏ¢Ó˚ àë˛l !l¡¨Ó˚*˛õ å!ã˛e ≠ 5.2.1ä

!ã˛e lÇ     5.2.1 / a. ˆÓ˚î%ôÓ˚ í˛z!qòó b. Ü˛yˆÏ[˛Ó˚ xÇ¢ (enlarged); c. í˛zÓ≈Ó˚ ¢yáy–

Ó!•≈àë˛l

åÜ˛ä @˝Ã!siÜ˛®ÈüüüÈmƒy@˝Ã ¢yáy !Ólƒy§Î%_´ñ ÓyòyÙ# ÓˆÏî≈Ó˚ñ Ù)°•#lñ ï˛ˆÏÓ !l¡¨yÇ¢ ˆÌˆÏÜ˛ x§Çáƒ Ó˚y•zçˆÏÎ˚í˛ !là≈ï˛
•Î˚– Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ Ü˛yç •° ç°ˆÏ¢y£Ïî G xy◊Î˚òyï˛y í˛z!qˆÏòÓ˚ §ˆÏD §Ç°@¿#Ü˛Ó˚î– ~Ü˛ ôÓ˚ˆÏlÓ˚
Ùy•zˆÏÜ˛yÓ˚y•zçy àë˛lÜ˛yÓ˚# SÈeyÜ˛ Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ ÙyôƒˆÏÙ @˝Ã!siÜ˛ˆÏ®Ó˚ Ü˛ˆÏê≈˛ˆÏ: ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ §Ω˛Óï˛
í˛z!qˆÏòÓ˚ ¢yÓ˚#Ó˚Ó,_#Î˚ Ü˛yˆÏçÓ˚ §ˆÏD ç!í˛¸ï˛– Ó˚y•zˆÏçyˆÏÙÓ˚ ˆÎ ˆÜ˛ylG ¢yáy•z §Ó%ç ÓyÎ˚Ó# Ü˛yˆÏ[˛Ó˚ §,!‹T
Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

åáä ÓyÎ˚Ó#Î˚ Ü˛y[˛ÈüüüÈÓyÎ˚Ó#Î˚ Ü˛y Ï̂[˛Ó˚ !l¡¨yÇ¢ ˆÓ°lyÜ˛yÓ˚ G ˜òâ≈ƒ ÓÓ˚yÓÓ˚ !¢Ó˚y!Ó!¢‹Tñ !Ü˛v |ôÁ≈yÇ¢ !e Ï̂Ü˛yîyÜ,̨ !ï˛Ó˚
~ÓÇ !e!¢Ó˚y!Ó!¢‹T–

åàä ˛õe§ò,¢ í˛z˛õyDÈüüüÈÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ |ôÁ≈yÇˆÏ¢ ~•z «%˛oyÜ˛yÓ˚ ¢ÕÒ˛õˆÏeÓ˚ lƒyÎ˚ ˛õyï˛y !§Ñ!í˛¸Ó˚ ÙˆÏï˛y §!Iï˛
ÌyˆÏÜ˛– |ôÁ≈yÇˆÏ¢Ó˚ ¢ÕÒ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ !eÈüÈá![˛ï˛ §y•zlƒyl‰!çÎ˚yÙ (Synangium) ÌyˆÏÜ˛–

xË˛ƒhs˝Ó˚#î àë˛l /
(A) Ü˛y[ Ę̀üüüÈÓ˚y•zˆÏçyˆÏÙÓ˚ x@˝Ãfli Ë˛yçÜ˛ Ü˛°y G ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ x@˝Ãfli ~Ü˛!ê˛ Ùye ˆÜ˛y£Ï e´Ùyàï˛ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°

!ï˛l ≤ÃÜ˛yˆÏÓ˚Ó˚ ˛≤ÃyÌ!ÙÜ˛ Ü˛°yÓ˚ §,!‹T Ü˛ˆÏÓ˚– Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò Ü˛Ó˚ˆÏ° !l¡¨!°!áï˛ xÇ¢ ˆòáy ÎyˆÏÓ–

ˆÓ˚î%fli°#

¢ÕÒyÜ˛y ÏÓ ˚
í˛z˛õyD

@˝Ãsi#Ü˛®
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!ã˛e lÇ 5.2.2 a     /     §y•zˆÏ°yê˛yÙÈüÈ~Ó˚ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

!ã˛e lÇ 5.2.2 b     /     §y•zˆÏ°yê˛yÙÈüÈ~Ó˚ @˝Ã!siÜ˛ˆÏ®Ó˚ ≤ÃfliˆÏFSÈò–

Ó!•/Ü˛ˆÏê≈˛:

çy•zˆÏ°Ù ˆÊœ˛yˆÏÎ˚Ù

cÜ˛
Ó!•/ Ü˛ˆÏê≈˛:

Ùôƒ Ü˛ˆÏê≈˛:

xhs˝/ Ü˛ˆÏê≈˛:

ˆÊœ˛yˆÏÎ˚Ù

˛õ!Ó˚ã˛e´
ÙIy

 ˆÙê˛yçy•zˆÏ°Ù

~ Ï̂u˛yí˛yÓ˚!Ù§

˛õeÓ˚¶…˛

≤ÃˆÏê˛yçy•zˆÏ°Ù

!Ü˛í˛z!ê˛Ü˛°‰
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§Ó≈Ó!•/fli ~Ü˛hflÏÓ˚ !Ó!¢‹T °¡∫y cÜ˛ ˆÜ˛y£Ï=!° !Ü˛í˛z!ê˛Ü˛°‰ (Cuticle) §Ù!ß∫ï˛– Ü˛yˆÏ[˛Ó˚ áÑyç ÓÓ˚yÓÓ˚ xMÈ˛ˆÏ°
§•Ü˛yÓ˚# ˆÜ˛y£Ï !Ó•#l ˆfiê˛yÙyê˛y åÓƒ_´Ó#ç#Ó˚ lƒyÎ˚ä ˆòáy ÎyÎ˚– cˆÏÜ˛Ó˚ l#ˆÏã˛ !Óhfl,Ïï˛ Ü˛ˆÏê≈˛: !ï˛l!ê˛ xMÈ˛ˆÏ° !ÓË˛_´–
cˆÏÜ˛Ó˚ !ë˛Ü˛ l#ˆÏã˛•z xÓ!fliï˛ 2-5 ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Ó!•/Ü˛ˆÏê≈˛: xMÈ˛°!ê˛ °¡∫yˆÏê˛ñ °!ï˛ !Ó!¢‹T (Lobed), xhs˝ˆÏÜ˛≈y£Ï
Ó˚¶…˛Î%_´ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~•z ˆÜ˛y£Ï=!° ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ G ˆŸªï˛§yÓ˚ Î%_´ •GÎ˚yÎ˚ §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£Ï
xÇ¢@˝Ã•î Ü˛ˆÏÓ˚– 4-5 ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Ùôƒ Ü˛ˆÏê≈˛ˆÏ:Ó˚ ˆÜ˛y£Ï=!° í˛zÕ‘¡∫Ë˛yˆÏÓ °¡∫y ~ÓÇ fli(° ≤Ãyã˛#Ó˚ !Ó!¢‹Tñ fl∫“
xhs˝ˆÏÜ˛y£Ï#Î˚ Ó˚¶…˛!Ó!¢‹T ~ÓÇ ˆŸªï˛§yÓ˚ !Ó•#l– ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ !l¡¨yÇˆÏ¢ ~•z Ùôƒ Ü˛ˆÏê≈˛ˆÏ:Ó˚ ˆÜ˛y£Ï=!° !°à!ll Î%_´
•Î˚– ˛õÓ˚Óï≈˛# !l¡¨ÈüÈÜ˛ˆÏê≈˛: xMÈ˛ˆÏ°Ó˚ ˆÜ˛y£Ï=!°Ó˚ ≤Ãyã˛#Ó˚ xˆÏ˛õ«˛yÜ,˛ï˛ Ë˛yˆÏÓ e´Ù¢/ ˛õyï˛°y •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ !°à!ll
!Ó•#l •ˆÏï˛ ÌyˆÏÜ˛ñ §ˆÏD §ˆÏD ˆŸªï˛§yˆÏÓ˚Ó˚ ˛õ!Ó˚Ùyî Óyí˛¸ˆÏï˛ ÌyˆÏÜ˛–

Ü˛ˆÏê≈˛: G ly!°Ü˛y Óy![˛ˆÏ°Ó˚ ÙyV˛áyˆÏl ÌyˆÏÜ˛ xhs˝gflÏÜ˛ñ ~!ê˛ °¡∫yˆÏê˛ñ §%flõ‹T Ü˛ƒy§ˆÏ˛õ!Ó˚Î˚yl ˛õ!ê˛ Î%_´ ~Ü˛hflÏÓ˚ ˆÜ˛y£Ï
myÓ˚y à!ë˛ï˛ ~ˆÏu˛yí˛yÓ˚!Ù§ Óy xhs˝gflÏÜ˛ ÌyˆÏÜ˛ñ xhs˝hflÏˆÏÜ˛Ó˚ !ë˛Ü˛ l#ˆÏã˛•z ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï Î%_´
ˆ˛õ!Ó˚§y•zÜ˛° Óy ˛õ!Ó˚ã˛e´ Óï≈˛Ùyl å!ã˛e ≠ 5.2.2a)–

@˝Ã!siÜ˛ˆÏ®Ó˚ ˆÜ˛ˆÏw ˆ≤ÃyˆÏê˛y!fiê˛!° ˛õ!Ó˚°!«˛ï˛ •ˆÏ°G @˝Ã!siÜ˛y[˛ G ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ §ÇˆÏÎyàfli° ˆÌˆÏÜ˛•z !fiê˛!°ˆÏï˛ ≤ÃyÎ˚
10 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ §ÇáƒyÓ˚ Ó˚!Ÿ¬ ˆòáy ÎyÎ˚ñ ï˛ˆÏÓ ÓyÎ˚Ó#Î˚ xÇˆÏ¢Ó˚ |ôÁ≈yÇˆÏ¢ ~•z Ó˚!Ÿ¬Ó˚ §Çáƒy 4-5 ~Ó˚ Ùï˛l •Î˚–
çy•zˆÏ°Ù ~Ó˚ Ó˚!Ÿ¬ xMÈ˛ˆÏ°Ó˚ x@˝ÃË˛yˆÏà x§Çà!ë˛ï˛ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ê˛∆yÜ˛y•zí˛ åˆ§y˛õlyÜ˛yÓ˚ Ó°Î˚yÜ˛yÓ˚ fli(°#Ü˛Ó˚î Î%_´ä
ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ~ÓÇ ˛õÓ˚Óï≈˛# ˆÜ˛y£Ï=!° §!˛õ≈°yÜ˛yÓ˚ fli(°#Ü˛Ó˚î Î%_´ G §˛õyí˛¸ Ü)˛˛õ !Ó!¢‹T ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ xÌ≈yÍ
@˝Ã!siÜ˛ˆÏ®Ó˚ ˆ≤ÃyˆÏê˛y!fiê˛!°Ó˚ çy•zˆÏ°Ù e´ˆÏÙ ~Ü˛§yÜ≈˛ (Exarch) §y•zˆÏÊ˛yˆÏly!fiê˛!°ˆÏï˛ ˛õ!Ó˚îï˛ •ˆÏÎ˚ §Ù@˝Ã ÓyÎ˚Ó#Î˚
Ü˛y[˛ç%ˆÏí˛¸ !ÓòƒÙyl ÌyˆÏÜ˛– ï˛ˆÏÓ |ôÁ≈yÇˆÏ¢Ó˚ ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛ xƒyÜ‰˛!ê˛ˆÏly!fiê˛!° !•§yˆÏÓ !ÓòƒÙyl ÌyˆÏÜ˛– ˆ˛õ!Ó˚§y•zÜ˛°
~Ó˚ l#ˆÏã˛ñ çy•zˆÏ°Ù Ó˚!Ÿ¬Ó˚ ÙôƒÓï≈˛# fliˆÏ° ˆÊœ˛yˆÏÎ˚Ù Óï≈˛Ùyl– ˆÊœ˛yˆÏÎ˚Ù «%˛oyÜ˛yÓ˚ ˆÜ˛yîyÜ,˛!ï˛ ˆÜ˛y£Ï=!° •° §#Ë˛ˆÏÜ˛y£Ïó
Ü˛y°e´ˆÏÙ ~•z ˆÜ˛y£Ï=!° ≤Ãyã˛#Ó˚ fli(° G !°à!ll !Ó!¢‹T •ˆÏÎ˚ ˆày°yÜ˛yÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚– §#Ë˛ ˆÜ˛y£Ï Ü˛ƒyˆÏ°y§‰ !Ó•#l
å!ã˛e ≠ 5.2.2b)–

˛õe §ò,¢ í˛z˛õyD / §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï !Ó!¢‹Tñ P. nudum ~ ˆÜ˛ylG ly!°Ü˛y Óy![˛° ÌyˆÏÜ˛
ly !Ü˛vñ P. complanatum ~Ó˚ ˛õe §ò,¢ ¢ÕÒ ˛õˆÏeÓ˚ ˆàyí˛¸yÎ˚ ˛õey!Ë˛§yÓ˚# Óy![˛° ˆòáy ÎyÎ˚–

5.2.4  çll

Psilotum ˆÓ˚î%ôÓ˚ í˛z!qˆÏò xDç çll ˛õ!Ó˚°!«˛ï˛ •ˆÏ°G çll ≤Ãôylï˛ ˆÓ˚î% myÓ˚y §¡õy!òï˛

åÜ˛ä xDç çll≠ P. nudum ≤Ãçy!ï˛ˆÏï˛ ˆà!Ù (gemmae) Óy Ó &í˛ Ó!í˛§ lyˆÏÙ @˝Ã!siÜ˛yˆÏ[˛Ó˚ àyˆÏÎ˚ xÓ!fliï˛
~Ü˛hflÏÓ˚ !Ó!¢‹T «%˛o =!ê˛Ó˚ myÓ˚y §Çâ!ê˛ï˛ •Î˚– @˝Ã!siÜ˛y[˛ ˆÌˆÏÜ˛ !Ó!FSÈß¨ •ˆÏÎ˚ !Ü˛ÇÓy @˝Ã!siÜ˛yˆÏ[˛ xÓfliylÜ˛y°#l
~=!°  lï%˛l í˛z!qˆÏòÓ˚ çß√ ˆòÎ˚ å!ã˛e ≠ 5.2.2.cä–

åáä ˆÓ˚î%myÓ˚y çll ≠ Psilotum ~Ó˚ í˛zÍ˛õyòlÜ˛yÓ˚# xD xyô%!lÜ˛ Ùï˛ xl%ÎyÎ˚# ~Ü˛!ê˛ !eÈüÈÜ˛«˛ !Ó!¢‹T ˆÓ˚î%fli°#
Îy ≤ÃÜ,˛ï˛˛õˆÏ«˛ !eÈüÈˆÓ˚î%fli°# !Ó!¢‹T xD ~ÓÇ ~ˆÏÜ˛ §y•zlƒyl!çÎ˚yÙ Ó°y •Î˚– ~!ê˛ 1-2 !Ù!ÙÉ ã˛Gí˛¸yñ ~Ü˛!ê˛
x!ï˛ §Ç!«˛Æ ¢yáyÓ˚ xyàyÎ˚ñ ¢ÕÒ ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ñ xB˛#Î˚ ˆòˆÏ¢ !ÓòƒÙyl– §y•zlƒyl!çÎ˚yˆÏÙÓ˚ ≤Ã!ï˛!ê˛ °!ï˛ ~Ü˛
~Ü˛!ê˛ ˆÓ˚î%fli°# Îy ˛õ!Ó˚îï˛ xÓfliyÎ˚ Ü˛«˛ ÓÓ˚yÓÓ˚ !Óòy!Ó˚ï˛ •ˆÏÎ˚ ˆÓ˚î% !làÙ≈l Ü˛ˆÏÓ˚ å!ã˛e ≠ 5.2.2 d,eä–
§yôyÓ˚îï˛ !ï˛l!ê˛ fl∫“ Ó,hs˝§¡õß¨ ˆÓ˚î%fli°# ~Ü˛ˆÏe xÓfliyl Ü˛Ó˚yÎ˚ ~ˆÏòÓ˚ §y•zlyl‰!çÎ˚yÙ (Synangium)

Ó°y •Î˚–
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!ã˛e lÇ 5.2.2c     /     §y•zˆÏ°yÏê˛yÙÈüÈ~Ó˚ ˆà!Ù–

!ã˛e lÇ 5.2.2 d     /      (i) §y•zˆÏ°yÏê˛yÙÈÈüÈ~Ó˚ §y•zlƒyl!çÎ˚yÙñ (ii) ˛õ!Ó˚îï˛ §y•zlƒyl!çÎ˚yÙ–

!ã˛e lÇ 5.2.2 e     /      (i) §y•zlƒyl‰!çÎ˚yÙ Óy ˆÓ˚î%fli°#Ó˚ ≤ÃfliˆÏFSÈòñ (ii) §y•zlƒyl‰!çÎ˚yÙ ~Ó˚ °¡∫ˆÏFSÈò–

ˆÓ˚î%fli°#

¢ÕÒyÜ˛yÓ˚ í˛z˛õyD

ly!°Ü˛y
Óy![˛°

(ii)

(i)

(ii)
(i)
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Psilotum ~Ó˚ ˆÓ˚î%fli°#Ó˚ xD§Çfliy!lÜ˛ ≤ÃÜ,˛!ï˛ !Óï˛ˆÏÜ≈˛Ó˚ !Ó£ÏÎ˚– ˆÎÙlÈüüüÈÜ˛yˆÏÓ˚y åÓyGÎ˚yÓ˚ñ 1908ñ xlƒylƒä ÙˆÏï˛

~•z §Ç!«˛Æ Ó,hs˝Î%_´ §y•zlƒyl‰!çÎ˚yÙ !m¢,D (bifid) ˆÓ˚î%˛õˆÏeÓ˚ í˛z˛õ!Ó˚ x«˛ ˆÌˆÏÜ˛ xÌÓy Ü˛«˛ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚–

!ÓÎ˚yÓ˚ˆÏ•yfiê≈˛ (Bierhorst) ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòˆÏál ˆÎ ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ !ï˛l!ê˛ ≤ÃˆÏÜ˛y¤˛ ˛õ,ÌÜ˛Ë˛yˆÏÓ §,!‹T •ˆÏÎ˚ˆÏSÈ ~ÓÇ

!ï˛l!ê˛ ≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ !l¡¨yÇ¢ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ly!°Ü˛y Óy![˛° Óï≈˛Ùyl– xï˛~Ó ˆÓ˚î%fli°#Ó˚ ~Ü˛ ~Ü˛!ê˛ ≤ÃˆÏÜ˛y¤˛ ~Ü˛ ~Ü˛!ê˛

ˆÓ˚î%fli°#– Psilotum !Ó!Ë˛ß¨ ˆÜœ˛yl ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòáy ˆàˆÏSÈ Psilotum ~Ó˚ §y•zlƒyl!çÎ˚yÙ ˛õ)Ó≈§)Ó˚#ˆÏòÓ˚

«%˛o Ó,hs˝Î%_´ñ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ˆÓ˚î%fli°# Îy x!Ë˛Óƒ!_´Ó˚ ÙyôƒˆÏÙ Ó,ˆÏhs˝Ó˚ ≤ÃyÎ˚ !Ó°%!ÆÜ˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ° ˆÓ˚î%fli°#Ó˚

~Ü˛e#Ü˛Ó˚î •ˆÏÎ˚ à!ë˛ï˛ •ˆÏÎ˚ˆÏSÈ– ˛õ)Ó≈§)Ó˚#!ê˛ §Ω˛Óï˛ Ó˚y•z!lGÊ˛y•zê˛yÓ ̊RhyniophytaÓ˚ xhs˝à≈ï˛ ˆÓ˚ly!°Î˚y (Renalia)

àî–

ˆÓ˚î%fli°# ~Ü˛=FSÈ í˛z˛õ!Ó˚˛õß¨ ≤ÃyÌ!ÙÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ ˆ˛õ!Ó˚!Üœ˛ly° ~ÓÇ xƒy!rê˛!Üœ˛ly° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° í˛zÍ˛õß¨ •Î˚–

~áyˆÏl •zí˛zˆÏflõyÓ˚yl!çˆÏÎ˚ê˛ (Eusporangiate) ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚fl≥%˛Ó˚î âˆÏê˛ñ ˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#Ó˚ 4-5 ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Îy

!Ë˛ï˛ˆÏÓ˚Ó˚ ˆÓ˚î% í˛zÍ˛õyòlÜ˛yÓ˚# Ü˛°y !Ó!Ë˛ß¨ ï˛ˆÏ° !ÓË˛y!çï˛ •ˆÏÎ˚ ˆÓ˚î% àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#Ó˚ G ˆÓ˚î%Ó˚ ÙyV˛áyˆÏlÓ˚

xÇ¢ ç%ˆÏí˛¸ ÌyˆÏÜ˛ ê˛ƒyˆÏ˛õê˛yÙ– ≤Ã!ï˛!ê˛ ˆÓ˚î% !m˛õyŸª≈#Î˚Ë˛yˆÏÓ ≤Ã!ï˛§Ùñ ˆÓ˚î%àye ˆày° í˛zÑã%˛ x°ÇÜ˛Ó˚î Î%_´ñ ÙˆÏly!°ê˛ åÎy

§yôyÓ˚îï˛ í˛zFã˛ ˆ◊!îÓ˚ Ê˛yˆÏî≈ ˆòáy ÎyÎ˚ä !ã˛í˛¸ !ÓòƒÙyl– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ≤Ã!ï˛!ê˛ ˆÓ˚î%Ó˚ xB%˛ˆÏÓ˚yÂàÙ‰ ÷Ó˚& •Î˚–

xB%˛!Ó˚ï˛ ˆÓ˚î% ˆ≤ÃyÌƒy°y§ àë˛l Ü˛ˆÏÓ˚–

5.2.5  !°DôÓ˚ í˛z!qòÓ˚ àë˛l

Ó˚y•zˆÏçyˆÏÙÓ˚ lƒyÎ˚ ˆ≤ÃyÌƒy°y§!ê˛ Óî≈•#l Óy {£ÏÍ ÓyòyÙ# ÓˆÏî≈Ó˚ñ x!lÎ˚!Ùï˛ Ë˛y Ï̂Ó mƒy@˝Ã¢yáy !Ólƒy§ Î%_´ñ

ˆÓ°lyÜ˛yÓ˚ ~ÓÇ Ó˚y•zçˆÏÎ˚í˛ Î%_´– ~áyˆÏlG SÈeyˆÏÜ˛Ó˚ Ùy•zˆÏÜ˛yÓ˚y•zçy Î%_´ §•yÓfliyl ˆòáy ÎyÎ˚– ~Ü˛Ùye ~•z í˛z!qˆÏòÓ˚

!°DôÓ˚ í˛z!qˆÏò•z §ÇÓ•l Ü˛°y ˆòáy ÎyÎ˚– flf#ôyl# G ˛õ%Çôyl# ~Ü˛•z ˆ≤ÃyÌƒy°yˆÏ§ xÓfliyl Ü˛ˆÏÓ˚– ˆ≤ÃyÌƒy°y§!ê˛ ~ï˛

«%˛o ˆÎ Ó˚y•zˆÏçyˆÏÙÓ˚ «%˛oyÇ¢ ÓˆÏ° ÙˆÏl •Î˚–

ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ~Ü˛!ê˛ í˛z˛õ!Ó˚!fliï˛ ≤ÃyÌ!ÙÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ ï˛° §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ Ó!•/fli xyÓÓ˚Ü˛ ˆÜ˛y£Ï

(cover cell) G xhs˝fli ˆÜ˛w#Î˚ ˆÜ˛y£Ï (central cell) í˛zÍ˛õß¨ •Î˚– xyÓÓ˚Ü˛ ˆÜ˛yˆÏ£ÏÓ˚ ò%!ê˛ xƒy!rê˛ !Üœ˛ly° åï˛°

§ÙˆÏÜ˛yî#ä G ˛õÓ˚˛õÓ˚ ˆ˛õ!Ó˚!Üœ˛ly° åï˛° §Ùyhs˝Ó˚y°ä !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ã˛yÓ˚ˆÏÜ˛y£Ï §Ù!ß∫ï˛ SÈÎ˚!ê˛ ˆÜ˛y£Ï hflÏÓ ̊ (tier)ñ

flf#ôyl#ˆÏï˛ @˝Ã#Óy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˆÜ˛w#Î˚ ˆÜ˛y£Ï •z!ï˛ÙˆÏôƒ !ÓË˛y!çï˛ •ˆÏÎ˚ ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï (Primary ventral cell)

G ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°# ˆÜ˛y£Ï (Primary neck canal cell) àë˛l Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï!ê˛

!ÓË˛y!çï˛ •ˆÏÎ˚ ~Ü˛!ê˛ xB˛#Î˚ ly°# ˆÜ˛y£Ï G ~Ü˛!ê˛ !í˛¡∫ˆÏÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ˆÜ˛y£Ï!ê˛Ó˚ !lí˛z!Üœ˛Î˚y§

!ÓË˛y!çï˛ •Î˚ !Ü˛v xhs˝˛õò≈y ˜ï˛!Ó˚ •Î˚ ly– ˛õ!Ó˚îï˛ xÓfliyÎ˚ @˝Ã#ÓyÓ˚ !l¡¨fli ˆÜ˛y£Ï!ê˛ !Ü˛í˛z!ê˛l Î%_´ •Î˚

å!ã˛e ≠ 5.2.2fä–
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!ã˛e lÇ 5.2.2f     / §y•ẑ Ï°yê˛yÙ– (i) ˛õ!Ó˚îï˛ !°DôÓ˚ í z̨!q Ï̂ò ˛õ%ÇÈüÈG flf#ôyl#Ó˚ xÓfliyló
(ii) ≤ÃyÎ˚ÈüÈ˛õ!Ó˚îï˛ ˛õ%Çôyl#ó (iii) ÷e´yî%ó (iv) x˛õ!Ó˚îï˛ flf#ôyl#–

˛õ%Çôyl#Ó˚ ÷Ó˚& •Î˚ cÜ˛#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ ˆ˛õ!Ó˚!Üœ˛Î˚yl !ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ– ~Ó˚ Ê˛ˆÏ° §,‹T Ó!•/fli xyÓÓ˚Ü˛ (Jacket) ˆÜ˛y£Ï
≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ïñ ˛õÓ˚˛õÓ˚ xƒy!rê˛!Üœ˛ly° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛ ˆÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T ˛õ%Çôyl#Ó˚ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– xhs˝fli
≤ÃyÌ!ÙÜ˛ ÷e´yî% í˛zÍ˛õyòlÜ˛yÓ˚# (Spermatogenous) Ü˛°y àë˛l Ü˛ˆÏÓ˚– ˆÜ˛y£Ï=!° !Ó!Ë˛ß¨ ï˛ˆÏ° e´Ùyß∫ˆÏÎ˚ !ÓË˛y!çï˛
•ˆÏÎ˚ ˛õ!Ó˚îï˛ ˛õ%Çôyl# àë˛l Ü˛ˆÏÓ˚– ˛õ!Ó˚îï˛ ˛õ%Çôyl# fl≥˛#ï˛ñ ˆày°yÜ˛yÓ˚ ˆòáˆÏï˛ ÎyÓ˚ ÙˆÏôƒ x§Çáƒ §!˛õ≈°yÜ˛yÓ˚ Ü%˛[˛°#Ü,˛ï˛
Ó‡Êœ˛ƒyˆÏç°y Î%_´ ÷e´yî% ÌyˆÏÜ˛– ˛õ%Çôyl#Ó˚ x˛õyÓ˚Ü%˛ˆÏ°yÙ ˆÜ˛y£Ï !Ól‹T •ˆÏ° ÷e´yî% Óy•zˆÏÓ˚ !là≈ï˛ •Î˚–

5.2.6  !lˆÏ£ÏÜ˛

÷e´yî% ˛õy!Ó˚˛õy!Ÿª≈Ü˛ ç°#Î˚ ˛õ!Ó˚ˆÏÓˆÏ¢ Ù%_´ •ˆÏÎ˚ flf#ôyl#Ó˚ ˆÌˆÏÜ˛ !l/§,ï˛ Ó˚y§yÎ˚!lÜ˛ ˛õòyˆÏÌ≈Ó˚ ≤Ã!ï˛ xyÜ,˛‹T •ˆÏÎ˚
oÓ#Ë)˛ï˛ @˝Ã#Óy ly°# G xB˛#Î˚ ly°# ˆÜ˛yˆÏ£ÏÓ˚ ÙˆÏôƒ !òˆÏÎ˚ xlyÎ˚yˆÏ§ !í˛¡∫yî%Ó˚ §ˆÏD !Ù!°ï˛ •Î˚– º*îyî% à!ë˛ï˛ •Î˚ ~ÓÇ
÷Ó˚& •Î˚ ˆÓ˚î%ôÓ˚ çl%Ó˚–

5.2.7  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T

º*îyî% !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° flf#ôyl#Ó˚ xˆÏ«˛Ó˚ G˛õÓ˚ í˛zÕ‘¡∫ ï˛° ÓÓ˚yÓÓ˚ §,!‹T •Î˚ Ó!•/fli ~!˛õˆÏÓ§y° G xhs˝fli
•y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ïñ ~!˛õˆÏÓ§y° ˆÜ˛y£Ï!ê˛ e´Ùyàï˛ !ÓË˛y!çï˛ •ˆÏÎ˚ ˛õò (foot) §,!‹T Ü˛ˆÏÓ˚ ~ÓÇ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛yˆÏ£ÏÓ˚
e´Ùyàï˛ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ≤ÃÌˆÏÙ @˝Ã!siÜ˛® í˛zÍ˛õß¨ •Î˚ ~ÓÇ ï˛y ˆÌˆÏÜ˛ xlƒylƒ @˝Ã!siÜ˛® G ÓyÎ˚Ó#Î˚ Ü˛y[˛ í˛zÍ˛õß¨ •Î˚–

(ii)

(iii)

(iv)
(i)



140 NSOU l  CC-BT-04

5.2.8  çl%/e´Ù

§y•zˆÏ°yê˛yˆÏÙÓ˚ ç#Ólã˛ˆÏe´ §%flõ‹T çl%/e´Ù Óï≈˛Ùyl– ~áyˆÏl ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ≤Ãyôylƒ ˆÓ!¢ ~ÓÇ !°DôÓ˚ çl% G
ˆÓ˚î%ôÓ˚ çl% ˛õÎ≈yÎ˚e´ˆÏÙ ˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚– ˆÓ˚î% §,!‹TÓ˚ §ˆÏD §ˆÏD !°DôÓ˚ çl%Ó˚ ÷Ó˚& •Î˚ ÎyÓ˚ ˆ¢£Ï •Î˚ !lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ°
çy•zˆÏàyê˛ §,!‹TÓ˚ §ˆÏD §ˆÏDñ ï˛ál ˆÓ˚î%ôÓ˚ çl%Ó˚ §)ã˛ly •Î˚–

5.2.9  §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ

åÜ˛ä ~!ê˛ ~Ü˛!ê˛ §Ó˚°ï˛Ù ç#!Óï˛ Ê˛yî≈ xl%Ó˚*˛õ í˛z!qò–

åáä ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ Ù)°•#l G @˝Ã!siÜ˛® §Ù!ß∫ï˛–
åàä @˝Ã!siÜ˛ˆÏ®Ó˚ !fiê˛!° xy!ò ˆ≤ÃyˆÏê˛y!fiê˛!° ~ÓÇ ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ Ó!•≈Ù%á# (Exarch) §y•zˆÏÊ˛yˆÏly!fiê˛!° G

xƒyÜ‰˛!ê˛ˆÏly!fiê˛!° ˆòáy ÎyÎ˚–
åâä ˆÓ˚î%fli°# !eÈüÈ°!ï˛ §Ù!ß∫ï˛ §y•zlƒyl!çÎ˚yÙ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ Ü˛yˆÏ[˛Ó˚ ¢ÕÒ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ í˛zÍ˛õß¨ •Î˚–
å.ä ~!ê˛Ó˚ ˆÓ˚î%fli°# §ÙˆÏÓ˚î%≤Ã§)ñ ˆÓ˚î% ÙˆÏly!°ê˛–
åã˛ä ˆ≤ÃyÌƒy°y§ Óî≈•#l ~ÓÇ Ë)˛!l¡¨fliñ !°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xyÜ,˛!ï˛àï˛ §yò,¢ƒ ~ÓÇ ˆ§•z §ˆÏD !°DôÓ˚

í˛z!qˆÏòÓ˚ §ÇÓ•l Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ ç#Ólã˛ˆÏe´ !°DôÓ˚ G ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §Ù§Çfli (Homologous) •GÎ˚yÓ˚ •z!Dï˛
ˆòÎ˚–

Psilotum ~Ó˚ ˆe´yˆÏÙyˆÏçyÙ §Çáƒy n = 52 ˆÌ Ï̂Ü˛ 54, Ë˛yÓ˚ï˛ñ çyÙy•zÜ˛yñ xˆÏfiê˛∆!°Î˚yÎ˚˚ ˆê˛ê˛∆y≤’ˆÏÎ˚í˛ ˛õyGÎ˚y ÎyÎ˚
ˆÎáyˆÏl n = 104 ~ÓÇ §Óã˛y•zˆÏï˛ ˆÓ!¢ ˆe´yˆÏÙyˆÏçyÙ ˛õyGÎ˚y ˆàˆÏSÈ !lí˛z!ç°ƒyˆÏ[˛ ≤ÃyÆ Psilotum ~ n = 310ñ
Îy ~Ü˛!ê˛ Hexaploid.

n xl%¢#°l#ÈüüüÈ1.

1. ~Ü˛ Ü˛ÌyÎ˚ í˛z_Ó˚ !òl

åÜ˛ä ~Ü˛!ê˛ ˛õÓ˚y◊Î˚# Psilotum ~Ó˚ ≤Ãçy!ï˛Ó˚ lyÙ Ü˛Ó˚&l⁄
åáä Psilotum ~Ó˚ @˝Ã!siÜ˛ˆÏ® Ü˛# ôÓ˚ˆÏlÓ˚ SÈeyÜ˛ Óy§ Ü˛ˆÏÓ˚⁄
åàä Psilotum ~Ó˚ ˆÓ˚î% í˛zÍ˛õyòlÜ˛yÓ˚# xDˆÏÜ˛ Ü˛# ÓˆÏ°⁄
åâä Psilotum ~Ó˚ §Ω˛yÓƒ ˛õ)Ó≈§)Ó˚# Ü˛# •ˆÏï˛ ˛õyˆÏÓ˚⁄
å.ä Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ ˆÜ˛yÌyÎ˚ ˆÜ˛yÌyÎ˚ Psilotum ˆòáy ÎyÎ˚⁄

2. !ë˛Ü˛ !Ü˛ Ë%˛° !lô≈yÓ˚î Ü˛Ó˚&l /

åÜ˛ä Psilotum ~Ó˚ ˆÓ˚î% í˛zÍ˛õyòlÜ˛yÓ˚# xD!ê˛ !eÜ˛«˛ !Ó!¢‹T ~Ü˛!ê˛ ˆÓ˚î%fli°#–
åáä PsilotumÈüÈ~ ˆÓ˚î%fli°# §ÙˆÏÓ˚î% ≤Ã§) G ˆÓ˚î% ÙˆÏly!°ê˛ •Î˚–
åàä Psilotum ~Ó˚ ˆÜ˛ylG ˆÜ˛ylG ≤Ãçy!ï˛ˆÏï˛ Ù)° ÌyˆÏÜ˛–
åâä xˆÏlÜ˛ §ÙÎ˚ Psilotum ~Ó˚ !°DôÓ˚ í˛z!qˆÏò §ÇÓ•l Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ ˆòáy ÎyÎ˚–
å.ä Psilotum ≤Ãçy!ï˛ˆÏï˛ ˛õ!°≤’ˆÏÎ˚!í˛ ˆòáy ÎyÎ˚ ly–
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5.3 °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium)üÈ~Ó˚ ç#Ólã˛e´

~•z í˛z˛õ~Ü˛ˆÏÜ˛ xyÙÓ˚y ~Ü˛!ê˛ í˛z!qò §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly Ü˛Ó˚Ó ÎyˆÏòÓ˚ ˛õ)Ó≈§)Ó˚#Ó˚y å°y•zˆÏÜ˛y˛õ‰!§í˛y (Lycopsida)

ˆ◊!î Ë%˛_´– ≤Ãyã˛#lÜ˛yˆÏ° Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ (Carboniferous) Î%ˆÏà !Ó¢y°yÜ,˛!ï˛ í˛z!qò !•§yˆÏÓ !Óhfl,Ï!ï˛ °yË˛ Ü˛ˆÏÓ˚!SÈ°–
~=!° §ÙˆÏÓ˚î% ≤Ã§) í˛z!qòñ ˆÎáyˆÏl ˆÓ˚î%˛õe=!° âl !ÓlƒhflÏ •ˆÏÎ˚ ˆÓ˚î% ÙOÓ˚# àë˛l Ü˛ˆÏÓ˚–

°y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î̊yÙ (Lycopodium) °y•zÜ˛˛õ!§í˛y (Lycopsida) ˆ◊!îË%̨ _´ñ °y•ẑ ÏÜ˛y Į̈̂ õy!í˛Î̊y!°§ (Lycopodiales)

Óà≈Ë%˛_´ ~ÓÇ °y•zˆÏÜ˛yˆÏ˛õy!í˛ˆÏÎ˚!§ (Lycopodiaceae) ˛õ!Ó˚ÓyÓ˚Ë%˛_´ ~Ü˛!ê˛ àî– ~•z ˛õ!Ó˚ÓyÓ˚Ë%˛_´ x˛õÓ˚ ç#!Óï˛ àî

•° Ê˛y•zˆÏ°y@’§yÙ (Phyloglossum) ~ÓÇ ~Ü˛!ê˛Ùye xÓ°%Æ àî °y•zˆÏÜ˛yˆÏ˛õyí˛y•z!ê˛§ (Lycopodites)–

Lycopodium ~Ó˚ !Ó¢y° §ÇáƒÜ˛ ≤Ãçy!ï˛ å200!ê˛äñ !ÓhflÏ#î≈ Ó§!ï˛ G fl∫Ë˛yÓñ !Ó!Ë˛ß¨ Ó,!k˛ç àë˛l (Growth form)

~ÓÇ §ˆÏÓ≈y˛õ!Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛Ó˚ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ¢yÓ˚#Ó˚ §Çfliylàï˛ !Ó!Ë˛ß¨ï˛y ˆ◊î#Ók˛ !Óò‰ˆÏòÓ˚ (Taxonomists) ò%!ê˛
í˛z˛õàˆÏî (Subgenera) !ÓË˛_´ Ü˛Ó˚ˆÏï˛ Óyôƒ Ü˛ˆÏÓ˚ˆÏSÈ– ~=!° •°ñ •zí˛zˆÏÓ˚y‹Tƒy!Ü˛Î˚y G ˆÓ˚y˛õyˆÏ°y‹Tƒy!Ü˛Î˚y– ï˛ˆÏÓ xyô%!lÜ˛
Ê˛yî≈ï˛_¥!ÓòˆÏòÓ˚ ÙˆÏï˛ ã˛yÓ˚!ê˛ í˛z˛õàˆÏî !ÓË˛_´ Ü˛Ó˚y ÎyÎ˚ ˆÎÙlñ ‡˛õyÓ˚!çÎ˚y (Huperzia) í˛zòy•Ó˚îñ H. selago G H.

lucidulum, °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium) í˛zòy•Ó˚îñ L. clavatum, L. obscurum, í˛y•zˆÏÊ˛!§Î˚yfiê˛∆yÙ

(Diphasiastrum) í z̨òy•Ó˚îñ D. complanatum, D. digitum, °y•ẑ ÏÜ˛y Į̈̂ õy!í˛ Ï̂Î˚Õ‘y (Lycopodiella) í z̨òy•Ó˚îñ
L. inundata, L. cernua.

•zí˛zˆÏÓ˚y‹Tƒy!Ü˛Î˚y (UrostachyaÈüüüÈ~Ó˚y }ç% xÌÓy V%˛°hs˝ x¢yá Óy mƒy@˝Ã ¢yáy!Ólƒy§ Î%_´ñ xy•zˆÏ§y!Ê˛°y§ å˛õe
G ˆÓ˚î%ÙOÓ˚# ˛õe ~Ü˛ä– ˆÓ˚y˛õyˆÏ°y‹Tƒy!Ü˛Î˚y (Rhopalostachya °ï˛yˆÏlyñ xyl%Ë)˛!ÙÜ˛ Ü˛yˆÏ[˛Ó˚ l#ˆÏã˛ ˆÌˆÏÜ˛ xfliy!lÜ˛
Ù)° ˆÓÓ˚ •Î˚ñ ≤ÃÌˆÏÙ mƒy@˝Ã ¢yáy!Ólƒy§ Î%_´ •ˆÏ°G ˛õˆÏÓ˚ ~Ü˛˛õyŸª≈#Î˚ ¢yáy !Ólƒy§Î%_´ñ xƒyly•zˆÏ§y!Ê˛°y§–

5.3.1  Ó§!ï˛
ˆÙyê˛ 200!ê˛ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ ˆÓ!¢Ó˚Ë˛yà e´yhs˝#Î˚ xÌ≈yÍ @˝Ã#‹ø≤Ãôyl xMÈ˛ˆÏ° çß√yˆÏ°G ¢#ï˛≤Ãôyl xMÈ˛ˆÏ°G

!ÓòƒÙyl– §Óã˛y•zˆÏï˛ ˆÓ!¢ ˆòáy ÎyÎ˚ xyˆÏÙ!Ó˚Ü˛yÓ˚ @˝Ã#‹ø≤Ãôyl xMÈ˛ˆÏ°– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ˆÙyê˛ 33!ê˛ ≤Ãçy!ï˛ ˛õyGÎ˚y ÎyÎ˚–
!ÓˆÏ¢£Ïï˛ òy!ç≈!°Çñ l#°!à!Ó˚ñ í˛zê˛Ü˛yÙu˛ ≤ÃË,˛!ï˛ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ°– Ë˛yÓ˚ï˛#Î˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ≤Ãçy!ï˛Ó˚ lyÙÈüüüÈ°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ

ˆ§°y Ï̂àyñ §yÓ˚l%ƒÎ˚yÙñ xƒy Ï̂ly!ê˛lyÙñ Üœ̨ ƒy Ï̂Ë˛ê˛yÙñ •ƒy!Ù°ê˛!l (Lycopodium selago, L. cernuum, L. clavatum,

L. hamiltonii) •zï˛ƒy!òñ ~Ó˚ ÙˆÏôƒ L. clavatum §•ç°Ë˛ƒ G §ÓˆÏã˛ˆÏÎ˚ !Óhfl,Ïï˛–

5.3.2  fl∫Ë˛yÓ
§yôyÓ˚îË˛yˆÏÓ Lycopodium ÚÜœ˛yÓ Ù§Û (Club moss) Óy ÚË)˛!Ùç ˛õy•zlÛ lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ =Õ√

çyï˛#Î˚ñ !Ü˛S%È !Ü˛S%È °ï˛yˆÏly (Creeper) ~ÓÇ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ x˛õÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ ˛õÓ˚y◊Î˚# í˛z!qò !•§yˆÏÓ V%˛°hs˝
xÓfliyÎ˚ ÌyˆÏÜ˛ (L. phlegmaria).
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5.3.3  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
ˆÓ˚î%ôÓ˚ í˛z!qò ˆÜ˛yÙ° ¢yáy!ß∫ï˛ Ü˛y[˛ñ ˛õyï˛y G Ù)° myÓ˚y à!ë˛ï˛– x!ôÜ˛yÇ¢ ≤Ãçy!ï˛ fli°çñ ~ÓÇ Ù,òàï˛ Ü˛y[˛ ˆÌˆÏÜ˛

}ç% ÓyÎ˚Ó#Î˚ Ü˛y[˛ í˛zqÓ •Î˚– Ü˛y[˛ ˆÜ˛yÙ°ñ ò%Ó≈° G @˝Ã!siÜ˛®!Ó!¢‹T– Ü˛y[˛ ¢y!Î˚ï˛ñ }ç% G ¢yáy!ß∫ï˛–
˛õyï˛y §Ó˚°ñ «%˛oñ 2 ˆÌˆÏÜ˛ 20 !Ù!Ù åˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛ˆÏï˛ 25-35 !Ù!Ùä xÓ,hs˝Ü˛ñ Ë˛Õ‘yÜ˛yÓ˚ñ ˛õyï˛yÓ˚ !Ë˛!_ xÇ¢

≤Ã¢hflÏñ ˛õe!Ólƒy§ §!˛õ≈°yÜ˛yÓ˚ (Helical) •ˆÏ°G !Ó˛õÓ˚#ï˛ ˛õe!ÓlƒyˆÏ§Ó˚ Ùï˛l ˆòáyÎ˚– ˛õyï˛yÎ˚ ~Ü˛!ê˛ Ùye ¢yáy!Ó•#l
!¢Ó˚y ÌyˆÏÜ˛ Îy ¢#£Ï≈ ˛õÎhs˝ ≤Ã§y!Ó˚ï˛ lÎ˚– ~çyï˛#Î˚ ˛õyï˛yˆÏÜ˛ xl%˛õe (Microphyllous) Ó°y •Î– §yôyÓ˚îï˛ ò%•z
ôÓ˚ˆÏlÓ˚ ˛õyï˛y •Î˚ÈüüüÈ§yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xDç ˛õe ~ÓÇ ˆÓ˚î%fli°# Ó•lÜ˛yÓ˚# ˆÓ˚î%˛õeó ˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛ˆÏï˛
(Lycopodium volubile) !Ó£ÏÙ xyÜ,˛!ï˛Ó˚ xDç ˛õe ˆòáy ÎyÎ˚ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ˛õyŸª≈#Î˚ !lÎ˚ï˛ ¢yáyÎ˚–

Ù)° Ü˛yˆÏ[˛Ó˚ l#ã˛ ˆÌˆÏÜ˛ åˆÎÙlÈüüüÈå•zí˛zˆÏÓ˚y‹Tƒy!Ü˛Î˚yä !Ü˛ÇÓyñ Ü˛yˆÏ[˛Ó˚ ¢y!Î˚ï˛ xÇ¢ ˆÌˆÏÜ˛ åˆÎÙl ˆÓ˚yˆÏ˛õyˆÏ°y‹Tƒy!Ü˛Î˚yä
í˛zÍ˛õß¨ •Î˚– Ù)ˆÏ°Ó˚ ¢yáy!Ólƒy§ mƒy@˝Ã å!ã˛e ≠ 5.3.1 a, bä

!ã˛e lÇ 5.3.1 a, b     /     a. Lycopodium clavatum; b. L. selago.

xhs˝à≈ë˛l /
°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ˚ Ü˛y[˛ ˆ≤ÃyˆÏê˛y!fiê˛°#Î˚ñ Ü˛ƒy!¡∫Î˚yÙ !Ó•#lñ Ü˛yˆÏ[˛Ó˚ x@˝Ãfli ˆÜ˛yˆÏ£ÏÓ˚ á%Ó !lÜ˛ê˛Óï≈˛# ~Ü˛=FSÈ

ˆ≤ÃyÜ˛ƒy!¡∫Î˚y° ˆÜ˛y£Ï ˆÏÌˆÏÜ˛ çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù ˜ï˛!Ó˚ •Î˚ñ ~ÓÇ ˆ≤ÃyˆÏê˛yí˛yÙ≈ G @˝Ãyí˛zu˛ ˆÙ!Ó˚ˆÏ‹TÙ ˆÌˆÏÜ˛ ÎÌye´ˆÏÙ cÜ˛

ˆÓ˚î%˛õe
ÙOÓ˚#

ˆÓ˚î%fli°#

a b

˛õyï˛y

Ù)°
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G Ü˛ˆÏê≈˛: ˜ï˛!Ó˚ •Î˚– Ü˛yˆÏ[˛Ó˚ cÜ˛ ~Ü˛ ~Ü˛hflÏÓ˚y!Ó!¢‹T ˆfiê˛yÙyê˛yÎ%_´– ~Ó˚ ˛õÓ˚Óï≈˛# xÇ¢ Ü˛ˆÏê≈˛: ˆÎáyˆÏl !Óhfl,Ïï˛ G
àë˛làï˛ !Ó!Ë˛ß¨ï˛y ˆòáy ÎyÎ˚– !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ Ü˛ˆÏê≈˛: ÷ô%Ùye ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ (L. selago) xyÓyÓ˚
!Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ Ó!•fli ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï !Ó!¢‹T Ü˛ˆÏê≈˛:ñ Ùôƒfli §yôyÓ˚î ˛õƒyˆÏÓ˚lÜ˛y•zÙy Î%_´ G xhs˝/fli ˆflœÒˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£Ï Î%_´ Ü˛ˆÏê≈˛: ˆòáy ÎyÎ˚– Ü˛ˆÏê≈˛: ~Ó˚ ˛õÓ˚Óï≈˛# ~Ü˛hflÏÓ˚ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï !Ó!¢‹T xhs˝gflÏÜ˛ ~Ó˚ !ë˛Ó˚ ˛õˆÏÓ˚•z ÷Ó˚&
•Î˚– ï˛ˆÏÓ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆ§°yˆÏày •zï˛ƒy!ò Ü˛ˆÏÎ˚Ü˛!ê˛ ≤Ãçy!ï˛ˆÏï˛ xhs˝gflÏˆÏÜ˛ !l!ò≈‹T Ü˛ƒy§ˆÏ˛õ!Ó˚Î˚ ˛õ!ê˛ ˆòáy ÎyÎ˚ ly–
Ê˛yî≈ Óƒï˛#ï˛ xlƒ ˆÜ˛ylG !l¡¨ ˆ◊!îÓ˚ ly!°Ü˛y Óy![˛° Î%_´ í˛z!qˆÏò °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ˚ lƒyÎ˚ ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù G
ˆÊœ˛yÎ˚Ù ~ï˛ !Ó!Ë˛ß¨ï˛y ˆòáy ÎyÎ˚ ly– ~Ùl!Ü˛ ~Ü˛•z ≤Ãçy!ï˛ˆÏï˛G !Ó!Ë˛ß¨ï˛y ˆòáy ÎyÎ˚– ˛õ!Ó˚îï˛ í˛z!qˆÏò xƒy!QˆÏly!fiê˛!°
ˆòáy ÎyÎ˚ ~ÓÇ ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ xÓfliyl ï˛yÓ˚Ü˛yÜ,˛!ï˛ çy•zˆÏ°Ù ~Ó˚ áÑyˆÏç ˆòáy ÎyÎ˚ ˆÎÙlñÈüüüÈ(L. serratum, L.selago

G L. phlegmaria). L. clavatum G L.annotinum ~ çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° ˆ≤’ê˛ ~Ó˚
lƒyÎ˚ §yçyˆÏly ÌyˆÏÜ˛ñ ~ôÓ˚ˆÏlÓ˚ !fiê˛!°ˆÏÜ˛ ÓˆÏ° ˆ≤’Ü˛ˆÏê˛y!fiê˛!°– !fiê˛!°Ó˚ ~•z Ë˛yDl xyÓ˚G flõ‹T •Î˚ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ
§yÓ˚l%ƒÎ˚yÙ (L. cernuum) ~ ˆÎáyˆÏl çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù ~Ü˛ˆÏe !Ù!◊ï˛ G ˛õÓ˚flõÓ˚ Î%_´ ˆÌˆÏÜ˛ !Ù◊ ˆ≤ÃyˆÏê˛y!fiê˛!°
àë˛l Ü˛ˆÏÓ˚ å!ã˛e ≠ 5.3.2, 5.3.3 a-cä–

!ã˛e lÇ 5.3.2     /      °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

!ã˛e lÇ 5.3.3     /      °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ !Ó!Ë˛ß¨ ≤Ãçy!ï˛Ó˚ !fiê˛!°ÈüüüÈa. L. serratum;

b. L. annotinum; c. L. cernuum.

cÜ˛

Óy!•Ó˚

˛

Ùôƒ
!Ë˛ï˛Ó̊

Ü˛ˆÏê≈˛:}
~ˆÏu˛yí˛yÓ˚!Ù§

˛õ!Ó˚ã˛e´

≤ÃˆÏê˛yçy•zˆÏ°Ù
ˆÙê˛yçy•zˆÏ°Ù
ˆÊœ˛yˆÏÎ˚Ù
õey!Ë˛§yÓ˚#

çy•ẑ Ï°Ù
ˆÊœ˛yˆÏÎ˚Ù

çy•ẑ Ï°Ù
ˆÊœ˛yˆÏÎ˚Ù

 a  b  c
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xƒy!QˆÏly!fiê˛!° G !Ù◊ ˆ≤ÃyˆÏê˛y!fiê˛!°ˆÏÜ˛ ÎÌye´ˆÏÙ xy!ò G í˛zß¨ï˛ ˆ◊!îÓ˚ ˆ≤ÃyˆÏê˛y!fiê˛!° ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚–

°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ˚ ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈˆÏò |ôÁ≈ G !l¡¨cˆÏÜ˛ ˆÜ˛ylG ˛õyÌ≈Ü˛ƒ ˛õ!Ó˚°!«˛ï˛ •Î˚ ly– í˛zË˛Î˚ cˆÏÜ˛•z ˛õeÓ˚¶…˛
Óï≈˛Ùyl ˆÎáyˆÏl ≤Ã•Ó˚# ˆÜ˛y£Ï=!° §Ó˚y§!Ó˚ ˆ≤ÃyˆÏê˛yí˛yÙ≈ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– cˆÏÜ˛Ó˚ ÙôƒÓï≈˛# xÇˆÏ¢ ˆÙˆÏ§y!Ê˛° Ü˛°y
ˆày°yÜ˛yÓ˚ Óy ˆÜ˛Ô!îÜ˛ ≤ÃË)˛ï˛ xhs˝/ˆÏÜ˛y£Ï#Î˚ Ó˚¶…˛ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~Ü˛!ê˛ Ùye ˆ≤ÃyˆÏê˛y!fiê˛!°Î˚
§ÇÓ•l ly!°Ü˛y Ü˛yˆÏ[˛Ó˚ Ü˛ˆÏê≈˛: ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚ å!ã˛e ≠ 5.3.4bä–

Ü˛yˆÏ[˛Ó˚ ˆ˛õ!Ó˚§y•zÜ˛° ˆÌˆÏÜ˛ Ù)ˆÏ°Ó˚ §,!‹T– ≤ÃfliˆÏFSÈˆÏò ~Ü˛hflÏÓ˚ !Ó!¢‹T cÜ˛ G Ó‡hflÏÓ˚ !Ó!¢‹T Ü˛ˆÏê≈˛: !ÓòƒÙyl–
Ó!•Ü≈˛ˆÏê≈˛: ˛õ%Ó˚& ≤Ãyã˛#Ó˚ !Ó!¢‹T ˆÜ˛y£Ï myÓ˚y G xhs˝/Ü˛ˆÏê≈˛: ˛õyï˛°y ≤Ãyã˛#Ó˚ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛–
çy•zˆÏ°Ù ly!°Ü˛y xô≈ã˛wyÜ˛yÓ˚ Ë˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛– x!ôÜ˛yÇ¢ ˆ«˛ˆÏe çy•zˆÏ°Ù ÙlyÜ≈˛ (monarch) •ˆÏ°G Ü˛yˆÏ[˛Ó˚
§ˆÏD §ÇÎ%!_´ fliˆÏ° ˛õ!°xyÜ≈˛ (PolyarchÈüÈxˆÏlÜ˛=!° ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ˆÙÓ˚& Î%_´ä •Î˚ å!ã˛e ≠ 5.3.4a)–

!ã˛e lÇ 5.3.4 a, b     /      °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ– a. Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈòñ b. ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈò–

5.3.4  çll
1. xDç çll / !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ xDç çll ˆòáy ÎyÎ˚– ~=!° !l¡¨!°!áï˛ Ü˛ˆÏÎ˚Ü˛ ≤ÃÜ˛yˆÏÓ˚

§¡õß¨ •Î˚–
åÜ˛ä ˆàÙy Óy Ó%°!Ó° myÓ˚yÈüüüÈ~=!° ˛õefliyˆÏl í˛zÍ˛õß¨ •Î˚– ~ˆÏï˛ ÌyˆÏÜ˛ ~Ü˛!ê˛ Ù%Ü%˛° G ˛õ)Ó≈!l!Ù≈ï˛ Ù)°– ˆàÙy

í˛z!qò ˆò• ˆÌˆÏÜ˛ !Óã%˛ƒï˛ •GÎ˚yÓ˚ ˛õÓ˚ xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛!Ó˚ï˛ •ˆÏÎ˚ lï%˛l í˛z!qˆÏòÓ˚ §,!‹T Ü˛ˆÏÓ˚– ˆÎÙl
Lycopodium selago G L. lucidulum–
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åáä Ù)°ÈüüüÈ!ê˛í˛zÓyÓ˚!Ü˛í˛z°§‰ÈüüüÈ°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ §yÓ˚l%Î˚yÙ G °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ Ó˚ƒyÙ%ˆÏ°y§yÙ (L. cernuum.

L. ramulosum) ≤Ãçy!ï˛Ó˚ Ù)ˆÏ°Ó˚ Ü˛ˆÏê≈˛: ˆÜ˛y£Ï ˆÌˆÏÜ˛ «%˛o «%˛o fl≥˛#ï˛ xÇ¢ §,!‹T •Î˚ñ ï˛yˆÏÜ˛ Ù)°
!ê˛í˛zÓyÓ˚!Ü˛í˛z°§ Ó°y •Î˚– xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ~!ê˛ l)ï˛l í˛z!qˆÏòÓ˚ §,!‹T Ü˛ˆÏÓ˚–

åàä §%Æ Ù%Ü%˛°myÓ˚yÈüüüÈ°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ •zlylˆÏí˛ê˛yÙ (L. innudatum) ≤Ãçy!ï˛ˆÏï˛ @˝Ã!siÜ˛ˆÏ®Ó˚ x@˝ÃyÇ¢ SÈyí˛¸y
xlƒ xÇ¢ l‹T •ˆÏÎ˚ ˆàˆÏ° ~Ü˛!ê˛ §%Æ x@˝ÃÙ%Ü%˛° xÓ!¢‹T ÌyˆÏÜ˛ Îy xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ lï%˛l í˛z!qò §,!‹T Ü˛ˆÏÓ˚–

åâä á[˛#Ë˛ÓlÈüüüÈ°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆÊœ˛àÙy!Ó˚Î˚y (L. phlegmaria) í˛z!qò ˆò• á[˛#Ë˛ÓˆÏlÓ˚ ÙyôƒˆÏÙ lï%˛l
í˛z!qˆÏòÓ˚ §,!‹T Ü˛ˆÏÓ˚–

2. ˆÓ˚î%myÓ˚y çll / xyl%Ë)˛!ÙÜ˛ Ü˛y[˛ ˆÌˆÏÜ˛ çlˆÏl xÇ¢@˝Ã•îÜ˛yÓ˚# ¢yáy áyí˛¸y Ë˛yˆÏÓ Ó,!k˛ ˛õyÎ˚– çlˆÏl
xÇ¢@˝Ã•îÜ˛yÓ˚# ¢yáy!ê˛Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ xˆÏ˛õ«˛yÜ,˛ï˛Ë˛yˆÏÓ Ü˛Ù ˛õe Î%_´ ~ÓÇ |ôÁ≈yÇˆÏ¢ mƒy@˝Ã¢yáy !ÓlƒyhflÏ •ˆÏÎ˚ ò%•z Óy
ï˛ˆÏï˛y!ôÜ˛ ˆÓ˚î%ÙOÓ˚# àë˛l Ü˛ˆÏÓ˚ å!ã˛e ≠ 5.3.5ä– L. lucidulum ~ÓÇ L. selago ≤Ãçy!ï˛ˆÏï˛ ˆÓ˚î%ÙOÓ˚# ˛õe G ˛õe
~Ü˛•z xyÜ,˛!ï˛Ó˚ ~ÓÇ ˆÜ˛ylG ˆÓ˚î%ÙMÈ˛Ó˚# Óy fiê˛∆!Ó°y§ àë˛l Ü˛ˆÏÓ˚ lyñ ˆÓ˚î% í˛zÍ˛õy!òï˛ xMÈ˛° Ü˛yˆÏ[˛Ó˚ G˛õÓ˚ ~Ü˛!ê˛ xDç
˛õe ˛xhs˝Ó˚ xÓfliyl Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ˆÓ˚î%ÙOÓ˚# ˛õe ~Ü˛!eï˛ •ˆÏÎ˚ ~Ü˛!ê˛ !l!ò≈‹T ˆÜ˛yˆÏîÓ˚ lƒyÎ˚ fiê˛∆!Ó°y§ àë˛l Ü˛ˆÏÓ˚– ~•z
ˆÓ˚î%˛õe=!°Ó˚ xDç ˛õe ˆÌˆÏÜ˛ xyÜ˛yˆÏÓ˚ «%˛o ~ÓÇ !Ü˛lyÓ˚y áÑyçÜ˛yê˛y– ≤Ã!ï˛!ê˛ ˆÓ˚î% ˛õˆÏeÓ˚ ˛õ,¤˛ˆÏòˆÏ¢Ó˚ (Adaxial)

!Ë˛!_ xÇˆÏ¢ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˆÓ˚î%fli°# í˛zÍ˛õß¨ •Î˚– ≤Ã!ï˛!ê˛ ˆÓ˚î%fliy°# Ó,_yÜ˛yÓ˚ xÌÓy í˛z˛õÓ,_yÜ˛yÓ˚ñ ≤Ãçy!ï˛ !ÓˆÏ¢£Ï «%˛o
Ó,hs˝Î%_´ Óy Ó,hs˝•#lñ •°%ò ˆÌˆÏÜ˛ Ü˛Ù°y Ó˚ˆÏ.Ó˚–

!ã˛e lÇ 5.3.5     / °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ– a. ˆÓ˚î%˛õeÙMÈ˛Ó˚#Ó˚ °¡∫ˆÏFSÈòó b. ˆÓ˚î%fli°#
§Ù!ß∫ï˛ ~Ü˛!ê˛ ˆÓ˚î%˛õeó c. ˆÓ˚î%–

a.

c.

b.
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ˆÓ˚î%fli°#Ó˚ í˛zÍ˛õ!_ ÷Ó˚& •Î˚ ~Ü˛=FSÈ í˛z˛õ!Ó˚ï˛°#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ ï˛° §Ùyhs˝Ó˚y° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°ñ §,‹T •Î˚ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛
Ó‡ˆÏÜ˛y£Ï hflÏÓ˚ Î%_´ ≤Ãyã˛#Ó˚– ~•z ≤Ãyã˛#Ó˚ xhs˝fli/ ˆÜ˛y£Ï hflÏÓ˚!ê˛ ê˛ƒyˆÏ˛õê˛yÙ lyÙÜ˛ ˛õ%!‹ThflÏÓ˚ àë˛l Ü˛ˆÏÓ˚ å!ã˛e ≠ 5.3.5d,eä
ˆÓ˚î%fli°#Ó˚ !Ë˛ï˛ˆÏÓ˚Ó˚ xÇ¢ ˆÓ˚î%ôyÓ˚Ü˛ (Sporogenous) ˆÜ˛y£Ï myÓ˚y ˛õ)î≈– ˆÓ˚î%ôyÓ˚Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï (2n)

~ÓÇ ≤Ã!ï˛!ê˛ ˆÓ˚î%Ùyï,˛ÈüÈˆÜ˛yˆÏ£ÏÓ˚ ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ˆÓ˚î%ã˛ï%˛‹TÎ˚ (Spore tetrad) §,!‹T •Î˚– ˛õ!Ó˚îï˛ ˆÓ˚î%fli°#
~Ü˛!ê˛ °¡∫y°!¡∫ ò%Ó≈° ˆÓ˚áy (Stomium) ÓÓ˚yÓÓ˚ ˆÊ˛ˆÏê˛ !àˆÏÎ˚ ˆÓ˚î% !ÓòyÓ˚î âê˛yÎ˚ñ ˛õ!Ó˚îï˛ ˆÓ˚î% •°%òñ !mgflÏÜ˛
!Ó!¢‹TÈüüüÈxhs˝ G Ó!•/ Ó!•gflÏˆÏÜ˛ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ x°B˛Ó˚î ˆòáy ÎyÎñ ˆÓ˚î%Ó˚ !Ë˛ï˛Ó˚ !òˆÏÜ˛ xÌ≈yÍ
ˆÎáyˆÏl xlƒ ˆÓ˚î%Ó˚ §ˆÏD §ÇÎ%_´ ÌyˆÏÜ˛ ˆ§•z §¡ø%á Ë˛yà ˆÌˆÏÜ˛ !eÈüÈÓ˚!Ÿ¬Î%_´ !¢Ó˚y ˆòáy ÎyÎ˚– ˆÓ˚î%Ó˚ í˛zÍ˛õyòl G
xB%˛Ó˚ˆÏîÓ˚ §ˆÏD §ˆÏD !°DôÓ˚ í˛z!qò Óy •ƒy≤’ˆÏÎ˚í˛ çl% ÷Ó˚&˛ •Î˚–

!ã˛e lÇ 5.3.5 d, e /     d. ˛õ!Ó˚îï˛≤ÃyÎ˚ ˆÓ˚î%fli°#ó e. ˛õ!Ó˚îï˛ ˆÓ˚î%fli°#–

5.3.5  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
ˆÓ˚î% xB%˛Ó˚ˆÏîÓ˚ §ÙÎ˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛Ó˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ í˛zÍ˛õyòˆÏlÓ˚ xl!ï˛!Ó°ˆÏ¡∫•z xÌÓy ~Ü˛ÓSÈÓ˚ ˛õˆÏÓ˚G ˆÓ˚î%

xB%˛!Ó˚ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !°DôÓ˚ í˛z!qˆÏò ≤ÃË)˛ï˛ ˜Ó!ã˛eƒ ˆòáy ÎyÎ˚ å!ã˛e ≠ 5.3.6, 5.3.7ä

!ã˛e lÇ 5.3.6 /     °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ Üœ˛ƒyˆÏË˛ê˛yÙ !°DôÓ˚ í˛z!qˆÏòÓ˚ °¡∫ˆÏFSÈò–

ed
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(i) Lycopodium cernuum, L. inundatum ~Ó˚ !°DôÓ˚ í˛z!qò ˆÜ˛ylG ˆÜ˛ylG Ó›Ó˚ G˛õÓ˚ çÏß√yÎ˚–
í˛z!qò!ê˛ !í˛¡∫yÜ˛yÓ˚ñ x«˛#Î˚ÈüÈxB˛#Î˚ ˛õ,¤˛#Î˚ (Axial dorsiventral)ñ «%˛o å2-3mm ˜òâ≈ƒ 1.2mm ≤Ãfliäñ ˆSÈyê˛
ˆSÈyê˛ §Ó%ç ÓyÎ˚Ó#Î˚ ¢yáy Î%_´ñ !l¡¨yÇˆÏ¢Ó˚ Óî≈•#l xÇ¢ ˆÌˆÏÜ˛ Ë)˛!l¡¨fli x§Çáƒ Ó˚y•zçˆÏÎ˚í˛ §,!‹T •Î˚– í˛z!qˆÏòÓ˚
àë˛ˆÏlÓ˚ ≤ÃyÓ˚ˆÏΩ˛•z ~Ü˛!ê˛ xhs˝/˛õÓ˚ç#Ó# SÈeyÜ˛ !°DôÓ˚ í˛z!qˆÏòÓ˚ ˆòˆÏ• !l!ò≈‹T xMÈ˛° òá° Ü˛ˆÏÓ˚ ÌyˆÏÜ˛–
ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ÓyÎ˚Ó#Î˚ á![˛ï˛ xÇˆÏ¢Ó˚ !Ë˛!_ xÇˆÏ¢ flf# G ˛õ%Çôyl# çß√yˆÏï˛ ≤ÃyÎ˚ §ÙÎ˚ °yˆÏà 8 ˆÌˆÏÜ˛ 12 Ùy§–
(ii) Lycopodium clavatum, L. complanatum ≤ÃË,˛!ï˛ ≤Ãçy!ï˛ˆÏï˛ ˆÓ˚î% xB%˛Ó˚ˆÏîÓ˚ ˛õÓ˚ 6-8 ˆÜ˛y£Ï
§Ù!ß∫ï˛ ˆÜ˛y£Ï §Ù!‹T Î%_´ xÓfliyÎ˚ ≤ÃyÎ˚ ~Ü˛ÓSÈˆÏÓ˚Ó˚ ˆÓ!¢ §ÙÎ˚ !Ó◊yÙ ˆl•z– ~•z §ÙÎ˚ ˆÜ˛ylG xhs˝˛õÓ˚ç#Ó#
SÈeyˆÏÜ˛Ó˚ xl%≤ÃˆÏÓˆÏ¢Ó˚ Ê˛ˆÏ° ˛õÓ˚Óï≈˛# ˛õ!Ó˚fl≥%˛Ó˚ˆÏîÓ˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •ˆÏï˛ §ÙÌ≈ •Î˚ñ ~ÓÇ ~!ê˛ §¡õ)î≈Ë˛yˆÏÓñ Ùy!ê˛Ó˚
l#ˆÏã˛ xÌÓy !•í˛zÙy§ hflÏˆÏÓ˚Ó˚ l#ˆÏã˛ âˆÏê˛– !°DôÓ˚ í˛z!qò xÌ≈yÍ ˆ≤ÃyÌƒy°y§ ~Ü˛!ê˛ xyáˆÏÓ˚yˆÏê˛Ó˚ ÙˆÏï˛y ã˛yÜ‰˛!ï˛Ó˚
xyÜ,˛!ï˛Ó˚ñ í˛z˛õ!Ó˚ï˛° ËÑ˛yç Î%_´ñ Ü˛álG Ü˛álG ˆÓ°lyÜ,˛!ï˛Ó˚ñ xÌÓy àyçˆÏÓ˚Ó˚ lƒyÎ˚ •ˆÏï˛ ˛õyˆÏÓ˚– ˆ≤ÃyÌƒy°y§!ê˛
Óî≈•#l Óy •°%ò xÌÓy ÓyòyÙ# ÓˆÏî≈Ó˚ •ˆÏï˛ ˛õyˆÏÓ˚ñ Ë)˛gflÏˆÏÜ˛Ó˚ !lÜ˛ê˛Óï≈˛# ÓyÎ˚Ó#Î˚ xÇ¢!ê˛ˆÏï˛ ˆÜœ˛yˆÏÓ˚y!Ê˛° ÌyˆÏÜ˛ ÓˆÏ°
§Ó%ç •Î˚ñ ˛õ!Ó˚îï˛ ˆ≤ÃyÌƒy°y§ 2 ˆ§!Ù ò#â≈ ˛õÎ≈hs˝ •Î˚–
(iii) Lycopodium phlegmaria ≤ÃË,̨ !ï˛ ˛õÓ˚y◊Î˚# í z̨!q Ï̂òÓ˚ ˆ≤ÃyÌƒy°y§ Ù,ï˛ç#Ó#ñ !•í z̨Ùy Ï̂§ xyÓ,ï˛ xy◊Î˚òyï˛y
àyˆÏSÈÓ˚ Ü˛yˆÏ[˛ çß√yÎ˚– ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ˆÜ˛ˆÏw «%˛o Ü˛®y° xÇ¢ ˆÌˆÏÜ˛ §Ó˚&ñ §Ó˚& ˆÓ°lyÜ˛yÓ˚ xÇ¢ §,!‹T •Î˚ ÎyÓ˚
ÙˆÏôƒ flf# G ˛õ%Çôyl# xÓfliyl Ü˛ˆÏÓ˚–

!ã˛e lÇ 5.3.7 (a - d)     /      °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙÈüÈ~Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l–
a. °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ Ü˛Ù≤’ylyê˛yÙó b. °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ Üœ˛ƒyˆÏË˛ê˛yÙó c. °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ §yÓ˚l%Î˚yÙó d.

°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆÊœ˛àÙy!Ó˚Î˚y–

°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆ§°yˆÏày ≤Ãçy!ï˛Ó˚ ˆ≤ÃyÌƒy°y§ ≤ÃÌÙ G !mï˛#Î˚ í˛zË˛Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ §Ç!Ù◊îñ Ùy!ê˛Ó˚ G˛õˆÏÓ˚
xÌÓy l#ˆÏã˛ à!ë˛ï˛ •Î˚–
!°DôÓ˚ í˛z!qò §•Óy§#ñ ˛õ%Çôyl# §,!‹T •Î˚ ~Ü˛!ê˛Ùye cÜ˛#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ xyl%Ë)˛!ÙÜ˛ !ÓË˛yçˆÏlÓ˚ myÓ˚y– Ê˛ˆÏ° §,!‹T •Î˚
G˛õ!Ó˚ˆÏòÜ˛ ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î#ˆÏÜ˛ ~ÓÇ l#ˆÏã˛ ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ ˛õ%Çôyl#  ˆÜ˛y£Ï (Primary antheridial

inital)– ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î# ˆÜ˛y£Ï ~Ü˛ ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T xyÓÓ˚î àë˛l Ü˛ˆÏÓ˚ ÎyÓ˚ ¢#ˆÏ£Ï≈ ÌyˆÏÜ˛ ~Ü˛!ê˛ !eˆÏÜ˛yîyÜ˛yÓ˚
ˆÜ˛y£Ï– ˛õ%Çôyl# ˆÜ˛y£Ï ÓyÓ˚ÓyÓ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ Îy ò%•z Êœ˛ƒyˆÏç°y !Ó!¢‹T åÓ yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚

a. b.

c.
d.
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lƒyÎ˚ä ÷e´yî% ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˛õ%Çôyl# ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ÙˆÏôƒ !lÙ!Iï˛ ÌyˆÏÜ˛ ~ÓÇ !eˆÏÜ˛yîyÜ,˛!ï˛ ˆÜ˛yˆÏ£ÏÓ˚ !ÓòyÓ˚ˆÏîÓ˚
ÙyôƒˆÏÙ ÷e´yî% Óy•zˆÏÓ˚ Ù%_´ •Î˚–
˛õ%Çôyl#Ó˚ lƒyÎ˚ flf#ôyl# ÷Ó˚& •Î˚ í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚ flf#ôyl# Ùyï,˛ˆÏÜ˛yˆÏ£ÏÓ˚ (archegonial initial cell) !ÓË˛yçˆÏlÓ˚ myÓ˚yñ
G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î# ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ˆÜ˛!wÎ˚ ˆÜ˛y£Ï §,!‹T •Î˚– ˆÜ˛!wÜ˛ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛
ly!°Ü˛y ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï ˜ï˛!Ó˚ •Î˚– ≤ÃyÌ!ÙÜ˛ ly!°Ü˛y ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ §yôyÓ˚îï˛ ã˛yÓ˚!ê˛
å1-3!ê˛ä °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙ §yÓ˚l%Î˚yˆÏÙñ 7!ê˛ ˆ§°yˆÏày ≤Ãçy!ï˛ˆÏï˛ ~ÓÇ Ü˛Ù≤’ƒyˆÏlê˛yÙ ~ å16 !ê˛ä ly!°Ü˛y ˆÜ˛y£Ï
àë˛l Ü˛ˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï!ê˛ §Ó˚y§!Ó˚ !í˛¡∫yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚ xÌÓy !ÓË˛y!çï˛ •ˆÏÎ˚ xB˛#Î˚ ly!°Ü˛y ˆÜ˛y£Ï G
!í˛¡∫yî% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ≤ÃyÌ!ÙÜ˛ xyÓÓ˚î# ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ 3-4 í˛zFã˛ï˛y !Ó!¢‹T @˝Ã#Óy àë˛l Ü˛ˆÏÓ˚– ˛õ!Ó˚îï˛
ˆ≤ÃyÌƒy°yˆÏ§Ó˚ @˝Ã#Óy xÇ¢ Óy•zˆÏÓ˚ ≤Ã§y!Ó˚ï˛ •ˆÏÎ˚ ÌyˆÏÜ˛ñ Óy!Ü˛ xÇ¢ !lÙ!Iï˛ ÌyˆÏÜ˛–

5.3.6  !lˆÏ£ÏÜ˛
!lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà•z @˝Ã#Óy ly°# ˆÜ˛y£Ï G xB˛#Î˚ ly°# ˆÜ˛y£Ï oÓ#Ë)˛ï˛ •ˆÏÎ˚ !Ùí˛z!§ˆÏ°çÎ%_´ ˛õòyˆÏÌ≈ ˛õ!Ó˚îï˛ •Î˚ ~ÓÇ

!í˛¡∫yî%!ê˛ ˛õ!Ó˚îï˛ •ˆÏÎ˚ GˆÏë˛ !Ùí˛z!§ˆÏ°ç çˆÏ°Ó˚ §ÇflõˆÏ¢≈ fl≥˛#ï˛ •ˆÏÎ˚ ã˛yˆÏ˛õÓ˚ §,!‹T Ü˛Ó˚ˆÏ° @˝Ã#Óy x@˝ÃË˛yà í˛zß√%_´ •Î˚
~ÓÇ §y•z!ê˛∆Ü˛ xƒy!§í˛ G §y•zˆÏê˛∆ê˛ «˛!Ó˚ï˛ •Î˚ Ê˛ˆÏ° ÷e´yî%ˆÏÜ˛ xyÜ,˛‹T Ü˛ˆÏÓ˚– xyÜ,˛‹T ~Ü˛y!ôÜ˛ ÷e´yî% flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢
Ü˛Ó˚ˆÏ°G ~Ü˛!ê˛Ùye ÷e´yî% !í˛¡∫yî%Ó˚ §ˆÏD !Ù!°ï˛ •Î˚– !l!£Ï_´ !í˛¡∫yî%Ó˚ ã˛y!Ó˚!òˆÏÜ˛ xl!ï˛!Ó°ˆÏ¡∫ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •ˆÏÎ˚
º*îyî% àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ í˛zÍˆÏ§ã˛Ü˛ ï˛!í˛¸Í §Çã˛°l (Electrophoresis) ˛õk˛!ï˛ˆÏï˛ ˆòáy ˆàˆÏSÈ ˆÎ §•Óy§#
• Ï̂°G °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ ˆ≤ÃyÌƒy°yˆÏ§ §yôyÓ˚îï˛ •zï˛Ó˚ !lˆÏ£ÏÜ˛ (Cross-fertilization) ˆòáy ÎyÎ˚–

5.3.7  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T
˛°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙ º*î ~ˆÏu˛yˆÏflÒy!˛õÜ˛ xÌ≈yÍ Ë˛!Ó£ÏƒÍ !Óê˛˛õ ~Ó˚ x@˝ÃyÇ¢ flf#ôyl#Ó˚ §¡ø%á Ë˛yˆÏàÓ˚ !Ó˛õÓ˚#ï˛ !òˆÏÜ˛

§,!‹T •Î˚– !l!£Ï_´ !í˛¡∫yî% xyí˛¸yxy!í˛¸Ë˛yˆÏÓ !ÓË˛_´ •ˆÏÎ˚ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ~Ü˛!ê˛ ˆÜ˛y£Ï Îy ˛õ%l/˛õ%l/ !ÓË˛y!çï˛ •ˆÏÎ˚ Ó‡ˆÏÜ˛y£Ï
!Ó!¢‹T º*î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ l#ˆÏã˛Ó˚ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ •ˆÏÎ˚ ôyÓ˚Ü˛ àë˛l Ü˛ˆÏÓ˚ñ ~•z xÓfliyÎ˚ º*ˆÏîÓ˚ G˛õˆÏÓ˚Ó˚ xÇ¢ ˆÌˆÏÜ˛
§,!‹T •Î˚ |ôÁ≈Ù%á# !Óê˛ˆÏ˛õÓ˚ x@˝ÃyÇ¢– Ù)ˆÏ°Ó˚ í˛zÍ˛õ!_ fli° !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ ï˛ˆÏÓ §yôyÓ˚îï˛ ≤ÃÌÙ ˛õe G ˛õò xÇˆÏ¢Ó˚
ÙôƒÓï≈˛# xÇ¢ ˆÌˆÏÜ˛ !là≈ï˛ •Î˚– !¢÷ í˛z!qò Îï˛!òl ¢yÓ˚#Ó˚Ó,_#Î˚ Ë˛yˆÏÓ fl∫Î˚Ç§¡õ)î≈ ly •Î˚ ï˛ï˛!òl ~•z ˛õò xÇ¢!ê˛
ˆ˛õy£ÏÜ˛ (Haustorium) !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ (Lycopodium laterale) fl≥˛#ï˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï
§Ù!ß∫ï˛ ˆ≤ÃyˆÏê˛yÜ˛Ù≈ (Protocorm) ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˆ≤ÃyˆÏê˛yÜ˛ˆÏÙ≈ ˆÜ˛ylG Ù)° ÌyˆÏÜ˛ lyñ ˛õe §ò,¢ ˆ≤ÃyˆÏê˛y!Ê˛° G˛õˆÏÓ˚Ó˚
xÇˆÏ¢ ~ÓÇ l#ˆÏã˛ Ó˚y•zçˆÏÎ˚í˛ ˆòáy ÎyÎ˚–

5.3.8  çl%e´Ù
º*îyî% Óy çy•zˆÏàyê˛ ~Ó˚ §,!‹T ˛õÓ˚•z §)ã˛ly •Î˚ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚– ôyÓ˚yÓy!•Ü˛ ˛õ!Ó˚fl≥%˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ ˆÓ˚î%ôÓ˚ í˛z!qò

˛õ!Ó˚î!ï˛ °yË˛ Ü˛ˆÏÓ˚ ~ÓÇ ˆÓ˚î%ÙOÓ˚# àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%ÙOÓ˚# ˛õˆÏeÓ˚ G˛õˆÏÓ˚ xÌÓy ˛õyï˛yÓ˚ Ü˛ˆÏ«˛ ˆÓ˚î%fli°#ˆÏï˛ ˆÓ˚î% í˛zÍ˛õß¨
•Î˚– ~•záyˆÏl•z xÓ§yl •Î˚ ˆÓ˚î%ôÓ˚ çl%Ó˚ (Sporophytic generation)– ˆÓ˚î%fli°#ˆÏï˛ ˆÓ˚î%Ùyï,˛ ˆÜ˛yˆÏ£ÏÓ˚ !ÙˆÏÎ˚y!§§
!ÓË˛yçˆÏlÓ˚ myÓ˚y ˆÓ˚î% (n) §,!‹T •GÎ˚yÓ˚ §ˆÏD §ˆÏD !°DôÓ˚ í˛z!qò (Gametophyte) Óy •ƒy≤’ˆÏÎ˚í˛ çl% ÷Ó˚& •Î˚–
xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ˆÓ˚î%Ó˚ xB%˛ˆÏÓ˚yÂàÙ G §•Óy§# ˆ≤ÃyÌƒy°y§ ~Ó˚ §,!‹T •Î˚ ÎyÓ˚ ¢#£Ï≈ ˆòˆÏ¢ flf# G ˛õ%Çôyl# §,!‹T •Î˚–
˛õ%Çôyl# ˆÌˆÏÜ˛ í˛zÍ˛õß¨ ÷e´yî% flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚ çy•zˆÏàyê˛ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ˛õ%lÓ˚yÎ˚ ˆÓ˚î%ôÓ˚
å!í˛≤’ˆÏÎ˚í˛ä çl%ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ~•zË˛yˆÏÓ •ƒy≤’ˆÏÎ˚í˛ G !í˛≤’ˆÏÎ˚í˛ çl%Ó˚ §%flõ‹T xyÓï≈˛l ˆòáy ÎyÎ˚–
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5.3.9  §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ
åÜ˛ä ˛ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ Ù,òàï˛ G ÓyÎ˚Ó#Î˚ Ü˛y[˛ §¡õß¨–
åáä Ù)° xfliy!lÜ˛ ~ÓÇ ˛õyï˛y Ùy•zˆÏe´y!Ê˛°y§ çyï˛#Î˚–
åàä Ü˛yˆÏ[˛ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ˆ≤ÃyˆÏê˛y!fiê˛!° !ÓòƒÙyl–
åâä ¢yáy Óy Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà ˆÓ˚î%˛õe=!° âl§!ß¨!Ó‹T •ˆÏÎ˚ ˆÓ˚î%˛õeÙOÓ˚# àë˛l Ü˛ˆÏÓ˚–
å.ä ~!ê˛ ~Ü˛!ê˛ §ÙˆÏÓ˚î%≤Ã§) í˛z!qò–
åã˛ä !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ˆ≤ÃyÌƒy°y§ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ §yÓ˚l%Î˚yÙñ G °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ •zlylˆÏí˛ê˛yÙ

≤Ãçy!ï˛ˆÏï˛ xyÇ!¢Ü˛ ÓyÎ˚Ó#Î˚ G xyÇ!¢Ü˛ Ë)˛!l¡¨fli ˆ≤ÃyÌƒy°y§ ˆòáy ÎyÎ˚ñ xyÓyÓ˚ Lycopodium clavatum G L.

complanatum ≤Ãçy!ï˛ˆÏï˛ Óî≈•#lñ Ë%˛!l¡¨fli Ü˛®y° ˆ≤ÃyÌƒy°y§ ˆòáy ÎyÎ˚–
åSÈä !°DôÓ˚ í˛z!qò §•Óy§#–

n xl%¢#°l#ÈüüüÈ2.

1. ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l /

åÜ˛ä Lycopodium §yôyÓ˚îË˛yˆÏÓ  lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–
åáä Lycopodium ~Ó˚ ˛õyï˛yˆÏÜ˛È  Ó Ï̂°–
åàä !Ù◊ ˆ≤ÃyˆÏê˛y!fiê˛!°  ≤Ãçy!ï˛ˆÏï˛ ˆòáy ÎyÎ˚–
åâä Lycopodium phlegmaria ˆï˛  ~Ó˚ ÙyôƒˆÏÙ lï%˛l í˛z!qˆÏòÓ˚ §,!‹T •Î˚–
å.ä Lycopodium ~ ÷e´yî%  !Ó!¢‹T •Î˚–

2. ~Ü˛ Ü˛ÌyÎ˚ í˛z_Ó˚ !òl

åÜ˛ä Óï≈˛ÙyˆÏl Lycopodium ≤Ãçy!ï˛Ó˚ ˛õ)Ó≈§)Ó˚#Ó˚ ˆÜ˛yl‰ §ÙÎ˚ Ó,«˛yÜ,˛!ï˛ °yË˛ Ü˛ˆÏÓ˚!SÈ°⁄
åáä Lycopodium ~ ˆÓ˚î%fli°# ˆÓ˚î%˛õˆÏeÓ˚ ˆÜ˛yl‰ xÇˆÏ¢ Î%_´ ÌyˆÏÜ˛⁄
åàä Lycopodium ~Ó˚ ˆÜ˛yl‰ ≤Ãçy!ï˛ˆÏï˛ ˆÓ˚î%ÙOÓ˚# à!ë˛ï˛ •Î˚ ly⁄
åâä Lycopodium ~Ó˚ ˆÜ˛yl‰ ≤Ãçy!ï˛Ó˚ flf#ôyl#ˆÏï˛ §Ó≈y!ôÜ˛ ly!°Ü˛y ˆÜ˛y£Ï ˆòáy ÎyÎ˚⁄
å.ä ˆ≤ÃyˆÏê˛yÜ˛Ù≈ Ü˛# ôÓ˚ˆÏlÓ˚ ˆÜ˛y£Ï !òˆÏÎ˚ ˜ï˛!Ó˚ •Î˚⁄

5.4  ˆ§°y!çˆÏl°yÈüÈÓ˚ (Selaginella) ç#Ólã˛e´

ˆ§°y!çˆÏl°y °y•zÜ˛˛õ!§í˛y (Lycopsida) ˆ◊!îË%˛_´ñ ˆ§°y!çˆÏl°ƒy!°§ (Selaginallales) ÓˆÏà≈Ó˚ xhs˝Ë%≈˛_´
ˆÎáyˆÏl ly!°Ü˛y Óy!u˛ˆÏ° Ü˛álG Ü˛álG ˆàÔî Ó,!k˛ ˆòáy ÎyÎ˚ñ Ü˛yˆÏ[˛Ó˚ ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ Ù)° !là≈ï˛ ly •ˆÏÎ˚ !ÓˆÏ¢£Ï
¢yáyÓ˚ åÓ˚y•zˆÏçyˆÏÊ˛yÓ˚ä ≤Ãyhs˝ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚ ~ÓÇ ˛õ%ÇˆÏÓ˚î% ˛õe !°!àí˛z°Î%_´– ~•z ÓˆÏà≈Ó˚ xhs˝à≈ï˛ ò%!ê˛ ˛õ!Ó˚ÓyÓ˚ •°
ˆ§°y!ç Ï̂l Ï̂°!§ (Selaginellaceae) G !ÙÎ˚y Ï̂í˛§!Ù Ï̂Î˚!§ åç#ÓyŸ¬ä (Miadesmiaceae)– ˆ§°y!ç Ï̂l Ï̂°!§ ˛õ!Ó˚Óy Ï̂Ó˚Ó˚
ò%!ê˛ àî ~Ó˚ ÙˆÏôƒ ˆ§°!çˆÏl°y•z!ê˛§ (Selaginellites) ç#ÓyŸ¬ å|ôÁ≈ Ü˛yÓ˚ˆÏÓy!lˆÏÊ˛Ó˚y§ä ~ÓÇ ˆ§°y!çˆÏl°y
(Selaginella) ˆÎ!ê˛ ~Ü˛!ê˛ á%Ó•z ˛§%˛õ!Ó˚!ã˛ï˛ G í˛zˆÏÕ‘áˆÏÎyàƒ í˛z!qò–
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5.4.1  Ó§!ï˛
ˆ§°y!çˆÏl°y (Seleginella) §yôyÓ˚îË˛yˆÏÓ Úflõy•zÜ˛ Ù§Û (spike moss) lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ≤ÃyÎ˚ 700 ≤Ãçy!ï˛Ó˚

Selaginella Ó˚ ˛õ!Ó˚ã˛Î˚ ˛õyGÎ˚y ˆàˆÏSÈ ÎyˆÏòÓ˚ ˆÓ!¢Ó˚ Ë˛yà•z ly!ï˛¢#ˆÏï˛y£è xMÈ˛ˆÏ°Ó˚ ï˛ˆÏÓ @˝Ã#‹ø≤Ãôyl xMÈ˛ˆÏ°G ≤Ãã%˛Ó˚
≤Ãçy!ï˛ !Ë˛ˆÏç §Ñƒyï˛§ÑƒyˆÏï˛ñ ≤ÃyÎ˚y¶˛Ü˛yÓ˚yFSÈß¨ çyÎ˚àyÎ˚ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ÓlË)˛!ÙÓ˚ ï˛°ˆÏòˆÏ¢ ˆòáy ÎyÎ˚– !Ü˛S%È ≤Ãçy!ï˛
ˆ§°y!çˆÏl°y ˆ°!˛õˆÏí˛yÊ˛y•z°y ÙÓ˚&≤ÃyÎ˚ xMÈ˛ˆÏ° ˛õyGÎ˚y ÎyÎ˚ñ ~ÓÇ çD° x!Ë˛ˆÏÎyçl ≤Ãò¢≈l Ü˛ˆÏÓ˚– ~Ó˚y áÓ˚yÓ˚ §ÙˆÏÎ˚
¢_´ ÓˆÏ°Ó˚ lƒyÎ˚ =!ê˛ˆÏÜ˛ ÌyˆÏÜ˛ ~ÓÇ x§yôyÓ˚î ç°ˆÏ¢y£Ïî «˛Ùï˛yÎ˚ ÓˆÏ° çˆÏ°Ó˚ §ÇflõˆÏ¢≈ ~ˆÏ°•z xyÓyÓ˚ ≤Ã§y!Ó˚ï˛
•ˆÏÎ˚ Ë)˛!ÙˆÏï˛ !ÓÓ˚yç Ü˛ˆÏÓ˚– ~•z Ü˛yÓ˚ˆÏî ~•z ≤Ãçy!ï˛ˆÏÜ˛ ÚÚÙ,ï˛§!OÓl# í˛z!qòÛÛ (Resurrection plant) Ó°y •Î˚–
Selaginella rupestris G S. lepidophylla ≤ÃË,˛!ï˛ ≤Ãçy!ï˛ ˛õÓ˚y◊Î˚# í˛z!qò !•§yˆÏÓ çß√yÎ˚–

5.4.2  fl∫Ë˛yÓ
Ó,!k˛ç fl∫Ë˛y Ï̂ÓÓ̊ !òÜ˛ ˆÌ Ï̂Ü˛ !Ó!Ë˛ß̈ï˛y ˆòáy ÎyÎ̊– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ áÑyí˛̧yñ í z̨ß̈ï˛Ë˛y Ï̂Ó ~Ü˛=FSÈyÜ˛y Ï̂Ó̊ Ìy Ï̂Ü˛ (Selaginella

watsoni)ñ !Ü˛S%È ≤Ãçy!ï˛ (Selaginella kraussiana), í z̨!qò Ï̂òÏ• ã˛ƒy≤Wzyñ Ùy!ê˛ xÌÓy =Õ√çyï˛#Î̊ ày Ï̂SÈÓ̊ G˛õÓ̊ ˆÓ̊y!•î#Ó̊* Į̈̂ õ
ç Ï̂ß√ Ìy Ï̂Ü˛ñ xyÓyÓ̊ !Ü˛S%È ≤Ãçy!ï˛ ¢_´ §ÙÌ≈ í z̨ß̈ï˛ Ü˛®y°ñ Óí˛̧ ˛õe§ò,¢ ¢yáy Ü˛y[˛ !Ó!¢‹T •Î̊– ˆ¢ Ï̂£Ïy_´ ò%!ê˛ ≤Ãçy!ï˛ !Ó£ÏÙ˛õe#
(anisophylly), ˆ§°y!ç Ï̂l°y Ó̊* Į̈̂ õ!fiê ∆̨§ G ˆ§°y!ç Ï̂l°y ˆ°!˛õ Ï̂í˛yÊ˛y•z°y çyD° çyï˛#Î̊–

5.4.3  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
ˆ§°y!çˆÏl°yÓ˚ ˆÓ˚î%ôÓ˚ í˛z!qÏò lÙl#Î˚ mƒy@˝Ã¢yáy!ß∫ï˛ Ü˛y[˛ñ Ù)° ~ÓÇ ˛õe myÓ˚y à!ë˛ï˛– x!ôÜ˛yÇ¢ ≤Ãçy!ï˛ Ù!ê˛Ó˚

í˛z˛õÓ˚ ¢y!Î˚ï˛ ÌyÜ˛ˆÏ°G í˛z!qˆÏòÓ˚ x@˝ÃË˛yà!ê˛ xˆÏ˛õ«˛yÜ,˛ï˛ }ç%–

l Ó!•à≈ë˛l å!ã˛e ≠ 5.4.1ä

1. Ü˛y[˛ / ò#â≈ lÙl#Î̊ñ ¢yáy!ß∫ï˛ñ !Ó£ÏÙ˛õ,¤˛ G ¢y!Î̊ï˛ • Ï̂°G Ùy!ê˛Ó̊ G˛õÓ̊ áyí˛̧yË˛y Ï̂Ó Ìy Ï̂Ü˛– ˆÜ˛yl ˆÜ˛yl ≤Ãçy!ï˛
¢yáy!Ó•#lñ Ü˛y[˛ mƒy@˝Ã ¢yáy!ß∫ï˛ xÇ Ï̂¢Ó̊ ÷Ó̊& Ï̂ï˛ ày ˆÌ Ï̂á x!Ë˛Ü˛£Ï≈ xl%Ü)̨ °Óï ≈̨# Óî≈•#lñ ˛õe•#l ò#â≈ G ˆÓ°lyÜ˛yÓ̊ ~Ü˛
≤ÃÜ˛yÓ̊ í z̨̨ õyD ˆÓÓ̊ •Î̊ ~ Ï̂Ü˛ ÚÓ̊y•ẑ Ïçy Ï̂Ê˛yÓ̊Û Ó Ï̂° å!ã˛e≠ 5.4.1ä– Ó̊y•ẑ Ïçy Ï̂Ê˛yÓ̊ Ùy!ê˛Ó̊ l# Ï̂ã˛ Ó,!k˛ ˛õyÎ̊ ~ÓÇ x@˝ÃË˛yà ˆÌ Ï̂Ü˛
x§Çáƒ xfliy!lÜ˛ Ù)° í z̨Í˛õß̈ •Î̊– Ó̊y•ẑ Ïçy Ï̂Ê˛y Ï̂Ó̊Ó̊ xD§Çfliy!lÜ˛ àë˛l §¡õ Ï̂Ü≈̨  Ùï˛˛õyÌ≈Ü˛ƒ xy Ï̂SÈ– ≤ÃÌyàï˛Ë˛y Ï̂Ó ~!ê˛ Ï̂Ü˛
~Ü˛!ê˛ ˛õe•#l !Óê˛˛õ !•§y Ï̂Ó àîƒ Ü˛Ó̊y •Î̊ Ü˛yÓ̊î ≤ÃyÌ!ÙÜ˛Ë˛y Ï̂Ó ~Ó̊ x@˝ÃË˛y Ï̂à ˆÜ˛yl Ù)°e Ìy Ï̂Ü˛ ly ~ÓÇ Ü˛álG Ü˛álG
ˆòáy ˆà Ï̂SÈ ~!ê˛ ˛õeÎ%_´ !Óê˛ Į̈̂ õ ˛õ!Ó̊Ó!ï≈̨ ï˛ •Î̊– xÓyÓ̊ ˆ§°y!ç Ï̂l°yÓ̊ !ï˛l!ê˛ ≤Ãçy!ï˛ Ï̂ï˛ Ù)̂ Ï°Ó̊ !ÓhflÏy!Ó̊ï˛ Ü˛°y ï˛_¥!Óòƒy
(histology) !lÓ̊#«˛î Ü˛ Ï̂Ó̊ ˆòáy ˆà Ï̂SÈ ≤ÃyÌ!ÙÜ˛Ë˛y Ï̂Ó Ù)°e §,!‹T ly • Ï̂°G Ùy!ê˛Ó̊ §Çflõ Ï̂¢≈ ~ Ï̂°•z x@˝Ãfli Ë˛yçÜ˛ Ü˛°yÓ̊
ˆÜ˛y£Ï!ê˛ xl!ï˛!Ó° Ï̂¡∫•z !ÓË˛y!çï˛ • Ï̂Î̊ Ù)°e ˜ï˛!Ó̊ Ü˛ Ï̂Ó̊ñ ~ÓÇ Ù)̂ Ï°Ó̊ mƒy@˝Ã ¢yáy!Ólƒy Ï̂§Ó̊ §)ã˛ly Ü˛ Ï̂Ó̊– ¢yÓ̊#Ó̊ï˛_¥àï˛ !òÜ˛
ˆÌ Ï̂Ü˛ Ó̊y•ẑ Ïçy Ï̂Ê˛yÓ̊ Ï̂Ü˛ Ù)° !•§y Ï̂Ó àîƒ Ü˛Ó̊y •Î̊– ˆ§°y!ç Ï̂l°y í z̨•z° Ï̂í˛ Ï̂ly!Ë˛•z (Selaginella wildenovii)

≤Ãçy!ï˛ Ï̂ï˛ ˛õÓ̊#«˛y Ü˛ Ï̂Ó̊ ˆòáy ˆà Ï̂SÈ ~!ê˛Ó̊ xB˛#Î̊ Ë˛yçÜ˛ Ü˛°y ˆÌ Ï̂Ü˛ x!Ë˛Ü˛£Ï≈ xl%Ü)̨ °Óï≈̨ # Ù)° ˜ï˛!Ó̊ •Î̊ ~ÓÇ ˛õ,¤˛#Î̊
Ë˛yçÜ˛ Ü˛°y ˆÌ Ï̂Ü˛ !Óê˛˛õ xÇ¢ñ ˆÎ Ï̂•ï%̨  Ù)̂ Ï° x!:l ˛õ!Ó̊Ó•l •Î̊ x@˝ÃÙ%á# (Acropetal)– §%ï˛Ó̊yÇ í z̨̨ õ Ï̂Ó̊y_´ xy Ï̂°yã˛lyÎ̊
~•z !§k˛y Ï̂hs˝ xy§y ÎyÎ̊ ˆÎ Ó̊y•ẑ Ïçy Ï̂Ê˛yÓ̊ xy§ Ï̂° ~Ü˛!ê˛ Ù)°–

Ó˚y•zˆÏçyˆÏÊ˛yˆÏÓ˚Ó˚ xD§Çfliy!lÜ˛ ≤ÃÜ,˛!ï˛
ˆ§°y!çˆÏl°y Ó˚y•zˆÏçyˆÏÊ˛yˆÏÓ˚Ó˚ xD§Çfliy!lÜ˛ ≤ÃÜ,˛!ï˛ !ÓK˛yl#ˆÏòÓ˚ Ü˛yˆÏSÈ ~Ü˛!ê˛ !ÓˆÏ¢£Ï !Óï˛ˆÏÜ≈˛Ó˚ !Ó£ÏÎ˚– !Ó!Ë˛ß¨

Ùï˛yl%§yˆÏÓ˚ Ó˚y•zˆÏçyˆÏÊ˛yˆÏÓ˚Ó˚ ≤ÃÜ,˛!ï˛ !l¡¨!°!áï˛ !ï˛l ôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚–
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åÜ˛ä Ù)°e!Ó•#l Ù)°
åáä ˛õe!Ó•#l !Óê˛˛õ
åàä §¡õ)î≈ l)ï˛l ~Ü˛!ê˛ xD (Sui genesis)

1920 á #‹Ty Ï̂∑ Ê˛l ê˛y•zà•ƒyÙ (Von Tieghem), !àÓ§l (Gibson) ~ÓÇ xy˛õ•Ê˛ (Uphof) ˆ§°y!ç Ï̂l°y
Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚̂ ÏÜ˛ Ù)°ÈüüüÈ§yò,¢ƒ Ó Ï̂° xl%Ùyl Ü˛ Ï̂Ó˚l– Ù)̂ Ï°Ó˚ lƒyÎ˚ Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ ˛õe!Ó•#l ~ÓÇ x!Ë˛Ü˛£Ï≈ xl%Ü)̨ °Óï≈̨ #
ã˛°l ˆòáy ÎyÎ˚– ~SÈyí ¸̨y ¢yÓ˚#Ó˚fliy!lÜ˛ àë˛lG Ù)̂ Ï°Ó˚ lƒyÎ˚– Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ Ù)°ÈüÈ§ò,¢ • Ï̂°G ~ Ï̂òÓ˚ Ù)°e G Ù)° ˆÓ˚yÙ
xl%̨ õ!fliï˛– ~ Ï̂òÓ˚ í z̨Í˛õ!_ Ó!•ç≈!l£%è (exogenous) ≤ÃÜ,̨ !ï˛Ó˚– ˆ˛õÊ˛yÓ˚ (Pfeffer), !ê ∆̨í z̨Ó (Treub), Ó &ã˛Ùƒyl
(Bruchman), GÎ˚yí≈̨ Ï̂í˛° (Wordell) ≤ÃË,̨ !ï˛ !ÓK˛yl# Ï̂òÓ˚ Ù Ï̂ï˛ Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ Ü˛yu˛ÈüÈ§ò,¢– Ü˛y Ï̂[˛Ó˚ lƒyÎ˚ ~ Ï̂òÓ˚
í z̨Í˛õ!_ Ó!•ç≈!l£%è ≤ÃÜ,̨ !ï˛Ó˚ ~ÓÇ Ù)°eG Ù)° Ï̂Ó˚yÙ!Ó•#l– Ü˛y Ï̂[˛Ó˚ Ùï˛ í z̨Í˛õ!_ §Ó≈òy ˆÜ˛Ô!îÜ˛ Ë˛yçÜ˛fliyl (angular

meristem) ˆÌ Ï̂Ü˛ •Î˚– ˛õÓ˚#«˛yÙ)°Ü˛ ˛õ!Ó˚̂ ÏÓ Ï̂¢ (experimental condition) Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ Ü˛álG Ü˛álG
˛õe!Ó!¢‹T !Óê˛ Į̈̂ õ ˛õ!Ó˚îï˛ •Î˚–

1938 á #‹Ty Ï̂∑ í z̨•z!°Î˚yÙ (William) ˆ§°y!ç Ï̂l°yÓ˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ Ï̂ï˛ ˛õÓ˚#«˛y Ü˛ Ï̂Ó˚ ≤ÃÙyî Ü˛ Ï̂Ó˚l ˆÎ
Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ ≤ÃÜ,̨ ï˛˛õ Ï̂«˛ Ù)° Óy Ü˛y[˛ ˆÜ˛ylê˛y•z lÎ˚– ~ê˛y §¡õ)î≈ ~Ü˛!ê˛ l)ï˛l xD (Organ Sui genesis)–

!ã˛e lÇ 5.4.1     /     ˆ§°y!çˆÏl°y– a. ˆÓ˚î%˛õeÙOÓ˚# §Ù!ß∫ï˛ ˆÓ˚î%ôÓ˚ í˛z!qòó
b. ˛õe §Ù!ß∫ï˛ Ü˛yˆÏ[˛Ó˚ ~Ü˛yÇ¢–

2. ˛õyï˛y / x§Çáƒ «%˛o «%˛o ˛õyï˛y Ü˛ˆÏÎ˚Ü˛ !Ù!°!Ùê˛yÓ˚ ò#â≈ñ xyÜ,˛!ï˛ˆÏï˛ !í˛¡∫yÜ˛yÓ˚ Ë˛Õ‘yÜ˛yÓ˚ñ xÌÓy Ù[˛°yÜ˛yÓ˚ ~Ü˛!ê˛
Ùye !¢Ó˚y ˛õey@˝Ã ˛õÎ≈hs˝ñ ˛õyï˛y =!° Ü˛yˆÏ[˛Ó˚ àyˆÏÎ˚ ã˛yÓ˚!ê˛ §y!Ó˚ˆÏï˛ !ÓlƒhflÏ– ˆSÈyê˛ ˛õyï˛y=!° Ü˛yˆÏ[˛Ó˚ G˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ò%•z
§y!Ó˚ˆÏï˛ ~ÓÇ Óí˛¸ ˛õyï˛y=!° l#ˆÏã˛Ó˚ !òˆÏÜ˛Ó˚ ò%•z §y!Ó˚ˆÏï˛ !ÓlƒhflÏ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ˛õyï˛yÓ˚ ˛õ,¤˛ˆÏòˆÏ¢ ˛õeÙ)ˆÏ°Ó˚ Ü˛yˆÏSÈ
!ç•¥yÓ˚ xyÜ˛yˆÏÓ˚Ó˚ x!Ë˛!«˛Æ xD ÌyˆÏÜ˛ñ ~ˆÏÜ˛ Ú!°!àí˛z°Û (Ligule) Ó°y •Î˚ñ ˛õ!Ó˚îï˛ !°!àí˛z° Ü%˛!MÈ˛ï˛ •ˆÏÎ˚ ≤ÃyÎ˚
xò,¢ƒ •ˆÏÎ˚ ÎyÎ˚–

3. Ù)° / º*îÙ)° «˛îç#Ó#ñ Ó̊y•ẑ Ïçy Ï̂Ê˛y Ï̂Ó̊Ó̊ ≤Ãyhs˝̂ Ïò¢ ˆÌ Ï̂Ü˛ xfliy!lÜ˛ Ù)° ˆÓÓ̊ •Î̊– Ù)°=!° mƒy@˝Ã ¢yáy!lÓƒy§ Î%_´–

a. b.
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l  xyË˛ƒhs˝Ó˚#î àë˛l å!ã˛e ≠ 5.4.2ä
1. Ü˛y[˛ / ≤Ãflî ÏFSÈ̂ Ïò ~Ü˛hflÏÓ̊ §Ó≈Ó!•fli !Ü˛í z̨!ê˛Ü˛°‰ Î%_´ cÜ˛#Î̊ Ï̂Ü˛y£Ï ˆòáy ÎyÎ̊– c Ï̂Ü˛ ˆÜ˛ylG ˛õeÓ̊¶…̨  Ìy Ï̂Ü˛ ly– c Ï̂Ü˛Ó̊

l# Ï̂ã˛ Ìy Ï̂Ü˛ Ó‡hflÏÓ̊ !Ó!¢‹T ˆÜ˛Ô!îÜ˛ ˛õƒy Ï̂Ó̊lÜ˛y•zÙy Ü˛°y §Ù!ß∫ï˛ Ü˛ Ï̂ê≈̨ :– Ó!•/Ü˛ Ï̂ê≈̨ : ~Ó̊ ˆÜ˛y£Ï=!° fli° ≤Ãyã˛#Ó̊ !Ó!¢‹T •Î̊ñ
!Ó Ï̂¢£Ïï˛/ çyD° ≤Ãçy!ï˛ Ï̂ï˛ (Selaginella rupestris G S. lepidophylla) §¡õ)î≈ Ü˛ Ï̂ê≈̨ : ˆflœÒ Ï̂Ó̊lÜ˛y•zÙy ˆÜ˛y£Ï myÓ̊y
à!ë˛ï˛– xhs˝Ü≈̨ Ï̂ê≈̨ : ˆÜ˛y£Ïyhs˝Ó̊ Ó̊¶…̨ !Ó•#l ˛õƒy Ï̂Ó̊lÜ˛y!Ùy ˆÜ˛y£Ï myÓ̊y à!ë˛ï˛– Ü˛ Ï̂ê≈̨ Ï̂:Ó̊ ˆ¢£Ï hflÏÓ̊ Ï̂Ì Ï̂Ü˛ ê˛ƒy!Ó!Ü˛í z̨!° lyÙÜ˛
ò#â≈Ü˛yÎ̊ Ü˛ Ï̂Î̊á!ê˛ ˆÜ˛y£Ï Ü˛ Ï̂ê≈̨ Ï̂:Ó̊ à•¥̂ ÏÓ̊Ó̊ Ù Ï̂ôƒ Ü˛ Ï̂ê≈̨ : G !fiê˛!° Ï̂Ü˛ §ÇÎ%_´ Ü˛ Ï̂Ó̊ Ó̊y Ï̂á å!ã˛e ≠ 5.4.1. e aä– ~•z ˆÜ˛y£Ï=!°
°¡∫y Ï̂ê˛ ~ÓÇ Ü˛ƒy§!˛õÓ̊#Î̊ ˛õ!ê˛ Î%_´ •GÎ̊yÎ̊ ~ Ï̂òÓ̊ Ó̊*˛õyhs˝!Ó̊ï˛ ~ Ï̂u˛yí˛yÓ̊!Ù§ ˆÜ˛y£Ï !•§y Ï̂Ó àîƒ Ü˛Ó̊y •Î̊– ˆày°yÜ,̨ !ï˛Ó̊
Ü˛y Ï̂[˛Ó̊ ly!°Ü˛y Óy![˛° ˆ≤Ãy Ï̂ê˛y!fiê˛°#Î̊ •Î̊ ~ÓÇ ~Ü˛!ê˛Ùye !fiê˛!° Óï≈̨ Ùyl– !Ó£ÏÙ˛õ,¤˛ Ü˛y Ï̂[˛Ó̊ ˆ«˛ Ï̂e ò%•z (S. kraussiana)

Óy ï˛ Ï̂ï˛y!ôÜ˛ ly!°Ü˛y Óy![˛° ˆòáy ÎyÎ̊– !fiê˛!°Ó̊ çy•ẑ Ï°Ù Ó!•Ù%≈á# (Exarch), ˆÙê˛yçy•ẑ Ï° Ï̂Ù ˆ§y˛õlyÜ˛yÓ̊ x°ÇÜ˛Ó̊î
Î%_´ ê ∆̨ƒyÜ˛y•zí˛ Ìy Ï̂Ü˛ñ ~ Ï̂Ü˛ !â Ï̂Ó̊ Ìy Ï̂Ü˛ ˆ≤Ãy Ï̂ê˛yçy•ẑ Ï°Ùñ çy•ẑ Ï° Ï̂ÙÓ̊ ã˛yÓ̊!ò Ï̂Ü˛ ã˛y°%l#FSÈòy Óï≈̨ Ùyl– Selaginella

selaginelloides ~ §yÙylƒ ˆàÔî çy•ẑ Ï°Ù §,!‹T •Î̊ñ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ (S. rupestris, S. densa, S. arizonica)

•zï˛ƒy!ò Ï̂ï˛ ˆÙê˛yçy•ẑ Ï° Ï̂Ù ≤Ãyhs˝ ˛õò≈y °%Æ • Ï̂Î̊ ≤ÃÜ,̨ ï˛ ˆË˛ Ï̂§° (true vessel) ~Ó̊ §,!‹T Ü˛ Ï̂Ó̊–
2. ˛õyï˛y / ˛õyï˛yÓ˚ G˛õˆÏÓ˚ G l#ˆÏã˛ ~Ü˛hflÏÓ˚ !Ó!¢‹T Óî≈Î%_´ ÌyˆÏÜ˛ ly– !l¡¨cˆÏÜ˛ ˛õeÓ˚¶…˛ ÌyˆÏÜ˛– ÙôƒÓï≈˛# xÇˆÏ¢

ˆÜ˛y£ÏhflÏÓ˚ fliyl !Ó!¢‹T ˆÙˆÏ§y!Ê˛° ˆÜ˛y£Ï Óï≈˛Ùylñ ˆ§°!ç Ï̂l°y Ü˛l!§ly (S. concinna) ≤Ãçy!ï˛ˆÏï˛ ˛õƒy!°ˆÏ§í˛ G
flõO# ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆòáy ÎyÎ˚– ˛õyï˛yÓ˚ ~Ü˛!ê˛Ùye ~Ü˛ˆÏÜ˛!wÜ˛ §ÇÓ•l ly!°Ü˛y ÌyˆÏÜ˛–

!°!àí˛zˆÏ°Ó˚ ˆàyí˛¸yÎ˚ Ü˛ï˛Ü˛=!° Ü˛ƒy§!˛õ!Ó˚Î˚ ˛õ!ê˛Î%_´ xyÓÓ˚Ü˛ ˆÜ˛£Ï ~Ü˛=FSÈ Óí˛¸ñ Ë˛ƒyÜ˛G° Î%_´ ˆÜ˛y£ÏˆÏÜ˛ xyÓ,ï˛
Ü˛ˆÏÓ˚ Ó˚yˆÏá– ~ˆÏòÓ˚ @’ˆÏ§yˆÏ˛õy!í˛Î˚yÙ (Glossopodium) Ó°y •Î˚– xyÓÓ˚Ü˛ ˆÜ˛y£Ï=!° ~ˆÏu˛yí˛yÓ˚!ÙˆÏ§Ó˚ lƒyÎ˚ Ü˛yç Ü˛ˆÏÓ˚
~ÓÇ ç°G oÓ#Ë)˛ï˛ ˛õòyˆÏÌ≈Ó˚ §MÈ˛y°ˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚–

3. Ù)° / Ù)ˆÏ°Ó˚ Ó!•Ó˚yÓÓ˚î ~Ü˛hflÏÓ˚ ˆÜ˛y£Ï !Ó!¢‹T cÜ˛ ˆÌˆÏÜ˛ Ù)°ˆÏÓ˚yÙ !là≈ï˛ •Î˚– ˛õÓ˚Óï≈˛# xÇ¢ Ü˛ˆÏê≈˛: ÎyÓ˚
Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛ hflÏˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° xˆÏ˛õ«˛yÜ,˛ï˛ fli(° ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ !Ó!¢‹T •ˆÏÎ˚ xôgflÏÜ˛ àë˛l Ü˛ˆÏÓ˚– Ü˛ˆÏê≈˛ˆÏ:Ó˚
§ÓˆÏ¢£Ï ˆÜ˛y£Ï hflÏÓ˚!ê˛ ~ˆÏu˛yí˛yÓ˚!Ù§ ~ÓÇ ~Ó˚ !Ë˛ï˛ˆÏÓ˚ 1-3 ˆÜ˛y£ÏhflÏÓ˚ ˛Î%_´ ˛õ!Ó˚ã˛e´ !fiê˛!°ˆÏÜ˛ !âˆÏÓ˚ ÌyˆÏÜ˛– !fiê˛!°
ˆ≤ÃyˆÏê˛y!fiê˛!° çyï˛#Î˚ñ ~Ü˛§yÜ≈˛ çy•zˆÏ°Ù myÓ˚y à!ë˛ï˛–

Ó˚y•zˆÏçyˆÏÊ˛yÓ˚ÈüüüÈÙ)ˆÏ°Ó˚ lƒyÎ˚ xhs˝à≈ë˛l Î%_´ ï˛ˆÏÓ cÜ˛ xˆÏ˛õ«˛yÜ,˛ï˛ ¢_´ ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛–

!ã˛e lÇ 5.4.2a /     ˆ§°y!çˆÏl°y Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

!Ü˛í˛z!ê˛Ü˛°

cÜ˛

˛õ!Ó˚ã˛e´
ÓyÎ˚%à•¥Ó˚

ˆÊœ˛yˆÏÎ˚Ù

ˆÙê˛yçy•zˆÏ°Ù
ˆ≤ÃyˆÏê˛yçy•zˆÏçÙ

ê˛∆ƒy!Ó!Ü˛í˛z!°

Ü˛ˆÏê≈˛:
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5.4.2b

5.4.2c
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!ã˛e lÇ 5.4.2d / Ó˚y•zˆÏçyˆÏÊ˛yÓ˚ÈüÈ~Ó˚ ≤ÃfliˆÏFSÈò–

5.4.4  çll
ˆ§°y!çˆÏl°yÓ˚ çll ≤Ãôylï˛ xDç G ˆÓ˚î%Ó˚ myÓ˚y §¡õß¨ •Î˚–

xDç çll !l¡¨!°!áï˛ Ë˛yˆÏÓ •Î˚–
åÜ˛ä ˆÓ!¢Ó˚Ë˛yà ≤Ãçy!ï˛ˆÏï˛ á[˛Ë˛Ól myÓ˚y âˆÏê˛–
åáä Ü˛® Óy Ù%Ü%˛° myÓ˚y xDç çll §¡õß¨ •Î˚ ˆÎÙlÈüüüÈSelaginella chrysocaulos G S. chrysorrhizos

≤Ãçy!ï˛ˆÏï˛–
åàä !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ Ó%°!ÓˆÏ°Ó˚ (Bulbil) §y•yˆÏÎƒ xDç çll §¡õß¨ •Î˚–

l ˆÓ˚î%Ó˚ §y•y Ï̂Îƒ çll / ˛ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xˆÏÎÔl çll ˆÓ˚î%myÓ˚y §¡õß¨ •Î˚– §ÙhflÏ ≤Ãçy!ï˛ˆÏï˛•z ˆÓ˚î%ÙOÓ˚#
Óy ˆÜ˛yî (Cone) §,!‹T •Î˚– ˛õyŸª≈ ¢yáyÓ˚ x@˝ÃË˛yˆÏà ˆÜ˛yî ˜ï˛!Ó˚ •Î˚– ï˛ˆÏÓ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ ˆÜ˛yˆÏîÓ˚ x@˝Ãfli Ë˛yçÜ˛
Ü˛°y ˛õ%lÓ˚yÎ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ˛õyï˛y í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– §ÙhflÏ ˆÓ˚î%ÙOÓ˚# ˛õe ~Ü˛•z ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ ~ÓÇ ã˛yÓ˚!ê˛ §y!Ó˚ˆÏï˛ âl
§!l!Ó!‹T •ˆÏÎ˚ !ÓlƒhflÏ ÌyˆÏÜ˛– Selaginella ò%•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ï˛y•z ~!ê˛ x§ÙˆÏÓ˚î%≤Ã§)ñ ˛õ%ÇˆÏÓ˚î%fli°# G
flf#ˆÏÓ˚î%fli°# ÎÌye´ˆÏÙ ˛õ%ÇˆÏÓ˚î% ˛õe G flf#ˆÏÓ˚î% ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ §,!‹T •Î˚– §yôyÓ˚îï˛ ˆÓ˚î%ÙOÓ˚#Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ flf#ˆÏÓ˚î%fli°#
~ÓÇ x@˝ÃË˛yˆÏà ˛õ%ÇˆÏÓ˚î%fli°# í˛zÍ˛õß¨ •Î˚– S. kraussiana ˆï˛ ~Ü˛!ê˛Ùye flf#ˆÏÓ˚î%fli°# ~ˆÏÜ˛ÓyˆÏÓ˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ÌyˆÏÜ˛
å!ã˛e ≠ 5.4.3ä– !ï˛l ôÓ˚ˆÏlÓ˚ ˆÓ˚î%fli°#Ó˚ §Iy ˆòáy ÎyÎ˚–

cÜ˛

 ˆflœÒˆÏÓ˚lÜ˛y•zÙy

Ü˛ˆÏê≈˛:

~ˆÏu˛yí˛yÓ˚!Ù§
 ˆÊœ˛yˆÏÎ˚Ù
≤ÃˆÏê˛yçy•zˆÏ°Ù

 ˆÙê˛yçy•zˆÏ°Ù
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åÜ˛ä !l¡¨fli flf#ˆÏÓ˚î%fli°# xMÈ˛° G |ôÁ≈yÇˆÏ¢ ˛õ%ÇˆÏÓ˚î%fli°# xMÈ˛° Î%_´ ˆÓ˚î%ÙOÓ˚#–
åáä ò%•z §y!Ó˚ flf#ˆÏÓ˚î%fli°# G ò%•z§y!Ó˚ ˛õ%ÇˆÏÓ˚î%fli°# Î%_´ ˆÓ˚î%ÙOÓ˚#–
åàä §¡õ)î≈ ˆÓ˚î%ÙOÓ˚# ˛õe!ê˛ flf# xÌÓy ˛õ%ÇˆÏÓ˚î%fli°# Î%_´–
˛õ!Ó˚îï˛ ˆÓ˚î%fli°# ˆày°yÜ˛yÓ˚ xÌÓy Ó,E˛yÜ˛yÓ˚ñ °y°ˆÏã˛ÈüÈÜ˛Ù°y Ó˚ÇˆÏÎ˚Ó˚– flf#ˆÏÓ˚î%fli°# ˛õ%ÇˆÏÓ˚î%fli°#Ó˚ ˆã˛ˆÏÎ˚ Óí˛¸ ~ÓÇ

áÑyç Î%_´ñ xˆÏ˛õ«˛yÜ,˛ï˛Ë˛yˆÏÓ •y°Ü˛y •°%ò Ó˚ÇˆÏÎ˚Ó˚–
ˆÓ˚î%ÙOÓ˚# ˛õˆÏeÓ˚ xˆÏ«˛Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚ ˆÜ˛y£Ï ˆÌˆÏÜ˛ flf# G ˛õ%Ç ˆÓ˚î%fli°# ˜ï˛!Ó˚ •Î˚ñ ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ ï˛°

§Ùyhs˝Ó˚yˆÏ° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ~Ü˛§y!Ó˚ ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ ≤Ãyã˛#Ó˚ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ~ÓÇ !Ë˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛Ó˚
ˆÜ˛y£Ï=FSÈ ≤ÃyÌ!ÙÜ˛ ˆÓ˚î%í˛zÍ˛õyòÜ˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ ≤Ãyã˛#Ó˚ ˆÜ˛yˆÏ£ÏÓ˚ e´Ùyàï˛ xƒy!rê˛!Üœ˛ly° G ˆ˛õ!Ó˚!Üœ˛ly°
!ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° !mhflÏÓ˚ !Ó!¢‹T ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ ≤ÃyÌ!ÙÜ˛ ˆÓ˚î%í˛zÍ˛õyòÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ ˆ˛õ!Ó˚!Üœ˛ly° !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°
Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ê˛ƒyˆÏ˛õê˛yÙ hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ !Ë˛ï˛ˆÏÓ˚ ˆÜ˛y£Ï !ÓË˛yçˆÏlÓ˚ ÙyôƒˆÏÙ ˆÓ˚î%í˛zÍ˛õyòÜ˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚–
!ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ !ë˛Ü˛ xyˆÏà•z ~Ü˛ ~Ü˛!ê˛ ˆÓ˚î%Ùyï,˛ ˆÜ˛y£Ï ê˛ƒyˆÏ˛õê˛yÙ hflÏÓ˚ Î%_´ ˆày°yÜ,˛!ï˛ ôyÓ˚î Ü˛ˆÏÓ˚– ˛õ%Ç
ˆÓ˚î%fli°#Ó˚ ˆÓ!¢Ó˚Ë˛yà ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï !ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ˆÓ˚î%ã˛ï%˛‹TÎ˚ àë˛l Ü˛ˆÏÓ˚ñ xlƒ!òˆÏÜ˛ flf#ˆÏÓ˚î%fli°#Ó˚
~Ü˛!ê˛ Ùye ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï !ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚– Ü˛ƒyˆÏ°y§ (Callose) hflÏÓ˚ !Ó!¢‹T Ü˛yÎ≈Ü˛Ó˚# flf#ˆÏÓ˚î%Ùyï,˛
ˆÜ˛yˆÏ£ÏÓ˚ !ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ã˛yÓ˚!ê˛ flf#ˆÏÓ˚î% à!ë˛ï˛ •Î˚– xÜ˛yÎ≈Ü˛Ó˚# ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï=!° !Ó°%Æ •ˆÏÎ˚ ÎyÎ˚–
÷!Ü˛ˆÏÎ˚ ˆàˆÏ° ˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#ˆÏÓ˚Ó˚ ã˛yˆÏ˛õ ˆÓ˚î%fli°# ˆÊ˛ˆÏê˛ !àˆÏÎ˚ ˆÓ˚î% Óy•zˆÏÓ˚ ˆÓÓ˚ •ˆÏÎ˚ xyˆÏ§–

ˆÓ˚î% §,!‹TÓ˚ §ˆÏD §ˆÏD ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õ!Ó˚§Ùy!ÆâˆÏê˛ G !°DôÓ˚ çl%Ó˚ ÷Ó˚& •Î˚–

!ã˛e lÇ 5.4.3 (a - c)     /      a. ˆ§°y!çˆÏl°yÓ˚ ˆÓ˚î%ÙOÓ˚#Ó˚ °¡∫ˆÏFSÈòó
b. ˛õ!Ó˚îï˛ ˛õ%ÇˆÏÓ˚î%fli°#ó c. õ!Ó˚îï˛ flf#ˆÏÓ˚î%§fli°#–

˛õ%ÇˆÏÓ˚î%fli°#

˛õ%ÇˆÏÓ˚î%

flf#ˆÏÓ˚î%

 ˆÓ˚î%˛õe
!°!à!í˛°

!°!àí˛z°
xD

˛õ%ÇˆÏÓ˚î%
!°!àí˛z°

 ˆÓ˚î%fli°#Ó˚ xyÓÓ˚î

˛õ%ÇˆÏÓ˚î%
fli°#

flf# Ï̂Ó˚î%fli°#

flf#ˆÏÓ˚î%

a.

b. c.

flf# Ï̂Ó˚î%fli°#
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x§ÙˆÏÓ˚î%≤Ã§)ï˛yˆÏÜ˛ Ó#çÓy!•ï˛y Óy !§í‰˛ •ƒy!˛õê˛ (Seed habit) ~Ó˚ ≤ÃyÌ!ÙÜ˛ ôy˛õ !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛Ó˚y •Î˚–
ˆ§°y!çˆÏl°y Ó#çÓy!• •GÎ˚yÓ˚ °ˆÏ«˛ƒ !Ü˛S%Èê˛y ~!àˆÏÎ˚ˆÏSÈ ÙˆÏl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~Ó˚ (i) x§ÙˆÏÓ˚î≤Ã§)ï˛yñ (ii) flf#
ˆÓ˚î%fli°#Ó˚ ÙˆÏôƒ flf#ˆÏÓ˚î%Ó˚ ò#â≈Ü˛y° xÓfliylñ (iii) flf#ˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ ~Ü˛!ê˛Ùye flf#ˆÏÓ˚î%Ó˚ ˛õ!Ó˚fl≥%˛Ó˚î •zï˛ƒy!ò ã˛!Ó˚e=!°
~ !Ó£ÏˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ–

5.4.5  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
˛x§ÙˆÏÓ˚î%≤Ã§) •GÎ˚yÎ˚ ˆ§°y!çˆÏl°yˆÏï˛ ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ •Î˚– õ%ÇˆÏÓ˚î%fli°#Ó˚ xÓ˚#Î˚ G

ˆÜ˛Ô!îÜ˛ Ó!•≤Ãyã˛#ˆÏÓ˚Ó˚ fli(°#Ë˛Ól âˆÏê˛ ~ÓÇ xhs˝/≤Ãyã˛#Ó˚ ≤Ã§y!Ó˚ï˛ G ôÁÇ§ ≤ÃyÆ •Î˚– ˛õ%ÇˆÏÓ˚î% ˛õ%Ç!°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ
ˆÜ˛y£Ï– ˛õ%ÇˆÏÓ˚î%=!° xyÜ,˛!ï˛ˆÏï˛ «%˛oñ ã˛ï%˛fli°Ü˛ !Ó!¢‹T ~ÓÇ !ï˛l!ê˛ ˜¢°!¢Ó˚y !ÓòƒÙyl– ˛õ%ÇˆÏÓ˚î% ò%•z!ê˛ hflÏˆÏÓ˚ xyÓ,ï˛–
Óy•zˆÏÓ˚ ~:y•zlñ !Ë˛ï˛ˆÏÓ˚ •zlê˛y•zl– ˛õ%ÇˆÏÓ˚î%Ó˚ !ÓË˛yçˆÏlÓ˚ ~Ü˛!ê˛ ˆSÈyê˛ ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï ~ÓÇ Óí ¸̨ ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl#
ˆÜ˛yˆÏ£ÏÓ˚ §,!‹T •Î˚– ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï!ê˛ ˛õÓ˚Óï˛#≈ ˛õÎ≈yˆÏÎ˚ ˆÜ˛y£Ï !ÓË˛yçˆÏl xÇ¢ @˝Ã•î Ü˛ˆÏÓ˚ ly– ≤ÃyÓ˚!Ω˛Ü˛ ˛õ%Çôyl# ˆÜ˛y£Ï!ê˛
!ÓË˛y!çï˛ •ˆÏÎ˚ 12!ê˛ ˆÜ˛y£ àë˛l Ü˛ˆÏÓ˚– ÙôƒÓï˛#≈ 4!ê˛ ˆÜ˛y£ÏˆÏÜ˛ flõyÓ˚ÙyˆÏê˛yˆÏçly§ ˆÜ˛y£Ï ~ÓÇ Óy•zˆÏÓ˚Ó˚ 8!ê˛ ˆÜ˛y£ÏˆÏÜ˛
xyÓÓ˚î# ˆÜ˛y£Ï Ó°y •Î˚– flõyÓ˚ÙyˆÏê˛yˆÏçly§ ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ 128 - 256!ê˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ˛≤Ã!ï˛!ê˛
÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï ~Ü˛!ê˛ Ü˛ˆÏÓ˚ !mÊœ˛ƒyˆÏç°y !Ó!¢‹T ÷e´yî% §,!‹T Ü˛ˆÏÓ˚ ~ÓÇ ≤Ãyã˛#Ó˚ !Ól‹T •ˆÏÎ˚ Óy•zˆÏÓ˚ ˆÓ!Ó˚ˆÏÎ˚ xyˆÏ§–
!ï˛l ôÓ˚ˆÏlÓ˚ ˆÓ˚î% !ÓòyÓ˚î •Î˚– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ !l!‹;˛Î˚ ˆÓ˚î%!ÓòyÓ˚î •Î˚ñ !mï˛#Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ åˆÓ˚î% ≤ÃˆÏ«˛˛õîä Ó°
≤ÃˆÏÎ˚yˆÏàÓ˚ ÙyôƒˆÏÙ •Î˚– !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ ˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#Ó˚ !Óòy!Ó˚ï˛ •ˆÏÎ˚ ˛õŸã˛yÍÙ%á# •Î˚ ~ÓÇ §Ù@˝Ã ˆÓ˚î%fli°# ˆÓ˚î%§•
≤Ã!«˛Æ •Î˚ å!ã˛e ≠ 5.4.4ä–

!ã˛e lÇ 5.4.4     /     ˆ§°y!çˆÏl°yÈüÈÓ˚ ˛õ%Ç!°DôÓ˚ í˛z!qò– a. ˛õ%ÇˆÏÓ˚î%ó b - h ˛õ%Ç!°DôÓ˚
í˛z!qˆÏòÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ˛õÎ≈yÎ˚ó i. ÷e´yî%–

a
b c

d
e f

g
h

i
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flf#ˆÏÓ˚î%fli°#ˆÏï˛ ÌyÜ˛yÜ˛y°!l flf#ˆÏÓ˚î%Ó˚ ˛õ!Ó˚fl≥%˛Ó˚î ÷Ó˚& •Î˚ ~ÓÇ !ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ ˛õˆÏÓ˚•z flf#ˆÏÓ˚î% ã˛yÓ˚!òˆÏÜ˛
Ó!•gflÏÜ˛ ¢_´ fli(° Ü˛^˝ê˛Ü˛Î%_´ G !¢Ó˚y Î%_´ xhs˝gflÏÜ˛ ˛õyï˛°y ≤Ãyã˛#Ó˚ !Ó!¢‹T– ≤ÃÌÙyÓfliyˆÏï˛•z ≤Ã!ï˛!ê˛ flf#ˆÏÓ˚î%ˆÏï˛ Óí˛¸ à•¥Ó˚
˜ï˛!Ó˚ ~ÓÇ ¢#â •z !lí˛z!Üœ˛Î˚yˆÏ§ xÓyô !ÓË˛yçl ÷Ó˚& •Î˚ñ Ê˛ˆÏ° à•¥Ó˚ !âˆÏÓ˚ ~Ü˛!ê˛ ˛õyï˛°y !lí˛z!Üœ˛Î˚y§ !Ó!¢‹T
§y•zˆÏê˛y≤’yçÙ#Î˚ hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚– e´ˆÏÙ !lí˛z!Üœ˛Î˚y§ =!° ≤Ãyã˛#Ó˚ !Ó!¢‹T •Î˚– flf#ˆÏÓ˚î%Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ !e˜Ï¢°#!¢Ó˚y !Ó!¢‹T
(Triradiate ridges) xMÈ˛ˆÏ° ~Ó˚ §,!‹T •Î˚ ÎyÓ˚ x@˝Ãfli xMÈ˛° ˆÌˆÏÜ˛ !lí˛z!Üœ˛Î˚yˆÏ§Ó˚ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •ˆÏÎ˚ ˆÜ˛y£Ï àë˛l
÷Ó˚& Ü˛ˆÏÓ˚ e´Ù¢/ l#ˆÏã˛Ó˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •Î˚– l#ˆÏã˛Ó˚ ˆÜ˛y£Ï=!° G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï xˆÏ˛õ«˛y Óí˛¸ •Î˚ G áyòƒÓ› §!MÈ˛ï˛
Ó˚yˆÏá– ~•zË˛yˆÏÓ í˛z˛õÎ%≈˛õ!Ó˚ ˆÜ˛y£Ï≤Ãyã˛#Ó˚ §,!‹T •GÎ˚yÎ˚ flf#ˆÏÓ˚î% ≤Ãyã˛#ˆÏÓ˚ ã˛y˛õ §,!‹T •Î˚ ~ÓÇ !Óò#î≈ •ˆÏÎ˚ ˆÜ˛y£Ï#Î˚ xÇ¢
xlyÓ,ï˛ •ˆÏÎ˚ §)Î≈yˆÏ°yˆÏÜ˛Ó˚ §ÇflõˆÏ¢≈ §Ó%ç Ó˚Ç ôyÓ˚î Ü˛ˆÏÓ˚– ~•z ˆ≤ÃyÌƒy°y§!ê˛ Ùy!ê˛ˆÏï˛ !l!«˛Æ •GÎ˚yÓ˚ §ˆÏD §ˆÏD
x§Çáƒ Ó˚y•zçˆÏÎ˚í˛ §,!‹T •Î˚– ˆ≤ÃyÌƒy°yˆÏ§Ó˚ x@˝ÃË˛yˆÏà flf#ôyl# ˜ï˛!Ó˚ •Î˚ å!ã˛e ≠ 5.4.5 ~ÓÇ 5.4.6ä – í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚
~Ü˛!ê˛ Ùye ˆÜ˛y£Ï ˆÌˆÏÜ˛ ÷Ó˚& Ü˛ˆÏÓ˚ ˛õ)î≈yD xÓfliyÎ˚ xyê˛!ê˛ ˆÜ˛y£Ï !Ó!¢‹T @˝Ã#Óy §,!‹T Ü˛ˆÏÓ˚– @˝Ã#ÓyÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ Ùye @˝Ã#Óy
ly°# ˆÜ˛y£Ï ÌyˆÏÜ˛ñ xˆÏB˛ ÌyˆÏÜ˛ ~Ü˛!ê˛ xB˛#Î˚ ly°# ˆÜ˛y£Ï ~ÓÇ ~Ü˛!ê˛ !í˛¡∫ˆÏÜ˛y£Ï–

!ã˛e lÇ 5.4.5 /     ˆ§°y!çˆÏl°yÈüÈÓ˚ flf#!°DôÓ˚ í˛z!qò– a. flf#ˆÏÓ˚î%ó
b-d. flf#!°DôÓ˚ í˛z!qò ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ˛õÎ≈yÎ˚–

a

b

c

d
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!ã˛e lÇ 5.4.6     /     ˆ§°y!çˆÏl°yÈüÈÓ˚ flf#!°DôÓ˚ í˛z!qˆÏò flf#ôyl#Ó˚ xÓfliyl–

5.4.6  !lˆÏ£ÏÜ˛
flf#ôyl# ˛õ!Ó˚îï˛ •ˆÏ° @˝Ã#Óy ly°# ˆÜ˛y£Ï G xB˛#Î˚ ly°# ˆÜ˛y£Ï !Ól‹T •ˆÏÎ˚ §Ó˚& ly°#Ó˚ §,!‹T Ü˛ˆÏÓ˚– flf#ôyl#Ó˚ !í˛¡∫yî%

§,!‹T •Î˚ !í˛¡∫ˆÏÜ˛yˆÏ£ÏÓ˚ ≤Ãyã˛#Ó˚ !Ó°%Æ •ˆÏÎ˚ñ flf#!°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ xÌÓy Ü˛ySÈyÜ˛y!SÈ xMÈ˛ˆÏ° ÌyÜ˛yÜ˛y°#l ˛õ%Ç!°DôÓ˚
í˛z!qˆÏòÓ˚ ˛õ!Ó˚î!ï˛ °yË˛ •Î˚ ~ÓÇ ≤Ãyã˛#Ó˚ !Óò#î≈ •ˆÏÎ˚ ÷e´yî% ˆÓÓ˚ •ˆÏÎ˚ xyˆÏ§ ~ÓÇ çˆÏ°Ó˚ §y•yˆÏÎƒ flf#ôyl#Ó˚ Ü˛yˆÏSÈ
ˆ˛õÑÔSÈyÎ˚ ~ÓÇ ~Ü˛!ê˛Ùye ÷e´yî% !í˛¡∫yî%Ó˚ §ˆÏD !Ù!°ï˛ •ˆÏÎ˚ !lˆÏ£ÏÜ˛ §¡õß¨ Ü˛ˆÏÓ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ !í˛¡∫yî%!ê˛ ≤Ãyã˛#Ó˚
ˆÓ!‹Tï˛ •ˆÏÎ˚ º*îyî% àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ÷Ó˚& •Î˚ !í˛≤’ˆÏÎ˚í˛ Óy ˆÓ˚î%ôÓ˚ çl%–

5.4.7 lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T
º*îyî%Ó˚ ≤ÃÌˆÏÙ xyl%Ë)˛!ÙÜ˛ !ÓË˛yçl âˆÏê˛– G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï ôyÓ˚Ü˛ ~ÓÇ l#ˆÏã˛Ó˚ ˆÜ˛y£Ï!ê˛ º*î ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï °¡∫y°!¡∫

Ë˛yˆÏÓ !ÓË˛_´ •ˆÏÎ˚ ˛õ%lÓ˚yÎ˚ !ÓË˛_´ •ˆÏÎ˚ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ~•zË˛yˆÏÓ ˛õ%l/˛õ%l/ xyl%Ë)˛!ÙÜ˛ !ÓË˛yçˆÏl º*î!ê˛
§ÙˆÏÜ˛yˆÏî Ó,!k˛ ˛õyÎ˚ ~ÓÇ ~Ü˛ ˆçyí˛¸y ˛õyï˛y ˛õy¢ ˆÌˆÏÜ˛ §,!‹T •Î˚ ~ÓÇ l#ã˛ ˆÌˆÏÜ˛ Ù)° §,!‹T •Î˚– ~•zË˛yˆÏÓ lï%˛l
ˆÓ˚î%ôÓ˚ í˛z!qò !°DôÓ˚ í˛z!qòˆÏÜ˛ !âˆÏÓ˚ fl∫yô#lË˛yˆÏÓ Óyí˛¸ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚ñ Ó˚y•zˆÏçyˆÏÊ˛yˆÏÓ˚Ó˚ ˆÌˆÏÜ˛ xfliy!lÜ˛ Ù)° §,!‹T •Î˚–
°«˛î#Î˚ !Ó£ÏÎ˚ •°ñ ˆ§°y!çˆÏl°yÎ˚ ò%!ê˛ Ó#ç˛õe ~Ùl!Ü˛ ~Ü˛!ê˛ Ó#ç˛õeyÓ Ü˛y[˛ (Hypocotyl) ˆòáy ÎyÎ˚ Îy ˆÜ˛ylG
Ê˛yî≈ çyï˛#Î˚ í˛z!qˆÏò ˆòáy ÎyÎ˚ ly–

5.4.8  çl%/e´Ù
!lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ° º*îyî% àë˛ˆÏlÓ˚ §ˆÏD §ˆÏD ÷Ó˚& •Î˚ ˆÓ˚î%ôÓ˚ çl%Ó˚ §)ã˛lyñ º*îyî% ˛õ!Ó˚fl≥%˛Ó˚ˆÏîÓ˚ Ùôƒ !òˆÏÎ˚ ˛õ!Ó˚î!ï˛

°yË˛ Ü˛ˆÏÓ˚ G Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà ˆÓ˚î%ÙOÓ˚#˛õe §,!‹T Ü˛ˆÏÓ˚– ˆÓ˚î%ÙOÓ˚#ˆÏï˛ ò%•z ôÓ˚ˆÏîÓ˚ ˆÓ˚î%fli°# à!ë˛ï˛ •Î˚–
˛õ%ÇˆÏÓ˚î%fli°#ˆÏï˛ x§Çáƒ ˛õ%ÇˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï (2n) ~ÓÇ flf#ˆÏÓ˚î%fli°#ˆÏï˛ Ü˛ˆÏÎ˚Ü˛!ê˛ Ùye flf#ˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï (2n) àë˛l Ü˛ˆÏÓ˚–
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!ÙˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ˛õ%Ç G flf# ˆÓ˚î%Ùyï,˛ˆÏÜ˛yˆÏ£ÏÓ˚ ˆÌˆÏÜ˛ ÎÌye´ˆÏÙ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚ ˛õ%ÇˆÏÓ˚î% G flf#ˆÏÓ˚î% à!ë˛ï˛ •Î˚ ~ÓÇ
!°DôÓ˚ çl%Ó˚ §)ã˛ly Ü˛ˆÏÓ˚– í˛z˛õÎ%_´ ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ%ÇˆÏÓ˚î% G flf#ˆÏÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ !°DôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚–
˛õ%Ç!°DôÓ˚ í˛z!qˆÏòÓ˚ ÙˆÏôƒ ˜ï˛!Ó˚ •Î˚ !mÊœ˛ƒyˆÏç°y !Ó!¢‹T ÷e´yî% (n)ñ flf#!°DôÓ˚ í˛z!qˆÏòÓ˚ í˛z˛õ!Ó˚Ë˛yˆÏà xÓ!fliï˛ flf#ôyl#Ó˚
Ùôƒ!fliï˛ !í˛¡∫yî%Ó˚ (n) §ˆÏD !Ù!°ï˛ •GÎ˚yÓ˚ §ˆÏD §ˆÏD !°DôÓ˚ çl%Ó˚ xÓ§yl âˆÏê˛ñ §,!‹T •Î˚ º*îyî% (2n)–

5.4.9  §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ
åÜ˛ä ˆ§°y!çˆÏlÏ°yÓ˚ í˛z!qòˆÏò• Ü˛y[˛ñ Ù)° G ˛õˆÏe !ÓË˛_´ñ Ü˛y[˛ ˆÌˆÏÜ˛ ˛õe•#l Óî≈•#l Ó˚y•zˆÏçyˆÏÊ˛yÓ˚ lyÙÜ˛

!ÓˆÏ¢£Ï í˛z˛õyD §,!‹T •Î˚–
åáä ˛õyï˛yÓ˚ ˛õ,¤˛ˆÏòˆÏ¢ !°!àí˛z° lyˆÏÙ !V˛!Õ‘§ò,¢ñ !ç•¥yÓ˚ lƒyÎ˚ xD ÌyˆÏÜ˛–
åàä Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈˆÏò ê˛∆ƒyÓy!Ü˛í˛z!° lyˆÏÙ Ü˛ƒy§ˆÏ˛õ!Ó˚Î˚yl ˛õ!ê˛Î%_´ ~Ü˛ ≤ÃÜ˛yÓ˚ ò#â≈yÜ˛yÓ˚ ˆÜ˛y£Ï Ü˛ˆÏê≈˛ˆÏ:Ó˚ Ùôƒfli

à•¥Ó˚ G !fiê˛!°ˆÏÜ˛ §ÇÎ%_´ Ü˛ˆÏÓ˚ñ Îy ~ˆÏu˛yí˛yÓ˚!Ù§ ÓˆÏ° !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚–
åâä §%flõ‹Tñ âl§!ß¨!Ó‹T ˆÓ˚î%ÙOÓ˚# Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà ÌyˆÏÜ˛–
å.ä ˆÓ˚î%ÙOÓ˚#ˆÏï˛ flf#G ˛õ%Ç ˆÓ˚î%fli°# ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ˆÓ˚î%ÙOÓ˚#˛õˆÏe xÓfliyl Ü˛ˆÏÓ˚ ~ÓÇ ÎÌye´ˆÏÙ flf#ˆÏÓ˚î% G ˛õ%ÇˆÏÓ˚î%

àë˛l Ü˛ˆÏÓ˚– §%ï˛Ó˚yÇ ~!ê˛ ~Ü˛!ê˛ x§ÙˆÏÓ˚î%≤Ã§) Ê˛yî≈ çyï˛#Î˚ í˛z!qò–
åã˛ä !°DôÓ˚ í˛z!qò !Ë˛ß¨Óy§#ñ ò%•z≤ÃÜ˛yÓ˚ !°DôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚–

xl%¢#°l#-3

åÜ˛ä ˆ§°y!ç Ï̂l°y Ï̂ï˛ ˛õyï˛yÓ˚ ˛õ,¤˛ Ï̂ò Ï̂¢ !ç•¥yÓ˚ xyÜ˛y Ï̂Ó˚Ó˚ ˆÎ xD Ìy Ï̂Ü˛ ï˛y Ï̂Ü˛ Ó°y •Î˚–
åáä ˆ§°y!ç Ï̂l°yÓ˚ Ü˛y Ï̂[˛Ó˚ ˆÎ ˛õe•#lñ ò#â≈ í z̨̨ õyD Ìy Ï̂Ü˛ ï˛y Ï̂Ü˛ÈüüüÈÓ Ï̂°–
åàä !°!àí z̨° Ü˛y Ï̂Ü˛ Ó Ï̂°⁄
åâä Ó˚y•ẑ Ïçy Ï̂Ê˛y Ï̂Ó˚Ó˚ xD§Çfliy!lÜ˛ àë˛l §¡õ Ï̂Ü≈̨  !Ü˛ !Ü˛ Ùï˛ xy Ï̂SÈ ï˛y Óƒyáƒy Ü˛Ó˚&l–
å.ä ˆ§°y!ç Ï̂l°y §Ù Ï̂Ó˚î% ly x§Ù Ï̂Ó˚î%≤Ã§)⁄
åã˛ä ˆ§°y!ç Ï̂l°yÓ˚ çyD° ≤Ãçy!ï˛Ó˚ lyÙ !°á%l–

5.5 •zÜ%˛•z!§ê˛yÙ (Equisetum)ÈüÈ~Ó˚ ç#Ólã˛e´

Equisetum ˆfl≥˛ Ï̂ly˛õ!§í˛y (Sphenopsida) ˆ◊!îË%̨ _´ñ •zÜ%̨ •z!ç Ï̂ê˛!°§ (Equisetales) Óà≈Ë%̨ _´ ~ÓÇ •zÜ%̨ •z!ç Ï̂ê˛!§
(Equisetaceae) ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ xhs˝à≈ï˛ ~Ü˛Ùye ç#!Óï˛ àî– x˛õÓ˚ àî!ê˛ xÌ≈yÍ •zÜ%˛•z!çê˛y!ê˛§ (Equisetites) ~Ü˛!ê˛
ç#ÓyŸ¬– •zÜ%˛•z!çê˛yˆÏÙÓ˚ ˆÙyê˛ 32 !ê˛ ≤Ãçy!ï˛Ó˚ Ü˛Ì çyly ˆàˆÏSÈ ÎyˆÏòÓ˚ ÙˆÏôƒ 9!ê˛ !Ó !ê˛¢ m#˛õ xMÈ˛ˆÏ° !ÓhflÏyÓ˚ °yË˛
Ü˛ˆÏÓ˚ˆÏSÈ ~ÓÇ Ú•§≈ˆÏê˛°Û lyˆÏÙ (Horse tails) §Ù!ôÜ˛ ≤Ãã˛y!Ó˚ï˛– ≤ÃyÎ˚ §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ Equisetum ~Ó˚ !Óhfl,Ï!ï˛–
ˆÜ˛Ó°Ùye xˆÏfiê˛∆!°Î˚y G !lí˛z!ç°ƒyu˛ SÈyí˛¸y–

5.5.1  Ó§!ï˛
§yôyÓ˚îï˛ !Ë˛ˆÏçñ §Ñƒyï˛§ÑƒyˆÏï˛ ç°yË)˛!ÙÓ˚ ôyˆÏÓ˚ñ ˆ«˛ˆÏï˛Ó˚ ôyˆÏÓ˚ñ ˆ§ã˛Ë)˛!ÙÓ˚ Ü˛yˆÏSÈ çß√yÎ˚ñ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ ÷‹Òñ

§yôyÓ˚î Ùy!ê˛ˆÏï˛ çß√yˆÏï˛ ˆòáy ÎyÎ˚– ˆÜ˛yl ˆÜ˛yl ˆ«˛ˆÏe ã˛y£Ï#ˆÏòÓ˚ í˛zˆÏmˆÏàÓ˚ Ü˛yÓ˚î •ˆÏÎ˚ GˆÏë˛ Ü˛yÓ˚î !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛Ó˚
Ü˛y[˛ !l/§,ï˛ !Ó£Ïy_´ ˛õòyÌ≈ ã˛yˆÏ£ÏÓ˚ ≤ÃË)˛ï˛ «˛!ï˛ Ü˛ˆÏÓ˚– ˆÜ˛yfiê˛y!Ó˚Ü˛yÓ˚ (Costa Rica) !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ ÙylÓ ˆòˆÏ•
Ó,ˆÏE˛Ó˚ x§%ˆÏá Å£Ï%ô !•§yˆÏÓ ÓƒÓ•*ï˛ •Î˚– xyˆÏÙ!Ó˚Ü˛yÓ˚ •z!u˛Î˚ylÓ˚y •zÜ%˛•z!çê˛yÙ ~Ó˚ !lÎ≈y§ ˆ˛õˆÏê˛Ó˚ x§%ˆÏá ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚
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~ÓÇ Ü,˛!Ùly¢Ü˛ G ˆã˛yá ˛õ!Ó˚‹ÒyÓ˚ Ü˛Ó˚yÓ˚ çlƒG ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ÌyˆÏÜ˛– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ Ùy!ê˛ˆÏï˛ á!lç xl%§¶˛yˆÏl
§y•yÎƒ Ü˛ˆÏÓ˚ñ ~•z ôÓ˚ˆÏlÓ˚ í˛z!qˆÏòÓ˚y á!lç ˛õòyÌ≈ñ ~Ùl!Ü˛ ˆ§ylyG å4½ xyí˛z™˘ê˛l í˛z!qòä §MÈ˛Î˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

!Ü˛S%È !Ü˛S%È !ÓˆÏ¢£ÏˆÏK˛Ó˚ ÙˆÏï˛ ò%!ê˛ í˛z˛õ≤Ãçy!ï˛ Óï≈˛Ùylñ (Equisteum) G !•ˆÏØy!Ü˛ê‰˛ (Hippochaete)– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈
!•Ùy°Î˚ §Ç°@¿ õyÓ≈ï˛ƒ xMÈ˛ˆÏ° G xlƒylƒ lò# í˛z˛õï˛ƒÜ˛yÎ˚ Equisetum ~Ó˚ çß√– Ë˛yÓ˚ï˛#Î˚ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ
Equisetum arvense, E. debile, E. elongatum •zï˛ƒy!ò í˛zˆÏÕ‘áˆÏÎyàƒ–

5.5.2 fl∫Ë˛yÓ
Equisetum Ó‡Ó£Ï≈ç#Ó#ñ Ó#Ó̊&Í çyï˛#Î̊ í z̨!qòñ ˆÓ̊î%ôÓ̊ í z̨!q Ï̂ò ~Ü˛!ê˛ ÓyÎ̊Ó#Î̊ ~ÓÇ ~Ü˛!ê˛ Ë)̨ !l¡̈fli Ü˛®y° xÇ¢ xy Ï̂SÈ–

x!ôÜ˛yÇ¢ ≤Ãçy!ï˛Ó̊ ˜òâ≈ƒ ~Ü˛ !Ùê˛y Ï̂Ó̊Ó̊ Ù Ï̂ôƒ •Î̊– ï˛̂ ÏÓ •zÜ%̨•z!§ê˛yÙ !flÒÓ̊˛õÎ̊!í˛§ (E. scirpoides) ~Ó̊ ˜òâ≈ƒ Ü˛̂ ÏÎ̊Ü˛
ˆ§!rê˛!Ùê˛yÓ̊ñ xyÓyÓ̊ ò!«˛î xy Ï̂Ù!Ó̊Ü˛yÓ̊ •zÜ%̨•z!§ê˛yÙ çy•zàƒyl!§Î̊yÙ (E. gigantium) ≤ÃyÎ̊ 12 !Ùê˛yÓ̊ ˛õÎ≈hs˝ °¡∫y •Î̊–

5.5.3 ˆÓ˚î%ôÓ˚ í˛z!qòÓ˚ àë˛l
•zÜ%˛•z!§ê˛yÙÈüÈ~Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ Ü˛y[˛ñ ˛õyï˛y G Ù)ˆÏ° !ÓˆÏË˛!òï˛–
Ü˛y[˛ Ó‡¢yáy!ß∫ï˛ñ ¢y!Î˚ï˛ G @˝Ã!siÜ˛® §Ù!ß∫ï˛– @˝Ã!hs˝Ü˛® Ùy!ê˛Ó˚ í˛z˛õˆÏÓ˚ §Ùyhs˝Ó˚y°Ë˛yˆÏÓ Ó,!k˛ ˛õyÎ˚– Ü˛yˆÏ[˛ ˛õÓ≈ G

˛õÓ≈Ùôƒ !ÓòƒyÙyl– ¢y!Î˚ï˛ @˝Ã!siÜ˛® ˆÌˆÏÜ˛ xô≈ÓyÎ˚Ó !Óê˛˛õ xÇ¢ çß√yÎ˚– ÓyÎ˚Ó !Óê˛˛õ[˛!° ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚ÈüüüÈ!Ü˛S%È í˛zÓ≈Ó˚
G !Ü˛S%È Ó¶˛ƒy– !Óê˛˛õ=!° §Ó%çÓˆÏî≈Ó˚ G ¢yáy!ß∫ï˛– ˛õÓ≈ G ˛õÓ≈Ùôƒ !ÓòƒÙyl– ˛õÓ≈ÙˆÏôƒÓ˚ àye !¢Ó˚y°– ≤ÃˆÏï˛ƒÜ˛ ˛õˆÏÓ≈
«%˛o «%˛o ¢ÕÒ˛õe Óï≈˛Ùyl– ˛õÓ≈ ˆÌˆÏÜ˛ xyÓï≈˛yÜ˛yˆÏÓ˚ ˛õyŸª≈#Î˚ ¢yáy !là≈ï˛ •Î˚– Ó¶˛ƒy !Óê˛˛õ=!° §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£Ï §«˛Ù
å!ã˛e ≠ 5.5.1ä– í˛zÓ≈Ó˚ !Óê˛˛õ=!° ÓyòyÙ# ÓˆÏî≈Ó˚ñ §yôyÓ˚îï˛ ¢yáy•#l ~ÓÇ x@˝ÃË˛yˆÏà ˆÓ˚î%˛õeÙOÓ˚# ôyÓ˚î Ü˛ˆÏÓ˚– Ü˛y[˛
á§áˆÏ§ •Î˚ ~ÓÇ !§!°Ü˛y Î%_´–

˛õyï˛y §Ó˚°ñ «%˛o G ¢ÕÒÓÍ– ˛õyï˛yÎ˚ ~Ü˛!ê˛Ùye Ùôƒ!¢Ó˚y Óï≈˛Ùyl– ˛õyï˛y=!° xyÓï≈˛yÜ˛yˆÏÓ˚ Ü˛yˆÏ[˛Ó˚ ˛õˆÏÓ≈ §!Iï˛
ÌyˆÏÜ˛– ˛õyï˛yÓ˚ §Çáƒy §yôyÓ˚îï˛ Ü˛yˆÏ[˛Ó˚ ˜¢°!¢Ó˚yÓ˚ §ÇáƒyÓ˚ §Ùyl– ˛õyï˛y=!° ÓyòyÙ# ÓˆÏî≈Ó˚ ï˛y•z §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£Ï
x«˛Ù– ¢ÕÒ˛õˆÏeÓ˚ ˛õŸã˛yÍË˛yà Î%_´ •ˆÏÎ˚ Ü˛yˆÏ[˛Ó˚ ˛õÓ≈ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ÌyˆÏÜ˛ñ x@˝ÃË˛yà Ù%_´ ÌyˆÏÜ˛–

Ù)° lÓ̊Ùñ ¢yáy!ß∫ï˛ G xfliy!lÜ˛ ≤ÃÜ,̨ !ï˛Ó̊ =FSÈÙ)°– Ü˛y[˛ G @˝Ã!siÜ˛ Ï̂®Ó̊ ˛õÓ≈ ˆÌ Ï̂Ü˛ x§Çáƒ xfliy!lÜ˛ Ù)° !là≈ï˛ •Î̊–
Ü˛yˆÏ[˛Ó˚ ˛õÓ≈ G ˛õÓ≈ÙˆÏôƒ xhs˝à≈ë˛l !Ë˛ß¨– Ü˛yˆÏ[˛Ó˚ ˛õÓ≈ÙˆÏôƒÓ˚ xhs˝à≈ë˛l xyˆÏ°yã˛ly Ü˛Ó˚y •°– Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈˆÏòÓ˚

˛õ!Ó˚ˆÏ°á (outline) ï˛Ó˚Dy!Î˚ï˛ñ ˜¢°!¢Ó˚y G áÑyçÎ%_´– cÜ˛ ~Ü˛ˆÏÜ˛y£ÏhflÏÓ˚ !Ó!¢‹Tñ !§!°Ü˛y òylyÎ%_´– áÑyˆÏç ˛õeÓ˚¶…˛
Óï≈˛Ùyl– cˆÏÜ˛Ó˚ l#ˆÏã˛•z Ü˛ˆÏê≈˛:ñ ~ÓÇ !ï˛l!ê˛ xÇˆÏ¢ !ÓË˛_´– Ó!•/Ü˛ˆÏê≈˛: ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– Ü˛yˆÏ[˛Ó˚
áÑyˆÏçÓ˚ l#ˆÏã˛ ~•z çyï˛#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ §Çáƒy x!ôÜ˛ ˆòáy ÎyÎ˚– ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛yˆÏ£ÏÓ˚ l#ˆÏã˛ §Ó%ç Óî≈Î%_´ ˆÜœ˛yˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£ÏhflÏÓ˚ !ÓòƒÙyl– ~Ó˚ l#ˆÏã˛ xÓ!¢‹T Ü˛ˆÏê≈˛: xÇ¢ §Ó˚° ÓyÎ˚%à•¥Ó˚ Î%_´ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ÓyÎ˚%˛õ)î≈
à•¥Ó˚=!° áÑyˆÏçÓ˚ l#ˆÏã˛ í˛z˛õ!fliï˛ ÌyˆÏÜ˛ ~ÓÇ ~ˆÏòÓ˚ Ë˛ƒy!°!Ü˛í˛z°yÓ˚ ly°# (Vallecular canal) Ó°y •Î˚–

x!ôÜ˛yÇ¢ ≤Ãçy!ï˛ˆÏï˛ Ü˛ˆÏê≈˛: G !fiê˛!°ˆÏÜ˛ ˛õ,ÌÜ˛ Ü˛ˆÏÓ˚ Óy §ÇÓ•l ly°#ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T
Ü˛ƒy§ Į̈̂ õ!Ó˚Î˚yl ˛õ!ê˛ §Ù!ß∫ï˛ ~ Ï̂u˛yí˛yÓ˚!Ù§ Óy xhs˝cÜ‰̨  !ÓòƒÙyl– ~ Ï̂u˛yí˛yÓ˚!Ù Ï̂§Ó˚ l# Ï̂ã˛ Ìy Ï̂Ü˛ ~Ü˛hflÏÓ˚Î%_´ ˆ˛õ!Ó˚§y•zÜ˛°–
•zÜ%˛•z!§ê˛yÙ çy•zàyl!§Î˚yÙ (E. gigantium) ~ÓÇ •zÜ%˛•z!§ê˛yÙ !°ˆÏÙy§yÙ (E. limosum) ≤Ãçy!ï˛ˆÏï˛ ~ˆÏu˛yí˛yÓ˚!Ù§
≤Ã!ï˛!ê˛ §ÇÓ•l ly°#ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ Ó˚yˆÏá–

•zÜ%˛•z!§ê˛yÙÈüÈ~Ó˚ !fiê˛!° Ó°Î˚§ÙyˆÏÓˆÏ¢ !ÓlƒhflÏ Ü˛ï˛Ü˛=!° §ÇÓ•l ly°#Ü˛y Óy!u˛° !lˆÏÎ˚ à!ë˛ï˛– !fiê˛!° ~ˆÏQyˆÏÊœ˛y!Î˚Ü˛
§y•zˆÏÊ˛yˆÏly!fiê˛!° (ectophloic siphonostele) çyï˛#Î˚– ≤Ã!ï˛!ê˛ ly°#Ü˛y Óy!u˛° §ÇÎ%_´ñ (conjoint), §Ù˛õyŸª≈#Î˚
(collateral) ~ÓÇ Ó¶˛– çy•zˆÏ°Ù ~u˛yÜ≈˛ (endarch)– ≤Ã!ï˛!ê˛ §ÇÓ•l ly°#Ü˛yÓ˚ ˆ≤ÃyˆÏê˛yçy•zˆÏ°ˆÏÙÓ˚ fliyˆÏl ~Ü˛!ê˛ Ü˛ˆÏÓ˚
à•¥Ó˚ !ÓòƒÙyl ÎyˆÏÜ˛ Ü˛ƒy!Ó˚ly° ly°# (Carinal canal) Ó°y •Î˚– ~•z à•¥Ó˚=!° ç°˛õ)î≈ ÌyˆÏÜ˛ ~ÓÇ Ë˛ƒy!°!Ü˛í˛z°yÓ˚
ly°#Ó˚ §!•ï˛ ˛õÎ≈yÎ˚e´ˆÏÙ ~Ü˛yhs˝Ó˚Ë˛yˆÏÓ xÓ!fliï˛ ÌyˆÏÜ˛– Ü˛ƒy!Ó˚ly° ly°# Ó!•Ë≈˛yˆÏà ÌyˆÏÜ˛ ˆÊœ˛yˆÏÎ˚Ù Ü˛°y– ˆÊœ˛yˆÏÎ˚Ù



NSOU l  CC-BT-04 161

§#Ë˛l° G ˆÊœ˛yˆÏÎ˚Ù ˛õƒyˆÏÓ˚lÜ˛y•zÙy !òˆÏÎ˚ à!ë˛ï˛– ˆÙê˛yçy•zˆÏ°Ù ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ ò%˛õyˆÏ¢ xÓ!fliï˛– ˛õ!Ó˚îï˛ Ü˛yˆÏ[˛Ó˚ ˆÜ˛ˆÏw
ÙIy xÓ!fliï˛ñ ~ÓÇ ç°˛õ)î≈ à•¥Ó˚ !lˆÏÎ˚ à!ë˛ï˛ñ ÎyˆÏÜ˛ ˆÜ˛w#Î˚ Óy ˆ§rê˛∆y° ly°# Óy ÙIy à•¥Ó˚ (pith cavity) Ó°y
•Î˚ å!ã˛e ≠ 5.5.2ä–

@˝Ã!siÜ˛ Ï̂®Ó˚ ≤Ãflî ÏFSÈò Ü˛y Ï̂[˛Ó˚ Ù Ï̂ï˛y • Ï̂°G !l¡¨!°!áï˛ ˛õyÌ≈Ü˛ƒ ˛õ!Ó˚°!«˛ï˛ •Î˚–ÈüüüÈ (i) @˝Ã!siÜ˛ Ï̂®Ó˚ cÜ˛ ˛õeÓ˚¶…̨ !Ó•#ló
(ii) Ü˛ˆÏê≈˛: ˆÜœ˛yˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï xl%˛õ!fliï˛ó (iii) Ü˛ˆÏê≈˛: ~ ˆflœÒˆÏÓ˚lÜ˛y•zÙy á%Ó Ü˛Ù ˛õ!Ó˚ÙyˆÏî !ÓòƒÙyló (iv) ÙIy
!lˆÏÓ˚ê˛ Óy à•¥Ó˚Î%_´ •ˆÏ°G à•¥Ó˚=!° á%Ó•z xl%ß¨ï˛–

!ã˛e lÇ 5.5.1 /     •zÜ%˛•z!§ê˛yÙ ˆÓ˚î%ôÓ˚ í˛z!qˆÏò Ó¶˛ƒy G í˛zÓ≈Ó˚ ¢yáyÓ˚ xÓfliyl–
í˛zÓ≈Ó˚ ¢yáyÓ˚ ¢#ˆÏ£Ï≈ ˆÓ˚î%˛õeÙOÓ˚#Ó˚ xÓfliyl–

l Ù)° / ˛≤ÃyÌ!ÙÜ˛ Ù)° ~Ü˛Ó£Ï≈ç#Ó#ñ ˛õÓ̊Óï≈̨ #Ü˛y Ï̂° ˛õÓ≈ ˆÌ Ï̂Ü˛ í z̨Í˛õß̈ Ù)° fliyÎ̊# •Î̊– Ù)̂ Ï°Ó̊ Ó!•/Ü˛ Ï̂ê≈̨ : Ü˛ál Ü˛ál
˛õ%Ó̊& ≤Ãyã˛#Ó̊ !Ó!¢‹T •Î̊ ~ÓÇ xhs˝/Ü˛ Ï̂ê≈̨ Ï̂: ˛õyï˛°y ≤Ãyã˛#Ó̊ !Ó!¢‹T– çy•ẑ Ï°Ù !e xÌÓy ã˛ï%̨ !¢Ó̊y (Tri or tetrach), «%̨ o
Ù)̂ Ï° !m !¢Ó̊y !Ó!¢‹T– ~ Ï̂u˛yí˛yÓ̊!Ù§ G ˆ˛õ!Ó̊§y•zÜ˛° §Ù Ï̂Ü˛!wÜ˛ Îy §Ù%Í§çyï˛ •GÎ̊yÓ̊ •z!Dï˛ Ó•l Ü˛ Ï̂Ó̊–
l ¢ÕÒ ˛õe / ˛§Ó˚°ñ «%˛o ¢ÕÒÓÍñ ˛õ!Ó˚îï˛ xÓfliyÎ˚ ÓyòyÙ#ñ ÓˆÏî≈Ó˚ ≤Ã!ï˛ ˛õˆÏÓ≈ ˛õyï˛y=!° ˛õÓ˚flõÓ˚ Î%_´ •ˆÏÎ˚

xyÓÓ˚Ü˛ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ~Ü˛Ùye x@˝ÃË˛yà Ù%_´ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ˛õyï˛yÎ˚ ~Ü˛!ê˛ Ùye Ùôƒ!¢Ó˚y Óï≈˛Ùylñ x“ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛
Î%_´ G ˆfiê˛yÙyê˛y ÌyÜ˛ˆÏ°G §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£Ï xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ ly–

5.5.4  çll
Equisetum ~Ó̊ çll xDç G ˆÓ̊î%myÓ̊y §¡õß̈ •Î̊– xDç çllÈüüüÈ~!ê˛ flõ#ï˛ Ü˛ Ï̂®Ó̊ §y•y Ï̂Îƒ â Ï̂ê˛– Ü˛®=!°Ó̊

Óy•ẑ ÏÓ̊Ó̊ xÇ¢ ˆflœÒ Ï̂Ó̊lÜ˛y•zÙy !ò Ï̂Î̊ à!ë˛ï˛ ¢_´ Ü˛ Ï̂®Ó̊ Ü˛y[˛ ˆÌ Ï̂Ü˛ !Ó!FSÈß̈ Ü˛Ó̊ Ï̂îÓ̊ Ùyôƒ Ï̂Ù lï%̨ l í z̨!q Ï̂òÓ̊ §,!‹T •Î̊–
l ˆÓ˚î% myÓ˚y çll / ˛ˆÓ˚î%=!° ˆÓ˚î%fli°#ôˆÏÓ˚ xÓ!fliï˛ x§Çáƒ ˆÓ˚î%fli°#ˆÏï˛ í˛zÍ˛õß¨ •Î˚– ˆÓ˚î%fli°#ôÓ˚=!° í˛zÓ≈Ó˚

¢yáyÓ˚ x@˝ÃË˛yˆÏà ~Ü˛!eï˛ •ˆÏÎ˚ ~Ü˛!ê˛ ˆÓ˚î%˛õeÙOÓ˚# Óy fiê˛∆!Ó°y§ §,!‹T Ü˛ˆÏÓ˚ å!ã˛e ≠ 5.5.3ä– fiê˛∆!Ó°yˆÏ§Ó˚ !ë˛Ü˛ l#ˆÏã˛•z
xyÇ!ê˛Ó˚ lƒyÎ˚ ~Ü˛!ê˛ ˆày°yÜ˛yÓ˚ í˛z˛õÓ,!k˛ ˆòáy ÎyÎ˚ÈüüüÈÎyˆÏÜ˛ xƒyl%°y§ (annulus) Ó°y •Î˚– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ xƒyl%°y§
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Ó,_yÜ˛yÓ˚ ˛õˆÏeÓ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ Ó˚*˛õÙye– ˆÓ˚î%˛õeÙOÓ˚#Ó˚ ~Ü˛!ê˛ ≤Ã¢fli x«˛ !ÓòƒÙylñ ÎyÓ˚ ã˛y!Ó˚!òˆÏÜ˛ ˆflõyÓ˚yl!çGˆÏÊ˛yÓ˚
lyÙÜ˛ x§Çáƒ SÈeyÜ˛yÓ˚ñ £Ïí˛¸Ë%˛çyÜ˛yÓ˚ñ Ó,hs˝/Î%_´ ˆÓ˚î%ôyÓ˚î xÇ¢ ÌyˆÏÜ˛ Îy Ó,_yÜ˛yˆÏÓ˚ §!Iï˛– ˆflõyÓ˚yl!çGˆÏÊ˛yÓ˚ Óy
ˆÓ˚î%fli°#Ó˚ xˆÏDÓ˚ §yˆÏÌ §ÙˆÏÜ˛yˆÏî xÓ!fliï˛– ˆflõyÓ˚yl!çƒˆÏÊ˛yˆÏÓ˚Ó˚ l#ˆÏã˛ V%˛°hs˝ xÓfliyÎ˚ 5-10 !ê˛ ˆÓ˚î%fli°# ÌyˆÏÜ˛–
˛õ!Ó˚îï˛ ˆÓ˚î%fli°#=!° °¡∫yˆÏê˛ Óy ˆÓ°lyÜ˛yÓ˚ Ì!°Ó˚ ÙˆÏï˛y ~ÓÇ x@˝ÃË˛yà ˆày°yÜ˛yÓ˚– x˛õ!Ó˚îï˛ xÓfliyÎ˚ ˆÓ˚î%fli°#Ó˚
xyÓÓ˚î !eÈüÈhflÏÓ˚ !Ó!¢‹T •ˆÏ°G ˛õ!Ó˚îï˛ xÓfliyÎ˚ !mÈüÈhflÏÓ˚!Ó!¢‹T •Î˚– xyÓÓ˚î# ˆÜ˛yˆÏ£ÏÓ˚ ÙôƒÓï≈˛# ˆÜ˛y£Ï=° ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï
Ó˚*ˆÏ˛õ Ü˛yç Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ˆÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï ÙyˆÏÎ˚y!§§‰ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ã˛yÓ˚!ê˛ ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– •zÜ%˛•z!§ê˛yÙ ~Ó˚
ˆÓ˚î%=!° ~Ü˛•z xyÜ,˛!ï˛Ó˚ •GÎ˚yÎ˚ ~Ó˚y §ÙˆÏÓ˚î%≤Ã§) (homosporus)– ˆÓ˚î% §,!‹TÓ˚ §ˆÏD §ˆÏD •ƒy≤’ˆÏÎ˚í˛ Óy !°DôÓ˚
çl%Ó˚ §)ã˛ly •Î˚–

ˆÓ˚î%=!° ˛õ!Ó˚îï˛ •ˆÏ° ˆflõyÓ˚yl!çGˆÏÊ˛yˆÏÓ˚Ó˚ x«˛ Ó,!k˛ ˛õyÎ˚ ~ÓÇ ˆfl≥˛yÓ˚yl!çGˆÏÊ˛yÓ˚=!° ˛õÓ˚flõÓ˚ ˆÌˆÏÜ˛ ˛õ,ÌÜ˛
•ˆÏÎ˚ ÎyÎ˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˆÓ˚î%fli°#=!° °¡∫y°!¡∫Ë˛yˆÏÓ !Óò#î≈ •ˆÏÎ˚ ˆÓ˚î%=!°ˆÏÜ˛ Óy•zˆÏÓ˚ !là≈ï˛ Ü˛ˆÏÓ˚–

!ã˛e lÇ 5.5.2     /     •zÜ%˛!§ê˛yÙ– a. Ó¶˛ƒy ¢yáyÓ˚ ˛õÓ≈Ùôƒ xÇˆÏ¢Ó˚ ˆÓ˚áy!B˛ï˛ ≤ÃfliˆÏSÈòó b. ≤ÃfliˆÏSÈˆÏòÓ˚ Ó!ô≈ï˛ xÇ¢ó
c. Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈòó

a. b.

c.



NSOU l  CC-BT-04 163

5.5.5  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
!°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï ˆÓ˚î%– ˆÓ˚î%Ó˚ !l/§Ó˚ˆÏîÓ˚ Ê˛ˆÏ° ã˛yÓ˚!ê˛ ~Ü˛ˆÏÜ˛!wÜ˛ hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚– ~ˆÏÜ˛ÓyˆÏÓ˚ !Ë˛ï˛ˆÏÓ˚

lÓ˚Ù ˆ§°%ˆÏ°yç !l!Ù≈ï˛ •zlê˛y•zl (intine)ñ ï˛yÓ˚ Óy•zˆÏÓ˚ ¢_´ ~Ü˛§y•zl (Exine)– ~•z ò%!ê˛ hflÏÓ˚ xyÓyÓ˚ ˛õyï˛°y lÓ˚Ù
!Ü˛í˛z!ê˛Ü˛°‰ç!lï˛ hflÏÓ˚ !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛ ~ÓÇ ï˛yÓ˚ Óy•zˆÏÓ˚ ~!˛õˆÏflõyÓ˚ lyˆÏÙ xyÓ˚ ~Ü˛!ê˛ ˛õò≈y ÌyˆÏÜ˛– ~•z ~!˛õˆÏflõyÓ˚
§!˛õ≈°yÜ˛yˆÏÓ˚ !ÓË˛_´ •ˆÏÎ˚ ã˛yÓ˚!ê˛ !Ê˛ï˛yÓ˚ xyÜ,˛!ï˛ •zˆÏ°ê˛yÓ˚ (Elater) àë˛l Ü˛ˆÏÓ˚ñ ˆÎ=!°Ó˚ §¡ø%áË˛yà ã˛ƒy≤Wzy ã˛yÙˆÏã˛Ó˚
lƒyÎ˚ñ ~ÓÇ ˆÓ˚î%Ó˚ §ˆÏD ~Ü˛!ê˛Ùye !Ó®%ˆÏï˛ §ÇÎ%_´ ÌyˆÏÜ˛– •zˆÏ°ê˛yÓ˚=!° çˆÏ°Ó˚ §ÇflõˆÏ¢≈ =!ê˛ˆÏÎ˚ ÌyˆÏÜ˛ ~ÓÇ çˆÏ°Ó˚
xË˛yÓ âê˛ˆÏ° á%ˆÏ° ÎyÎ˚– •zˆÏ°ê˛yˆÏÓ˚Ó˚ Ü˛yç §!ë˛Ü˛ çyly ly ˆàˆÏ°G xl%Ùyl Ü˛Ó˚y ÎyÎ˚ ˆÎ ~!ê˛ §ˆÏB˛yã˛l G ≤Ã§yÓ˚ˆÏîÓ˚
myÓ˚y ˆÓ˚î% !ÓòyÓ˚ˆÏî §y•yÎƒ Ü˛ˆÏÓ˚–

lò# Óy ç°y¢ˆÏÎ˚Ó˚ ôyˆÏÓ˚ ç°y çyÎ˚àyÎ˚ ˆÓ˚î%Ó˚ xB%˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ° !°DôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T •Î˚– ≤ÃÌÙ !ÓË˛yçˆÏlÓ˚ ˆÓ˚î%!ê˛
~Ü˛!ê˛ Ó,•Í G ~Ü˛!ê˛ «%˛o ˆÜ˛yˆÏ£Ï !ÓË˛_´ •Î˚– ˆSÈyê˛ ˆÜ˛y£Ï!ê˛Ó˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ !Ól‹T •ˆÏÎ˚ Ó˚y•zçˆÏÎ˚í˛ ~ÓÇ Óí˛¸ ˆÜ˛y£Ï!ê˛
e´Ùyàï˛ !ÓË˛y!çï˛ •ˆÏÎ˚ ˆ≤ÃyÌƒy°y§ àë˛l Ü˛ˆÏÓ˚–

ˆ≤ÃyÌƒy°y§ ˆòáˆÏï˛ ã˛ƒy≤Wzyñ x!lÎ˚ï˛Ü˛yÓ˚yñ ≤Ãã%˛Ó˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ §Ù,k˛ G xˆÏlÜ˛=!° ã˛yÜ‰˛!ï˛Ó˚ lƒyÎ˚ G˛õÓ˚!òˆÏÜ˛
í˛zÕ‘¡∫Ë˛yˆÏÓ Ó,!k˛≤ÃyÆ xÇ¢ !lˆÏÎ˚ à!ë˛ï˛– ~•z í˛zÕ‘¡∫ !Ê˛ï˛yÓ˚ Ùï˛l xÇ¢=!°Ó˚ x@˝ÃË˛yˆÏà ˛õ%Çôyl# í˛zÍ˛õß¨ •Î˚ ~ÓÇ l#ˆÏã˛Ó˚
áÑyˆÏç flf#ôyl# í˛zÍ˛õß¨ •Î˚– §%ï˛Ó˚yÇ ~!ê˛ ~Ü˛!ê˛ §ÙˆÏÓ˚î% ≤Ã§) G §•Óy§# í˛z!qò å!ã˛e ≠ 5.5.4)–

!Ü˛v !ÓK˛yl# fl;˛yê‰˛ç å1928ä ˆòˆÏál ˆÎ xl%˛õÎ%_´ ˛õ!Ó˚ˆÏÓˆÏ¢ •zÜ%˛•z!çê˛yÙ xyÓ˚ˆÏË˛l‰§ (E. arvense) ~Ó˚
ˆ≤ÃyÌƒy°=!°Ó˚ xyÜ,˛!ï˛ ˆSÈyê˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ˆÜ˛Ó°Ùye ˛õ%Çôyl# àë˛l Ü˛ˆÏÓ˚– !Ü˛v í˛z˛õÎ%_´ ˛õ!Ó˚ˆÏÓˆÏ¢ xˆÏô≈Ü˛
ˆ≤ÃyÌƒy°§ Óí˛¸ ~ÓÇ flf#ôyl# Î%_´ •Î˚ ~ÓÇ !lˆÏ£ÏÜ˛ Ü˛yÎ≈ §¡õß¨ ly •ˆÏ° ˛õ%Çôyl#Ó˚ §,!‹T Ü˛ˆÏÓ˚– ÓyÜ˛# xˆÏô≈Ü˛ ˆ≤ÃyÌƒy°y§
§Ó §ÙÎ˚ ˛õ%Çôyl# àë˛l Ü˛ˆÏÓ˚ñ §%ï˛Ó˚yÇ ˆòáy ÎyˆÏFSÈ !Ü˛S%È  !Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ !Ü˛S%È ≤Ãçll àï˛ G ˛õy!Ó˚˛õy!Ÿª≈Ü˛ xÓfliy åï˛y˛õñ
xyˆÏ°yñ xyo≈ï˛y G áyˆÏòƒÓ˚ §Ó˚ÓÓ˚y•ä 50% ˆ≤ÃyÌƒy°y§ÈüÈ~ ÷ô% ˛õ%Çôyl# G 50% ˆ≤ÃyÌƒy°yˆÏ§ flf#ôyl# ˛õˆÏÓ˚
≤ÃˆÏÎ˚yçlyl%§yˆÏÓ˚ ˛õ%Çôyl#Ó˚ §,!‹T Ü˛ˆÏÓ˚ñ ~ˆÏÜ˛ ≤ÃyÓ˚!Ω˛Ü˛ x§ÙˆÏÓ˚î%≤Ã§)ï˛y (Incipient heterospory) Ó Ï̂°– !ÓK˛yl#
§°‰!ê˛§ (1988) í˛zÍˆÏ§ã˛Ü˛ •zˆÏ°Ü‰˛ˆÏê˛∆y ˆÊ˛ˆÏÓ˚!§§ ÙyôƒˆÏÙ àˆÏÓ£Ïîy °∏˛ Ê˛ˆÏ°Ó˚ ˆÌˆÏÜ˛ ˆòáyl ˆÎ ~•z ≤Ãçy!ï˛ˆÏï˛
fl∫˛õÓ˚yà ˆÎyà á%Ó•z !ÓÓ˚°ñ flf# G ˛õ%Çôyl# í˛zË˛Î˚•z Ìƒy°yˆÏ§Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà Ë˛yçÜ˛ Ü˛°y ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– ˛õ%Çôyl#
≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï (Antheridium initial) ˆ˛õ!Ó˚!Üœ˛l#Î˚ åï˛° §Ùyhs˝Ó˚y°ä !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ Ó!•fli ≤ÃyÌ!ÙÜ˛
xyÓÓ˚Ü˛ ˆÜ˛y£Ï G xhs˝fli ≤ÃyÌ!ÙÜ˛ ÷e´yî% í˛zÍ˛õyòÜ˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ xyÓÓ˚Ü˛ ˆÜ˛y£Ï Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ~Ü˛
ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ ~•z xyÓÓ˚ˆÏîÓ˚ x@˝ÃË˛yˆÏà ~Ü˛!ê˛ !eˆÏÜ˛yîyÜ,˛!ï˛Ó˚ ì˛yÜ˛!l ˆÜ˛y£Ï ÌyˆÏÜ˛– ≤ÃyÌ!ÙÜ˛
÷e´yî% í˛z˛õ˛õyòÜ˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ x§Çáƒ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï í˛zÍ˛õß¨ •Î˚– ≤Ã!ï˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï ò%!ê˛ Ü˛ˆÏÓ˚ ÷e´yî%
(Spermatozoid) àë˛l Ü˛ˆÏÓ˚– ˛õ%Çôyl#Ó˚ xyÓÓ˚î# !Ól‹T •ˆÏ° Ó‡ Êœ˛ƒyˆÏç°yÎ%_´ ÷e´yî=!° Óy•zˆÏÓ˚ !l!«˛Æ
•Î˚ å!ã˛e ≠ 5.5.5)–

≤ÃyÌ!ÙÜ˛ flf#ôyl# ˆÜ˛yˆÏ£ÏÓ˚ ~Ü˛•zË˛yˆÏÓ ˆ˛õ!Ó˚!Üœ˛l#Î˚ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛!l ˆÜ˛y£Ï (cover cell) ~ÓÇ
ˆÜ˛w#Î˚ ˆÜ˛y£Ï à!ë˛ï˛ •Î˚– ì˛yÜ˛!l ˆÜ˛y£Ï 3-4 ˆÜ˛y£Ï í z̨Fã˛ï˛y G 4 ˆÜ˛y£Ï Óƒy§Î%_´ @˝Ã#Óy àë˛l Ü˛ˆÏÓ˚– ˆÜ˛w#Î˚ ˆÜ˛y£Ï ≤Ãfli
ÓÓ˚yÓÓ˚ !ÓË˛_´ •ˆÏÎ˚ ≤ÃyÌ!ÙÜ˛ ly!°Ü˛y ˆÜ˛y£Ï G ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ≤ÃÌˆÏÙy_´ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ •ˆÏï˛
˛õyˆÏÓ˚ Óy lyG ˛õyˆÏÓ˚– xB˛#Î˚ ˆÜ˛y£Ï «%˛o xB˛#Î˚ ly°#Î˚ˆÏÜ˛y£Ï G Óí˛¸ !í˛¡∫yî% ˆÜ˛yˆÏ£Ï !ÓË˛_´ •Î˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ly!°Ü˛y
ˆÜ˛y£Ï G xB˛#Î˚ ly!°Ü˛y ˆÜ˛y£Ï !Ól‹T •ˆÏÎ˚ ÷e´yî%Ó˚ ≤ÃˆÏÓ¢ ˛õÌ ˜ï˛!Ó˚ •Î˚ å!ã˛e ≠ 5.5.6)–
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!ã˛e lÇ     5.5.3     /     •zÜ%˛•z!§ê˛yÙ– a. ˆÓ˚î%̨ õeÙOÓ˚# §Ù!ß∫ï˛ í z̨Ó≈Ó˚ Ü˛y Ï̂[˛Ó˚ x@˝ÃË˛yàó b. ˆÓ˚î%̨ õeÙOÓ˚#Ó˚ °¡∫̂ ÏFSÈòó
c. ˆÓ˚î%̨ õeÙOÓ˚#Ó˚ ≤Ãflî ÏFSÈò d. ~Ü˛!ê˛ ˆÓ˚î%fli°#ô Ï̂Ó˚ SÈeÓk˛ xÇ¢ G !l Ï̂ã˛Ó˚ !ò Ï̂Ü˛ V%̨ °hs˝ ˆÓ˚î%fli°#–

!ã˛e lÇ 5.5.4     /     •zÜ%˛•z!§ê˛yÙ– a. ˆÓ˚î% §• •zˆÏ°ê˛yÓ˚ó b-c. ˆÓ˚î% xB%˛ˆÏÓ˚yÂàˆÏÙÓ˚ !Ó!Ë˛ß¨ ò¢yó
d. §•Óy§# !°DôÓ˚ í˛z!qòó e. flf#!°DôÓ˚ í˛z!qòó f. ˛õ%Ç!°DôÓ˚ í˛z!qò–

˛õ%Çôyl#

•zˆÏ°ê˛yÓ˚

~:y•zl
•zlê˛y•zl

Ó˚y•zçˆÏÎ˚í˛

flf#ôyl#

˛õ%Çôyl#

a.

b. c. d. f.

e.

 ˆflõyÓ˚yl!çGˆÏÊ˛yÓ˚

xƒyl%°y§

a. b. d.
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!ã˛e lÇ 5.5.5     /     •zÜ%˛•z!§ê˛yÙ ˛õ%Çôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛l– a-b-c-d. ˛õ%Çôyl# ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢yó
c ˛õ!Ó˚îï˛ ˛õ%Çôyl#ó d. ÷e´yî%–

!ã˛e lÇ 5.5.6     /     •zÜ%˛•z!§ê˛yÙ flf#ôyl#Ó˚ ˛õ!Ó˚fl≥%˛ê˛ló a-b-c-d-f. flf#ôyl# ˛õ!Ó˚fl≥%̨ ê˛ Ï̂lÓ˚ !Ó!Ë˛ß¨ ò¢yó
g. ˛õ!Ó˚îï˛ flf#ôyl#–

Ù%_´ôyl# ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï
xyÓÓ˚Ü˛ ˆÜ˛y£Ï

÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï

xyÓÓ˚î
÷e´yî%

a b c d

fe

flf#ôyl# ≤ÃyÌ!ÙÜ˛ ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛ly ˆÜ˛y£Ï @˝Ã#Óy ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°#  ˆÜ˛y£Ï

 ˆÜ˛w ˆÜ˛y£Ï
 xB˛ ˆÜ˛y£Ï

@˝Ã#Óy ˆÜ˛y£Ï

@˝Ã#Óy ly°#  ˆÜ˛y£Ï

 xB˛#Î˚ ly°#
ˆÜ˛y£Ï

!í˛¡∫ ˆÜ˛y£Ï

x«˛#Î˚ ly°# ˆÜ˛y£Ï

 ˆÜ˛w ˆÜ˛y£Ï

!í˛¡∫ ˆÜ˛y£Ï

e f g

dcba
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5.5.6  !lˆÏ£ÏÜ˛
˛õ!Ó˚îï˛ xÓfliyÎ˚ Êœ˛ƒyˆÏç°y Î%_´ ÷e´yî%=!° ç° Óy!•ï˛ •ˆÏÎ˚ flf#ôyl#ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ ÷e´yî%

!í˛¡∫yî%Ó˚ §ˆÏD !Ù!°ï˛ •ˆÏÎ˚ çy•zˆÏàyê˛ Óy í˛zˆÏflõyÓ˚ àë˛l Ü˛ˆÏÓ˚–

5.5.7  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T
çy•zˆÏàyê˛ Óy í˛zˆÏflõyÓ˚ §,!‹TÓ˚ §yˆÏÌ §yˆÏÌ lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §)ã˛ly •Î˚– í˛zˆÏflõyÓ˚ §Ùyhs˝Ó˚y°Ë˛yˆÏÓ !ÓË˛y!çï˛

•ˆÏÎ˚ ~!˛õˆÏÓ§y° (epibasal) ~ÓÇ •y•zˆÏ˛õyˆÏÓ§y° (hypobasal) ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– ~!˛õˆÏÓ§y° ˆÜ˛y£Ï ˆÌˆÏÜ˛ Ü˛yˆÏ[˛Ó˚
x@˝ÃË˛yà G ˛õyï˛y ~ÓÇ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï ˆÌˆÏÜ˛ Ù)° à!ë˛ï˛ •Î˚– º*îôÓ˚ Óy §y§ˆÏ˛õl§Ó˚ (suspensor) ÌyˆÏÜ˛ ly–
Ù)° xÇ¢ Ùy!ê˛ˆÏï˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ~ÓÇ Ü˛y[˛ xÇ¢ Ó!ô≈ï˛ •ˆÏÎ˚ ˛õÓ≈ G ˛õÓ≈Ùôƒ §,!‹T Ü˛ˆÏÓ˚ lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qò àë˛l
Ü˛ˆÏÓ˚–

5.5.8 çl%e´Ù
!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ º*îyî% àë˛ˆÏlÓ˚ §ˆÏD §ˆÏD ˆÓ˚î%ôÓ˚ çl%Ó˚ §)ã˛ly •Î˚– º*îyî% ˛õ!Ó˚îï˛ •ˆÏ° ï˛yÓ˚ ˆÌˆÏÜ˛ lï%˛l ˆÓ˚î%ôÓ˚

í˛z!qò à!ë˛ï˛ •Î˚–

5.5.9 §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ
åÜ˛ä ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛–

åáä Ë)˛!l¡¨fli Ü˛y[˛ @˝Ã!siÜ˛® §Ù!ß∫ï˛ñ ÓyÎ˚Ó#Î˚ Ü˛y[˛È í˛zÓ≈Ó˚ G Ó¶˛ƒy ò%•z Ó˚Ü˛ˆÏÙÓ˚ •Î˚–

åàä ¢yáy G ˛õyï˛y Ü˛yˆÏ[˛ xyÓï≈˛yÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛–

åâä Ü˛y[˛ ¢_´ Ó‡ !¢Ó˚y !Ó!¢‹T !§!°Ü˛y §Ù!ß∫ï˛ñ ≤ÃfliˆÏFSÈˆÏò §y•zˆÏÊ˛yˆÏly!fiê˛°#Î˚ ly!°Ü˛y Óy!u˛° ˆòáy ÎyÎ˚– Ü˛yˆÏ[˛
Ë˛ƒy!°!Ü˛í˛z°yÓ˚ G Ü˛ƒy!Ó˚ly° ly°# Óï≈˛Ùyl–

å.ä ˆÓ˚î%fli°#ôÓ˚ ˆÓ˚î%ÙOÓ˚# xˆÏ«˛Ó˚ §ˆÏD §ÙˆÏÜ˛yˆÏî xÓ!fliï˛ ~ÓÇ §Ó˚& xyÜ,˛!ï˛Ó˚ Ó,hs˝Î%_´ñ ˆÓ˚î%=!° §ÙˆÏÓ˚î%≤Ã§)–

åã˛ä ˆÓ˚î%=!°Ó˚ ã˛y!Ó˚!òˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ÌyˆÏÜ˛ ã˛yÓ˚!ê˛ !Ê˛ï˛yÓ˚ Ùï˛l •zˆÏ°ê˛yÓ˚–

åSÈä ˆ≤ÃyÌƒy°y§ §Ó%ç ÓˆÏî≈Ó˚ñ §•Óy§# Óy !Ë˛ß¨Óy§# í˛zË˛Î˚•z •ˆÏï˛ ˛õyˆÏÓ˚–

xl%¢#°l#Èüüü4.È
¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l

åÜ˛ä Equisetum ~Ó˚ ˆÜ˛y£Ï ≤Ãyã˛#ˆÏÓ˚È  hflÏÓ˚ ~Ó˚ ò,ì˛¸ï˛y ≤Ãòyl Ü˛ˆÏÓ˚–

åáä í˛z˛õàî !•ˆÏ˛õy!Ü˛!ê˛ˆÏï˛ (Hippochaete) ˛õeÓ˚¶…˛  xÓfliyÎ˚ ÌyˆÏÜ˛–

åàä Equisetum ~Ó˚ Ü˛yˆÏ[˛ xhs˝Ü˛ˆÏê≈˛ˆÏ:Ó˚ ÙyˆÏV˛ xÓ!fliï˛ ÓyÎ˚%à•¥Ó˚ˆÏÜ˛  ly°# Ó Ï̂°–

åâä Equisetum ~ Ü˛yˆÏ[˛Ó˚ ≤Ã!ï˛ ˛õˆÏÓ≈ ˛õyï˛y=!° ˛õÓ˚flõÓ˚ Î%_´ •ˆÏÎ˚  àë˛l Ü˛ˆÏÓ˚–

å.ä Equisetum ˆÓ˚î%ÙOÓ˚#Ó˚ àë˛làï˛ ~Ü˛Ü˛ˆÏÜ˛  Ó Ï̂°–
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§!ë˛Ü˛ í˛z_Ó˚!ê˛ §ly_´ Ü˛Ó˚&l

åÜ˛ä ˆÓ˚î%fli°#ôÓ˚=!° ˆòáˆÏï˛ (i) ˆày°ˆÏÜ˛Ó˚ñ (ii) !˛õÓ˚y!ÙˆÏí˛Ó˚ñ (iii) SÈyï˛yÓ˚ lƒyÎ˚–
åáä !ÓˆÏ¢£Ï ˛õ!Ó˚ˆÏÓˆÏ¢ •zÜ%˛•z!çê˛yÙ xyÓ˚ˆÏÓl‰§ (E. arvense) ~ (i) x§ÙˆÏÓ˚î%≤Ã§)ï˛yñ (ii) ≤ÃyÓ˚!ÙÓÜ˛

x§ÙˆÏÓ˚î% ≤Ã§)ï˛yñ (iii) §ÙˆÏÓ˚î% ≤Ã§)ï˛y ˆòáy ÎyÎ˚–
åàä Equisetum ˆflõyˆÏÓ˚Ó˚ ~!˛õˆÏflõyÓ˚ (Epispore) !ÓË˛_´ •ˆÏÎ˚ (i) 2!ê˛ñ (ii) 4!ê˛ñ (iii) 1 !ê˛ !Ê˛ï˛yÓ˚

xyÜ,˛!ï˛ •zˆÏ°ê˛yÓ˚ àë˛l Ü˛ˆÏÓ˚–

5.6  ˆê˛!Ó˚§ (Pteris)üÈÈ~Ó˚ ç#Ólã˛e´

ˆê˛!Ó˚§ (Pteris) àî!ê˛ ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl!çG˛õ!§í˛y (Leptosporangiopsida) ˆ◊!îÓ˚ xhs˝Ë%≈˛_´ !Ê˛!°ˆÏÜ˛!°§
(Filicales) ÓˆÏà≈Ó˚ñ ˆê˛!Ó˚ˆÏí˛§# (Pteridaceae) ˆàyeË%˛_´ ~Ü˛!ê˛ fli°ç Ê˛yî≈–

5.6.1  Ó§!ï˛
Pteris ~Ü˛!ê˛ x!ï˛˛õ!Ó˚!ã˛ï˛ñ §%!Óhfl,Ïï˛ Ê˛yî≈– ~!ê˛ ˛õ,!ÌÓ#Ó˚ @˝Ã#‹ø≤Ãôyl G í˛z˛õ@˝Ã#‹ø ≤Ãôyl xMÈ˛ˆÏ°Ó˚ ¢#ï˛°ñ ˆË˛çyñ

SÈyÎ˚yFSÈß¨ xMÈ˛ˆÏ° ≤Ãã%˛Ó˚ ˆòáˆÏï˛ ˛õyGÎ˚y ÎyÎ˚– ≤ÃyÎ˚ 250!ê˛ ≤Ãçy!ï˛Ó˚ ÙˆÏôƒ ˆê˛!Ó˚§ !Ë˛ê˛yê˛y (Pteris vitata), ˆê˛!Ó˚§
ˆe´!ê˛Ü˛y (P. cretica), ˆê˛!Ó˚§ ˆfiê˛ Ï̂lyÊ˛y•z°yñ (P. stenophylla), ˆê˛!Ó˚§ ˆÜ˛yÎ˚y!í»˛G!Ó˚ˆÏÎ˚ê˛yñ (P. quadriaurita),

ˆê˛!Ó˚§ °Ç!àˆÏÊ˛y!°Î˚y (P. longifolia) •zï˛ƒy!ò Ë˛yÓ˚ï˛#Î˚ ≤Ãçy!ï˛ §Ù!ôÜ˛ !Óhfl,Ïï˛–

5.6.2  fl∫Ë˛yÓ
í˛z!qò!ê˛Ó˚ xyÇ!¢Ü˛ xl%Ë)˛!ÙÜ˛ @˝Ã!siÜ˛®!ê˛ Óe´Ë˛yˆÏÓ Ùy!ê˛ˆÏï˛ Ó,!k˛ ˆ˛õˆÏÎ˚ ~Ü˛!ê˛ }ç% xÇ¢ àë˛l Ü˛ˆÏÓ˚ñ ~ˆÏÜ˛ Ü˛ˆÏí˛:

(Caudex) ÓˆÏ°– Pteris cretica  ≤Ãçy!ï˛!ê˛Ó˚ @˝Ã!siÜ˛® ¢yáy!ß∫ï˛ñ áÓ≈ñ ò,ì˛¸ G ≤ÃyÎ˚ }ç%–

5.6.3  ˆÓ˚î%ôÓ˚ í˛z!qòÓ˚ àë˛l
í z̨!qòˆÏò• Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛– Ü˛y[˛ áÓ≈ñ ò,ì˛¸ G ¢yáy•#l @˝Ã!siÜ˛®ñ @˝Ã!siÜ˛®!ê˛ ÓyòyÙ# Ó˚ÇˆÏÎ˚Ó˚ ¢ÕÒ !òˆÏÎ˚

ì˛yÜ˛y ÌyˆÏÜ˛ñ ~=!°ˆÏÜ˛ Ó˚ƒyˆÏÙrê˛y (Ramenta) Ó°y •Î˚– @˝Ã!siÜ˛ˆÏ®Ó˚ í˛z˛õÓ˚ âl§!ß¨!Ó‹T Ë˛yˆÏÓ x§Çáƒ xfliy!lÜ˛ñ §Ó˚&ñ
¢yáy!ß∫ï˛ Ù)° Óï≈˛Ùyl–

ˆê˛!Ó˚ˆÏ§Ó˚ ˛õyï˛y §yôyÓ˚î §ã)˛í˛¸ ˛õ«˛°ñ !Ü˛S%È !Ü˛S%È ˆ«˛ˆÏe xD%°yÜ˛yÓ˚ (digitate)– ˛õeÊ˛°Ü˛ ¢ÕÒ myÓ˚y xyÓ,ï˛ñ
!lˆÏ¡¨Ó˚ G xˆÏ@˝ÃÓ˚ ˛õeÜ˛=!° ÙôƒyÇˆÏ¢Ó˚ ˛õeÜ˛=!°Ó˚ ï%˛°lyÎ˚ xˆÏ˛õ«˛yÜ,˛ï˛ «%˛oñ Ê˛ˆÏ° §Ù@˝Ãñ ˛õe!ê˛ ~Ü˛!ê˛ ÙyÜ%˛Ó˚
xyÜ,˛!ï˛ °yË˛ Ü˛ˆÏÓ˚– ˛õeÜ˛=!° xÓ,hs˝Ü˛ñ Ë˛Õ‘yÜ˛yÓ˚ñ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ã˛Gí˛¸y G G˛õÓ˚!òˆÏÜ˛ e´Ù¢ §Ó˚& ÓÑyÜ˛yˆÏly !Ü˛lyÓ˚y
!Ó!¢‹T– ≤Ã!ï˛!ê˛ ˛õeˆÏÜ˛ ~Ü˛!ê˛ Ùôƒ!¢Ó˚y ˆÌˆÏÜ˛ ò%•z ˛õyˆÏ¢ ò%!ê˛ ¢yáy!¢Ó˚y !Ü˛S%Èê˛y x@˝Ã§Ó˚ •ˆÏÎ˚ ò%•z Ë˛yˆÏà !ÓË˛_´ •ˆÏÎ˚
˛õeÊ˛°ˆÏÜ˛Ó˚ !Ü˛lyÓ˚y ˛õÎ≈hs˝ !Óhfl,Ïï˛ •ˆÏÎ˚ˆÏSÈ– ~•z ôÓ˚ˆÏlÓ˚ !¢Ó˚y!Ólƒy§ˆÏÜ˛ Ù%_´ Ê˛yÓ˚ˆÏÜ˛ê˛ (Open furcate) Ó°y •Î˚–
˛õeÊ˛°Ü˛ á§áˆÏ§ •Î˚– x˛õ!Ó˚îï˛ ˆÎÔà˛õe =!°Ó˚ Ü%˛[˛!°ï˛ Ù%Ü%˛° ˛õe !Ólƒy§ (Circinate Vernation) ˆòáy ÎyÎ˚
å!ã˛e ≠ 5.6.1ä–
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!ã˛e lÇ 5.6.1     /     ˆê˛!Ó˚§ÈüÈ~Ó˚ ˆÓ˚î%ôÓ˚ í˛z!qò–

l xË˛ƒhs˝Ó̊#î àë˛l

@˝Ã!siÜ˛®ÈüüüÈ@˝Ã!siÜ˛ˆÏ®Ó˚ ≤ÃfliˆÏFSÈˆÏò ~Ü˛hflÏÓ˚ ˛õƒyˆÏÓ˚lÜ˛y•zÙy !Ó!¢‹T cÜ˛ Óï≈˛Ùylñ Îy !Ü˛í˛z!ê˛Ü˛° myÓ˚y xyÓ,ï˛– ˛õÓ˚Óï≈˛#
xÇ¢ Ü˛ˆÏê≈˛: ò%•z Ë˛yˆÏà !ÓË˛_´ñ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï à!ë˛ï˛ Ó!•/Ü˛ˆÏê≈˛: ~ÓÇ !Óï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛
˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï à!ë˛ï˛ xhs˝Ü≈˛ˆÏê≈˛:– !fiê˛!°Ó˚ àë˛l !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !Ó!Ë˛ß¨ñ ~Ùl!Ü˛ ~Ü˛•z ≤Ãçy!ï˛ˆÏï˛ !Ó!Ë˛ß¨ •ˆÏï˛
˛õyˆÏÓ˚– Pteris grandifolia, P. vitata ≤Ãçy!ï˛ˆÏï˛ ˆ§yˆÏ°ˆÏly!fiê˛!°ñ !Ü˛v §Ó˚° !í˛Ü‰˛!ê˛G!fiê˛!° ˆòáy ÎyÎ ̊ P.

cretica ~ÓÇ P. vittataÈüÈÓ˚ Ü˛!ã˛ @˝Ã!siÜ˛ˆÏ®Ó˚ P. biaurita Ó˚ Ü˛!ã˛ xÇˆÏ¢Ó˚ ˆàyí˛¸yÎ˚ !Ù◊ ˆ≤ÃyˆÏê˛y!fiê˛!° !Ü˛v x@˝ÃË˛yˆÏà
ˆ§yˆÏ°ˆÏly!fiê˛!° ï˛ˆÏÓ Ù)° @˝Ã!siÜ˛ˆÏ® !í˛Ü‰˛!ê˛G!fiê˛!° ˆòáy ÎyÎ˚– P. vittata Ó˚ x@˝Ã xÇˆÏ¢ §ÇÓ•l ly!°Ü˛y ˛õ!Ó˚Ó!ï≈˛ï˛
•ˆÏÎ˚ í˛y•z§y•z!Üœ˛Ü˛ !í˛Ü‰˛!ê˛G!fiê˛!°ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– §ÇÓ•l ly!°Ü˛y=!° •ƒyˆÏí»˛yˆÏ§!rê˛∆Ü˛ xÌ≈yÍ çy•zˆÏ°ÙˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚
ÌyˆÏÜ˛ ˆÊœ˛yˆÏÎ˚Ù å!ã˛e ≠ 5.6.2ä– !fiê˛!°Ó˚ ÙyV˛áyˆÏl ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï !òˆÏÎ˚ à!ë˛ï˛ ÙIy Óy Pith ÌyˆÏÜ˛–

Ü%˛[˛!°ï˛
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!ã˛e lÇ 5.6.2 /     ˆê˛!Ó˚§ @˝Ã!siÜ˛ˆÏ®Ó˚ ≤ÃfliˆÏFSÈò–

l Ù)° / ˛xfliy!lÜ˛ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈˆÏò §Ó≈Ó!•fli ~Ü˛hflÏÓ˚ cÜ˛– !Óhfl,Ïï˛ Ü˛ˆÏê≈˛: ò%•zË˛yˆÏà !ÓË˛_´ÈüüüÈÓ!•/Ü˛ˆÏê≈˛:
˛õyï˛°y ≤Ãyã˛#Ó˚ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ~ÓÇ xhs˝/Ü˛ˆÏê≈˛: 2-3 ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T ˆflœÒˆÏÓ˚lÜ˛y•zÙy myÓ˚y à!ê˛ï˛ñ xhs˝/Ü˛ˆÏê≈˛ˆÏ:Ó˚
!ë˛Ü˛ ˛õˆÏÓ˚•z ~Ü˛hflÏÓ˚ Ü˛ƒy§!˛õ!Ó˚Î˚yl ˛õ!ê˛ !Ó!¢‹T ~ˆÏu˛yí˛yÓ˚!Ù§ ~ÓÇ ˛õÓ˚Óï≈˛# ˆ˛õ!Ó˚§y•zÜ˛° çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚ÙˆÏÜ˛ !âˆÏÓ˚
ÌyˆÏÜ˛– çy•zˆÏ°Ù ~:yÜ≈˛ñ (Exarch), í˛y•zxyÜ≈˛ (diarch) å!ã˛e ≠ 5.6.3ä–

!ã˛e lÇ 5.6.3 /     ˆê˛!Ó˚§ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈò–

l ˛õeÜ˛ / ˛õeˆÏÜ˛Ó˚ |ôÁ≈ G !l¡¨cˆÏÜ˛Ó˚ ÙˆÏôƒ |k≈˛hflÏˆÏÜ˛Ó˚ ˆÜ˛y£Ï=!° xˆÏ˛õ«˛yÜ,˛ï˛ Óí˛¸ñ !l¡¨cˆÏÏÜ˛ ˛õeÓ˚¶…˛ Óï≈˛Ùyl–
ˆÙˆÏ§y!Ê˛° Ü˛°y ˛õƒy!°ˆÏ§í˛ G flõ!O ˛õyˆÏÓ˚lÜ˛y•zÙyÎ˚ !ÓË˛_´ ÌyÜ˛ˆÏï˛G ˛õyˆÏÓ˚ Óy lyG ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– Ùôƒ!¢Ó˚y xMÈ˛ˆÏ°
~Ü˛!ê˛ Ùye ~Ü˛ˆÏÜ˛!wÜ˛ ly!°Ü˛y Óy!u˛° ~ˆÏu˛yí˛yÓ˚!Ù§ !òˆÏÎ˚ ˛õ!Ó˚Ó,ï˛ ÌyˆÏÜ˛ ~ÓÇ •ƒyˆÏí»˛yˆÏ§y!rê˛∆Ü˛ å!ã˛e ≠ 5.6.4ä–
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!ã˛e lÇ 5.6.4 /     ˆê˛!Ó˚§ ˛õeˆÏÜ˛Ó˚ ≤ÃfliˆÏFSÈò–

l ˆê˛!Ó˚§ÈüÈ~Ó˚ ˛õeÜ˛=!° ˆÎ ˆÜ˛w#Î˚ xˆÏ«˛ §ÇÎ%_´ ÌyˆÏÜ˛ ï˛yÓ˚ ≤ÃfliˆÏSÈˆÏò @˝Ã!siÜ˛ˆÏ®Ó˚ lƒyÎ˚ xÇ¢ ˆòáy ÎyÎ˚–
cÜ˛ñ Ü˛ˆÏê≈˛: G •y•zˆÏ˛õyí˛yÓ˚!Ù§ SÈyí˛¸y ˛õex«˛ xÇˆÏ¢ !fiê˛!°Ó˚ xyÜ,˛!ï˛ xŸª«%˛Ó˚yÜ,˛!ï˛– §ÇÓ•l ly!°Ü˛y •ƒyˆÏí»˛yˆÏ§!rê˛∆Ü˛
~ÓÇ çy•zˆÏ°Ù ~:yÜ≈˛–

5.6.4 çll

çll ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚ñ xDç ~ÓÇ ˆÓ˚î%myÓ˚y §¡õß¨ •Î˚–

xDç çll / @˝Ã!siÜ˛ˆÏ®Ó˚ Ó!k≈˛£%è xÇˆÏ¢Ó˚ Ó,!k˛ ~ÓÇ ˛õ!Ó˚îï˛ xÇ¢ e´Ù¢ !Ól‹T •ˆÏÎ˚ ò%!ê˛ ¢yáyÎ˚ !ÓË˛_´ •Î˚–
xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ ò%!ê˛ ¢yáy ˆÌˆÏÜ˛ ò%!ê˛ lï%˛l í˛z!qˆÏòÓ˚ §,!‹T •Î˚–

ˆÓ˚î%myÓ˚y çll / ˆê˛!Ó˚ˆÏ§Ó˚ çll ˆÓ˚î%myÓ˚y §¡õy!òï˛ •Î˚– ˆÓ˚î%fli°#ˆÏï˛ ˆÓ˚î% í˛zÍ˛õß¨ •Î˚– ˆÓ˚î%fli°#=!° =FSÈyÜ˛yˆÏÓ˚
˛õeˆÏÜ˛Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ÓÑyÜ˛yˆÏly ≤Ãyhs˝ˆÏòˆÏ¢Ó˚ ò%•z˛õyˆÏ¢ §yçyˆÏly ÌyˆÏÜ˛ ~ÓÇ ˆ§yÓ˚y§ §,!‹T Ü˛ˆÏÓ˚– ˆ§yÓ˚y§ ˆÓ˚áyÜ˛yÓ˚ ~ÓÇ
x!Ó!FSÈß¨ xÓfliyÎ˚ §!Iï˛ ÌyˆÏÜ˛ Îy !§ˆÏlyˆÏ§yÓ˚y§ ôÓ˚ˆÏlÓ˚ ~ÓÇ ÓÑyÜ˛yˆÏly ˛õe !Ü˛lyÓ˚y !òˆÏÎ˚ xyÓ,ï˛ ÌyˆÏÜ˛  ÓˆÏ° ~!ê˛ˆÏÜ˛
ˆÙ!Ü˛ •zu%˛!§Î˚yÙ Ó°y •Î˚– ˆÓ˚î%fli°#Ó˚ !Ó˚ˆÏ§˛õê˛yÜ˛° í˛zÍ˛õ!_àï˛ Ë˛yˆÏÓ xhs˝/!Ü˛lyÓ˚y (intramarginal) çyï˛– Pteris

biaurita Ó˚ ˛õyï˛yÓ˚ xB˛#Î˚ ˛õ,ˆÏ¤˛ Ó‡ˆÏÜ˛y£Ï#Î˚ñ °¡∫y ˆÓ˚yÙ Óï≈˛Ùyl– ˆ§yÓ˚yˆÏ§Ó˚ ÙˆÏôƒ lÓ#l G ˛õ!Ó˚îï˛ ˆÓ˚î%fli°# x!ÓlƒhflÏ
xÓfliyÎ˚ §yçyˆÏly ÌyˆÏÜ˛ xÌ≈yÍ ˆÜ˛ylG !l!ò≈‹T !Ólƒy§ ˛õk˛!ï˛ xl%§Ó˚î Ü˛ˆÏÓ˚ lyñ ~•z ôÓ˚ˆÏlÓ˚ ˆ§yÓ˚y§ˆÏÜ˛ !Ù◊ ˆ§yÓ˚y§
(Mixed sorus) ÓˆÏ°– ≤Ã!ï˛!ê˛ ˆÓ˚î%fli°#ˆÏï˛ °¡∫y Ó,hs˝ ÌyˆÏÜ˛ ~ÓÇ í˛zÕ‘¡∫ xƒyl%°y§!ê˛ ˆÓ˚î%fli°#Ó˚ Óy•zˆÏÓ˚Ó˚ ~Ü˛ xÇ¢
àë˛l Ü˛ˆÏÓ˚ ~ÓÇ !Ü˛í˛z!ê˛lÎ%_´ ¢_´ ˆÜ˛y£Ï !òˆÏÎ˚ à!ë˛ï˛– ~•z xyÓÓ˚î#Ó˚ xlƒ xÇˆÏ¢ ˛õyï˛°y ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ Î%_´ !ÓˆÏ¢£Ï
ˆË˛òÜ˛ fliyl Óy ˆ‹Ty!ÙÎ˚yÙ (Stomium) ÌyˆÏÜ˛– xyÓÓ˚î#Ó˚ !Ë˛ï˛ˆÏÓ˚ ˆÓ˚î% í˛zÍ˛õyòÜ˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ 16!ê˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï §,‹T
•Î˚ñ Îy ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˆÓ˚î% àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%fli°#=!° ~Ü˛!ê˛ Ùye ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ çß√yÎ˚ xÌ≈yÍ
ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ çyï˛#Î˚ å!ã˛e ≠ 5.6.5ä–
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!ã˛e lÇ 5.6.5 /     ˆê˛!Ó˚§– a. ˛õeˆÏÜ˛Ó˚ !Ü˛lyÓ˚yÎ˚ ˆ§yÓ˚yˆÏ§Ó˚ xÓfliyló
b. ˆ§yÓ˚y§ xÇˆÏ¢ ˆÓ˚î%˛õˆÏeÓ˚ ≤ÃfliˆÏFSÈò–

ˆÓ˚î% §,!‹TÓ˚ ˛õÓ˚ ˆÓ˚î%fli°#Ó˚ ç° §MÈ˛Î˚ «˛Ùï˛y •…y§ ˆ˛õˆÏï˛ ÌyˆÏÜ˛ñ Ê˛ˆÏ° ˆÓ˚î%fli°# ÷‹Ò •ˆÏÎ˚ xƒyl%°y§ §B%˛!ã˛ï˛ •Î˚
~ÓÇ xƒyl%°y§ ˆ§yçy •ˆÏÎ˚ !Ë˛ï˛ˆÏÓ˚ ã˛y˛õ §,!‹T Ü˛ˆÏÓ˚– Ê˛°ï˛ ˆ‹Ty!ÙÎ˚yÙ xÇ¢ !Óò#î≈ •ˆÏÎ˚ ˆÓ˚î%=!° Óy•zˆÏÓ˚ SÈ!í˛¸ˆÏÎ˚ ˛õˆÏí˛¸
å!ã˛e ≠ 5.6.7ä– ˆÓ˚î% §Ùçyï˛#Î˚ñ ˆÓ˚î%Ó˚¶…˛ !e!¢Ó˚y !Ó!¢‹T–

!ã˛e lÇ 5.6.7 /     ˆê˛!Ó˚§– a. ˆÓ˚î%fli°#ó b. ˆÓ˚î%fli°#Ó˚ !ÓòyÓ˚î–

a.
b.

a.

b.
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5.6.5  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
ˆÓ˚î% !°DôÓ˚ í˛z!qò ~Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï– 16 !ê˛ ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ˆÌˆÏÜ˛ !ÙˆÏÎ˚y!§§ ≤Ã!e´Î˚yÎ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ 64!ê˛ ˆÓ˚î%

í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ˆÓ˚î%=!° ≤ÃyÎ˚ !eˆÏÜ˛yîyÜ,˛!ï˛Ó˚ •Î˚ ~ÓÇ !e!¢Ó˚y !Ó!¢‹T– ˆÓ˚î%Ó˚ ≤Ãyã˛#Ó˚ ˆÙyê˛yñ xhs˝ G Ó!•/cÜ˛ !Ó!¢‹Tñ
ˆ˛õ!Ó˚ˆÏflõyÓ˚!Ó•#lñ Ó!•gflÏÜ˛ ¢_´ñ !˛õD° ~ÓÇ !Ó!Ë˛ß¨Ë˛yˆÏÓ x°ÇÜ,˛ï˛– ˆÓ˚î%=!° §ÙÈüÈxyÜ,˛!ï˛Ó˚ñ §%ï˛Ó˚yÇ §ÙˆÏÓ˚î%≤Ã§) Óy
homosporous–

xl%Ü)˛° í˛z£èï˛y G xyo≈ï˛yÓ˚ ˆÓ˚î%Ó˚ Ó!•/≤Ãyã˛#Ó˚ !Óò#î≈ •Î˚ ~ÓÇ ~Ü˛!ê˛ !lí˛z!Üœ˛Î˚y§ !Ó!¢‹T ˆ≤ÃyˆÏê˛y≤’yçÙ Óy•zˆÏÓ˚
ˆÓ!Ó˚ˆÏÎ˚ ~ˆÏ§ ˆSÈyR ~Ü˛!ê˛ l°yÜ,˛!ï˛Ó˚ Ìƒy°y§ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– e´Ù¢ ~•z ˆÜ˛y£Ï!ê˛ ˆÌˆÏÜ˛ ~Ü˛!ê˛ !lí˛z!Üœ˛Î˚y§ Î%_´
Ó˚y•zçˆÏÎ˚í˛ ˆÜ˛y£Ï ≤ÃyÌ!ÙÜ˛ Ó˚y•zçˆÏÎ˚í˛ àë˛l Ü˛ˆÏÓ˚ñ Ìƒy°y§ ˆÜ˛y£Ï!ê˛ ÓyÓ˚ÓyÓ˚ ≤Ãfli ÓÓ˚yÓÓ˚ !ÓË˛_´ •ˆÏÎ˚ §Ó%ç !Ê˛ï˛yÓ˚ Ùï˛l
xyÜ,˛!ï˛ ôyÓ˚î Ü˛ˆÏÓ˚– ~•z !Ê˛ï˛yÓ˚ Ùï˛l xÇˆÏ¢Ó˚ ~Ü˛!ê˛ Óy ò%!ê˛ x@˝Ã ˆÜ˛y£Ï !ÓË˛y!çï˛ •ˆÏÎ˚ ã˛yÜ˛!ï˛Ó˚ xyÜ,˛!ï˛ ôyÓ˚î Ü˛ˆÏÓ˚–
˛õÓ˚Óï≈˛# Ü˛yˆÏ° ~•z ˆSÈyê˛ ã˛yÜ˛!ï˛!ê˛ ã˛y!Ó˚!òˆÏÜ˛ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛ˆÏÜ˛y£ÏhflÏÓ˚ !Ó!¢‹T Óí˛¸ ã˛yÜ˛!ï˛Ó˚ xyÜ˛yÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚–
e´ˆÏÙ ã˛yÜ˛!ï˛!ê˛ !âˆÏÓ˚ ~Ü˛§y!Ó˚ ≤Ãyhs˝#Î˚ Ë˛yçÜ˛ Ü˛°yÓ˚ ~ÓÇ ˛õyˆÏ¢Ó˚ ˆÜ˛y£Ï=!° x!ôÜ˛ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ã˛yÜ˛!ï˛Ó˚
x@˝ÃË˛yˆÏà áÑyˆÏçÓ˚ §,!‹T •Î˚ ~ÓÇ •*Í!˛õ[˛yÜ˛yÓ˚ ˆ≤ÃyÌƒy°y§ àë˛l Ü˛ˆÏÓ˚–

ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ˛õŸã˛yÍË˛yà ˆÌˆÏÜ˛ ˆàÔî Ó˚y•zçˆÏÎ˚í˛ à!ë˛ï˛ •Î˚– ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ˆÜ˛y£Ï=!° ˛õyï˛°y ≤Ãyã˛#Ó˚ !Ó!¢‹T ~ÓÇ
§y•zˆÏê˛y≤’yçÙ xˆÏlÜ˛=!° ã˛yÜ˛!ï˛Ó˚ lƒyÎ˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´– ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ G Ó˚y•zçˆÏÎ˚í˛ ÌyÜ˛yÎ˚ ~!ê˛ fl∫ˆÏË˛yç#–
ˆ≤ÃyÌƒy°y§ §•Óy§#ñ çll xD=!° xB˛ˆÏòˆÏ¢ xÓ!fliï˛–˛ ˛õ%Çôyl# ˛õŸã˛yÍË˛yˆÏà Ó˚y•zçˆÏÎ˚ˆÏí˛Ó˚ ÙˆÏôƒ í˛zÍ˛õß¨ •Î˚– flf#ôyl#
x@˝ÃË˛yˆÏàÓ˚ áÑyˆÏçÓ˚ !ë˛Ü˛ l#ˆÏã˛Ó˚ xÇˆÏ¢ ò°Ók˛Ë˛yˆÏÓ í˛zÍ˛õß¨ •Î˚– flf#ôyl#Ó˚ @˝Ã#Óy ˛õ%Çôyl#Ó˚ !òˆÏÜ˛ ÓÑyÜ˛yˆÏly ÌyˆÏÜ˛
å!ã˛e ≠ 5.6.8ä–

!ã˛e lÇ 5.6.8      /     ˆê˛!Ó˚§ÈüÈ~Ó˚ ˆ≤ÃyÌƒy°yˆÏ§Ó˚ flf# G ˛õ%Çôyl#Ó˚ xÓfliyl–
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˛õ%Çôyl# ˆSÈyê˛ñ xÓ,hs˝Ü˛ñ ˆày°yÜ˛yÓ˚ñ ˛õ%Çôyl#Ó˚ ≤Ãyã˛#Ó˚ !ï˛l!ê˛ xyÇ!ê˛Ó˚ lƒyÎ˚ (ring cell) ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ñ ~ÓÇ

l#ˆÏã˛ ~Ü˛!ê˛ Ó,hs˝ˆÏÜ˛y£Ï Óï≈˛Ùyl– ≤Ãyã˛#ˆÏÓ˚Ó˚ !Ë˛ï˛Ó˚ 32 !ê˛ Ó‡Êœ˛ƒyˆÏç°y !Ó!¢‹T ÷e´yî% à!ë˛ï˛ •Î˚– ˆ≤ÃyÌƒy°yˆÏ§Ó˚

í˛z˛õ!Ó˚ï˛ˆÏ° ~Ü˛!ê˛ ˆÜ˛yˆÏ£ÏÓ˚ xyl%Ë)˛!ÙÜ˛ !ÓË˛yçˆÏlÓ˚ §ˆÏD ˛õ%Çôyl# §,!‹T ÷Ó˚& •Î˚– l#ˆÏã˛Ó˚ !òˆÏÜ˛ ˆÓ§y° (Basal) ˆÜ˛y£Ï

G G˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï!ê˛ xƒyl‰ˆÏÌ!Ó˚!í˛Î˚y° •zl!¢Î˚y° (Intial)– ˆ¢ˆÏ£Ïy_´ ˆÜ˛y£Ï!ê˛ !ÓË˛_´ •ˆÏÎ˚ G˛õÓ˚!òˆÏÜ˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï~ÓÇ

l#ˆÏã˛ ≤ÃÌÙ l°yÜ,˛!ï˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– ˆÜ˛w#Î˚ ˆÜ˛y£Ï!ê˛ Óe´Ë˛yˆÏÓ !ÓË˛_´ •ˆÏÎ˚ Óy•zˆÏÓ˚Ó˚ xyÓÓ˚Ü˛ ˆÜ˛y£Ï (Jacket cell)

~ÓÇ ≤ÃyÌ!ÙÜ˛ xƒˆÏu»˛yˆÏàyl#Î˚ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– xyÓÓ˚Ü˛ ˆÜ˛yˆÏ£ÏÓ˚ ˆ˛õ!Ó˚Üœ˛#l#Î˚ åï˛° §Ùyhs˝Ó˚y°ä !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°

˛õ%Çôyl#Ó˚ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •Î˚– ≤ÃyÌ!ÙÜ˛ xƒyˆÏu»˛yˆÏàyl#Î˚ ˆÜ˛y£Ï!ê˛ ÓyÓ˚ÓyÓ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ 16!ê˛ ÷e´yî% Ùyï,˛ˆÏÜ˛y£Ï àë˛l

Ü˛ˆÏÓ˚– ˛õ!Ó˚îï˛ xÓfliyÎ˚ ˛õ%Çôyl#Ó˚ xyÓÓ˚î# ˆÜ˛y£Ï !Óò#î≈ •ˆÏÎ˚ ÷e´yî%=!° Óy•zˆÏÓ˚ !là≈ï˛ •Î˚ å!ã˛e ≠ 5.6.9ä–

flf#ôyl# ò°Ók˛Ë˛yˆÏÓ x@˝ÃÓï≈˛# áÑyˆÏçÓ˚ l#ˆÏã˛ xÓfliyl Ü˛ˆÏÓ˚– flf#ôyl# ˆòáˆÏï˛ â!ê˛Ó˚ xyÜ,˛!ï˛Ó˚ñ l#ˆÏã˛Ó˚ !òÜ˛

ˆày°yÜ,˛!ï˛Ó˚ ˆË˛rê˛yÓ˚ ~ÓÇ ~Ü˛!ê˛ ly!ï˛ò#â≈ §Ó˚& @˝Ã#Óy !lˆÏÎ˚ à!ë˛ï˛– ˆË˛rê˛yÓ˚ ˆ≤ÃyÌƒy°yˆÏ§Ó˚ Ü˛°yÎ˚ !lÙ!Iï˛ ÌyˆÏÜ˛–

ˆË˛rê˛yˆÏÓ˚Ó˚ ≤Ãyã˛#Ó˚ ˆl•z ~ÓÇ !í˛¡∫yî% G xB˛#Î˚ ly°# ˆÜ˛y£Ï !òˆÏÎ˚ à!ë˛ï˛ñ @˝Ã#Óy ˆ≤ÃyÌƒy°yˆÏ§Ó˚ ï˛ˆÏ°Ó˚ G˛õˆÏÓ˚ ≤Ã!«˛Æ

ÌyˆÏÜ˛– ˆ≤ÃyÌƒy°yˆÏ§Ó˚ G˛õÓ˚ ~Ü˛!ê˛ Ùye xyl%Ë)˛!ÙÜ˛Ë˛yˆÏÓ !ÓË˛_´ •ˆÏÎ˚ G˛õÓ˚ !òˆÏÜ˛ ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛!l ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛

ˆÜ˛w#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ Ùyï,˛ˆÏÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– l#ˆÏã˛Ó˚ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ •ˆÏÎ˚ !ï˛l!ê˛ ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ ì˛yÜ˛!l

ˆÜ˛y£Ïñ ÙyˆÏV˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛ ˆÓ§y° ˆÜ˛y£Ï– ì˛yÜ˛!l ˆÜ˛y£Ï ò%!ê˛ ˛õò≈y myÓ˚y ã˛yÓ˚!ê˛ ˆÜ˛yîyÜ%˛!l §yçyˆÏly ≤ÃyÌ!ÙÜ˛

@˝Ã#Óy ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚ñ •z!ï˛ÙˆÏôƒ ˆÜ˛w#Î˚ ˆÜ˛y£Ï ò%!ê˛ Ë˛yˆÏà !ÓË˛_´ •ˆÏÎ˚ G˛õˆÏÓ˚ ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ly°# ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛

≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ≤ÃyÌ!ÙÜ˛ @˝Ã#Óy ˆÜ˛y£Ï !ÓË˛_´ •ˆÏÎ˚ 3-5 ˆÜ˛y£Ï !Ó!¢‹T @˝Ã#Óy àë˛l Ü˛ˆÏÓ˚– @˝Ã#Óy ly°#

ˆÜ˛y£Ï e´ˆÏÙ !m!lí˛z!Üœ˛Î˚y§ !Ó!¢‹T •Î˚– ≤ÃyÌ!ÙÜ˛ xB˛#Î˚ ˆÜ˛y£Ï !ÓË˛_´ •ˆÏÎ˚ G˛õÓ˚ !òˆÏÜ˛ xˆÏ˛õ«˛yÜ,˛ï˛ ˆSÈyê˛ xB˛#Î˚ ly°#

ˆÜ˛y£Ï ~ÓÇ l#ˆÏã˛Ó˚ !òˆÏÜ˛ !í˛¡∫yî% ˆÜ˛y£Ï àë˛l Ü˛ˆÏÓ˚– @˝Ã#Óy ˆÜ˛y£Ï=!°Ó˚ x§Ù Ó,!k˛Ó˚ Ê˛ˆÏ° ~!ê˛ ˆÓÑˆÏÜ˛ ÎyÎ˚ å!ã˛e ≠

5.6.10ä–

!ã˛e lÇ 5.6.9      /      ˆê˛!Ó˚§– a. x˛õ!Ó˚îï˛ ˛õ%Çôyl#ó
b. ˛õ!Ó˚îï˛ ˛õ%Çôyl# ••zˆÏï˛ ÷e´yî%Ó˚ !ÓòyÓ˚îó c. ÷e´yî%–

a. b. c.
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!ã˛e lÇ 5.6.10      /      ˆê˛!Ó˚§– a. x˛õ!Ó˚îï˛ ˛õ%Çôyl#ó b. ˛õ!Ó˚îï˛ flf#ôyl#–

5.6.6  !lˆÏ£ÏÜ˛
ˆ≤ÃyÌƒy°yˆÏ§Ó˚ l#ˆÏã˛Ó˚ ï˛ˆÏ° çˆÏ°Ó˚ xy!ôÜ˛ƒ âê˛ˆÏ° !lˆÏ£ÏÜ˛ Ü˛yÎ≈ ÷Ó˚&– !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà•z ˛õ!Ó˚îï˛ flf#ôyl#Ó˚ xB˛#Î˚

ly°# ˆÜ˛y£ÏG @˝Ã#Óy ly°# ˆÜ˛y£Ï !Ól‹T •ˆÏÎ˚ !Ùí˛z!§ˆÏ°ç G Ùƒy!°Ü˛ xƒy!§í˛ §Ù!ß∫ï˛ ˛õˆÏÌÓ˚ §,!‹T Ü˛ˆÏÓ˚– Ùƒy!°Ü˛
xƒy!§ˆÏí˛Ó˚ (malic acid) ≤Ã!ï˛ xyÜ,˛‹T •ˆÏÎ˚ ~Ü˛!ê˛ Ó‡Êœ˛ƒyˆÏç°y Î%_´ ÷e´yî% @˝Ã#Óy ly°# ˛õˆÏÌ x@˝Ã§Ó˚ •ˆÏÎ˚ xÓˆÏ¢ˆÏ£Ï
!í˛¡∫yî%Ó˚ §ˆÏD !Ù!°ï˛ •Î˚– !l!£Ï_´ !í˛¡∫yî%Ó˚ ã˛y!Ó˚!òˆÏÜ˛ ~Ü˛!ê˛ ¢_´ ≤Ãyã˛#Ó˚ ˜ï˛!Ó˚ •Î˚ ~ÓÇ í˛zˆÏflõyÓ˚ Óy çy•zˆÏàyê˛ à!ë˛ï˛
•Î˚ñ §ˆÏD §ˆÏD lï%˛l ˆÓ˚î%ôÓ˚ çl%Ó˚ §)ã˛ly •Î˚–

5.6.7  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ §,!‹T
çy•zˆÏàyê˛ ≤ÃÌˆÏÙ flf#ôyl#Ó˚ x«˛ ÓÓ˚yÓÓ˚ °¡∫y°!¡∫ Ë˛yˆÏÓ ò%!ê˛ x§Ù ˆÜ˛yˆÏ£Ï !ÓË˛_´ •Î˚– ˆ≤ÃyÌƒy°yˆÏ§Ó˚ G˛õÓ˚!òˆÏÜ˛

ˆSÈyê˛ ˆÜ˛y£Ï!ê˛ ~!˛õˆÏÓ§y° G l#ˆÏã˛Ó˚ Óí˛¸ ˆÜ˛y£Ï!ê˛ •y•zˆÏ˛õyˆÏÓ§y° ˆÜ˛y£Ï– ˆÜ˛y£Ï ò%!ê˛ xyÓyÓ˚ §ÙˆÏÜ˛yˆÏî !ÓË˛_´ •ˆÏÎ˚ ã˛ï%˛‹TÎ˚
ò¢yÓ˚ §,!‹T Ü˛ˆÏÓ˚– xyˆÏÓ˚y ˛õÓ˚Óï≈˛# !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ÎÌye´ˆÏÙ 16 G 32 ˆÜ˛y£Ï §Ù!ß∫ï˛ xÓfliy §,!‹T Ü˛ˆÏÓ˚– 32 ˆÜ˛y£Ï
§Ù!ß∫ï˛ º*ˆÏîÓ˚ §¡ø%áfli í˛z˛õ!Ó˚ x‹TÜ˛ ˆÌˆÏÜ˛ !Óê˛˛õ §,!‹T •Î˚ñ !l¡¨ x‹TÜ˛ ˆÌˆÏÜ˛ ˛õyï˛y !là≈ï˛ •Î˚– ˛õŸã˛yÍÓï≈˛# í˛z˛õ!Ó˚
x‹TÜ˛ ˆÌˆÏÜ˛ Ù)° ~ÓÇ !l¡¨ x‹TÜ˛ ˆÌˆÏÜ˛ ˛õò à!ë˛ï˛ •Î˚– º*ˆÏîÓ˚ Ó,!k˛Ó˚ §ˆÏD ˆ≤ÃyÌƒy°y§ ÷!Ü˛ˆÏÎ˚ ÎyÎ˚ ~ÓÇ Ùy!ê˛ˆÏï˛
ˆ≤Ãy!Ìï˛ •ˆÏÎ˚ í˛z!qò !ê˛ˆÏÜ˛ ôˆÏÓ˚ Ó˚yˆÏá å!ã˛e ≠ 5.6.11ä–

!ã˛e lÇ 5.6.11     /     ˆê˛!Ó˚§ÈüÈ~Ó˚ x˛õ!Ó˚îï˛ ˆÓ˚î%ôÓ˚ í˛z!qò §Ù!ß∫ï˛ ˆ≤ÃyÌƒy°y§–

  ˆÓ˚î%ôÓ˚ í˛z!qò
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5.6.8  çl%/e´Ù
!lˆÏ£ÏˆÏÜ˛ÏÓ˚ Ê˛ˆÏ° º*îyî% àë˛ˆÏlÓ˚ §ˆÏD §ˆÏD ˆÓ˚î%ôÓ˚ çl%Ó˚ §)ã˛ly •Î˚– º*îyî% ˛õ!Ó˚î!ï˛ °yË˛ Ü˛ˆÏÓ˚ G lï%˛l ˆÓ˚î%ôÓ˚

í˛z!qò àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%ôÓ˚ í˛z!qò ˆÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ÎyÓ˚ ˆÌˆÏÜ˛ !°DôÓ˚ í˛z!qò §,!‹T •Î˚– !lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ° ˛õ%lÓ˚yÎ˚
xyÓyÓ˚ lï%˛l º*îyî% §,!‹T •Î˚–

5.6.9  §ly_´Ü˛Ó˚î ˜Ó!¢‹Tƒ
åÜ˛ä ~!ê˛ ~Ü˛!ê˛ fli°ç Ê˛yî≈ çyï˛#Î˚ í˛z!qò– ˆÓ˚î%ôÓ˚ í˛z!qò Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛–

åáä Ü˛y[˛ @˝Ã!siÜ˛Ï® Î%_´ Îy Ó˚ƒyˆÏÙrê˛y lyˆÏÙ ~Ü˛ ≤ÃÜ˛yÓ˚ ÷‹Ò ¢ÕÒ˛õe !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛–

åàä ˛õyï˛y ˆÎÔ!àÜ˛ ≤ÃÜ,˛!ï˛Ó˚–

åâä Ü˛y[˛ !í˛Ü‰˛!ê˛G!fiê˛!° Î%_´ ~ÓÇ ˛õe xÓÜ˛y¢ !Ó!¢‹T–

å.ä ˛õeˆÏÜ˛Ó˚ l#ˆÏã˛Ó˚ ï˛ˆÏ° ÓÑyÜ˛yˆÏly !Ü˛lyÓ˚y ˆÓ˚î%fli°# ~Ü˛!eï˛ •ˆÏÎ˚ ˆ§yÓ˚y§ àë˛l Ü˛ˆÏÓ˚– ˆ§yÓ˚y§ !§ˆÏlyˆÏ§yÓ˚y§
çyï˛#Î˚ñ !Ù◊ ˆ§yÓ˚y§ ˆày¤˛#Ë%˛_´ñ ˆ§yÓ˚yˆÏ§Ó˚ xÓfliyl xhs˝/!Ü˛lyÓ˚yÎ˚ (intramarginal)–

åã˛ä ˆÓ˚î%fli°#Ó˚ í˛zÍ˛õ!_ ˆ°ˆÏ≤WzˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ çyï˛#Î˚–

åSÈä ˆ≤ÃyÌƒy°y§ §Ó%ç ÓˆÏî≈Ó˚ G •*Í!˛õ[˛yÜ˛yÓ˚ñ §•Óy§#ñ fl∫ˆÏË˛yç#–

åçä ˆê˛!Ó˚§ ~Ü˛!ê˛ §ÙˆÏÓ˚î%≤Ã§) í˛z!qò–

xl%¢#°l#ÈüüüÈ5

1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚&l ≠

åÜ˛ä Pteris-~Ó˚ ˆ§yÓ˚y§ Ï̂Ü˛ (i) §Ó˚° (ii) ˆ@˝Ã Ï̂í˛ê˛ (iii) !Ù◊ ˆ§yÓ˚yÙ Ó Ï̂°–

åáä Pteris-~Ó˚ ˆÓ˚î% fli°# (i) Ó‡ (ii) ~Ü˛!ê˛ (iii) ã˛yÓ˚!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌ Ï̂Ü˛ §,!‹T •Î˚–

åàä Pteris-~Ó̊ !fiê˛!°Ó̊ àë˛l (i) ˆ§y°y Ï̂ly!fiê˛!° (ii) !í˛Ü‰̨ !ê˛G!fiê˛!° (iii) ˆ§y°y Ï̂ly!fiê˛!° G !í˛Ü‰̨ !ê˛G!fiê˛!° •Î̊–

2. !§ Ï̂ly Ï̂§yÓ˚y§ Ü˛y Ï̂Ü˛ Ó Ï̂°⁄ í z̨òy•Ó˚î !òl–

3. Pteris-~Ó˚ ç#Ólã˛e´ !ã˛e §•Ü˛y Ï̂Ó˚ Óî≈ly Ü˛Ó˚&l–

4. !ã˛e§• Pteris-~Ó˚ ˆ≤ÃyÌƒy°y Ï̂§Ó˚ Óî≈ly !òl–

5.7  §yÓ˚yÇ¢

Psilotum, Lycopoduim G Selaginella !Ó!Ë˛ß¨ ˆ◊!îÓ˚ Ê˛yˆÏî≈Ó˚ §yˆÏÌ ~Ü˛•z çyÎ˚àyÎ˚ ˛õyGÎ˚y ÎyÎ˚ ï˛y•z ~ˆÏòÓ˚
Ê˛yî≈ §•ˆÏÎyà# Ó°y •Î˚– ~Ó˚y xy!ò ˆ◊!îÓ˚ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛y ~ÓÇ Ó§!ï˛ñ fl∫Ë˛yÓñ àë˛làï˛ ˜Ó!ã˛eƒñ çll §Ó !òÜ˛ ˆÌˆÏÜ˛
˛õÓ˚flõˆÏÓ˚Ó˚ ˆÌˆÏÜ˛ fl∫ï˛sf–
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Psilotum àî!ê˛ §y•zˆÏ°yê˛˛õ!§í˛y ˆ◊!î §y•zˆÏ°yˆÏê˛§# ˛õ!Ó˚ÓyÓ˚Ë%˛_´– Psilotum nudum G P. flaccidum ~•z
ò%!ê˛ ≤Ãçy!ï˛ ˆòáy ÎyÎ˚– ≤ÃÌÙ!ê˛ e´yhs˝#Î˚ G í˛z˛õe´yhs˝#Î˚ xMÈ˛ˆÏ° G !mï˛#Î˚!ê˛ e´yhs˝#Î˚ xMÈ˛ˆÏ° ˛õÓ˚y◊Î˚# Ó˚*ˆÏ˛õ Ê˛yî≈ G
˛õyÙ (Palm) çyï˛#Î˚ àyˆÏSÈ ˆòáy ÎyÎ˚– ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ Ù)°•#lñ @˝Ã!siÜ˛® §Ùß∫ï˛ñ @˝Ã!siÜ˛® xy!ò ˆ≤ÃyˆÏê˛y!fiê˛!° Î%_´
~ÓÇ ÓyÎ˚Ó# Ü˛y[˛ Ó!•Ù%≈á# §y•zˆÏÊ˛yˆÏly!fiê˛!° G xƒy!QˆÏly!fiê˛!° Î%_´ •Î˚– ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛ ¢ÕÒ ˛õe §ò,¢ í˛z˛õyD ÌyˆÏÜ˛–
ˆÓ˚î%fli°# !e°!ï˛ Î%_´ §y•zlƒyl!çÎ˚yÙ àë˛l Ü˛ˆÏÓ˚ Îy ¢ÕÒ ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ í˛zÍ˛õß¨ •Î˚– ˆÓ˚î%fli°# §ÙˆÏÓ˚î%≤Ã§)ñ ˆÓ˚î%
ÙˆÏly!°ê˛– ˆ≤ÃyÌƒy°y§ Óî≈•#lñ Ë)˛!l¡¨fli– !°DôÓ˚ í˛z!qˆÏò §ÇÓ•l Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ ˆòáy ÎyÎ˚– !°DôÓ˚ G ˆÓ˚î%ôÓ˚
í˛z!qˆÏòÓ˚ Óƒy!•ƒÜ˛ G xyË˛ƒhs˝Ó˚#î §yò,¢ƒ ~•z ò%•z çl%Ó˚ §Ù§Çfli •GÎ˚yÓ˚ •z!Dï˛ ˆòÎ˚– ˆe´yˆÏÙyˆÏçyˆÏÙÓ˚ §Çáƒy n = 52-

54, n = 104 åˆê˛ê˛∆y≤’ˆÏÎ˚í˛äñ n = 210 åˆ•:y≤’ˆÏÎ˚í˛ä ˆòáy ÎyÎ˚–
Lycopodium °y•zÜ˛˛õ!§í˛y ˆ◊!îË%˛_´ G °y•zˆÏÜ˛yˆÏ˛õy!í˛ˆÏÎ˚§# ˛õ!Ó˚ÓyÓ˚Ë%˛_´ ~Ü˛!ê˛ àî Îy §yôyÓ˚îË˛yˆÏÓ Üœ˛yÓ Ù§ñ

Óy Ë)˛!Ùç ˛õy•zl lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ≤ÃyÎ˚ 200!ê˛Ó˚ ˆÓ!¢  ≤Ãçy!ï˛ @˝Ã#‹ø ≤Ãôyl G ¢#ï˛ ≤Ãôyl xMÈ˛ˆÏ° !Óhfl,Ïï˛ñ ÎyÓ˚ 33!ê˛
≤Ãçy!ï˛ ˛õyGÎ˚y ÎyÎ˚ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ°– °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ ˚ ˛õ)Ó≈§)Ó˚#Ó˚y Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Î%ˆÏà !Ó¢y°yÜ,˛ï˛ Ó,«˛
!•ˆÏ§ˆÏÓ !Óhfl,Ï!ï˛ °yË˛ Ü˛ˆÏÓ˚!SÈ°– ˆÓ˚î%ôÓ˚ í˛z!qò!ê˛ Ù,òàï˛ ÓyÎ˚Ó#Î˚ Ü˛y[˛ Î%_´– Ù)° xfliy!lÜ˛ ~ÓÇ ˛õyï˛y Ùy•zˆÏe´y!Ê˛°
çyï˛#Î˚– Ü˛yˆÏ[˛ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ˆ≤ÃyˆÏê˛y!fiê˛!° ˆòáy ÎyÎ˚– ¢yáy Óy Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà ˆÓ˚î%˛õe=!° âl§!ß¨!Ó‹T •ˆÏÎ˚
ˆÓ˚î%˛õeÙOÓ˚# àë˛l Ü˛ˆÏÓ˚ñ ˆÓ˚î%fli°# ˆÓ˚î%˛õˆÏeÓ˚ ˛õ,¤˛ˆÏòˆÏ¢ xÓfliyl Ü˛ˆÏÓ˚ñ §ÙˆÏÓ˚î%≤Ã§)ñ ˆÓ˚î% ê˛∆y•z!°ê˛– ˆ≤ÃyÌƒy°y§ !Ó!Ë˛ß¨
≤ÃÜ˛yˆÏÓ˚Ó˚ ˆÎÙl xyÇ!¢Ü˛ ÓyÎ˚Ó#Î˚ñ xyÇ!¢Ü˛ Ë)˛!l¡¨fli (Lycopodium) Óy Óî≈•#l Ë)̨ !l¡¨fli Ü˛®y° (L. clavatum)

ˆ≤ÃyÌƒy°y§ ˆòáy ÎyÎ˚– !°DôÓ˚ í˛z!qò §•Óy§#–
Selaginella àî!ê˛G °y•zÜ˛˛õ!§í˛y ˆ◊!îË%̨ _´ !Ü˛v ˆ§°y!ç Ï̂l Ï̂°§# ˛õ!Ó̊ÓyÓ̊Ë%̨ _´– ≤ÃyÎ̊ 700 ≤Ãçy!ï˛Ó̊ ˆ§°y!ç Ï̂l°y

~ ˛õÎ≈hs˝ çyly ˆà Ï̂SÈ ÎyÓ̊ ˆÓ!¢Ó̊Ë˛yà•z ly!ï˛¢# Ï̂ï˛y£è xMĘ̀ Ï̂°Ó̊ ÓlË)̨ !Ù ï˛° Ï̂ò Ï̂¢ çß√yÎ̊ñ Ü˛ Ï̂Î̊Ü˛!ê˛ ≤Ãçy!ï˛ ÙÓ̊&≤ÃyÎ̊ xMĘ̀ Ï̂°
çß√yÎ̊– ˆÓ̊î%ôÓ̊ í z̨!qò Ü˛y[˛ñ Ù)° G ˛õ Ï̂e !ÓË˛_´– Ü˛y[˛ ˆÌ Ï̂Ü˛ ˛õe•#lñ Óî≈•#l Ó̊y•ẑ Ïçy Ï̂Ê˛yÓ̊ lyÙÜ˛ í z̨̨ õyD §,!‹T •Î̊– ˛õyï˛y
§Ù˛õe# Óy !Ó£ÏÙ˛õe# •Î̊– ˛õyï˛yÓ̊ ˛õ,¤˛ Ï̂ò Ï̂¢ !°!àí z̨° ly Ï̂Ù «%̨ o !ç•¥yÓ̊ lƒyÎ̊ xD Ìy Ï̂Ü˛– Ü˛y Ï̂[˛ ê ∆̨yÓy!Ü˛í z̨!° ly Ï̂Ù
Ü˛ƒy§!˛õ!Ó̊Î̊l ˛õ!ê˛Î%_´ ò#â≈ ˆÜ˛y£Ï Ìy Ï̂Ü˛ Îy ˛Ü˛ Ï̂ê≈̨ : G !fiê˛!° Ï̂Ü˛ §ÇÎ%_´ Ü˛ Ï̂Ó̊ ~ÓÇ ~ Ï̂Ü˛ ~ Ï̂u˛yí˛yÓ̊!Ù§ Ó Ï̂° Ù Ï̂l Ü˛Ó̊y •Î̊–
ˆ§°y!ç Ï̂l°y x§Ù Ï̂Ó̊î%≤Ã§)ñ Ê˛yî≈çyï˛#Î̊ í z̨!qò ~ÓÇ ˆÓ̊î%ÙOÓ̊# Ï̂ï˛ ˛õ%Ç G flf# ˆÓ̊î%fli°# ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ˆÓ̊î%̨ õe ÙOÓ̊# Ï̂ï˛
xÓfliyl Ü˛ Ï̂Ó̊– !°DôÓ̊ í z̨!qò !Ë˛ß̈Óy§#ñ ~áy Ï̂l ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ flf# G ˛õ%Ç !°DôÓ̊ í z̨!qò §,!‹T •Î̊–

ˆfl≥˛l˛õ‰!§í˛y ˆ◊!îË%˛_´ ~Ü˛Ùye ç#!Óï˛ àî •° Equisetum Óy •§≈ˆÏê˛°– xˆÏfiê˛∆!°Î˚y G !lí˛z!ç°ƒyu˛ SÈyí˛¸y ≤ÃyÎ˚
§yÓ˚y ˛õ,!ï˛Ó#ˆÏï˛ ~!ê˛ !Óhfl,Ïï˛– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ !•Ùy°Î˚ §Ç°@¿ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ° G lò# í˛z˛õï˛ƒÜ˛yÎ˚ ~ˆÏòÓ˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ ˆòáy
ÎyÎ˚– ~!ê˛ ~Ü˛!ê˛ Ó‡Ó£Ï≈ç#Ó#ñ Ó#Ó˚&Í çyï˛#Î˚ í˛z!qò– ˆÓ˚î%ôÓ˚ í˛z!qˆÏò ~Ü˛!ê˛ Ë)˛!l¡¨fli Ü˛®° xÇ¢ G ~Ü˛!ê˛ ÓyÎ˚Ó#Î˚ xÇ¢
xyˆÏSÈ Îy ˛õÓ≈ G ˛õÓ≈ÙˆÏôƒ !ÓË˛_´– ˛õÓ≈ÙˆÏôƒ áÑyç G !¢Ó˚y ~Ü˛yhs˝Ó˚ Ë˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛– í˛z˛õ!Ó˚cˆÏÜ˛ !§!°Ü˛yhflÏÓ˚ ÌyÜ˛yÎ˚
~!ê˛ í˛z!qòˆÏÜ˛ ò,ì˛¸ï˛y ≤Ãòyl Ü˛ˆÏÓ˚– Ü˛yˆÏ[˛Ó˚ Ó!•Ù≈Iy xÇˆÏ¢ Ë˛ƒyˆÏ§Ü%˛°yÓ˚ ly°# G ly!°Ü˛y Óy!u˛ˆÏ°Ó˚ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù
xÇˆÏ¢ Ü˛ƒyÓ˚#ly° ly°# Óy ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ly°# ÌyˆÏÜ˛– •zÜ%˛•z!çê˛yÙÈüÈ~ çll fl≥˛#ï˛ Ü˛® åxDçä G ˆÓ˚î%myÓ˚y §¡õl
•Î˚– ˆÓ˚î%ÙOÓ˚#ˆÏï˛ xˆÏlÜ˛=!° Ó,_yÜ˛yÓ˚ ã˛yÜ˛!ï˛Ó˚ lƒyÎ˚ ˆÓ˚î%fli°# ò[˛ (Sporangiophore) §!Iï˛ ÌyˆÏÜ˛ ~ÓÇ ~ˆÏòÓ˚
≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ l#ˆÏã˛Ó˚ ï˛ˆÏ° V%˛°hs˝ xÓfliyÎ˚ ˆÓ˚î%fli°# ÌyˆÏÜ˛– ˆÓ˚î% ~Ü˛•z xyÜ,˛!ï˛Ó˚ å§ÙˆÏÓ˚î%≤Ã§)äñ ˆÓ˚î%Ó˚ Óy•zˆÏÓ˚ ~!˛õˆÏflõyÓ˚
lyˆÏÙ ~Ü˛!ê˛ ˛õò≈y ÌyˆÏÜ˛ Îy !ÓË˛_´ •ˆÏÎ˚ ã˛yÓ˚!ê˛ !Ê˛ï˛yÓ˚ ÙˆÏï˛y •zˆÏ°ê˛yÓ˚ àë˛l Ü˛ˆÏÓ˚ Îy ˆÓ˚î%!ÓhflÏyˆÏÓ˚ §y•yÎƒ Ü˛ˆÏÓ˚– !Ü˛S%È
!Ü˛S%È ≤Ãçy!ï˛ˆÏï˛ ≤ÃyÓ˚!Ω˛Ü˛ x§ÙˆÏÓ˚î%≤Ã§)ï˛y (Incipient heterospory) ˆòáy ÎyÎ˚– ˆ≤ÃyÌƒy°y§ §Ó%ç Ó˚Ç ~Ó˚ñ §•Óy§#
Óy !Ë˛ß¨Óy§# •ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ ˆ≤ÃyÌƒy°y§ ˆÌˆÏÜ˛ ~Ü˛y!ôÜ˛ ˆÓ˚î%ôÓ˚ í˛z!qò §,!‹T •Î˚– •zÜ%˛•z!çê˛yˆÏÙÓ˚ ˆË˛£Ïç
!•ˆÏ§ˆÏÓ ÓƒÓ•yÓ˚ SÈyí˛¸yG ~Ó˚ !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛ á!lç åˆ§ylyä xl%§¶˛yˆÏl §y•yÎƒ Ü˛ˆÏÓ˚–
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Pteris ~Ü˛!ê˛ !Ê˛!°ˆÏÜ˛!°§ ÓˆÏà≈Ó˚ñ ˆê˛!Ó˚ˆÏí˛§# ˆàyeË%˛_´ ~Ü˛!ê˛ x!ï˛˛õ!Ó˚!ã˛ï˛ fli°ç Ê˛yî≈ Îy ˛õ,!ÌÓ#Ó˚ @˝Ã#‹ø≤Ãôylñ
í˛z˛õ@˝Ã#‹ø ≤Ãôyl xMÈ˛ˆÏ°Ó˚ ¢#ï˛°ñ ˆË˛çyñ SÈyÎ˚yFSÈß¨ xMÈ˛ˆÏ° ≤Ãã%˛Ó˚ ˆòáy ÎyÎ˚– í˛z!qòˆÏòÏ• Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓˆÏË˛!òï˛ó
Ü˛y[˛ áÓ≈ñ ò,ì˛¸ñ ¢yáy•#l @˝Ã!siÜ˛y[˛ Îy ÓyòyÙ# ¢ÕÒ åÓ˚ƒyˆÏÙrê˛yä !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛– ˛õyï˛y ˆÎÔ!àÜ˛ñ x˛õ!Ó˚îï˛ ˛õyï˛yÎ˚ Ù%Ü%˛°
˛õe !Ólƒy§ ˆòáy ÎyÎ– Ü˛y[˛ !í˛Ü‰˛!ê˛G!fiê˛!° Î%_´ ~ÓÇ ˛õeyÓÜ˛y¢ !Ó!¢‹T– ˆÓ˚î%ôÓ˚ í˛z!qˆÏò xDç G ˆÓ˚î%myÓ˚y çll
Ü˛yÎ≈ •Î˚– ˛õeˆÏÜ˛Ó˚ l#ˆÏã˛Ó˚ ï˛ˆÏ° ÓÑyÜ˛yˆÏly !Ü˛lyÓ˚yÎ˚ ˆÓ˚î%fli°# ~Ü˛!eï˛ •ˆÏÎ˚ !§ˆÏlyˆÏ§yÓ˚y§ àë˛l Ü˛ˆÏÓ˚– ˛õ!Ó˚fl≥%˛Ó˚îàï˛
Ë˛yˆÏÓ ˆ§yÓ˚y§ !Ù◊çyï˛#Î˚ (Mixed)– ˆ§yÓ˚y§ ÓÑyÜ˛yˆÏly ˛õe!Ü˛lyÓ˚y !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛ ÓˆÏ° ~!ê˛ˆÏÜ˛ ˆÙÜ˛# •zu%˛!§Î˚yÙ
ÓˆÏ°– ˆÓ˚î%fli°#Ó˚ í˛zÍ˛õ!_ ˆ°ˆÏ≤WzyˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ çyï˛#Î˚ó §ÙˆÏÓ˚î% ≤Ã§)ñ ˆÓ˚î%Ó˚¶…˛ !eôy!ÓË˛_´– ˆ≤ÃyÌƒy°y§ §Ó%ç Ó˚Ç
~Ó˚ñ •*Í!˛õ[˛yÜ˛yÓ˚ ~ÓÇ §•Óy§#–

5.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1É ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l /

åÜ˛ä Selaginella ˆï˛ ˛õyï˛yÓ˚ ˛õ,¤˛ˆÏòˆÏ¢ !ç•¥yÓ˚ xyÜ˛yˆÏÓ˚Ó˚ ˆÎ x!Ë˛!«˛Æ xD ÌyˆÏÜ˛ ï˛yˆÏÜ˛ Ó Ï̂°–
åáä Selaginella Ó˚ ≤Ãçy!ï˛ˆÏï˛ ≤ÃÜ,˛ï˛ ˆË˛ˆÏ§° ˛õyGÎ˚y ÎyÎ˚–
åàä Selaginella à Ï̂îÓ˚ Ü˛y Ï̂[˛ ˆÎ ˛õe•#lñ ò#â≈ñ x!Ë˛Ü˛£Ï≈ xl%Ü)̨ °Óï≈̨ # í z̨̨ õyD ˆÓÓ˚ •Î˚ ï˛y Ï̂Ü˛ Ó Ï̂°–
åâä ˆ•:y≤Ã°ˆÏÎ˚í˛ Psilotum •ƒy≤’ˆÏÎ˚í˛ ˆe´yˆÏÙyˆÏçyÙ §Çáƒy n =

å.ä ˆ≤ÃyˆÏê˛yÜ˛Ù≈ Î%_´ Lycopodium ~Ó˚ ≤Ãçy!ï˛ˆÏï˛ ˛õe §ò,¢ xÇ¢=!°ˆÏÜ˛ Ó Ï̂°–

2É §Ç!«˛Æ í˛z_Ó˚ !òl

åÜ˛ä Psilotum ~Ó˚ ˆÓ˚î%§,!‹TÜ˛yÓ˚# xÇ¢ˆÏÜ˛ §y•zlƒyl!çÎ˚yÙ Ó°yÓ˚ ˆÎÔ!_´Ü˛ï˛y Ü˛ï˛ê˛y⁄
åáä Lycopodium ~Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !fiê˛!°Ó˚ !Ó!Ë˛ß¨ï˛yÓ˚ x!Ë˛Óƒ!_´àï˛ =Ó˚&c Ü˛#⁄
åàä xD§Çfliylàï˛ Ë˛yˆÏà Selaginella Ó˚ Ó˚y•zˆÏçyˆÏÊ˛yÓ˚ˆÏÜ˛ Ü˛# Ó°y •Î˚⁄

n xl%¢#°l#ÈüüüÈ1.

1. §!ë˛Ü˛ í˛z_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚&l

åÜ˛ä Pteris ~Ó˚ ˆ§yÓ˚y§ˆÏÜ˛  (i) §Ó˚°ñ (ii) ˆ@˝ÃˆÏí˛ê˛ñ (iii) !Ù◊ ˆ§yÓ˚y§ ÓˆÏ°–
åáä Pteris ~ ˆÓ˚î%fli°#  (i) Ó‡ñ (ii) 1!ê˛ñ (iii) 4!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ §,!‹T •Î˚–
åàä Pteris ~ !fiê˛!°Ó˚ àë˛l  (i) ˆ§y°yˆÏly!fiê˛!°ñ (ii) !í˛Ü˛‰!ê˛G!fiê˛!°ñ (iii) ˆ§y°yˆÏly!fiê˛!° G

!í˛Ü‰˛!ê˛G!fiê˛!° •Î˚–
2. §ÇˆÏ«˛ˆÏ˛õ í˛z_Ó˚ !òl

åÜ˛ä ˆÙ!Ü˛ •zu%˛!§Î˚yÙ Ü˛#⁄ ˆÜ˛yÌyÎ˚ ˛õyGÎ˚y ÎyÎ˚⁄
åáä ˆflõyˆÏÓ˚yˆÏÊ˛yÓ˚ Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ~Ó˚ Ü˛yç Ü˛#⁄
åàä Equisetum ~Ó˚ ˆÜ˛y£Ï≤Ãyã˛#Ó˚ !§!°Ü˛y xyhflÏÓ˚î xï˛ƒyÓ¢ƒÜ˛#Î˚ ˆÜ˛l⁄
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5.9 í˛z_Ó˚Ùy°y

xl%¢#°l# – 1

1. åÜ˛ä Psilotum flaccidum

åáä Ùy•zˆÏÜ˛yÓ˚y•zçy àë˛lÜ˛yÓ˚# SÈeyÜ˛

åàä §y•zlƒyl‰!çÎ˚yÙ

åâä Ó˚y•z!lGÊ˛y•zê˛yÓ˚ xhs˝à≈ï˛ ˆÓ˚ly!°Î˚y

å.ä Ùôƒ≤ÃˆÏòˆÏ¢Ó˚ ˛õÑyã˛ÙyÓ˚# G xy§yÙ xMÈ˛°–

2. åÜ˛ä Ë%˛°ñ åáä !ë˛Ü˛ñ åàä Ë%˛°ñ åâä !ë˛Ü˛ñ å.ä Ë%˛°–

xl%¢#°l# – 2

1. åÜ˛ä ÚÜœ˛yÓ Ù§Û Óy ÚË)˛!Ùç ˛õy•zlÛ

åáä Ùy•zˆÏe´y!Ê˛°

åàä Lycopodium cernuum

åâä á[˛#Ë˛Ól

å.ä ò%•z Êœ˛ƒyˆÏç°y

2. åÜ˛ä ˆí˛ˆÏË˛y!lÎ˚yl G Ü˛yÓ≈!lˆÏÊ˛Ó˚y§

åáä ˛õ,¤˛ˆÏò¢

åàä Lycopodium lucidulum G L. selago

åâä Lycopodium complanatum

å.ä fl≥˛#ï˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙy–

§Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. åÜ˛ä !°!àí˛z°
åáä Selaginella rupestris, S. densa, S. arizonica •zï˛ƒy!ò–
åàä Ó˚y•zˆÏçyÊ˛Ó˚
åâä 2 = 210

å.ä ˆ≤ÃyˆÏê˛y!Ê˛°
2. åÜ˛ä Psilotum ˆÓ˚î%fli°#Ó˚ xD§Çfliy!lÜ˛ ≤ÃÜ,˛!ï˛ !Óï˛ˆÏÜ≈˛Ó˚ !Ó£ÏÎ˚– ˆÜ˛í˛z ÙˆÏl Ü˛ˆÏÓ˚l ~!ê˛ !ï˛l ≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T

ˆÓ˚î%fli°# xyÓyÓ˚ xlƒÓ˚y ÙˆÏl Ü˛ˆÏÓ˚l ≤ÃˆÏï˛ƒÜ˛!ê˛ ≤ÃˆÏÜ˛y¤˛ ~Ü˛ ~Ü˛!ê˛ ˛õ,ÌÜ˛ ˆÓ˚î%fli°# §%ï˛Ó˚yÇ ~!ê˛ˆÏÜ˛
§y•zlƒyl‰!çÎ˚yÙ Ó°y Î%!_´§Çàï˛– !ÓÎ˚yÓ˚ˆÏ•yê˛ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòˆÏál ˆÎ ≤ÃyÓ˚!Ω˛Ü˛ ˆÜ˛y£Ï ˆÌˆÏÜ˛ !ï˛l!ê˛



NSOU l  CC-BT-04 179

≤Ã Ï̂Ü˛y¤˛ ˛õ,ÌÜ˛ Ë˛y Ï̂Ó §,!‹T • Ï̂Î˚̂ ÏSÈ ~ÓÇ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ ≤Ã Ï̂Ü˛y Ï̂¤˛Ó˚ !l¡¨yÇ Ï̂¢ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ ly!°Ü˛y Óy!u˛°
Óï≈̨ Ùyl– ~SÈyí ¸̨yG Psilotum ~Ó˚ !Ó!Ë˛ß¨ ˆÜœ̨ yl ˛õÓ˚#«˛y Ü˛ Ï̂Ó˚ ≤ÃÙy!îï˛ • Ï̂Î˚̂ ÏSÈ ˆÎ §y•ẑ Ï°yê˛y Ï̂ÙÓ˚

§y•zlƒyl‰!çÎ˚yÙ ~Ó˚ §Ω˛yÓƒ ˛õ)Ó≈§)Ó˚# Ï̂òÓ˚ åÓ˚y•z!lÊ˛y•zê˛yÓ˚ xhs˝Ë%≈̨ _´ Renalia) «%̨ o Ó,hs˝Î%_´ ˛õ,ÌÜ˛
ˆÓ˚î%fli°#Ó˚ x!Ë˛Óƒ!_´Ó˚ Ê˛ Ï̂° Ó,̂ Ïhs˝Ó˚ e´ÙyÓ°%!Æ G ˆÓ˚î%fli°#Ó˚ ~Ü˛e#Ü˛Ó˚î • Ï̂Î˚ à!ë˛ï˛ • Ï̂Î˚̂ ÏSÈ–

åáä Lycopodium ~Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ Ï̂ï˛ ~Ùl!Ü˛ ~Ü˛•z ≤Ãçy!ï˛Ó˚ í z̨!q Ï̂òÓ˚ !Ó!Ë˛ß¨ x Ï̂D ˆ≤Ãy Ï̂ê˛y!fiê˛!°Ó˚
!Ó!Ë˛ß¨ï˛y ˆòáy ÎyÎ˚– Lycopodium serratum, L. selago, L. phlegmaria ≤Ãçy!ï˛ˆÏï˛
xƒyÜ˛•zê˛ Ï̂ly!fiê˛!° ˆòáy ÎyÎ˚– xƒy!Q Ï̂°y!fiê˛!°Ó˚ ï˛yÓ˚yÜ,̨ !ï˛ ˆÜ˛w#Î˚ çy•ẑ Ï°Ù hflÏΩ˛ ˆË˛ Ï̂D !à Ï̂Î˚ §Ùyhs˝Ó˚y°
ˆ≤’ê˛ ~Ó˚ lƒyÎ˚ §!Iï˛ • Ï̂Î˚ ˆ≤’Ü‰̨ Ï̂ê˛y!fiê˛!° à!ë˛ï˛ •Î˚ Îy Lycopodium clavatum ~ ˆòáy ÎyÎ˚– L.

cernuum ~ çy•ẑ Ï°Ù G ˆÊœ̨ y Ï̂Î˚Ù ˆ≤’ê˛=!°Ó˚ xyÓ˚G Ë˛yDl G !Ù◊ Ï̂îÓ˚ Ê˛ Ï̂° !Ù◊ ˆ≤’y Ï̂ê˛y!fiê˛!° àë˛l
Ü˛ Ï̂Ó˚– !Ó!Ë˛ß¨ ôÓ˚̂ ÏlÓ˚ ˆ≤Ãy Ï̂ê˛y!fiê˛!°Ó˚ Ù Ï̂ôƒ •ƒy Ï̂≤’y!fiê˛!° G xƒy!Q Ï̂ly!fiê˛!° Ï̂Ü˛ xy!ò ˆ◊!îÓ˚ñ !Ù◊
ˆ≤Ãy Ï̂ê˛y!fiê˛!° Ï̂Ü˛ í z̨ß¨ï˛ ~ÓÇ ˆ≤’ Ï̂Qy!§!° Ï̂Ü˛ ~•z ò%!ê˛Ó˚ ÙyV˛yÙy!V˛ ˆ◊!îÓ˚ Ó Ï̂° Ù Ï̂l Ü˛Ó˚y •Î˚–

åàä Ó˚y•ẑ Ïçy Ï̂Ê˛y Ï̂Ó˚Ó˚ xD§Çfliy!lÜ˛ àë˛l §¡õ Ï̂Ü≈̨  !Ó!Ë˛ß¨ Ùï˛ xy Ï̂SÈ– §yôyÓ˚îË˛y Ï̂Ó ~Ü˛!ê˛ ~Ü˛!ê˛ ˛õe•#l !Óê˛˛õ
Ó Ï̂° Ù Ï̂l Ü˛Ó˚y •Î˚ Ü˛yÓ˚î ~Ó˚ x@˝ÃË˛y Ï̂à ˆÜ˛ylG Ù)°e Ìy Ï̂Ü˛ ly xyÓyÓ˚ Ü˛álG Ü˛álG ~!ê˛ ˛õeÎ%_´
!Óê˛ Į̈̂ õ ˛õ!Ó˚îï˛ •Î˚– xÓ¢ƒ !ÓhflÏy!Ó˚ï˛ Ü˛°yï˛_¥!Óòƒy !lÓ˚#«˛î Ü˛ Ï̂Ó˚ ˆòáy ˆà Ï̂SÈ ≤ÃyÌ!ÙÜ˛Ë˛y Ï̂Ó Ù)°e §,!‹T
ly • Ï̂°G Ùy!ê˛Ó˚ §Çflõ Ï̂¢≈ ~ Ï̂°•z x@˝Ãfli Ë˛yçÜ˛ Ü˛°yÓ˚ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ • Ï̂Î˚ Ù)°e ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚–
¢yÓ˚#Ó˚ï˛_¥àï˛ !òÜ˛ ˆÌ Ï̂Ü˛G Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚̂ ÏÜ˛ Ù)° !• Ï̂§ Ï̂Ó àîƒ Ü˛Ó˚y •Î˚– Selaginella wildenovii •Î˚
≤Ãçy!ï˛ Ï̂ï˛ ˛õÓ˚#«˛y Ü˛ Ï̂Ó˚ ˆòáy ˆà Ï̂SÈ ~!ê˛Ó˚ xD#Î˚ Ë˛yçÜ˛ Ü˛°y ˆÌ Ï̂Ü˛ x!Ë˛Ü˛£Ï≈ xl%Ü)̨ °Óï≈̨ # Ù)° ˜ï˛!Ó˚ •Î˚
~ÓÇ ˛õ,¤˛#Î˚ Ë˛yçÜ˛ Ü˛°y ˆÌ Ï̂Ü˛ !Óê˛˛õ xÇ¢– ˆòáy ˆà Ï̂SÈ ~ Ï̂ï˛ x!:l ˛õ!Ó˚Ó•l x@˝ÃÙ%á#– ˆÎ Ï̂•ï%̨  Ù)̂ Ï°
x!:l ˛õ!Ó˚Ó•l x@˝ÃÙ%á# •Î˚ §%ï˛Ó˚yÇ ~•z ã˛!Ó˚e Ó˚y•ẑ Ïçy Ï̂Ê˛yÓ˚ ˆÎ xy§ Ï̂° Ù)° ï˛y ≤ÃÙyî Ü˛ Ï̂Ó˚–

xl%¢#°l# ÈüüüÈ 1
(i)   åÜ˛ä !§!°Ü˛y– åáä !lÙ!Iï˛– åàä Ë˛ƒy Ï̂°Ü%̨ °yÓ˚– åâä xyÓÓ˚Ü˛– å.ä ˆÓ˚î%fli°#ôÓ˚–
(ii)  åÜ˛äÈüüüÈ(iii) åáäÈüüüÈ(ii) åàäÈüüüÈ(ii)

xl%¢#°l# – 2

(i) åÜ˛ä §%Æ ã˛°l åáä xƒy!¡õˆÏÊœ˛y!Î˚Ü˛ §y•zˆÏÊ˛yˆÏly!fiê˛!° åàä ˆflõyˆÏÓ˚yÜ˛y˛õ≈

(ii) åÜ˛ä !ë˛Ü˛ åáä Ë%̨ ° åàä !ë˛Ü˛

xl%¢#°l# – 3

(i) åÜ˛äüüüÈ(iii) åáäüüüÈ(iii) åàäüüüÈ(iii)

(ii) åÜ˛ä Ê˛yˆÏî≈ xˆÏlÜ˛ §ÙÎ˚ ˆÓ˚î%fli°#=!° =FSÈyÜ˛yˆÏÓ˚ ˛õeˆÏÜ˛Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ÓÑyÜ˛yˆÏly ≤Ãyhs˝ˆÏòˆÏ¢Ó˚ ò%•z ˛õyˆÏ¢
§yçyˆÏly ÌyˆÏÜ˛ G ˆ§yÓ˚y§ å!§ˆÏlyˆÏ§yÓ˚y§ä àë˛l Ü˛ˆÏÓ˚– ~•z ôÓ˚ˆÏlÓ˚ ˆ§yÓ˚y§ ÓÑyÜ˛yˆÏly ˛õe !Ü˛lyÓ˚y !òˆÏÎ˚ xyÓ,ï˛ ÌyˆÏÜ˛
~ÓÇ •zu%˛!§Î˚yˆÏÙÓ˚ ÙˆÏï˛y Ü˛yç Ü˛ˆÏÓ˚ ï˛y•z ~ˆÏÜ˛ ˆÙ!Ü˛ •zu%˛!§Î˚yÙ ÓˆÏ°– ~ ôÓ˚ˆÏlÓ˚ •zu%˛!§Î˚yÙ Pteris ~ ˆòáy ÎyÎ˚–

2. åàä Equisetum ˆÜ˛y£Ï ≤Ãyã˛#ˆÏÓ˚ á%Ó x“ !°à‰!ll ÌyˆÏÜ˛– ï˛y•z Ü˛yˆÏ[˛ ò,ì˛¸ï˛y ≤Ãòyl G áyí˛¸y •ˆÏÎ˚ ˆÓˆÏí˛¸ Gë˛yÓ˚
çlƒ ˆÜ˛y£Ï ≤Ãyã˛#ˆÏÓ˚ !§!°Ü˛yÓ˚ xyhflÏÓ˚î •GÎ˚y çÓ˚&Ó˚#– ï˛ySÈyí˛¸y ç#Óyî% G xlƒylƒ xye´ÙîÜ˛yÓ˚#Ó˚ •yï˛
ˆÌˆÏÜ˛ Ó˚«˛y Ü˛Ó˚y G ç° §ÇÓ˚«˛ˆÏîG !§!°Ü˛yÓ˚ Ë)˛!ÙÜ˛y xyˆÏSÈ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚–
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~Ü˛Ü˛ - 6 o §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ / Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia), Ó˚y•z!lÎ˚y
(Rhynia) ~ÓÇ ˆ°!˛õˆÏí˛yˆÏí˛lí»˛l (Lepidodendron)

àë˛l

6.0 í˛zˆÏj¢ƒ

6.1 ≤ÃhflÏyÓly

6.2 Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia)

6.3 Ó˚y•z!lÎ˚y (Rhynia)

6.3.1 Ë)˛ï˛_¥#Î˚ ÓÎ˚§ G ˆË˛ÔˆÏày!°Ü˛ !Óhfl,Ï!ï˛

6.3.2 ˆÓ˚î%ôÓ˚ í˛z!qò

6.3.2.1 xy@’yGÊ˛y•zê˛l ˆÙçÓ˚ (Aglaophyton major) [ = Ó˚y•z!lÎ˚y ˆÙçÓ˚ñ Rhynia

major]

6.3.2.2 Ó˚y•z!lÎ˚y ày•zlÈüÈË˛Î˚yl# (Rhynia gwynne-vaughani)

6.3.3 !°DôÓ˚ í˛z!qò

xl%¢#°l#ÈüüüÈ1

6.4 ˆ°!˛õˆÏí˛yˆÏí˛l‰Ïí»˛l (Lepidodendron)

6.4.1 í˛z!qò çàˆÏï˛ fliyl

6.4.2 Ó!•à≈ë˛l

6.4.3 xhs˝à≈ë˛l

6.4.4 çll xD

6.5 §yÓ˚yÇ¢

6.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

6.7 í˛z_Ó˚Ùy°y

6.0  í˛zˆÏj¢ƒ

~•z ~Ü˛ˆÏÜ˛ x!ï˛ ≤Ãyã˛#l Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia), Ó˚y•z!lÎ˚y (Rhynia) G ˆ°!˛õˆÏí˛yˆÏí˛lí»˛l
(Lepidodendron) ~Ó˚ §yôyÓ˚î ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÓ– Ó˚y•z!lÎ˚y ˆÌˆÏÜ˛ ôyÓ˚îy ˛õyGÎ˚y ÎyˆÏÓ
≤ÃyÌ!ÙÜ˛ fli°ç ly!°Ü˛y Óy!u˛°Î%_´ í˛z!qò=!° àë˛làï˛ Ë˛yˆÏÓ ˆÜ˛Ùl !SÈ°– Óï≈˛ÙyˆÏl ç#!Óï˛ °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ

(Lycopodium) G •zÜ%˛•z!çê˛yˆÏÙÓ˚ (Equisetum) ˛õ)Ó≈§)Ó˚#Ó˚y ˆÜ˛Ùl !SÈ° ï˛yÓ˚ §¡õˆÏÜ≈˛ flõ‹T ôyÓ˚îy •ˆÏÓ–
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Lepidodendron ~Ó˚ ˜Ó!¢‹Tƒ=!° çylÓ– §%ï˛Ó˚yÇ ~ˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ §¡õˆÏÜ≈˛ çylˆÏï˛ ˛õyÓ˚ˆÏ° Ü˛#Ë˛yˆÏÓ
x˛õ%‹õÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qò ˆÌˆÏÜ˛ §˛õ%‹õÜ˛ Óƒ_´Ó#ç# í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚!SÈ° ˆ§ §¡õˆÏÜ≈˛ !Ü˛S%Èê˛y ôyÓ˚îy ˛õyGÎ˚y ÎyˆÏÓ–

6.1 ≤ÃhflÏyÓly

≤ÃÌÙ fli°ç ly!°Ü˛y Óy!u˛°Î%_´ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ˆÏÜ˛ í˛z!qòÓ˚yˆÏçƒÓ˚ ≤Ãyã˛#lñ ò#â≈ !ÓÓï≈˛l •z!ï˛•yˆÏ§Ó˚ xlƒï˛Ù
=Ó˚&c˛õ)î≈ âê˛ly ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– §Ω˛yÓƒ ç°ç ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ ˛õ)Ó≈§)Ó˚# ˆÌˆÏÜ˛ ~ˆÏòÓ˚ §,!‹T •ˆÏÎ˚!SÈ° ÓˆÏ°•z ˆÓ!¢Ó˚Ë˛yà
˜ÓK˛y!lÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l– ç° ˆÌˆÏÜ˛ fliˆÏ° xy§yÓ˚ ˛õÓ˚ §¡õ)î≈ lï%˛l ˛õ!Ó˚ˆÏÓˆÏ¢ Ùy!lˆÏÎ˚ ˆlGÎ˚yÓ˚ çlƒ ≤ÃyÌ!ÙÜ˛ fli°ç
í˛z!qò=!°Ó˚ !Ü˛S%È !Ü˛S%È àë˛làï˛ G Ó˚y§yÎ˚!lÜ˛ ˛õ!Ó˚Óï≈˛l •Î˚ñ åˆÎÙl Ù)° G ç° ˆ¢y£Ïî ï˛sf !°à!ll Î%_´ñ ç° G
á!lç ˛õ!Ó˚Ó•lÜ˛yÓ˚# Ü˛°yñ àƒy§#Î˚ xyòyl ≤ÃòyˆÏlÓ˚ çlƒ !l!ò≈‹T Ó˚¶…˛ñ !Ó÷‹Ò#Ë˛Ól ˆÓ˚yô Ü˛Ó˚yÓ˚ ÓƒÓfliyñ •zï˛ƒy!òä– ~•z
xy!ò í˛z!qò=!° fli°ç ˛õ!Ó˚ˆÏÓˆÏ¢ !lˆÏçˆÏòÓ˚ Ùy!lˆÏÎ˚ ˆlGÎ˚yÓ˚ ˛õÓ˚ xyˆÏhflÏ xyˆÏhflÏ àë˛làï˛ Ë˛yˆÏÓ ç!ê˛° ˆÌˆÏÜ˛ ç!ê˛°ï˛Ó˚
•Î˚ ~ÓÇ !Ó!Ë˛ß¨ ˆày¤˛#Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T Ü˛ˆÏÓ˚–

xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò=!°Ó˚ ˆ˛õ!°GˆÏçy!Î˚Ü˛  (Palaeozoic) x!ôÎ%ˆÏàÓ˚ !§°%!Ó˚Î˚yl (Silurian) Ù•yÎ%ˆÏà å≤ÃyÎ˚
40 ˆÜ˛y!ê˛ ÓSÈÓ˚ ˛õ)ˆÏÓ≈ä í˛zÍ˛õ!_ •ˆÏÎ˚!SÈ° ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ~Ü˛Ùye ç#ÓyŸ¬ ˆÌˆÏÜ˛ ~ˆÏòÓ˚ §¡õˆÏÜ≈˛ §ÙƒÜ˛ ôyÓ˚îy  Ü˛Ó˚y
ÎyÎ˚– 5  lÇ ~Ü˛ˆÏÜ˛ xyÙÓ˚y !Ó!Ë˛ß¨ ˆày¤˛#Ó˚ xhs˝Ë%≈˛_´ ç#!Óï˛ Ê˛yî≈çyï˛#Î˚ í˛z!qò §¡õˆÏÜ≈˛ çylˆÏï˛ ˆ˛õˆÏÓ˚!SÈ– Óï≈˛Ùyl
~Ü˛ˆÏÜ˛ xyÙÓ˚y !Ó°%Æ Ü˛ˆÏÎ˚Ü˛!ê˛ xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò §¡õˆÏÜ≈˛ çylÓ–

6.2 Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia)

Cooksonia ≤Ãyã˛#l xy!ò §ÇÓ•l Ü˛°yÎ%_´ Ê˛yî≈çyï˛#Î˚ í˛z!qò Îy §¡õ)î≈ çyÓ#Ÿ¬ Ó˚*ˆÏ˛õ ˛õyGÎ˚y ÎyÎ˚ ~ÓÇ Lang

(1937) Cooksonia í˛z!qòÈüÈ~Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ Óî≈ly Ü˛ˆÏÓ˚l !l¡¨ !í˛ˆÏË˛y!lÎ˚yl (Lower Devonian) Î%ˆÏàÓ˚
ç#ÓyŸ¬Óy•# !¢°y ˆÌˆÏÜ˛– Cooksonia ~Ó˚ í˛z!qòÓ˚yˆÏçƒ fliyl !l¡¨Ó˚*˛õ /

ˆ◊!î / Ó˚y•z!lG˛õ‰!§í˛y (Rhyniopsida)

Óà≈ / Ó˚y•z!lˆÏÎ˚!°§‰ (Rhyniales)

ˆàye / Ó˚y•z!lˆÏÎ˚§# (Rhyniaceae)

àî / Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia)

≤Ãçy!ï˛ / Ü%˛Ü‰˛ˆÏ§y!lÎ˚y Ü˛ƒy!°ˆÏí˛y!lÜ˛y (C. caledonica)

l ˆÓ˚î%ôÓ˚ í˛z!qò / ˛ˆÓ˚î%ôÓ˚ í˛z!qò Ùye Ü˛ˆÏÎ˚Ü˛ ˆ§É!ÙÉ í˛zFã˛ñ mƒy@˝Ã ¢yáy!ß∫ï˛ñ ~ÓÇ ¢yáy G ˛õe!Ó•#l– ¢yáyˆÏ@˝Ã
ˆÓ˚î%fli°# Óï≈˛ÙylÈüüüÈÎy ˆSÈyê˛ñ ã˛Gí˛¸yñ Ó,E˛yÜ˛yÓ˚ (reniform)– ˆÓ˚î%fli°#Ó˚ ÙˆÏôƒ !eÈüÈ˜¢°!¢Ó˚y Î%_´ ˆÓ˚î% Óï≈˛Ùyl ~ÓÇ
§ÙˆÏÓ˚î%≤Ã§)– Ó¶˛ƒy ¢yáy!ß∫ï˛ xÇˆÏ¢ ê˛∆ƒyÜ˛y•zí˛ ˛õyGÎ˚y ˆàˆÏ°G ˆÓ˚î%fli°# Ó•lÜ˛yÓ˚# ¢yáy xÇˆÏ¢ ˆÜ˛yl ê˛∆ƒyÜ˛y•zí˛ ˛õyGÎ˚y
ÎyÎ˚!l– Ü˛yÓ˚îfl∫Ó˚*˛õ Ó°y •ˆÏFSÈ ˆÎ ˆÓ˚î%fli°# Ó•lÜ˛yÓ˚# ¢yáyñ Ó¶˛ƒy ¢yáy xÇˆÏ¢ Î%_´ !SÈ° !Ü˛ ly ï˛y §!ë˛Ü˛Ë˛yˆÏÓ ≤ÃÙy!îï˛
lÎ˚ (Taylor, 1988)– Lang ~Ó˚ ≤ÃyÌ!ÙÜ˛ Óî≈lyÓ˚ ˛õˆÏÓ˚ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xˆÏlÜ˛ Cooksonia ~Ó˚ Ó¶˛ƒy ~ÓÇ í z̨Ó≈Ó˚
¢yáy ˛õyGÎ˚y ˆàˆÏSÈñ ~Ó˚ ÙˆÏôƒ xˆÏlÜ˛ ç#ÓyŸ¬ ÙôƒÈüÈ§y•z°%!Ó˚Î˚yl (Mid-Silurian) Î%ˆÏàÓ˚ å!ã˛e ≠ 6.2.1ä–
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!ã˛e lÇ 6.2.1 /     Ü%˛Ü‰˛ˆÏ§y!lÎ˚y Ü˛ƒy!°ˆÏí˛y!lÜ˛y–

6.3 Ó˚y•z!lÎ˚y (Rhynia)

Rhynia x!ï˛ ≤Ãyã˛#l xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò=!°Ó˚ xlƒï˛Ù– !Ü˛í‰˛fiê˛l G °ƒyÇ (1917-1921) ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ
RhyniaÓ˚ ò%!ê˛ ≤Ãyç!ï˛ ÎÌy Ó˚y•z!lÎ˚yÓ˚ ày•zlÈüÈË˛Î˚yâl#ñ (R. gwynne-vaughanii)ñ Ó˚y•z!lÎ˚y ˆÙçÓ˚ (R. major)

~Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ Óî≈ly Ü˛ˆÏÓ˚l– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !í˛É ~§‰ ~í‰˛GÎ˚yí≈˛§ (1986) ÙˆÏl Ü˛ˆÏÓ˚l ˆÎñ Rhynia major

xy§ˆÏ° ~Ü˛!ê˛ ly!°Ü˛y Óy!u˛°•#l í˛z!qò– §%ï˛Ó˚yÇ Rhynia ~Ó˚ ~Ü˛Ùye ≤Ãçy!ï˛ R. gwynne-vaughanii Óï≈˛Ùylñ
ÎyÓ˚ í˛z!qòÓ˚yˆÏçƒ fliyl !l¡¨Ó˚*˛õ /

ˆ◊!î / Ó˚y•z!lG˛õ‰!§í˛y (Rhyniopsida)

Óà≈ / Ó˚y•z!lÎ˚y!°§‰ (Rhyniales)

ˆàye / Ó˚y•z!lˆÏÎ˚§# (Rhyniaceae)

àî / Ó˚y•z!lÎ˚y (Rhynia)

≤Ãçy!ï˛ / Ó˚y•z!lÎ˚y ày•zlÈüÈË˛Î˚yâl# (R. gwynne-vaughani)

6.3.1  Ë)˛ï˛_¥#Î˚ ÓÎ˚§G ˆË˛ÔˆÏày!°Ü˛ !Óhfl,Ï!ï˛
!Ü˛í‰˛fiê˛l G °ƒyÇ å1917-1921ä flÒê˛°ƒyˆÏu˛Ó˚ Ó˚y•z!l (Rhynie) ≤ÃˆÏòˆÏ¢Ó˚ ÚÓ˚y•z!l ã˛yê≈˛Û (Rhynie Chert) hflÏÓ˚

ˆÌˆÏÜ˛ ~•z í˛z!qò ç#ÓyŸ¬=!° xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l– ~•z hflÏˆÏÓ˚Ó˚ Ë)˛ï˛_¥#Î˚ ÓÎ˚§ ˛õ%Ó˚yç#Ó#Î˚ åˆ˛õ!°GˆÏçy!Î˚Ü˛ä x!ôÎ%ˆÏàÓ˚
!l¡¨ ˆí˛ˆÏË˛y!lÎ˚yl (Lower Devonian) í˛z˛õÎ%à ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ~•z í˛z!qˆÏòÓ˚ ˆò•yÇ¢=!° á!lç˛õ,_´ ç#ÓyŸ¬
(Permineralized) xÓfliyÎ˚ xyˆÏ@¿Î˚!à!Ó˚Ó˚ Ë˛ˆÏfløÓ˚ ÙˆÏôƒ ˆ≤Ãy!Ìï˛ xÓfliyÎ˚ ˛õyGÎ˚y ˆàˆÏSÈ– ~ ˆÌˆÏÜ˛ ôyÓ˚îy Ü˛Ó˚y •Î˚
ˆÎ í˛z!qò=!° xyˆÏ@¿Î˚!à!Ó˚ §Ç°@¿ ç°yË)˛!ÙÓ˚ ˛õ#ê˛ (Peat) hflÏˆÏÓ˚ §ÇÓ˚!«˛ï˛ •ˆÏÎ˚!SÈ°–

ˆÓ˚î%fli°#

Ü˛y[˛
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6.3.2  ˆÓ˚î%ôÓ˚ í˛z!qò
Ù)°•#lñ Ó˚y•zˆÏçyÙ Î%_´ í˛z!qò– Ü˛y[˛ !môy!ÓË˛_´ñ ˛õe•#l Óy ˛õyï˛yÓ˚ lƒyÎ˚ «%˛oñ í˛z˛õyDÎ%Ü˛ñ ˆ≤ÃyˆÏê˛y!fiê˛!°Î%_´–

ˆÓ˚î%fli°# ≤Ãyhs˝#Î˚ñ ˛õ%Ó˚& ≤Ãyã˛#Ó˚Î%_´ñ §ÙˆÏÓ˚î%≤Ã§)ñ ˆÓ˚î%Ó˚¶…˛ !eôy!ÓË˛_´ (Trilete)– !Ü˛í‰˛fiê˛l G °ƒyÇ å1917-1921ä
í˛z˛õ!Ó˚í˛z_´ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹TƒÎ%_´ Rhynia Ó˚ ò%!ê˛ ≤Ãçy!ï˛ åÓ˚y•z!lÎ˚y ˆÙçÓ˚ G Ó˚y•z!lÎ˚y ày•zlÈüÈË˛Î˚yâl#ä Óî≈ly Ü˛ˆÏÓ˚l–
~•z ôyÓ˚îy ≤Ãã˛!°ï˛ !SÈ° ≤ÃyÎ˚ 60 ÓSÈÓ˚ ˛õÎ≈hs˝– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Edwards (1986) R. major ˆÜ˛ lï%˛l àˆÏî
fliylyhs˝!Ó˚ï˛ Ü˛ˆÏÓ˚l–

6.3.2.1 Ó˚y•z!lÎ˚y ˆÙçÓ˚ (Rhynia major) Óï≈˛ÙyˆÏl Aglaophyton major

Kidston & Lang R. major ˆÜ˛ ~Ü˛!ê˛ Ó#Ó˚&Íñ ≤ÃyÎ˚ 50 ˆ§É!ÙÉ í˛zFã˛ñ ¢y!Î˚ï˛ @˝Ã!siÜ˛y[˛ G }ç% ÓyÎ˚Ó#Î˚ åÜ˛y[˛äñ
!ÓË˛_´ñ @˝Ã!siÜ˛y[˛ Ù)°•#l !Ü˛v Ó˚y•zçˆÏÎ˚í˛ Î%_´ ~ÓÇ }ç% Ü˛y[˛ñ Ù§,îñ mƒy@˝Ã !Ólƒy§Î%_´ í˛z!qòÓ˚*ˆÏ˛õ Óî≈ly Ü˛ˆÏÓ˚l–
¢yáyˆÏ@˝Ã í˛z˛õÓ,_yÜ˛yÓ˚ ˆÓ˚î%fli°# ˆòáy ÎyÎ˚ ÎyÓ˚ ÙˆÏôƒ !eôy!ÓË˛_´ ˆÓ˚î%Ó˚¶…˛ Î%_´ §ÙˆÏÓ˚î% Óï≈˛Ùyl– !Ü˛í˛fiê˛l G °ƒyÇ
å1917-1921ä ~•z í˛z!qˆÏòÓ˚ §ÇÓ•lï˛sf çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù Î%_´ ˆ≤ÃyˆÏê˛y!fiê˛!° ôÓ˚ˆÏlÓ˚ ÓˆÏ° Óî≈ly Ü˛ˆÏÓ˚l ÎyÓ˚
ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ˆÜ˛wÙ%á# (Centrach) ~ÓÇ çy•zˆÏ°Ù ê˛∆y!Ü˛ˆÏí˛Ó˚ ≤Ãyã˛#ˆÏÓ˚Ó˚ Ó,!k˛ Ó°yÎ˚Ü˛yÓ˚– §¡±!ï˛ !í˛É ~§É
~í‰˛GÎ˚yí≈˛§ å1986ä Rhynia major ~Ó˚ §ÇÓ•lï˛ˆÏsf ê˛∆y!Ü˛ˆÏí˛Ó˚ xl%˛õ!fliï˛ ≤ÃÙyî Ü˛ˆÏÓ˚ˆÏSÈl ÎyÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚
!ï˛!l ~•z í˛z!qò!ê˛ˆÏÜ˛ ˛õ!Ó˚Ó•lï˛sf•#l !Ü˛v Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ çl%/ã˛e´ Î%_´ í˛z!qò ÓˆÏ° x!Ë˛!•ï˛ Ü˛ˆÏÓ˚ˆÏSÈl–
~í‰˛GÎ˚yí≈˛§ xyÓ˚G ÓˆÏ°ˆÏSÈl ˆÎ §ÇÓ•l çyï˛#Î˚ ˆÜ˛y£Ï=!° Ó yˆÏÎ˚yÊ˛y•zê˛ ~Ó˚ ˆ°˛õê˛ˆÏÎ˚í˛ ~ÓÇ •y•zˆÏí»˛yˆÏÎ˚í˛ ˆÜ˛yˆÏ£ÏÓ˚
§ˆÏD !Ù° xyˆÏSÈ– §%ï˛Ó˚yÇ A. major ~Ó˚ ÙˆÏôƒ Ó yˆÏÎ˚yÊ˛y•zê˛ ~ÓÇ §ÇÓ•lÜ˛°yÎ%_´ í˛z!qˆÏòÓ˚ ˜Ó!¢‹Tƒ Óï≈˛Ùyl– ÎÌyÌ≈
Ü˛yÓ˚ˆÏî•z ~í‰˛GÎ˚yí≈˛§ Rhynia major ~Ó˚ lï%̨ l lyÙÜ Į̈Ó˚l ~@’yGÊ˛y•zê˛l ˆÙçÓ˚ (Aglaophyton major) §%˛õy!Ó˚¢
Ü˛ˆÏÓ˚ˆÏSÈl– §%ï˛Ó˚yÇ R. major ~Ó˚ lï%̨ l lyÙ Aglaophyton major– å!ã˛e ≠ 6.3.1.a,b; 6.3.3)–

!ã˛e lÇ 6.3.1 a, b     /     Ó˚y•z!lÎ˚y ˆÙçÓ˚

a. í˛z!qˆÏòÓ˚ ˆÓ˚î%ôÓ˚ xÇ¢ó b. ˆÓ˚î%fli°#Ó˚ °¡∫ˆÏFSÈò–

a b
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6.3.2.2  Ó˚y•z!lÎ˚y ày•zlÈüÈË˛Î˚yâl# (Rhynia gwynne-vaughanii)

xˆÏ˛õ«˛yÜ,˛ï˛ ˆSÈyê˛ Ó#Ó˚&Íñ ≤ÃyÎ˚ 20 ˆ§É!ÙÉ °¡∫y– ¢y!Î˚ï˛ @˝Ã!siÜ˛y[˛ Aglaophyton ~Ó˚ lƒyÎ˚ mƒy@˝Ã !Ólƒy§Î%_´ñ
Ù)°•#lñ Ó˚y•zçˆÏÎ˚í˛ Î%_´ !Ü˛v }ç% ÓyÎ˚Ó#Î˚ x«˛ !ï˛l ôÓ˚ˆÏlÓ˚ñ Ü˛yˆÏ[˛Ó˚ G˛õÓ˚ xô≈ˆÏày°yÜ˛yÓ˚ í˛z˛õyD ~ÓÇ ˛õyŸª≈#Î˚ ¢yáy
(Lateral branch) Óï≈˛Ùyl– ˛õyŸª≈#Î˚ ¢yáy=!°ˆÏÜ˛ xfliy!lÜ˛ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ~•z ¢yáy=!°Ó˚ !fiê˛!° ≤Ãôyl x«˛#Î˚
!fiê˛!°Ó˚ §yˆÏÌ §ÇÎ%_´ xÓfliyÎ˚ ÌyˆÏÜ˛ ly– ï˛y•z xˆÏlˆÏÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ ~•z ¢yáy=!° Ùyï,˛í˛z!qò ˆÌˆÏÜ˛ xy°yòy •ˆÏÎ˚
lï%˛l fl∫yÓ°¡∫# ˆÓ˚î%ôÓ˚ í˛z!qò ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ xDç çlˆÏl §y•yÎƒ Ü˛Ó˚ï˛ å!ã˛e 6.3.3ä

§ÇÓ•lï˛sf ˆ≤ÃyˆÏê˛y!fiê˛!° Î%_´ ~ÓÇ ~Ó˚ ˛õ!Ó˚ã˛e´ G xhs˝gflÏÜ˛ flõ‹T lÎ˚– ê˛∆y!Ü˛ˆÏí˛Ó˚ ≤Ãyã˛#ˆÏÓ˚Ó˚ Ó,!k˛ Ó°Î˚yÜ˛yÓ˚–
çy•zˆÏ°ÙˆÏÜ˛ !âˆÏÓ˚ ÌyÜ˛ï˛ Ü˛ˆÏÎ˚Ü˛hflÏÓ˚ ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ ÙˆÏï˛y Ü˛°y–

ÓyÎ˚Ó#Î˚ Ü˛yˆÏ[˛Ó˚ Ó!•Ë≈˛yˆÏà ~Ü˛hflÏÓ˚ xyÓÓ˚î# !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛ Îy !Ü˛í˛z!ê˛Ü˛ˆÏ°Ó˚ §ˆÏD ï%˛°ly Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– Ó!•/
gflÏÜ˛ ò%!ê˛ xMÈ˛ˆÏ° !ÓË˛_´ÈüüüÈÓy•zˆÏÓ˚Ó˚ ˆÜ˛y£Ï âl §!ß¨Ók˛ñ ˛õeÓ˚¶…˛Î%_´ ~ÓÇ !Ë˛ï˛ˆÏÓ˚ ˆÜ˛y£Ï ˆày°yÜ˛yÓ˚ §Ó%çÜ˛îyÎ%_´ G
ÙyˆÏV˛ ÙyˆÏV˛ ÓyÎ˚% à•¥Ó˚ Î%_´– ˛õeÓ˚¶…˛ñ ÓyÎ˚% à•¥Ó˚ G §Ó%çÜ˛îyÓ˚ í˛z˛õ!fli!ï˛ ≤ÃÙyî Ü˛ˆÏÓ˚ ˆÎ ~•z í˛z!qˆÏòÓ˚ Ü˛y[˛
§yˆÏ°yÜ˛§§ÇˆÏŸ’£«˛Ù !SÈ° å!ã˛e ≠ 6.3.2ä–

!ã˛e lÇ     6.3.2     /     Ó˚y•z!lÎ˚y Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

ˆÓ˚î%fli°# !í˛¡∫yÜ˛yÓ˚ Óy °¡∫yˆÏê˛– ≤Ãyã˛#Ó˚ Ó‡§y!Ó˚Ók˛– !Ë˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ «˛#î ≤Ãyã˛#Ó˚Î%_´ ˆ˛õy£ÏÜ˛ Ü˛°yÓ˚ ÙˆÏï˛y ˆÜ˛y£Ï
(Tapetum) G Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õ%Ó˚& ˆÜ˛y£Ï Î%_´ ˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#Ó˚– ˆÓ˚î% !ÓhflÏyˆÏÓ˚Ó˚ ˛õÓ˚ ˆÓ˚î%fli°# Ó,hs˝ã%˛ƒï˛ •ï˛– ˆÓ˚î%
ã˛ï%˛‹TÎ˚ xçflÀñ §ÙˆÏÓ˚î%≤Ã§)ñ ˛õ%Ó˚& !Ü˛í˛z!ê˛l xyÓÓ˚îÎ%_´ñ ˆÓ˚î%Ó˚¶…˛ !eôy!ÓË˛_´ å!ã˛e ≠ 6.3.3ä–
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!ã˛e lÇ 6.3.3 /      a. Aglaophyton major å˛õ%là≈!ë˛ï˛äó b. A. major ~Ó˚ ÓyÎ˚Ó#Î˚
Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈòó c. ˆÓ˚î% ã˛ï%˛‹TÎ˚ó d. A. major ~Ó˚ ˆÓ˚î%fli°#ó e. Rhynia

gwynne-vaughanii å˛˛õ%là≈!ë˛ï˛äó f. R. gwynne-vaughanii ˛õeÓ˚¶…˛–

6.3.3  !°DôÓ˚ í˛z!qò
Rhynia Ó˚ !°DôÓ˚ ˆò• §¡õˆÏÜ≈˛ ~álG flõ‹T ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚!l– !°Î˚Ñ å1957ä ÙˆÏl Ü˛ˆÏÓ˚l xB%˛!Ó˚ï˛

ˆÓ˚î%ly!°Ü˛yÓ˚ ¢#ˆÏ£Ï≈ ˆÎ Ó‡ˆÏÜ˛y£Ï# àë˛l ˆòáy ÎyÎ˚ñ ï˛y !°DôÓ˚ ˆò• •ˆÏï˛ ˛õyˆÏÓ˚– ÙyÜ≈˛yÓ˚ å1958ä ~Ó˚ ÙˆÏï˛ Rhynia

Ó˚ ˆòˆÏ•Ó˚ !Ü˛S%È xÇ¢ á%Ó §Ω˛Óï˛ @˝Ã!siÜ˛y[˛ •° !°DôÓ˚ ˆò•– ˛õsi å1962ä ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ Rhynia Ó˚ çl%/e´Ù
§Ùçyï˛#Î˚ ~ÓÇ §Ω˛Óï˛ «%˛oï˛Ù ≤Ãçy!ï˛ Rhynia gwynne-vaughanii Óí˛¸ ≤Ãçy!ï˛ R. major ~Ó˚ !°DôÓ˚ ˆò•–

a

b d

e

f

§ÇÓ•lˆÏÜ˛y£Ï
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˛õsi ïÑ˛yÓ˚ Ùï˛ÓyˆÏòÓ˚ fl∫˛õˆÏ«˛ ÓˆÏ°ˆÏSÈl ˆÎñ R. gwynne-vaughanii ≤Ãçy!ï˛Ó˚ xô≈ˆÏày°yÜ˛yÓ˚ fl≥˛#ï˛ xÇ¢=!° çll
xD ~ÓÇ ˛õyŸª≈#Î˚ ¢yáy=!° lÓ#l ˆÓ˚î%ôÓ˚ í˛z!qò •ˆÏï˛ ˛õyˆÏÓ˚– Ê˛Ó˚y§# !ÓK˛yl# ˆ°Ùl å1968ä ˛õˆÏsiÓ˚ Ùï˛Óyò §ÙÌ≈l
Ü˛ˆÏÓ˚l– !ï˛!l R. gwynne-vaughanii ≤Ãçy!ï˛Ó˚ xô≈ˆÏày°yÜ˛yÓ˚ fl≥˛#ï˛ xÇ¢=!°Ó˚ °¡∫ˆÏFSÈò Ü˛ˆÏÓ˚ flf#ôyl#Ó˚ í˛z˛õ!fli!ï˛
≤ÃÙyî Ü˛ˆÏÓ˚l– ÓyÎ˚yÓ˚•yfiê≈˛ å1971ä xÓ¢ƒ flf#ôyl#Ó˚ ÙˆÏï˛y àë˛l=!°ˆÏÜ˛ •y•zí˛yˆÏÌyˆÏí˛Ó˚ (hydathode) ~Ó˚ §ˆÏD ï%˛°ly
Ü˛ˆÏÓ˚ˆÏSÈl–

˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˆÓ˚Ù# G ˆÓ˚Ù# å1980äñ ˆ¢yˆÏÎ˚ÍçyÓ˚ å1981ä Ó˚y•z!l ã˛yê≈˛ ~Ó˚ ˆÎ hflÏÓ˚ ˆÌˆÏÜ˛ Ó˚y•z!lÎ˚yÓ˚ ≤Ãçy!ï˛
xy!Ó‹,Òï˛ • Ï̂Î˚!SÈ° ˆ§áyl ˆÌ Ï̂Ü˛•z ˛õ%Çôyl# G flf#ôyl# Î%_´ í z̨!qò xy!Ó‹ÒÓ˚ Ü˛ Ï̂Ó˚̂ ÏSÈl– °y Ï̂Î˚y Ï̂lyÊ˛y•zê˛l (Lyonophyton)

G !§Î˚yˆÏí˛yÊ˛y•zê˛l (Sciadophyton) •° ~Ùlï˛Ó˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î– !ÓK˛yl#Ó˚y ÙˆÏl Ü˛ˆÏÓ˚l ~•z ôÓ˚ˆÏlÓ˚
í˛z!qˆÏòÓ˚ ˆÓ˚î%ôÓ˚ G !°DôÓ˚ ˆò• §Ùçyï˛#Î˚ (homologous)ñ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï «˛Ù ~ÓÇ §ÇÓ•l Ü˛°y Î%_´ å!ã˛e ≠
6.3.4ä–

!ã˛e lÇ 6.3.4     /      a. Sciadophyton !°DôÓ˚ í˛z!qòó b. Sciadophyton ˛õ%Ç
G flf#ôyl# §•ó c. Lyonophyton ˛õ%Çôyl#ó d. !ã˛e (b)Ó˚ °¡∫ˆÏFSÈò ˛õ%Ç G flf#ôyl# §•–

flf#ôyl#˚

˛õ%Çôyl#˚

a

b

d

c
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n xl%¢#°l# – 1

1. §!ë˛Ü˛ í˛z_Ó˚!ê˛ˆÏï˛ (√√√√√) !ã˛•´ !òl /
åÜ˛ä Rhynia Ó˚ ≤Ãçy!ï˛Ó˚ Ë)˛ï˛_¥#Î˚ ÓÎ˚§ •°ÈüüüÈ (i) !l¡¨ !§°%!Ó˚Î˚yl (ii) í˛zFã˛ !§°%!Ó˚Î˚yl (iii) !l¡¨

ˆí˛ˆÏË˛y!lÎ˚yl (iv) !l¡¨ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§
åáä Rhynia gwynne-vaughanii Ó˚ Ü˛yˆÏ[˛ÈüüüÈ(i) ˛õe Ó˚¶…˛ (ii) ÓyÎ˚%à•¥Ó˚ (iii) §Ó%ç Ü˛îy (iv) §Ó

Ü˛Î˚!ê˛Ó˚ í˛z˛õ!fli!ï˛ Ü˛yˆÏ[˛Ó˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£Ï «˛Ùï˛y ≤ÃÙyî Ü˛ˆÏÓ˚–
åàä ~í‰˛GÎ˚yí≈˛§ ˆÎ ≤ÃyÌ!ÙÜ˛ ã˛!Ó˚ˆÏeÓ˚ !Ë˛!_ˆÏï˛ Rhynia major ~Ó˚ lï%˛l lyÙÜ˛Ó˚î Ü˛ˆÏÓ˚l ï˛y •°ÈüüüÈ

(i) Ù)°•#lï˛y (ii) Ó,•òyÜ,̨ !ï˛ (iii) ê˛∆y!Ü˛ˆÏí˛Ó˚ xl%˛õ!fli!ï˛ (iv) ˆÓ˚î%fli°#Ó˚ àë˛l–
2. ~Ü˛ Ü˛ÌyÎ˚ í˛z_Ó˚ !òl /

åÜ˛ä ˆÜ˛ ≤ÃÌÙ Rhynia gwynne-vaughanni ˆÜ˛ R. major ~Ó˚ !°DôÓ˚ í˛z!qò ÓˆÏ° xl%Ùyl
Ü˛ˆÏÓ˚l⁄

åáä Rhynia major ~Ó˚ lï%̨ l lyÙ Ü˛#⁄
åàä ly!°Ü˛y Óy!u˛° Î%_´ fli°ç í˛z!qò ˛õ,!ÌÓ#ˆÏï˛ §Ó≈≤ÃÌÙ ˆÜ˛yl‰ §ÙÎ˚ xy!ÓË)≈˛ï˛ •Î˚ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚⁄

6.4 ˆ°!˛õˆÏí˛yˆÏí˛lí»˛l (Lepidodendron)

í˛zFã˛ Ü˛yˆÏÓ≈y!lˆÏÊ˛Ó˚y§ (Upper carboniferous) í˛z˛õÎ%ˆÏà °y•zÜ˛˛õ‰!§í˛y (Lycopsida) ˆ◊!îË%˛_´ ~Ü˛ôÓ˚ˆÏlÓ˚
Ó,•Í Ó,«˛ •zí˛zˆÏÓ˚y˛õ G í˛z_Ó˚ xyˆÏÙ!Ó˚Ü˛yÎ˚ çß√yï˛ ÎyˆÏòÓ˚ ÙˆÏôƒ Lepidodendron xlƒï˛Ù– 1820 §yˆÏ° fiê˛yl≈Óyà≈ ~•z
í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛Ó˚ àyˆÏÎ˚Ó˚ ˛õeÙ)° xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l– ≤Ã§Dï˛/ í˛zˆÏÕ‘áˆÏÎyàƒ ˆÎ ‹Tyl≈ÓyˆÏà≈Ó˚ ~•z xy!Ó‹ÒyÓ˚ ˛õ%Ó˚y
í˛z!qò!ÓòƒyÓ˚ §Ó≈≤ÃÌÙ !§k˛ ≤ÃÜ˛y!¢ï˛ÈüüüÈï˛Ìƒ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ˆ°!˛õˆÏí˛yˆÏí˛lˆÏí»˛!§ (Lepidodendraceae)

ˆàyeË%̨ _´ xlƒylƒ àî Îy Ï̂òÓ˚ ˜Ó!¢‹TƒÓ°# Lepidodendron ~Ó˚ Ùï˛l ï˛yÓ˚y •° ˆ°!˛õ Ï̂í˛y Ï̂Êœ̨ yÎ˚§ñ (Lepidophloios)

˛õƒyÓ˚y°y•ẑ ÏÜ˛y Į̈̂ õyí˛y•z!ê˛§ (Paralycopodites) ~ÓÇ í˛yÎ˚y Ï̂Ê˛y Ï̂Ó˚y Ï̂í˛l Ï̂í»̨ l (Diaphorodendron) – ~•z í z̨!qò=!°
!mÈüÈˆÙÓ˚& Ó,!k˛ ≤ÃyÆ (bipolar growth) •Î˚ xÌ≈yÍ í˛z!qˆÏòÓ˚ ≤Ãôyl x«˛ í˛zË˛Î˚!òˆÏÜ˛•z ¢yáy!ß∫ï˛ •Î˚– ÓyÎ˚Ó#Î˚ xÇˆÏ¢Ó˚
¢yáy=!° mƒy@˝Ã ÓyÎ˚Ó#Î˚ !§í˛zˆÏí˛yˆÏÙyˆÏlyˆÏ˛õy!í˛Î˚y° (Pseudomonopodial) •Î˚– ÎyÓ˚ x@˝ÃË˛yˆÏàÓ˚ ˛õyï˛y G ˆÓ˚î%ÙOÓ˚#
ÌyˆÏÜ˛– í˛z!qˆÏòÓ˚ @˝Ã!siÜ˛y[˛Î%_´ !l¡¨Ë˛yà mƒy@˝Ã ¢yáy !Ó!¢‹T •ˆÏÎ˚ Ë)˛!Ù §Ç°@¿ ç° §ÇÓ•lï˛sf ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– Ü˛y[˛ xl%˛õe
xyÓ,ï˛ ~ÓÇ ˛õe«˛ï˛ Î%_´ñ !fiê˛!° ~Ü˛y!ôÜ˛ Óy‡Î%_´ ˆ≤ÃyˆÏê˛y!fiê˛!° Óy ÙIyÎ%_´ ˆ≤ÃyˆÏê˛y!fiê˛!°– Ó!•Ù≈Iy !fiê˛!°Ó˚ ï%˛°lyÎ˚
Óí˛¸ñ ˆàÔîÓ,!k˛ !fiê˛!°Ó˚ xË˛ƒhs˝ˆÏÓ˚ §#ÙyÓk˛ñ ˛õyï˛y §)ÑˆÏã˛Ó˚ lƒyÎ˚ !°!àí˛z°Î%_´ñ ˆÓ˚î%fli°# ~Ü˛•z ÙOÓ˚# Ó•ñ x§ÙˆÏÓ˚î%≤Ã§)–

6.4.1  í˛z!qòçàˆÏï˛ fliyl

ˆ◊!î / °y•zÜ˛˛õ‰!§í˛y (Lycopsida)

Óà≈ / ˆ°!˛õˆÏí˛yˆÏí˛lí»˛y!°§ (Lepidodendrales)

ˆàye / ˆ°!˛õˆÏí˛yˆÏí˛lˆÏí»˛!§ (Lepidodendraceae)
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àî / ˆ°!˛õˆÏí˛yˆÏí˛lí»˛l (Lepidodendron)

í˛z!qòˆÏòˆÏ•Ó˚ !Ó!Ë˛ß¨ xÇˆÏ¢Ó˚ (Organ Genus) lyÙ /

Ü˛y[˛ G ¢yáy / ˆ°!˛õˆÏí˛yˆÏí˛lí»˛l (Lepidodendron)

Ù)° / !‹TàÙƒy!Ó˚Î˚y (Stigmaria)

xl%̨ õe / §y•zˆÏ˛õÓ˚y•z!ê˛§ (Cyperites)

ÙOÓ˚# / xƒyÜœ˛yÙy•zˆÏí˛yÜ˛yÓ˚˛õl (Achlamydocarpon)

ˆ°!˛õˆÏí˛y‹T…Óy§ (Lepidostrobus)

˛õ%Ç Ï̂Ó˚î% / °y•zˆÏÜ˛yˆÏflõyÓ˚y (Lycospora)

flf# Ï̂Ó˚î% / ê˛∆y•z!°!ê˛§ (Triletes)

6.4.2  Ó!•à≈ë˛l

˛õeˆÏÙyã˛# Ó,«˛ñ ˆÜ˛ylG ˆÜ˛ylG ˆ«˛ˆÏe 40 ˆÌˆÏÜ˛ 50 !Ùê˛yˆÏÓ˚Ó˚ Ùï˛l í˛zFã˛ ~ÓÇ ≤ÃˆÏfli 1 !Ùê˛yÓ˚ Óy ï˛yÓ˚G ˆÓ!¢–

í˛z!qòˆÏò• !mˆÏÙÓ˚& Ó,!k˛≤ÃyÆ– Ù)°ï˛sf Óy Ó˚y•zˆÏçyÙÊ≈˛ Ü˛yˆÏ[˛Ó˚ lƒyÎ˚ !§í˛zˆÏí˛yÙˆÏlyˆÏ˛õy!í˛Î˚y° Óy mƒy@˝Ã ¢yáy!Ó!¢‹T •Î˚–

Ó˚y•zˆÏçyÙˆÏÊ≈˛Ó˚ ≤Ãôyl x«˛ ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ ã˛yÓ˚!ê˛ ¢yáyÎ˚ !ÓË˛_´ •Î˚ Îy ò%!ê˛ í˛z˛õÎ%≈˛õ!Ó˚ mƒy@˝Ã ¢yáy !ÓlƒyˆÏ§Ó˚ Ê˛ˆÏ° í˛zÍ˛õß¨

•Î˚ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– Ó˚y•zˆÏçyÙˆÏÊ≈˛Ó˚ G˛õÓ˚ «˛ï˛ !ã˛•´ ˆòˆÏá ÙˆÏl Ü˛Ó˚y •Î˚ Ù%°à)!° §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ !SÈ°–

Ó˚y•zˆÏçyÙˆÏÊ≈˛Ó˚ xÓ˚àƒylÈüÈàî •° !‹TàÙƒy!Ó˚Î˚y ÎyÓ˚ ~Ü˛!ê˛ §%≤Ã!ã˛°ï˛ ≤Ãçy!ï˛ •° !‹TàÙƒy!Ó˚Î˚y !Ê˛Ü˛Î˚!í˛§ (Stigmaria

ficoides) å!ã˛e ≠ 6.4.1ä–

Ü˛y[˛ mƒy@˝Ã ¢yáyÈüÈ≤Ã¢yáyÎ%_´ñ !lˆÏ¡¨ x¢yá G ˛õeÙ)° ˛õ!Ó˚Ó,ï˛– xî%˛õe ~Ü˛!¢Ó˚y°ñ §Ó˚°ñ ˆÓ˚áyÜ˛yÓ˚ Óy §)ã˛ƒyÜ˛yÓ˚

15-18 ˆ§!ÙÉ ~Ùl!Ü˛ 1 !Ùê˛yÓ˚ ˛õÎ≈hs˝ °¡∫y •ˆÏï˛ ˛õyˆÏÓ˚– !ÓK˛yl#Ó˚y ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ xˆÏ˛õ«˛yÜ,˛ï˛ ˛õ%Ó˚yï˛l Ü˛yˆÏ[˛ °¡∫y

˛õyï˛y=!° ÌyÜ˛ï˛ Îy Ü˛yÎ≈«˛Ùï˛y å§yˆÏ°yÜ˛§ÇˆÏŸ’£Ï Ü˛Ó˚yÓ˚ «˛Ùï˛yä •yÓ˚yˆÏlyÓ˚ Ê˛ˆÏ° V˛ˆÏÓ˚ ˛õí˛¸ï˛– «%˛oyÜ˛yÓ˚ ˛õyï˛y=!° Ü˛y[˛

¢#ˆÏ£Ï≈ ¢yáy=!°ˆÏï˛ ÌyÜ˛ï˛ ~ÓÇ §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£Ï §«˛Ù !SÈ°– Óí˛¸ xî%˛õe=!° V˛ˆÏÓ˚ ˛õí˛¸yÓ˚ Ê˛ˆÏ° Ü˛yˆÏ[˛ xî%˛õeÙ)°=!°

Ü%˛¢yˆÏîÓ˚ ÙˆÏï˛y «˛ï˛ Óy òyà §,!‹T Ü˛Ó˚ï˛– xl%˛õeÙ)°=!°Ó˚ ã˛!Ó˚e ~•z í˛z!qˆÏòÓ˚ §ly_´Ü˛Ó˚ˆÏî §y•yÎƒ Ü˛ˆÏÓ˚– ~=!° Ó˚¡∫§

xyÜ,˛!ï˛Ó˚ xÌ≈yÍ í˛zÕ‘¡∫ Ùyey xyl%Ë)˛!ÙÜ˛ Ùyey ˆÌˆÏÜ˛ ˆÓ!¢– ˛õeÙ)ˆÏ°Ó˚ !ã˛•´ (Leaf Scar) Ó˚¡∫yˆÏ§Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà ˆòáy

ÎyÎ˚ ÎyÓ˚ ÙôƒË˛yˆÏà ˆày°yÜ˛yÓ˚ ly!°Ü˛y Óy!u˛ˆÏ°Ó˚ !ã˛•´ (Vascular bundle scar) ÌyˆÏÜ˛– ~Ó˚ ~Ü˛ê%˛ l#ˆÏã˛ ò%!òˆÏÜ˛ ò%!ê˛

!eˆÏÜ˛yîyÜ,˛!ï˛Ó˚ !ã˛•´ Óy ˛õƒy!Ó˚Ü‰˛l§‰ (Parichnos) ÌyˆÏÜ˛ñ ˛õeÙ)° !ã˛ˆÏ•´Ó˚ !ë˛Ü˛ G˛õˆÏÓ˚ ÌyˆÏÜ˛ ˆày°yÜ˛yÓ˚ !°!àí˛z° !ã˛•´–

ò%!ê˛ x!ï˛!Ó˚_´ ˛õƒy!Ó˚Ü‰˛l§‰ ˛!ã˛•´ ˛õeÙ)° !ã˛ˆÏ•´Ó˚ l#ˆÏã˛ ÌyˆÏÜ˛ ÎyˆÏòÓ˚ ˛õe!l¡¨ (infrafoliar) ˛õƒy!Ó˚Ü‰˛l§‰ ÓˆÏ°

å!ã˛e ≠ 6.4.1ä– ˛õƒy!Ó˚Ü‰˛l§‰ «˛#î ï˛v !òˆÏÎ˚ à!ë˛ï˛ ~ÓÇ §Ω˛Óï˛ ˛õyï˛y ˆÌˆÏÜ˛ Ü˛yˆÏ[˛ ÓyÎ˚% §MÈ˛y°ˆÏl §y•yÎƒ
Ü˛Ó˚ï˛–
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!ã˛e lÇ 6.4.1     /      a. Lepidodendron ~Ó˚ ˛õ%là≈ë˛l Ó,«˛ó b. LepidodendronüÈ~Ó˚
˛õeÙ)°ó c. Stigmaria Ù)°–

a.

 ˆÓ˚î%˛õeÙOÓ˚#˚

 Ü˛y[˛

 ˛õeÙ)°

˛õƒy!Ó˚Ü‰˛l§ !ã˛•´˚

!°!àí˛z° !ã˛•´˚

˛ly!°Ü˛y Óy![˛°˚

˛•zlÊ ˛yˆÏÊ˛y!°Î˚yÓ˚
˛õƒy!Ó˚Ü˛l§‰

b.  ˛õeÙ)°

 Ù)°

c. Stigmaria -  Ù)°
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6.4.3  xhs˝à≈ë˛l
Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈˆÏò ÙIyÎ%_´ ˆ≤ÃyˆÏê˛y!fiê˛!° ˆòáy ÎyÎ˚ ˆÎáyˆÏl ÙIyÓ˚ Óy•zˆÏÓ˚ Ó!•Ù%≈á# ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù °«˛ Ü˛Ó˚y

ÎyÎ˚– ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù ˆ§y˛õylyÜ˛yÓ˚ ê˛∆y!Ü˛í˛Î%_´ ˆÙê˛yçy•zˆÏ°Ù myÓ˚y à!ë˛ï˛– !fiê˛!°Ó˚ ˆàÔîÓ,!k˛ âˆÏê˛ Ë˛yçÜ˛ Ü˛°yÓ˚
§!e´Î˚ï˛yÓ˚ Ê˛ˆÏ°ñ Ë˛yçÜ˛ Ü˛°yÓ˚ Ü˛yÎ≈ ~Ü˛Ù%á# (Unifacial) •GÎ˚yÎ˚ ~!ê˛ ÷ô% ˆàÔî çy•zˆÏ°Ù ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ !Ü˛v ˆÜ˛ylG
ˆàÔî ˆÊœ˛yˆÏÎ˚Ù ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ly– ˆàÔî çy•zˆÏ°ˆÏÙÓ˚ ã˛y!Ó˚!òˆÏÜ˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙyÓ˚ ~Ü˛!ê˛ Ó°Î˚ ˜ï˛!Ó˚ •Î˚– ~=!°
!ÓË˛yçl«˛Ù Îy xÓˆÏ¢ˆÏ£Ï ˆàÔî Ü˛ˆÏê≈˛: Óy ˆ˛õ!Ó˚í˛yÙ≈ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ ˛õ!Ó˚Ùyî ˆàÔî çy•zˆÏ°Ù xˆÏ˛õ«˛y
ˆÓ!¢ ÌyˆÏÜ˛– Ê˛ˆÏ° ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ G˛õÓ˚•z Îy!sfÜ˛ §•yÎ˚ï˛yÓ˚ çlƒ ~•z í˛z!qò ˆÓ!¢ !lË≈˛Ó˚¢#° !SÈ°– ~•z xfl∫yË˛y!ÓÜ˛
!lË≈˛Ó˚¢#°ï˛y•z ~•z í˛z!qˆÏòÓ˚ xÓ°%!ÆÓ˚ xlƒï˛Ù ≤Ãôyl Ü˛yÓ˚î !•§yˆÏÓ ˛õ!Ó˚à!îï˛ •Î˚ å!ã˛e ≠ 6.4.2ä–

!ã˛e lÇ 6.4.2     /     a.  Lepidodendron Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò åˆÓ˚áy!ã˛eä–

˛õyï˛y ≤ÃfliˆÏFSÈˆÏò ã˛ƒy≤WzyÈüÈÓ˚¡∫y§ xyÜ,˛!ï˛Ó˚ •Î˚– ˛õyï˛yÓ˚ !l¡¨ï˛ˆÏ° ò%!ê˛ áÑyç ˆòáy ÎyÎ˚– ~•z áÑyç=!°Ó˚ ÙˆÏôƒ
§Ùyhs˝Ó˚y° Ü˛ˆÏÎ˚Ü˛!ê˛ §y!Ó˚ˆÏï˛ ˛õeÓ˚¶…˛ §y!Ó˚Ók˛Ë˛yˆÏÓ §yçyˆÏly ˆòáy ÎyÎ˚– ˛õyï˛yÓ˚ xôgflÏÜ˛ xMÈ˛ˆÏ° ˛õyï˛°y ≤Ãyã˛#Ó˚Î%_´
ˆÙˆÏ§y!Ê˛° Ü˛°y Óï≈˛Ùyl– ÙôƒË˛yˆÏà ly!°Ü˛y Óy!u˛°ˆÏÜ˛ !âˆÏÓ˚ Óy!u˛° xyÓÓ˚î# !ÓòƒyÙyl å!ã˛e ≠ 6.4.3ä–

a
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!ã˛e lÇ 6.4.2     /     b. Lepidodendron Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏSÈò–

                                        !ã˛e lÇ 6.4.4      /     Lepidodendron ~Ó˚
                                        flf# Ï̂Ó˚î%̨ õeÈüüüÈxƒyÜœ˛y•zÙy•zˆÏí˛yÜ˛yÓ˚˛õî–

˛õeÙ)°

 ˆ˛õ!Ó˚í˛yÙ≈
Ó!•/ Ü˛ˆÏê≈˛:

Ùôƒ Ü˛ˆÏê≈˛:

˛˛õey!Ë˛§y!Ó˚

 ˆÙê˛yçy•zˆÏ°Ù
˛ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù

 ˆàÔî çy•zˆÏ°Ù
 ˆÊœ˛yˆÏÎ˚Ù

xhs˝ Ü˛ˆÏê˛:
b

!ã˛e lÇ 6.4.3     /      b. Lepidodendron ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈò–

!¢Ó˚y
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6.4.4  çll xD

Lepidodendron ~Ó˚ ˆÓ˚î%˛õe=!° ~Ü˛!eï˛ •ˆÏÎ˚ ÙOÓ˚# àë˛l Ü˛ˆÏÓ˚– ~•z ÙOÓ˚# ˆÙyˆÏlyˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ Óy ~Ü˛•z

ôÓ˚ˆÏlÓ˚ ˆÓ˚î%˛õe !òˆÏÎ˚ à!ë˛ï˛– ˛õ%ÇÙOÓ˚# ˆ°!˛õˆÏí˛yˆÏ‹T…yÓy§ (Lepidostrobus) ≤ÃyÎ˚ 35 ˆ§!ÙÉ °¡∫y ~ÓÇ 8 ˆ§!ÙÉ

ã˛Gí˛¸y •ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ ˆÓ!¢Ó˚Ë˛yà ˆ«˛ˆÏe•z 8 ˆÌˆÏÜ˛ 20 ˆ§!ÙÉ °¡∫y •Î˚– ~áyˆÏl ˆÓ˚î%˛õe=!° ˆÜ˛w#Î˚ xˆÏ«˛Ó˚

ã˛yÓ˚˛õyˆÏ¢ §!˛õ≈°yÜ˛yˆÏÓ˚ §yçyˆÏly ÌyˆÏÜ˛– ˆÓ˚î%fli°# ï˛yÓ˚ ˜òâ≈ƒ ÓÓ˚yÓÓ˚ í˛zÓ≈Ó˚ ˛õˆÏeÓ˚ Ó,ˆÏhs˝Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà (Adaxial) Î%_´

ÌyˆÏÜ˛– ˆÓ˚î%fli°#Ó˚ !Ó˛õÓ˚#ˆÏï˛ !°!àí˛z° xÓ!fliï˛– ˛õ%ÇˆÏÓ˚î% «%˛oñ ≤ÃˆÏfli 20-30 Ùy•zˆÏe´y!Ùê˛yÓ˚ (µm), °y•zˆÏÜ˛yˆÏflõyÓ˚y

(Lycospora) çyï˛#Î˚–

flf#ÈüÈˆÓ˚î%ÙOÓ˚#Ó˚ ˆò•yD •° xƒyÜœ˛yÙy•zˆÏí˛yÜ˛yÓ˚˛õl (Achlamydocarpon) å!ã˛e ≠ 6.4.4ä àî Ë%˛_´–

Óy•zˆÏflõyÓ˚ƒyl!çˆÏÎ˚ê˛ ÙOÓ˚#Ó˚ lyÙ Flemingites. å!ã˛e ≠ 6.4.6ä

!ã˛e lÇ 6.4.5 /     Lepidodendron flf#ˆÏÓ˚î%˛õˆÏeÓ˚ Ó!•à≈ë˛l–

flf#ÈüÈˆÓ˚î%fli°#Ó˚ ≤Ãyã˛#Ó˚ Ó‡ ˆÜ˛y£ÏhflÏÓ˚ !Ó!¢‹Tñ ~áyˆÏl ˆÓ˚î%fli°#Ó˚ Ó,ˆÏhs˝Ó˚ ò%˛õyˆÏ¢ x!ï˛ «˛#î ˛õyŸª≈#Î˚ Ê˛°Ü˛ ˆòáy ÎyÎ˚–
ÎyˆÏÜ˛ Ê˛yˆÏî≈Ó˚ §ˆÏD ï%˛°lyàï˛ Ë˛yˆÏÓ Ó˚«˛yÜ˛yÓ˚# !í˛¡∫Ü˛ cˆÏÜ˛Ó˚ §ˆÏD ï%˛°ly Ü˛Ó˚y •Î˚ å!ã˛e ≠ 6.4.5ä–
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!ã˛e lÇ 6.4.7.     /     Lepidocarpon ~Ó˚ °¡∫ˆÏFSÈò–

§%§ÇÓ˚!«˛ï˛ flf#ÈüÈˆÓ˚î%fli°#ˆÏï˛ Ü˛álG Ü˛álG flf#ÈüÈ!°DôÓ˚ í˛z!qò ˛õyGÎ˚y ˆàˆÏSÈ– ˆÜ˛ylG ˆÜ˛ylG ˆ«˛ˆÏe !°DôÓ˚
í˛z!qˆÏò ˆ≤Ãy!Ìï˛ xÓfliyÎ˚ flf#ÈüÈôyl#Ó˚ í˛z˛õ!fli!ï˛ °«˛ Ü˛Ó˚y ˆàˆÏSÈ å!Ê˛!°˛õ§‰ 1979ä– flf#!°DôÓ˚ ˆ°!˛õˆÏí˛yÜ˛yÓ˚˛õl lyˆÏÙ
˛õ!Ó˚!ã˛ï˛ å!ã˛e ≠ 6.4.7ä–

n xl%¢#°l#ÈüüüÈ2.

1. ~Ü˛ Ü˛ÌyÎ˚ í˛z_Ó˚ !òl

åÜ˛ä Lepidodendron í˛z!qˆÏòÓ˚ ˆÜ˛yl‰ xÇ¢ §Ó≈≤ÃÌÙ xy!Ó‹,Òï˛ •Î˚⁄
åáä Lepidodendron Ó˚y•zˆÏçyÙˆÏÊ≈˛ (Stigmaria) Ù)°=!° Ü˛#Ë˛yˆÏÓ §!Iï˛ !SÈ°⁄
åàä Lepidodendron ~Ó˚ flf#ÈüÈˆÓ˚î%ÙOÓ˚#Ó˚ xÓ˚àƒyl àî (Organ genus) ~Ó˚ lyÙ Ü˛#⁄
åâä Lepidodendron ˆÜ˛yl‰ ˆ◊!îË%˛_´ í˛z!qò⁄
å.ä Lepidodendron Ü˛yˆÏ[˛ Ü˛# xyÜ,˛!ï˛Ó˚ ˛õe«˛ï˛ ˆòáy ÎyÎ˚⁄

2. ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l

åÜ˛ä ˛õeÙ)° !•§yˆÏÓ !ë˛Ü˛ G˛õˆÏÓ˚ ÌyˆÏÜ˛ ˆày°yÜ˛yÓ˚ !ã˛•´–
åáä Ü˛y Ï̂[˛ Ë˛yçÜ˛ Ü˛°yÓ˚ Ü˛yÎ≈ •GÎ˚yÎ˚ ~Ü˛!ê˛ ÷ô% ˆàÔî çy•zˆÏ°Ù ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–
åàä Lepidodendron Ü˛yˆÏ[˛ ˆàÔî ~Ó˚ ˛õ!Ó˚Ùyî ˆàÔî çy•zˆÏ°Ù xˆÏ˛õ«˛y ˆÓ!¢ •Î˚–
åâä flf#ÈüÈˆÓ˚î%fli°#Ó˚ Ó,ˆÏhs˝Ó˚ ò%˛õyˆÏ¢ x!ï˛ «˛#î ˆòáy ÎyÎ˚–
å.ä Lepidodendron í˛z!qˆÏò çyï˛#Î˚ ˛õ%ÇˆÏÓ˚î% ˆòáy ÎyÎ˚–

!ã˛e lÇ 6.4.6 /     Flemingites ~Ó˚ °¡∫ˆÏFSÈò–

 ˆÙ!Ü˛ Ùy•zˆÏe´y˛õy•z°

 ˆÙ!Ü˛ •zlˆÏê˛=ˆÏÙrê˛

 flf#ôyl#

ˆÙàyˆÏflõyÓ˚yl!çÎ˚yÙ GÎ˚y°

  flf#!°DôÓ˚

 ˛õƒy!Ó˚Ü˛l§‰

 ly!°Ü˛y Óy![˛°

 ˛õ%‹õˆÏÓ˚î%fli°#

flf#
ˆÓ˚î%fli°#

!°!àí˛z°
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6.5  §yÓ˚yÇ¢

Cooksonia, Rhynia xy!ò ly!°Ü˛y Óy!u˛°Î%_´ fli°ç í˛z!qò=!°Ó˚ xlƒï˛Ù ÎyÓ˚ Ë)˛ï˛_¥#Î˚ ÓÎ˚§ ˛õ%Ó˚yç#Ó#Î˚
(Palaeozoic) x!ôÎ%ˆÏàÓ˚ !l¡¨ ˆí˛ˆÏË˛y!lÎ˚yl í˛z˛õÎ%à– flÒê˛°ƒyˆÏu˛Ó˚ ÚÓ˚y•z!l ã˛yê≈˛Û hflÏÓ˚ ˆÌˆÏÜ˛ ~Ó˚y xy!Ó‹,Òï˛ •Î˚ ï˛y•z
~ˆÏòÓ˚ !Ü˛í‰˛fiê˛l G °ƒyÇ å1917-1921ä ~Ó˚*˛õ lyÙÜ˛Ó˚î Ü˛ˆÏÓ˚l– í˛z!qò=!° xyˆÏ@¿Î˚!à!Ó˚ §Ç°@¿ ç°yË)˛!ÙˆÏï˛ çß√yï˛
ÓˆÏ° ≤ÃÙyî ˛õyGÎ˚y ˆàˆÏSÈ– ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ Rhynia àˆÏîÓ˚ ò%!ê˛ ≤Ãçy!ï˛ñ R. major G R. gwynne-vaughanii

çyly !SÈ°ñ !Ü˛v ~í‰˛GÎ˚yí≈˛§ (1986) R. major ~ ê˛∆y!Ü˛ˆÏí˛Ó˚ xl%˛õ!fli!ï˛ ≤ÃÙyî Ü˛ˆÏÓ˚l ~ÓÇ lï%˛l lyÙ
Aglaophyton major §%˛õy!Ó˚¢ Ü˛ˆÏÓ˚lñ ÎyˆÏÜ˛ !ï˛!l ˛õ!Ó˚Ó•lï˛sf#•#l !Ü˛v Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ çl%/e´Ù Î%_´ í˛z!qò
ÓˆÏ° x!Ë˛!•ï˛ Ü˛ˆÏÓ˚ˆÏSÈl– Rhynia gwynne-vaughanii ˆÓ˚î%ôÓ˚ í˛z!qò ˆSÈyê˛ Ó#Ó˚&Íñ @˝Ã!siÜ˛y[˛ mƒy@˝Ã ¢yáy!Ólƒy§
Î%_´ñ Ù)°•#lñ Ó˚y•zçˆÏÎ˚í˛Î%_´ñ ÓyÎ˚Ó#Î˚ xˆÏ«˛ xô≈ˆÏày°ˆÏÜ˛Ó˚ í˛z˛õyD G ˛õyŸª≈#Î˚ ¢yáy ÌyˆÏÜ˛– §ÇÓ•l ï˛sf ˆ≤ÃyˆÏê˛y!fiê˛!°
Î%_´– ˆÓ˚î%fli°# !í˛¡∫yÜ˛yÓ˚ñ ˆÓ˚î% §Ùçyï˛#Î˚ñ ˆÓ˚î%Ó˚¶…˛ !eôy!ÓË˛_´ñ Ó˚y•z!lÎ˚yÓ˚ !°DôÓ˚ ˆò• §¡õˆÏÜ≈˛ flõ‹T ôyÓ˚îy ˛õyGÎ˚y
ÎyÎ˚!l– ˛õsi å1962ä ÙˆÏl Ü˛ˆÏÓ˚l å1968 ä R. gwynne-vaughanii ≤Ãçy!ï˛!ê˛ •° R. major ~Ó˚ !°DôÓ˚ í˛z!qò–
ïÑ˛yÓ˚y R. gwynne-vaughanii Ó˚ ÓyÎ˚Ó#Î˚ xˆÏ«˛ fl≥˛#ï˛ xÇ¢=!°ˆÏÜ˛ çll xD ÓˆÏ° Óî≈ly Ü˛ˆÏÓ˚ˆÏSÈl– ˛õÓ˚Óï˛≈#Ü˛yˆÏ°
ˆÓ˚Ù# G ˆÓ˚Ù# å1989ä ˆ¢yˆÏÎ˚ÍçyÓ˚ å1981ä Ó˚y•z!l ã˛yˆÏê≈˛Ó˚ ˆÎ hflÏÓ˚ ˆÌˆÏÜ˛ RhyniaÓ˚ñ ≤Ãçy!ï˛ ˛õyGÎ˚y !àˆÏÎ˚!SÈ°
ˆ§áyl ˆÌˆÏÜ˛ ˛õ%Çôyl# G flf#ôyl# Î%_´ !Ü˛S%È !°DôÓ˚ í˛z!qò xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚ˆÏSÈl– !§Î˚yˆÏí˛yÊ˛y•zê˛l (Sciadophyton)

G °yˆÏÎ˚yˆÏlyÊ˛y•zê˛l (Lyonophyton) •° ~Ùlï˛Ó˚ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î–

í˛zFã˛ÈüÈÜ˛yÓ≈!lˆÏÊ˛Ó˚y§ í˛z˛õÎ%ˆÏà °y•zÜ˛˛õ‰!§í˛y ˆ◊!îË%˛_´ ~Ü˛ôÓ˚ˆÏlÓ˚ Ó,«˛ •zí˛zˆÏÓ˚y˛õ G xyˆÏÙ!Ó˚Ü˛yÎ˚ çß√yï˛ ÎyˆÏòÓ˚ ÙˆÏôƒ
Lepiododendron xlƒï˛Ù– 1820 §yˆÏ° fiê˛yl≈Óyà≈ ~•z í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛Ó˚ àyˆÏÎ˚Ó˚ ˛õeÙ)° xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l– ~Ü˛•z
ˆàyeË%˛_´ xlƒylƒ àî ÎyˆÏòÓ˚ ˜Ó!¢‹TƒyÓ°# Lepiododendron ~Ó˚ ÙˆÏï˛y ï˛yÓ˚y •° ˆ°!˛õˆÏí˛yˆÏÊœ˛yÎ˚§

(Lepidophloios)ñ ˛õƒyÓ˚y°y•ẑ ÏÜ˛y˛õyí˛y•z!ê˛§ (Paralycopodities) G í˛y Ï̂Î˚y Ï̂Ê˛y Ï̂Ó˚y Ï̂í˛l Ï̂í»̨ l (Diaphorodendron)–
~•z §Ó í˛z!qò=!° 40-50 !Ùê˛yÓ˚ í˛zFã˛ ~ÓÇ !mˆÏÙÓ˚&Ó,!k˛ (Bipolar growth) ≤ÃyÆ •Î˚– ÓyÎ˚Ó#Î˚ xÇˆÏ¢Ó˚ ¢yáy=!°
mƒy@˝Ã Óy !§í˛zˆÏí˛yˆÏÙyˆÏlyˆÏ˛õy!í˛Î˚y° ˛¢yáy !Ólƒy§ Î%_´ •Î˚ ÎyÓ˚ x@˝ÃË˛yˆÏà ˛õyï˛y G ˆÓ˚î% ÙOÓ˚# ÌyˆÏÜ˛– @˝Ã!siÜ˛y[˛ Î%_´
!l¡¨Ë˛yàG mƒy@˝Ã ¢yáy!Ó!¢‹T •Î˚– Ü˛y[˛ xl%˛õe xyÓ,ï˛ G ˛õe«˛ï˛ Î%_´– ˛õe«˛ˆÏï˛ ly!°Ü˛y Óy!u˛° !ã˛•´ñ ˛õƒy!Ó˚Ü‰˛l§‰
!ã˛•´ñ !°!àí˛z° !ã˛•´ •zï˛ƒy!ò ÌyˆÏÜ˛– !fiê˛!° ~Ü˛y!ôÜ˛ Óy‡Î%_´ ˆ≤ÃyˆÏê˛y!fiê˛!° Óy ÙIyÎ%_´ ˆ≤ÃyˆÏê˛y!fiê˛!°– ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚
˛õ!Ó˚Ùyî ˆàÔî çy•zˆÏ°Ù xˆÏ˛õ«˛y ˆÓ!¢ ÌyˆÏÜ˛– ˛õyï˛y §)ˆÏã˛Ó˚ lƒyÎ˚ !°!àí˛z°Î%_´ñ ˆÓ˚î%fli°# ÙOÓ˚#Ók˛ñ x§ÙˆÏÓ˚î%≤Ã§)–
Îy!sfÜ˛ §•yÎ˚ï˛yÓ˚ çlƒ ~•z í˛z!qˆÏòÓ˚ ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ G˛õÓ˚ xï˛ƒ!ôÜ˛ !lË≈˛Ó˚¢#°ï˛yˆÏÜ˛ xˆÏlˆÏÜ˛ ~ˆÏòÓ˚ xÓ°%!ÆÓ˚
xlƒï˛Ù ≤Ãôyl Ü˛yÓ˚î !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛ˆÏÓ˚l–

ˆ°!˛õˆÏí˛yˆÏí˛l‰ˆÏí»˛§# ˆàyeË%˛_´ ˆ°!˛õˆÏí˛yˆÏÊœ˛yÎ˚§ (Lepidopholoios) àˆÏîÓ˚ flf#ˆÏÓ˚î%˛õˆÏeÓ˚ xÓ˚àƒyl àî •°
ˆ°!˛õˆÏí˛yÜ˛yÓ˚˛õî (Lepidocarpon)– flf# ˆÓ˚î% ˛õe Ó,hs˝Î%_´ ~ÓÇ ò%!òˆÏÜ˛ fl≥˛#ï˛ •ˆÏÎ˚ ˛õyŸª≈#Î˚ Ê˛°Ü˛ àë˛l Ü˛ˆÏÓ˚ñ Îy
ˆÓ˚î%fli°#ˆÏÜ˛ ≤ÃyÎ˚ §¡õ)î≈Ë˛yˆÏÓ xyÓ,ï˛ Ü˛ˆÏÓ˚– Ü˛yÎ≈àï˛Ë˛yˆÏÓ ˛õyŸª≈#Î˚ Ê˛°Ü˛ˆÏÜ˛ !í˛¡∫Ü˛ xyÓÓ˚î#Ó˚ §ˆÏD ï%˛°ly Ü˛Ó˚y •Î˚ !Ü˛v
í˛zÍ˛õ!_àï˛ Ë˛yˆÏÓ !Ë˛ß¨ •GÎ˚yÎ˚ ~ˆÏÜ˛ SÈj xyÓÓ˚î# ÓˆÏ°– ˆÓ˚î%fli°#Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ í˛zÓ≈Ó˚ G !ï˛l!ê˛ xl%Ó≈Ó˚
!§ˆÏfiê˛yˆÏflõyÓ˚y•z!ê˛§ (Cystosporites) çyï˛#Î˚ flf# ˆÓ˚î% ÌyÜ˛ï˛– xˆÏlÜ˛ §ÙÎ˚ flf# ˆÓ˚î%Ó˚ ÙˆÏôƒ º*ˆÏîÓ˚ í˛z˛õ!fli!ï˛ ˆòáy
ÎyÎ˚– !ÓÓï≈˛làï˛ Ë˛yˆÏÓ Lepidocarpon ÷ô%Ùye !ÓòyÓ˚# ã˛!Ó˚e SÈyí˛¸y !í˛¡∫ˆÏÜ˛Ó˚ ≤ÃyÎ˚ §Ó Ü˛!ê˛ ã˛!Ó˚e Ó•l Ü˛ˆÏÓ˚ ~ÓÇ
Ó#çÓy•# xÓfliyÎ˚ !ÓÓï≈˛ˆÏlÓ˚ xˆÏlÜ˛ê˛y ˛õÌ x!ï˛e´Ù Ü˛ˆÏÓ˚!SÈ° ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚–
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6.6  §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

§ÇˆÏ«˛ˆÏ˛õ í˛z_Ó˚ !òl
Ü˛ä Ü˛# Ë˛y Ï̂Ó ≤ÃÙyî Ü˛Ó˚y ÎyÎ˚ ˆÎ Rhynia xyˆÏ@¿Î˚!à!Ó˚ §Ç°@¿ xMÈ˛ˆÏ° çß√yï˛⁄
áä Rhynia major-~Ó˚ lï%˛l lyÙÜ˛Ó˚î ˆÜ˛l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ⁄
àä Lepidodendron í˛z!qˆÏò ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ =Ó˚&c Ü˛#⁄

6.7 í˛z_Ó˚Ùy°y

xl%¢#°l# – 1

1. åÜ˛äÈüüüÈ(iii) åáäüüüÈ(iv) åàäüüüÈ(iii)

2. åÜ˛ä ˛õsi (1926) åáä x@’yGÊ˛y•zê˛l (Aglaophyton) åàä !§°%!Ó˚Î˚yl Ù•yÎ%à

xl%¢#°l# – 2

1. åÜ˛äÈüüüÈÜ˛yˆÏ[˛Ó˚ àyˆÏÎ˚Ó˚ ˛õeÙ)° åáäÈüüüÈ§!˛õ≈°yÜ˛yÓ˚ åàäÈüüüÈxyÜœ˛yÙy•zˆÏí˛yÜ˛yÓ˚˛õî (Achlamydocarpon)

åâäÈüüüÈ°y•zÜ˛˛õ!§í˛y å.äÈüüüÈÓ˚¡∫y§

2. åÜ˛äÈüüüÈ!°!àí˛z° åáäÈüüüÈ~Ü˛Ù%á# åàäÈüüüÈÜ˛ˆÏê≈˛: åâäÈüüüÈ˛õyŸª≈#Î˚ Ê˛°Ü˛ å.äÈüüüÈ°y•zˆÏÜ˛yˆÏflõyÓ˚y (Lycospora)

≤Ãyhs˝#Î˚ ≤ÃŸ¿yÓ°# /

åÜ˛ä Rhynia àîË%˛_´ í˛z!qˆÏòÓ˚ ˆò•yÇ¢=!° á!lç˛õ%O ç#ÓyŸ¬ xÓfliyÎ˚ xyˆÏ@¿Î˚!à!Ó˚Ó˚ Ë˛ˆÏfløÓ˚ ÙˆÏôƒ ˛õyGÎ˚y
ˆàˆÏSÈ– ~ ˆÌˆÏÜ˛ ôyÓ˚îy Ü˛Ó˚y •Î˚ ˆÎ í˛z!qò=!° xyˆÏ@¿Î˚!à!Ó˚ §Ç°@¿ ç°yË)˛!ÙÓ˚ ˛õ#ê˛ (Peat) hflÏˆÏÓ˚
§ÇÓ˚!«˛ï˛ •ˆÏÎ˚!SÈ°–

åáä ˛õ)ˆÏÓ≈ Rhynia major ˆÜ˛ §ÇÓ•lï˛sf Î%_´ xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qò ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– 1986 §yˆÏ°
!í˛É ~§É ~í‰˛GÎ˚yí≈˛§ ~•z ≤Ãçy!ï˛Ó˚ ˛õ%l/Óî≈ly Ü˛Ó˚yÓ˚ §ÙÎ˚ ~ˆÏï˛ ê˛∆y!Ü˛ˆÏí˛Ó˚ xl%˛õ!fli!ï˛ ≤ÃÙyî Ü˛ˆÏÓ˚l– ~•z
˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ~í‰˛GÎ˚yí≈˛§ ~•z í˛z!qò!ê˛ˆÏÜ˛ ˛õ!Ó˚Ó•lï˛sf•#l !Ü˛v Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚
çl%/e´Ù Î%_´ ÓˆÏ° x!Ë˛!•ï˛ Ü˛ˆÏÓ˚l ~ÓÇ ÎÌyÌ≈ Ü˛yÓ˚ˆÏî•z ~!ê˛Ó˚ lï%˛l lyÙÜ˛Ó˚î xy@’yGÊ˛y•zê˛l ˆÙçÓ˚
(Aglaophyton major) Ü˛ˆÏÓ˚l–

åàä Lepidodendron Ü˛yˆÏ[˛ ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ ˛õ!Ó˚Ùyî ˆàÔî çy•zˆÏ°Ù xˆÏ˛õ«˛y ˆÓ!¢ ÌyˆÏÜ˛– Ê˛ˆÏ° Îy!sfÜ˛
§•yÎ˚ï˛yÓ˚ çlƒ ~•z í˛z!qò ˆàÔî Ü˛ˆÏê≈˛ˆÏ:Ó˚ G˛õÓ˚ ˆÓ!¢ !lË≈˛Ó˚¢#° !SÈ°– ~•z xfl∫yË˛y!ÓÜ˛ !lË≈˛Ó˚¢#°ï˛y
~•z í˛z!qˆÏòÓ˚ xÓ°%!ÆÓ˚ xlƒï˛Ù Ü˛yÓ˚î !•§yˆÏÓ ÙˆÏl Ü˛ˆÏÓ˚l–
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~Ü˛Ü˛  7 o x§ÙˆÏÓ˚î%≤Ã§)ï˛y G Ó#çÓy!•ï˛yñ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ ~Ó˚ í˛zÍ˛õ!_ !ÓÓï≈˛lñ
!ê˛ˆÏ°yÙ Ùï˛Óyò G ï˛yÓ˚ ï˛yÍ˛õÎ≈ƒñ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ xÌ≈˜Ïl!ï˛Ü˛
=Ó˚&c

àë˛l
7.0 í˛zˆÏj¢ƒ
7.1 ≤ÃhflÏyÓly
7.2 x§ÙˆÏÓ˚î% ≤Ã§)ï˛y G Ó#çÓy!•ï˛y
7.3  ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ í˛zÍ˛õ!_ / !Ó!Ë˛ß¨ ï˛_¥

7.3.1 ˜¢Óy° ˆÌˆÏÜ˛ í˛zÍ˛õ!_àï˛ ï˛_¥
7.3.2 Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ í˛zÍ˛õ!_àï˛ ï˛_¥

xl%¢#°l#ÈüüüÈ1
7.4 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ !ÓÓï≈˛l

7.4.1 !ê˛ˆÏ°yÙ ï˛_¥
7.4.2 í˛zÓ≈Ó˚ ˛õyï˛y G ˆÓ˚î%fli°#Ó˚ !ÓÓï≈˛l
7.4.3 !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ =Ó˚&c

7.5 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c
xl%¢#°l#ÈüüüÈ2

7.6 §yÓ˚yÇ¢
7.7 ≤ÃŸ¿yÓ°#
7.8 í˛z_Ó˚Ùy°y
7.9 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#
7.10 í˛z_Ó˚Ùy°y

7.0  í˛zˆÏj¢ƒ

~•z ~Ü˛Ü˛!ê˛ xôƒÎ˚l Ü˛ˆÏÓ˚ xyÙÓ˚y !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çylˆÏï˛ ˛õyÓ˚ˆÏÓyÈüüüÈ
l ˆ•ˆÏê˛yˆÏÓ˚yˆÏflõy!Ó˚ (Heterospory) ~ÓÇ ˆ•yˆÏÙyˆÏflõy!Ó˚ (Homospory) xÌÓy x§ÙˆÏÓ˚î%≤Ã§) G §ÙˆÏÓ˚î%≤Ã§)

Ü˛yˆÏÜ˛ ÓˆÏ°–
l ~ˆÏòÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ü˛#⁄
l x§ÙˆÏÓ˚î%≤Ã§)ï˛yÓ˚ í˛zqÓ–
l ç#ÓyŸ¬ G ç#!Óï˛ í˛z!qˆÏò ˆÜ˛yl ˆÜ˛yl àˆÏî ï˛y ˛õ!Ó˚°!«˛ï˛–
l ~•z ≤Ã§ˆÏD xyÙÓ˚y Selaginella í˛z!qˆÏò x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˜Ó!¢‹TƒG xyˆÏ°yã˛ly Ü˛Ó˚ˆÏÓy–
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7.1 ≤ÃhflÏyÓly

ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛y çyï˛#Î˚ x˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ §yôyÓ˚îË˛yˆÏÓ ˆÓ˚î% myÓ˚y çll §¡õß¨ •Î˚– ~Ü˛•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õß¨
•ˆÏï˛ ˛õyˆÏÓ˚ ÎyˆÏÜ˛ (Homospory) §ÙˆÏÓ˚î% Ó°y •Î˚ñ xÌÓy ò%•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õß¨ •ˆÏï˛ ˛õyˆÏÓ˚ ÎyˆÏÜ˛ x§ÙˆÏÓ˚î%
(Heterospory) Ó°y •Î˚– ~ˆÏòÓ˚ ÙˆÏôƒ !Ü˛S%È ˆÓ˚î% xyÜ˛yˆÏÓ˚ ˆSÈyê˛ ~ÓÇ xB%˛!Ó˚ï˛ •ˆÏÎ˚ ˛õ%Ç !°DôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚ñ
xyÓ˚ !Ü˛S%È xyÜ˛yˆÏÓ˚ Óí˛¸ flf#!°DôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚–

~•z x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˆÌˆÏÜ˛ ˛õÓ˚Óï˛≈#Ü˛yˆÏ° Ó#ç àë˛ˆÏlÓ˚ ~Ü˛ê˛y ≤ÃÓîï˛y ˛õ!Ó˚°!«˛ï˛ •Î˚ ~ÓÇ !ÓÓï≈˛ˆÏlÓ˚ lyly ôyˆÏ˛õ
ï˛y xô%ly°%Æ ~ÓÇ ç#!Óï˛ í˛z!qˆÏòÓ˚ ÙˆÏôƒ ˆòáy ÎyÎ˚– ï˛ˆÏÓ xÓˆÏ¢ˆÏ£Ï ˆÜ˛l•z Óy ~•z çyï˛#Î˚ í˛z!qò §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚
ÙˆÏï˛y ≤ÃÜ,˛ï˛ Ó#ç àë˛l Ü˛Ó˚ˆÏï˛ x«˛Ù •Î˚ ï˛yÓ˚ xyˆÏ°yã˛ly ~•z ~Ü˛ˆÏÜ˛Ó˚ xhs˝à≈ï˛–

í˛z!qòÓ˚yˆÏçƒ !Ó!Ë˛ß¨ ˆ◊!îÓ˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_Ó˚ ï˛_¥àï˛ xˆÏlÜ˛ §Ù§ƒy xyˆÏSÈ– !Ü˛v !Ü˛S%È ï˛ˆÏ_¥Ó˚ ˆ«˛ˆÏe !ÓK˛yl#ˆÏòÓ˚
xl%Ùyl ¢!_´ ~Ùl!Ü˛ Ü˛“ly ¢!_´Ó˚G §y•yÎƒ !lˆÏï˛ •ˆÏÎ˚ˆÏSÈ– §ÙˆÏÎ˚Ó˚ §yˆÏÌ §yˆÏÌ xˆÏlÜ˛ ï˛ˆÏ_¥Ó˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ ~ÓÇ
≤ÃˆÏï˛ƒÜ˛!ê˛ ï˛ˆÏ_¥Ó˚ !lçfl∫ =î G §#ÙyÓk˛ï˛y xyˆÏSÈ– Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_àï˛ ï˛_¥=!°Ó˚ ˆ«˛ˆÏeG ~Ó˚ Óƒ!ï˛e´Ù
•Î˚!l– fl∫“ ˛õ!Ó˚§ˆÏÓ˚ §Ó Ü˛Î˚!ê˛ ï˛ˆÏ_¥Ó˚ §!ÓhflÏyˆÏÓ˚ xyˆÏ°yã˛ly Ü˛Ó˚y §Ω˛Ó lÎ˚ñ ï˛y•z ~•z ~Ü˛ˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚
í˛zÍ˛õ!_Ó˚ ˆÜ˛Ó°Ùye =Ó˚&c˛õ)î≈ ï˛_¥=!° xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÓ– í˛zÍ˛õ!_Ó˚ ˛õÓ˚ fli°ç xy!òñ §Ó˚° Ê˛yî≈çyï˛#Î˚ í˛z!qò=!°
!ÓÓï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ !Ü˛Ë˛yˆÏÓ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ àë˛làï˛ ˜Ó!ã˛ˆÏeƒÓ˚ í˛zqÓ â!ê˛ˆÏÎ˚ í˛zß¨ï˛ ˆ◊!îÓ˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò í˛zß¨#ï˛
•ˆÏÎ˚ˆÏSÈ ˆ§ !Ó£ÏˆÏÎ˚G ~•z ~Ü˛ˆÏÜ˛ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÓ–

˛õ)Ó≈à!ë˛ï˛ ~Ü˛Ü˛=!° ˆÌ Ï̂Ü˛ xyÙÓ̊y çyl Ï̂ï˛ ˆ˛õ Ï̂Ó̊!SÈ ˆÎ ≤ÃyÌ!ÙÜ˛ xy!ò Ê˛yî≈çyï˛#Î̊ í z̨!qò ÙôƒÈüÈí z̨Fã˛ !§°%!Ó̊Î̊yl Î%̂ Ïà
˛õ,!ÌÓ# Ï̂ï˛ xy!ÓË)≈̨ ï˛ • Ï̂Î̊!SÈ° ≤ÃÌÙ fli°ç §ÇÓ•l Ü˛°y Î%_´ í z̨!qò !• Ï̂§ Ï̂Ó– xyŸã˛Î≈çlÜ˛ Ë˛y Ï̂Ó ~•z ˆ◊!îÓ̊ í z̨!q Ï̂òÓ̊
§%!l!ò≈‹T ˆÜ˛ylG ˛õ)Ó≈§)Ó̊#Ó̊ ç#ÓyŸ¬ ~álG ˛õÎ≈hs˝ ˛õyGÎ̊y ÎyÎ̊!l– §%ï˛Ó̊yÇ ~ Ï̂òÓ̊ í z̨Í˛õ!_àï˛ !Ó!Ë˛ß̈ Ùï˛Óyò=!° ç#!Óï˛ G
ç#ÓyŸ¬ Ê˛yî≈çyï˛#Î̊ í z̨!q Ï̂òÓ̊ ï%̨ °lyÙ)°Ü˛ xD§Çfliy!lÜ˛ ã˛!Ó̊e !lË≈̨ Ó̊ !Ü˛S%È xl%Ùyl Ó° Ï̂° xï%̨ ƒ!_´ •Î̊ ly– Óï≈̨ Ùyl ~Ü˛ Ï̂Ü˛
Ê˛yî≈çyï˛#Î̊ í z̨!qò=!°Ó̊ §Ω˛yÓƒ ˛õ)Ó≈§)Ó̊# ˆÜ˛yl‰ ˆÜ˛yl‰ ˆ◊!îÓ̊ í z̨!qò • Ï̂ï˛ ˛õy Ï̂Ó̊ ~ÓÇ ˆÜ˛l ï˛y !l Ï̂Î̊ xy Ï̂°yã˛ly Ü˛Ó̊y • Ï̂Ó–
~SÈyí˛̧yG §Ó̊° xy!ò ˆ◊!îÓ̊ Ê˛yî≈çyï˛#Î̊ í z̨!qò !Ü˛Ë˛y Ï̂Ó ç!ê˛°ï˛y ≤ÃyÆ •Ï° ï˛y !l Ï̂Î̊G xyÙÓ̊y xy Ï̂°yã˛ly Ü˛Ó̊Ó– ~•z ≤Ã§ Ï̂D
≤ÃhflÏy!Óï˛ !Ó!Ë˛ß̈ Ùï˛Óyò=!°Ó̊ =îy=î §¡õ Ï̂Ü≈̨ G ~Ü˛!ê˛ ôyÓ̊îy ˆòGÎ̊y • Ï̂Ó–

7.2 x§ÙˆÏÓ˚î%≤Ã§)ï˛y G Ó#çÓy!•ï˛y (Heterospory and seed habit)

Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛l §ÇÓ•l Ü˛°y §Ù!ß∫ï˛ í˛z!qˆÏòÓ˚ !ÓÓï≈˛l •z!ï˛•yˆÏ§ ~Ü˛ê%˛ =Ó˚&c˛õ)î≈ âê˛ly– xô%ly°%Æ G

ç#!Óï˛ í˛z!qò§Ù)• !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎñ Ó#ç í˛zÍ˛õyòˆÏlÓ˚ «˛Ùï˛yÎ%_´ fli°ç í˛z!qòÓ˚y•z fli°ç í˛z!qˆÏòÓ˚ ÙˆÏôƒ §Ó≈yˆÏ˛õ«˛y

§Ê˛° í˛z!qò– ~Ü˛!ê˛ Ó#ç •° §¡õ)î≈ ˛õ)î≈ï˛y ≤ÃyÆ !í˛¡∫Ü˛– §%ï˛Ó˚yÇ Ó#ç !•§yˆÏÓ ˛õ!Ó˚à!îï˛ •ˆÏï˛ •ˆÏ° !í˛¡∫Ü˛ˆÏÜ˛ !lˆÏ£ÏÜ˛

≤ÃyÆ •ˆÏÎ˚ º*î §Ù!ß∫ï˛ •ˆÏï˛ •ˆÏÓ– ç#ÓyˆÏŸ¬Ó˚ ˆ«˛ˆÏeñ Î!òGñ ˆÜ˛yl ~Ü˛!ê˛ !í˛¡∫Ü˛ !lˆÏ£ÏÜ˛≤ÃyÆ xÌÓy !lˆÏ£ÏÜ˛≤ÃyÆ

lÎ˚ÈüüüÈï˛y çyly á%Ó•z ò%‹ÒÓ˚ Ü˛yÓ˚î º*î Ü˛ál•z ç#ÓyˆÏŸ¬ ˛õ!Ó˚îï˛ •Î˚ ly– !ë˛Ü˛ ~•z Ü˛yÓ˚ˆÏîÓ˚ çlƒ•z ç#ÓyŸ¬!Óò‰ˆÏòÓ˚ Ü˛yˆÏSÈ

ÚÓ#çÛ ~ÓÇ Ú!í˛¡∫Ü˛Û ¢∑ ò%!ê˛ !Ó!lÙˆÏÎ˚Ó˚–
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§yôyÓ˚îË˛yˆÏÓ ~ê˛y ôyÓ˚îy Ü˛Ó˚y •Î˚ ˆÎ Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛ˆÏlÓ˚ x§ÙˆÏÓ˚î%≤Ã§)ï˛y ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ ˛õ)Ó≈Óï≈˛# ôy˛õ–
~ Óƒy˛õyˆÏÓ˚ ˆ§°y!çˆÏl°y (Selaginella) !l/§ˆÏ®ˆÏ• x§ÙˆÏÓ˚î%≤Ã§)ï˛y xÓfliyÓ˚ ~Ü˛!ê˛ ≤ÃÜ,˛‹T í˛zòy•Ó˚î ˆÎáyˆÏl ~Ü˛•z
í˛z!qˆÏò ÎˆÏÌ‹T ˜Ó§yò,¢ƒ §¡õß¨ ò%•z≤ÃÜ˛yˆÏÓ˚Ó˚ ˆÓ˚î% í˛zÍ˛õß¨ •Î˚ÈüüüÈ˛õ%ÇˆÏÓ˚î% (Microspore) ~ÓÇ flf#ˆÏÓ˚î% (Megaspore)ñ
xyÜ˛yˆÏÓ˚ ò%•z ≤ÃÜ˛yÓ˚ !Ë˛ß¨ ˆÓ˚î% í˛zÍ˛õß¨ •GÎ˚yÓ˚ §yˆÏÌ !l!Ÿã˛ï˛Ë˛yˆÏÓ !°DôˆÏÓ˚Ó˚ !°D !lô≈yÓ˚î §¡õÜ≈˛Î%_´ñ ˆÎÙl
Ùy•zˆÏe´yˆÏflõyÓ˚ ˛õ%Ç!°DôÓ˚ í˛z!qò G ˆÙàyˆÏflõyÓ˚ åxyÜ˛yˆÏÓ˚ Óí˛¸ä flf# !°DôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚– ˆÓ˚î%ôÓ˚ í˛z!qˆÏò ˆÓ˚î%fli°#Ó˚
ˆË˛ï˛ˆÏÓ˚ ˆÓ˚î%Ùyï,˛Ü˛yÓ˚ §,!‹TÓ˚ ˛õÓ˚ x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˆÓ˚î%ôˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ ~Ü˛!ê˛ lï%˛l §ÇˆÏÎy!çï˛ ˜Ó!¢‹Tƒ–

!Ó°%Æ í˛z!qˆÏòÓ˚ ç#ÓyŸ¬ !lò¢≈l xl%§yˆÏÓ˚ xï˛#ï˛Ü˛yˆÏ° ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÎ˚ x§ÙˆÏÓ˚î%≤Ã§)ï˛y ò¢y ≤Ã§y!Ó˚ï˛ !SÈ° ~ÓÇ
xl%Ùyl Ü˛Ó˚y •Î˚ ˆÎ x§Ù Ï̂Ó˚î%≤Ã§) ò¢y §Ù Ï̂Ó˚î%≤Ã§) ò¢y ˆÌ Ï̂Ü˛•z !ÓÓ!ï≈̨ ï˛– xy!Ü≈̨ Î˚̨ õ‰̂ Ïê˛!Ó˚§ Ùƒy!§ Ï̂°rê˛y (Archaeopteris

macilenta) ~Ü˛!ê˛ §ÙˆÏÓ˚î%≤Ã§) ç#ÓyŸ¬ í˛z!qòÓ˚*ˆÏ˛õ àîƒ Ü˛Ó˚y •ˆÏÎ˚!SÈ° !Ü˛v §ÎˆÏb ˛õ%lÓ˚yl%§¶˛yˆÏl ˆòáy ˆàˆÏSÈ ˆÎñ
~•z í˛z!qò!ê˛ x§ÙˆÏÓ˚î%≤Ã§)– ã˛°!ï˛ ≤ÃÌyl%ÎyÎ˚# §ÙxyÜ,˛!ï˛Ó˚ ˆÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ §•Óy§# (Monoecious) ˆÓ˚î%
Ó!•fl∫Ü˛#Î˚ (Exosporic) !°DôˆÏÓ˚Ó˚ í˛zqÓ âê˛yÎ˚ !Ü˛v ˆÓ˚î%Ó!•fl∫Ü˛#Î˚ !Ë˛ß¨Óy§# (Dioecious) !°DôˆÏÓ˚Ó˚ í˛zqÓG
§Ω˛ÓÈüüüÈÎy xï˛#ï˛Ü˛yˆÏ° í˛zqy!§ï˛ •ˆÏÎ˚ˆÏSÈ– ~ÓÇ ~•z âê˛lyˆÏÜ˛ x§ÙˆÏÓ˚î%≤Ã§) ò¢y §,!‹TÓ˚ !ÓÓï≈˛ˆÏl ≤ÃÌÙ ôy˛õ Ó˚*ˆÏ˛õ
!ÓˆÏÓã˛ly Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

!mï˛#Î˚ ôyˆÏ˛õ ~Ùl ~Ü˛!ê˛ xÓfliyˆÏÜ˛ !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚ ˆÎáyˆÏl ~Ü˛•z ˆÓ˚î%fli°#Ó˚ ˆË˛ï˛ˆÏÓ˚ Ùy•zˆÏe´y ~ÓÇ ˆÙàyˆÏflõyÓ˚
í˛z˛õ!fliï˛ ÌyˆÏÜ˛–

ï,˛ï˛#Î˚ ôy˛õ ~Ùl•z ~Ü˛!ê˛ xÓfliyÓ˚ §Ùß∫Î˚ ˆÎáyˆÏl ~Ü˛•z í˛z!qˆÏòÓ˚ !Ü˛S%È ˆÓ˚î%fli°# Ùy•zˆÏe´yˆÏflõyÓ˚ ~ÓÇ !Ü˛S%È ˆÓ˚î%fli°#
ˆÙàyˆÏflõyÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚– §Ù@˝Ã x§ÙˆÏÓ˚î%≤Ã§) í˛z!qˆÏòÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ §yôyÓ˚î ôyÓ˚y Óï≈˛Ùylñ ˆÎ ôyÓ˚yÎ˚ ~•z í˛z!qˆÏòÓ˚ ÙˆÏôƒ
ˆÙàyˆÏflõyˆÏÓ˚Ó˚ §Çáƒy •…yˆÏ§Ó˚ ≤ÃÓîï˛y ˆòáy ÎyÎ˚ó ~Ùl!Ü˛ Ó‡ ˆÙàyˆÏflõyÓ˚ ˆÌˆÏÜ˛ •…y§≤ÃyÆ •ˆÏÎ˚ ˆÜ˛Ó°Ùye ~Ü˛!ê˛
Ü˛yÎ≈Ü˛Ó˚ ˆÙàyˆÏflõyÓ˚ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ~•zÓ˚*˛õ !ÓÓï˛≈ˆÏlÓ˚ !lò¢≈l fl∫ï˛sf Ë˛yˆÏÓ °y•zÜ˛˛õ!§í˛y (Lycopsida), ˆfl≥˛l˛õ‰!§í˛y
(Sphenopsida) ~ÓÇ !Ê˛!°Ü˛˛õ‰!§í˛y (Filicopsida)ÈüÈÎ˚ ˛õyGÎ˚y ÎyÎ˚–

§ÙˆÏÓ˚î%≤Ã§) ò¢y ˆÌˆÏÜ˛ ÷Ó˚& Ü˛ˆÏÓ˚ !ÓÓï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ x§ÙˆÏÓ˚î%≤Ã§) ò¢y í˛zqˆÏÓÓ˚ !Ó!Ë˛ß¨ ôy˛õ=!° !l¡¨Ó˚*˛õ /
(i) !Ü˛S%È ˆÓ˚î%fli°#ˆÏï˛ í˛zÍ˛õß¨ ˆÙyê˛ ˆÓ˚î%Ó˚ §ÇáƒyÓ˚ ô#ˆÏÓ˚ ô#ˆÏÓ˚ •…y§≤Ãy!Æ–
(ii) •…y§≤ÃyÆ ˆÓ˚î%Ó˚ xyÜ˛yÓ˚ Ó,!k˛–
(iii) !Ü˛S%È ˆÓ˚î%fli°#Ó˚ ˆÓ˚î% •…y§≤Ãy!ÆÓ˚ §yˆÏÌ §yˆÏÌ •…y§≤ÃyÆ ˆÓ˚î%Ó˚ ô &ÓÜ˛ •Î˚ ~ÓÇ ~Ü˛•z ˆÓ˚î%fli°#Ó˚ §Ü˛° •…y§

≤ÃyÆ ˆÓ˚î%Ó˚ xyÜ˛yÓ˚ ~Ü˛•z •Î˚–
(iv) §•Óy§# !°DôÓ˚ ˆÌˆÏÜ˛ !Ë˛ß¨Óy§# !°DôˆÏÓ˚ ˛õ!Ó˚Óï≈˛l–
(v) Ó!•fl∫Ü˛#Î˚ (Exosporic) !°DôÓ˚ ˆÌˆÏÜ˛ xhs˝fl∫Ü˛#Î˚ (Endosporic) !°DôˆÏÓ˚ ˛õ!Ó˚Óï≈˛l–

ˆ§°y!çˆÏl°y (Selaginella) x§ÙˆÏÓ˚î%≤Ã§)ñ §ÇÓ‡ Ü˛°yÎ%_´ñ x˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ ≤ÃÜ,˛‹T í˛zòy•Ó˚î ~ÓÇ
!l¡¨!°!áï˛ ˜Ó!¢ˆÏ‹TƒÓ˚ çlƒ Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚yÎ˚ x!Ë˛àÙl Ü˛ˆÏÓ˚–

(i) ˆ§°y!çˆÏl°y x§ÙˆÏÓ˚î%≤Ã§)–
(ii) ˆÙàyˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ Óï≈˛Ùyl ÌyÜ˛yÎ˚ ˆÙàyˆÏflõyÓ˚ xB%˛!Ó˚ï˛ •ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚ ~ÓÇ ˆÙàyˆÏÓ˚î%fli°# ˆÌˆÏÜ˛

ˆÙàyˆÏÓ˚î% !l‹;˛ÙˆÏîÓ˚ §ÙÎ˚ ≤Ãçy!ï˛ xl%§yˆÏÓ˚ !Ó!Ë˛ß¨ •Î˚–
(iii) ˆ§°y!çˆÏl°y Ó˚*ˆÏ˛õ!fiê˛∆§ (S. rupestris) ~ÓÇ ˆ§°y!çˆÏl°y ÙˆÏlyˆÏflõyÓ˚y (S. monospora) ˆï˛

ˆÙàyˆÏflõyˆÏÓ˚Ó˚ §Çáƒy Ü˛ÙˆÏï˛ Ü˛ÙˆÏï˛ ~Ü˛!ê˛Ùye ˛õ!Ó˚îï˛ •Î˚–
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(iv) ˆ§ly!çˆÏly° Ó˚*ˆÏ˛õ!fiê˛∆§ (S. rupestris) ˆï ˆÙàyˆÏflõyÓ˚ Ü˛ál•z ˛õ!Ó˚ï˛ƒ_´ •Î˚ ly ˛õ!Ó˚ÓˆÏï≈˛
ˆÙàyˆÏflõyÓ˚yl!çÎ˚yˆÏÙÓ˚ ˆË˛ï˛ˆÏÓ˚•z !lˆÏ£ÏÜ˛ñ º*ˆÏîÓ˚ ˛õ!Ó˚fl≥)˛Ó˚î ~Ùl !Ü˛ Ó˚y•zˆÏçyˆÏÊ˛yÓ˚ñ Ü˛y[˛ ~ÓÇ Ó#ç˛õe
˜ï˛!Ó˚ •Î˚ó ~ÓÇ ~Ó˚ ÙyôƒˆÏÙ ç!lï,˛ í˛z!qˆÏòÓ˚ Óy Ùyï,˛ˆÏÜ˛y£ÏÈüÈ~Ó˚ §yˆÏÌ §ÇˆÏÎyà Ó˚«˛y Ü˛ˆÏÓ˚ Îy =ÆÓ#ç#
í˛z!qˆÏòÓ˚ çÓ˚yÎ˚%ç xB%˛ˆÏÓ˚yÂàˆÏÙÓ˚ ˛õk˛!ï˛ˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚– !Ü˛v ã˛Ó˚Ù §ÙyˆÏ°yã˛ly Ù)°Ü˛ !ÓˆÏŸ’£ÏˆÏî ˆòáy
ˆàˆÏSÈ ˆÎñ ˆ§°y!çˆÏl°y (Selaginella) ~ÓÇ ÙyÓ˚!§!°Î˚y (Marsilea), Ó˚ ÙˆÏï˛y x˛õ%‹õÜ˛ñ §ÇÓ•l
Ü˛°yÎ%_´ x§ÙˆÏÓ˚î% ≤Ã§) í˛z!qˆÏòÓ˚y Ó#ç !ÓÜ˛yˆÏ¢ x§Ê˛° •ˆÏÎ˚ˆÏSÈ Ü˛yÓ˚î /ÈüüüÈ

(i) ˆÙàyˆÏÓ˚î%fli°#Ó˚ !âˆÏÓ˚ •zˆÏrê˛=ˆÏÙrê˛ (Integument) lyÙÜ˛ §ÇÓ˚«˛î Ù)°Ü˛ xyÓÓ˚î xÓï≈̨ Ùyl–
(ii) ˆÙàyˆÏÓ˚î%fli°#Ó˚ ˆË˛ï˛ˆÏÓ˚ ˆÙàyˆÏÓ˚î%Ó˚ fliyÎ˚#Ë˛yˆÏÓ xÓfliyl ≤Ã!ï˛!¤˛ï˛ •Î˚!l–
(iii) ˆÙàyˆÏÓ˚î% G ˆÙàyˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ Ü˛°yfliy!lÜ˛ §ÇˆÏÎyà xl%˛õ!fliï˛–
(iv) º*î ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ˛õÓ˚ !Ó◊yÙ ò¢y xl%˛õ!fliï˛–

Úx§ÙˆÏÓ˚î%≤Ã§)ÛÈüüüÈ~•z âê˛ly!ê˛Ó˚ !ÓˆÏ¢£Ï ç#Óç ≤Ãyôylƒ Óï≈˛Ùylñ Ü˛yÓ˚î flf# !°DôÓ˚ í˛z!qò§• ~Ü˛!ê˛ Ó,•Í ˆÙàyˆÏflõyÓ˚
˛õ%!‹TÓ˚ çlƒ ˆÓ˚î%ôÓ˚ í z̨!q Ï̂òÓ˚ G˛õÓ˚ !lË≈̨ Ó˚¢#°– Úx§Ù Ï̂Ó˚î% ≤Ã§)ï˛yÛ Ó#ç !ÓÜ˛y Ï̂¢Ó˚ !ÓÓï≈̨ Ï̂lÓ˚ ≤ÃyÓ˚!Ω˛Ü˛ xÓfliyÈüüüÈ!l¡¨!°áï˛
˜Ó!¢‹Tƒ=!° ~•z Ùhs˝ˆÏÓƒÓ˚ §˛õˆÏ«˛ ˛õ!Ó˚ã˛Î˚ Ó•l Ü˛ˆÏÓ˚–

(i) ò%•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õyòl åx§ÙˆÏÓ˚î%≤Ã§)ï˛yä–
(ii) ˆÙàyˆÏÓ˚î%fli°#Ó˚ ˆË˛ï˛ˆÏÓ˚•z ˆÙàyˆÏÓ˚î% xÓfliyl G xB%˛ˆÏÓ˚yÂàÙñ !í˛¡∫yî% !l!£Ï_´Ü˛Ó˚î ~ÓÇ º*î í˛zÍ˛õyòl–
(iii) ~Ü˛!ê˛ ˆÙày ˆÓ˚î%fli°#Ó˚ ˆË˛ï˛ˆÏÓ˚ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ ˆÙàyˆÏÓ˚î%Ó˚ í˛zÍ˛õ!_–

ˆ§°y!çˆÏl°yˆÏï˛ (Selaginella) ˆÙày!°DôÓ˚ §• ˆÙàyˆÏÓ˚î% ˆÙàyˆÏÓ˚î%fli°#Ó˚ ˆË˛ï˛Ó˚ xÓfliyl Ü˛ˆÏÓ˚– !Ü˛S%È !Ü˛S%È
ˆ«˛ˆÏe !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ lÓà!ë˛ï˛ º*î !°DôÓ˚ §•ÈüüüÈ§ÙhflÏ àë˛l!ê˛ñ xyÓÓ˚îÎ%_´ (Integumented) ˆÙàyˆÏÓ˚î%fli°#
ç!lï,˛ í˛z!qò ˆÌˆÏÜ˛ áˆÏ§ ˛õˆÏí˛¸– ~•z ôÓ˚ˆÏlÓ˚ àë˛lˆÏÜ˛ Úxy!ò Ó#çÛ (Primitive seed) Ó˚*ˆÏ˛õ !ÓˆÏÓã˛ly Ü˛Ó˚y ˆÎˆÏï˛
˛õyˆÏÓ˚– Ó#ç •° ~Ü˛!ê˛ ˛õ!Ó˚îï˛ xyÓÓ˚îÎ%_´ åIntegumented=Ó!•Ó˚yÓÓ˚îä ˆÙàyˆÏÓ˚î%fli°# Îy ˛õ!Ó˚˛õE˛ xÓfliyÎ˚ ˆÊ˛ˆÏê˛
ÎyÎ˚ ly– Î!òG ˆ§°y!çˆÏl°y (Selaginella) Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚yÓ˚ ~Ü˛!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ ≤ÃÜ,˛‹T í˛zòy•Ó˚î !Ü˛v
~áyˆÏl ≤ÃÜ,˛ï˛ Ó#ˆÏçÓ˚ !ÓÓï≈˛l âˆÏê˛ !l– xlƒ!òˆÏÜ˛ ç#ÓyŸ¬ ≤ÃÙyîy!ò §ÙˆÏÓ˚î%≤Ã§) (Homosporous) pteropsida

ˆÌˆÏÜ˛ Ó#ˆÏçÓ˚ !ÓÜ˛y¢ˆÏÜ˛ §ÙÌ≈l Ü˛ˆÏÓ˚–
Ùôƒ ˆí˛ˆÏË˛y!lÎ˚yl (Middle Devonian) Î%ˆÏàÓ˚ ˛õ)Ó≈ ˛õÎ≈hs˝ §ÙhflÏ §ÇÓ•l Ü˛°yÎ%_´ í˛z!qˆÏòÓ˚y §ÙˆÏÓ˚î%≤Ã§) (e.g.

Chauleria) xy!Ó‹,Òï˛ •Î˚– í˛zFã˛ ˆí˛ˆÏË˛y!lÎ˚yl (Upper Devonian) Î%ˆÏà xy!Ü≈˛G˛õˆÏê˛!Ó˚§ (Archaeopteris)

§yò,¢ƒ x§ÙˆÏÓ˚î%≤Ã§) ~Ü˛!ê˛ í˛z!qò xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏSÈ– ã yí˛zˆÏ°!Ó˚Î˚yÛˆÏï˛ñ ~Ü˛•z ˆÓ˚î%fli°#ˆÏï˛ í˛zË˛Î˚ ˆÓ˚î% ÎÌy Ùy•zˆÏe´y G
ˆÙày ˆÓ˚î% Óï≈˛Ùylñ x˛õÓ˚ ~Ü˛!ê˛ í˛zFã˛ ˆí˛ˆÏË˛y!lÎ˚yˆÏl ≤ÃyÆ ç#ÓyŸ¬ í˛z!qò Óy!Ó˚ˆÏlyÊ˛y•zê˛l !§ê˛∆$!°Ê˛!Ù≈ (Barinophyton

citrulliforme) ˆï˛ ~Ü˛•z ˆÓ˚î%fli°#ˆÏï˛ í˛zË˛Î˚ ˆÓ˚î%Ó˚ !Ù◊î xÓfliyÎ˚ í˛zÍ˛õ!_ ˛õyGÎ˚y ˆàˆÏSÈ– ~•z xÓfliy!ê˛ ò%!ê˛ ˆÓ˚î%Ó˚
ÙˆÏôƒ fl∫yï˛sfƒ ÓçyÎ˚ ˆÏÓ˚ˆÏá ˆ•ê˛yˆÏÓ˚yflõy!Ó˚Ó˚ !ÓÓï≈˛l ôyÓ˚yˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–

x§ÙˆÏÓ˚î%≤Ã§) ò¢yÓ˚ §,!‹TÓ˚ ˛õÓ˚ !í˛¡∫Ü˛§,!‹TÓ˚ !ÓÓï≈˛ˆÏl ˆÓ¢ !Ü˛S%È !ÓÓï≈˛l Ù)°Ü˛ âê˛ly âˆÏê˛ˆÏSÈ ˆÎÙlñ
(i) ~Ü˛!ê˛ Ùye Ü˛yÎ≈Ü˛Ó˚# ˆÙàyˆÏÓ˚î%Ó˚ í˛zÍ˛õ!_ ~ÓÇ ˆÙàyˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ ï˛yÓ˚ xÓfliyl–
(ii) Ó˚¶…˛§• Ó!•Ó˚yÓÓ˚î åcÜ˛ = Integumentä §,!‹T–
(iii) xhs˝/fl∫Ü˛#Î˚ (Endosporic) Ùy•zˆÏe´y !°DôÓ˚ ˆÌˆÏÜ˛ ˛õÓ˚yà ly!°Ó˚ í˛zÍ˛õ!_–
(iv) ˆÊ˛ˆÏê˛ ÎyÎ˚ ly ~Ùl ˆÙày ˆÓ˚î%fli°# §• xhs˝/fl∫Ü˛#Î˚ ˆÙày!°DôˆÏÓ˚Ó˚ í˛zÍ˛õ!_–
(v) ˛õÓ˚yàˆÏÓ˚î% @˝Ã•ˆÏîÓ˚ çlƒ ¢#£Ï≈ˆÏòˆÏ¢ ˆÊ˛ˆÏê˛ ÎyÎ˚ ly ~Ùl º*î ˆ˛õy£ÏÜ˛ Ü˛°yÓ˚ (Nucellus) §¡±§yÓ˚î–
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í˛zFã ˆí˛ˆÏË˛y!lÎ˚yl ˆÌˆÏÜ˛ ≤ÃyÆ xy!Ü≈˛GflõyÓ˚Ùy xyÓ˚l!”˛ (Archaeosperma arnoldii) ~Ü˛!ê˛ !Ü˛í˛z!˛õí˛z° Î%_´
(Cupulate) xy!ò !í˛¡∫Ü˛ §Ù!ß∫ï˛ xD– xy!ò !í˛¡∫Ü˛ (Pre-ovule) •° ~Ùl•z ~Ü˛!ê˛ !í˛¡∫Ü˛ §ò,¢ àë˛l ÎyÓ˚ §%à!ë˛ï˛
!í˛¡∫Ü˛ Ó˚¶…˛•#lñ xyÇ!¢Ü˛ ~Ü˛!eË)˛ï˛ Óy x!Ù!◊ï˛ Ó!•Ó˚yÓÓ˚î °!ï˛ Î%_´ (Intergumentary lobes) ˆÙàyˆÏÓ˚î%fli°#–
Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛l ôyÓ˚yÎ˚ Ó!•Ó˚yÓÓ˚ˆÏîÓ˚ (Integument) í˛zÍ˛õ!_ á%Ó•z =Ó˚&c˛õ)î≈– ˆ°!˛õˆÏí˛yÜ˛yÓ˚˛õî

(Lepidoceapon) ~ÓÇ ÙyÎ˚yˆÏí˛§!ÙÎ˚y (Miadesmia) ˆï˛ ˆÓ˚î%˛õˆÏeÓ˚ !Ü˛S%È xÇ¢ ÚÓ!•Ó˚yÓÓ˚îÛ (Integument)

˜ï˛!Ó˚ˆÏï˛ ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÎ˚ˆÏSÈ– !ê˛ˆÏ°yÙ =FSÈ (Telome trusses) ˆÌˆÏÜ˛ Ó!•Ó˚yÓÓ˚î ˜ï˛!Ó˚Ó˚ l!çÓ˚ Óƒ_´Ó#ç# í˛z!qˆÏò
Óï≈˛Ùyl–

ˆfl≥˛l˛õ‰!§í˛yˆÏï˛ (Sphenopsida) Ü˛ƒyˆÏ°yˆÏÙyÜ˛yÓ˚˛õî (Calamocarpon) Ü˛ƒy°yˆÏÙyfiê˛ƒy!Ü˛§‰ (Calamostachys)

~ÓÇ ˛õƒy!°Gfiê˛ƒy!Ü˛§ (Palaeostachys) x§ÙˆÏÓ˚î%≤Ã§)ï˛y ≤Ãò¢≈l Ü˛ˆÏÓ˚–
G˛õˆÏÓ˚Ó˚ xyˆÏ°yã˛ly ˆÌˆÏÜ˛ ~ê˛y ≤Ãï˛#Î˚Ùyl •Î˚ ˆÎñ Úx§ÙˆÏÓ˚î%≤Ã§)ï˛yÛ í˛z!qò çàˆÏï˛ xˆÏlÜ˛ ˛õ)Ó≈Ü˛y° ˆÌˆÏÜ˛•z ã˛ˆÏ°

xy§ˆÏSÈ ~ÓÇ x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˆÌˆÏÜ˛ Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛ˆÏl ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ ≤ÃË˛yÓ ˆÎ =Ó˚&c˛õ)î≈ xÇ¢ @˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈ
~Ü˛Ìy !ÓˆÏÓã˛lyÓ˚ ÙˆÏôƒ ~ˆÏ§•z ÎyÎ˚–

ˆ§°y!çˆÏl°y (Selaginella), xy•zˆÏ§yÈüÈ•z!ê˛§ (Isoetes)ñ Ùy!§≈!°Î˚y (Marsilea) ~ÓÇ §ƒy°!Ë˛!lÎ˚y (Salvinia)

≤ÃË,˛!ï˛ àˆÏîÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y=!° !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ Úx§ÙˆÏÓ˚î%≤Ã§)ï˛yÛ í˛zÍ˛õˆÏß¨ ˆÜ˛yl §yôyÓ˚îc ˆl•z– !Ü˛S%È
!Ü˛S%È ˆ«˛ˆÏe !ÙˆÏÎ˚y!§ˆÏ§Ó˚ ˛õ)Ó≈ xÓfliyÎ˚ x§ÙˆÏÓ˚î%≤Ã§)ï˛yÓ˚ §)e˛õyï˛ •Î˚ xyÓyÓ˚ ˆÜ˛yl ˆÜ˛yl ˆ«˛ˆÏe !ÙˆÏÎ˚y!§ˆÏ§Ó˚ ˛õˆÏÓ˚
~Ó˚ §)e˛õyï˛ •Î˚–

ˆ§°y!çˆÏl°y (Selaginella) ÛÓ˚ G˛õÓ˚ !ÓK˛yl# ˆàyˆÏÓ° (Goebel; 1905) ~ÓÇ ÙyÓ˚!§!°Î˚y (Marsilea)ÛÓ˚
G˛õÓ˚ !ÓK˛yl#ñ §yÌ%Ü˛ (Shattuck; 1910)Û ~ÑˆÏòÓ˚ àˆÏÓ£Ïîy Ù)°Ü˛ !§k˛yhs˝ !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎñ x§ÙˆÏÓ˚î%≤Ã§)ï˛yÓ˚
í˛zÍ˛õ!_ˆÏï˛ ˛õ%!‹T ≤ÃË˛yÓÜ˛ !ÓˆÏ¢£Ï Ë)˛!ÙÜ˛y @˝Ã•î Ü˛ˆÏÓ˚– !Ü˛S%È ˆÓ˚î% Ó,!k˛ç!lï˛ ÓƒÌ≈ï˛yÓ˚ Ü˛yÓ˚ˆÏî Óy!Ü˛ÈüÈˆÓ˚î%ˆÏòÓ˚ Óí˛¸ ~ÓÇ
Ü˛yÎ≈Ü˛yÓ˚# •ˆÏï˛ ˛õ%!‹T ≤ÃË˛yÓÜ˛ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚–

Î!òG ˆ§°y!çˆÏl°y (Selaginella) Ó#ç !ÓÜ˛y¢Ó˚ !ÓÓï≈˛ˆÏl §%ò)Ó˚≤Ã§yÓ˚# Ë)˛!ÙÜ˛y @˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈ ï˛Ó%G §¡õ)î≈ G
§%à!ë˛ï˛ Ó#ç ~ˆÏòÓ˚ ÙˆÏôƒ ˛õyGÎ˚y ÎyÎ˚ ly Ü˛yÓ˚î Ó#ˆÏçÓ˚ =Ó˚&c˛õ)î≈ G xï˛ƒyÓ¢ƒÜ˛#Î˚ ˜Ó!¢‹Tƒ§Ü˛° ~ˆÏòÓ˚ ÙˆÏôƒ
xl%˛õ!fliï˛–

7.3  ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ í˛zÍ˛õ!_ / !Ó!Ë˛ß¨ ï˛_¥

!ë˛Ü˛ !Ü˛ ôÓ˚ˆÏlÓ˚ í˛z!qò ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ ˆ§ !Ó£ÏˆÏÎ˚ Ùï˛!ÓˆÏÓ˚yô Ó‡!òˆÏlÓ˚– ï˛ˆÏÓ !ÓK˛yl#Ó˚y
~ Óƒy˛õyˆÏÓ˚ ˆÙyê˛yÙ%!ê˛ ò% Ë˛yˆÏà Ë˛yà •ˆÏÎ˚ ˆàˆÏSÈl– ~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l ~=!° ˜¢Óy° ˆÌˆÏÜ˛ í˛zq(ï˛ •ˆÏÎ˚ˆÏSÈ– xlƒò°
ÙˆÏl Ü˛ˆÏÓ˚l Ó yˆÏÎ˚yÊ˛y•zê˛y •° Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §Ω˛yÓƒ ˆÎyàƒ ˛õ)Ó≈§)Ó˚#–

7.3.1  ˜¢Óy° ˆÌˆÏÜ˛ í˛zÍ˛õ!_àï˛ ï˛_¥
~•z ï˛ˆÏ_¥Ó˚ ≤Ãôyl ≤Ã!ï˛˛õyòƒ !Ó£ÏÎ˚ •° ˆÎ ˜¢Óy° ˆÌˆÏÜ˛ §ÇÓ•l Ü˛°y Î%_´ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ–

xÓ¢ƒ !ë˛Ü˛ !Ü˛ ôÓ˚ˆÏlÓ˚ ˜¢Óy° ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qò §,!‹T •ˆÏÎ˚ˆÏSÈ ˆ§ !Ó£ÏˆÏÎ˚ !ÓK˛yl#ˆÏòÓ˚ ÙˆÏôƒ ˙Ü˛ƒÙï˛ ˆl•z–
~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l ˜¢Óy° ˆÌˆÏÜ˛ Ó‡ ôyÓ˚yÎ˚ (Polyphyletic) Ê˛yî≈ çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ– xlƒÓ˚y xÓ¢ƒ
~Ü˛!ê˛ !l!ò≈‹T ôyÓ˚yÎ˚ (monophyletic) !ÓÓï≈˛ˆÏl !ÓŸªy§#– l#ˆÏã˛ !Ó!Ë˛ß¨ ≤ÃhflÏy!Óï˛ ≤ÃÜ˛ˆÏ“Ó˚ §yÓ˚yÇ¢ ˆòGÎ˚y •°–
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åÜ˛ä ã˛yˆÏã≈˛Ó˚ ≤ÃÜ˛“ / ã˛yã≈̨  å1919ä ïÑ˛yÓ˚ ˆ°áy !Óáƒyï˛ ˜ÓK˛y!lÜ˛ ≤ÃÓ¶˛ “Thallasiophyta and the subaerial

transmigration” ~ !ÓhflÏy!Ó˚ï˛ Ë˛yˆÏÓ !Ü˛Ë˛yˆÏÓ fli°ç §ÇÓ•l Ü˛°yÎ%_´ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •° ï˛y xyˆÏ°yã˛ly
Ü˛ˆÏÓ˚ˆÏSÈl– !ï˛!l ˛õ!°Ê˛y•zˆÏ°!ê˛Ü˛ !ÓÓï≈˛lÓyˆÏòÓ˚ ˛õ!ÌÜ,˛Í !SÈˆÏ°l– ïÑ˛yÓ˚ ÙˆÏï˛ Ìƒy°y!§GÊ˛y•zê˛y (Thallasiophyta)

~Ü˛ôÓ˚̂ ÏlÓ˚ ≤ÃÜ˛!“ï˛ (Hypothetical) §yÙ%!oÜ˛ xyàySÈy ÎyÓ˚ ˆÌˆÏÜ˛ fli°ç í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ– ~•z ≤ÃÜ˛ˆÏ“Ó˚ ≤Ãôyl
≤Ã!ï˛˛õyòƒ !Ó£ÏÎ˚=!° •°ÈüüüÈ (i) §%ò)Ó˚ xï˛#ˆÏï˛ ˆÜ˛yl ~Ü˛ §ÙÎ˚ ˛õ,!ÌÓ#˛õ,ˆÏ¤˛Ó˚ ˆÓ!¢Ó˚Ë˛yà xÇ¢•z §Ù%o ˛õ!Ó˚Ó,ï˛ !SÈ°–
(ii) ~•z §Ù%ˆÏo !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ §yÙ%!oÜ˛ í˛z!qˆÏòÓ˚ ÙˆÏôƒ x!ôÜ˛yÇ¢ í˛z!qò !SÈ° Ë˛y§Ùyl– (iii) ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ë)˛ï˛_¥#Î˚
Ü˛yÓ˚ˆÏî §Ù%oï˛° í˛z!aï˛ •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ e´ˆÏÙ fli°Ë˛yà §,!‹T •Î˚– Ê˛ˆÏ° Ë˛y§Ùyl í˛z!qò (Plankton) ˆÌˆÏÜ˛ Ùy!ê˛
xÑyÜ˛ˆÏí˛¸ ÌyÜ˛y (Benthic) í˛z!qˆÏòÓ˚ §,!‹T í˛zqÓ •Î˚– (iv) lï%˛l fli°ç ˛õ!Ó˚ˆÏÓ¢ Ùy!lˆÏÎ˚ ˆlGÎ˚yÓ˚ çlƒ e´ˆÏÙ Ù)°ñ
˛õyï˛yñ §ÇÓ•lï˛sf •zï˛ƒy!ò §,!‹T •Î˚–

~•z ≤ÃÜ˛ˆÏ“Ó˚ §#ÙyÓk˛ï˛y =!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ •° Ë)˛ï˛_¥!Óò‰ˆÏòÓ˚ ÙˆÏôƒ ˛õ,!ÌÓ#Ó˚ §,!‹TÓ˚ ˛õÓ˚ ≤ÃÌˆÏÙ fli° ~ÓÇ ˛õˆÏÓ˚
§Ù%ˆÏoÓ˚ í˛zqÓ •Î˚– !mï˛#Î˚!ê˛ •° ≤ÃÜ˛!“ï˛ Ìƒy°y!§GÊ˛y•zê˛y G xy!ò fli°ç Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò §¡õ)î≈ !Ë˛ß¨ Ó˚OÜ˛
˛õòyˆÏÌ≈Ó˚ (Pigments) í˛z˛õ!fli!ï˛–

åáä ˆ@˝ÃàyˆÏ§Ó˚ ≤ÃÜ˛“ / ¢yáy !ÓlƒyˆÏ§Ó˚ ≤ÃÜ,˛!ï˛Ó˚ G˛õÓ˚ ~!ê˛ ≤Ã!ï˛!¤˛ï˛ 1955 §yˆÏ° ˆ@˝Ãày§ Ó yˆÏÎ˚yÊ˛y•zê˛ G
ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ í˛zÍ˛õ!_ ˆÜœ˛yˆÏÓ˚yÊ˛y•z!§ñ !Ê˛GÊ˛y•z!§ G ˆÓ˚yˆÏí˛yÊ˛y•z!§ ~•z !ï˛l ôÓ˚ˆÏlÓ˚ ˜¢Óy° ˆÌˆÏÜ˛ •ˆÏÎ˚ˆÏSÈ ÓˆÏ°
í˛zˆÏÕ‘á Ü˛ˆÏÓ˚lñ !ï˛!l Ù§çyï˛#Î˚ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚ í˛zÍ˛õ!_ ˆÜœ˛yˆÏÓ˚yÊ˛y•z!§ G !°Ë˛yÓ˚GÎ˚yê≈˛ xÌ≈yÍ Ìƒy°ˆÏÎ˚í˛ Ó yˆÏÎ˚yÊ˛y•zˆÏê˛Ó˚
í˛zÍ˛õ!_ !Ê˛GÊ˛y•z!§ ˆÌˆÏÜ˛ •ˆÏÎ˚ˆÏSÈ ÙˆÏl Ü˛ˆÏÓ˚l– ~Ü˛•zË˛yˆÏÓ Ó˚y•z!lÎ˚y ~ÓÇ •!l≈GÊ˛y•zê˛l (Horneophyton)

ˆÜœ˛yˆÏÓ˚yÊ˛y•z!§ ~ÓÇ §y•zˆÏ°yê˛yÙ (Psilotum) G ˆÙ!§˛õ‰ˆÏê˛!Ó˚§ (Tmesepteris) !Ê˛GÊ˛y•z!§ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •ˆÏÎ˚ˆÏSÈ–
~ˆÏ«˛ˆÏe ˆÜ˛ylG Ó˚Ü˛Ù Ê˛y•zˆÏ°yˆÏçˆÏl!ê˛Ü˛ §¡∫¶˛ˆÏÜ˛ ôÓ˚y •Î˚!l–

åàä xƒyl‰!í»˛í˛zÓ˚ ≤ÃÜ˛“ / xƒyl‰!í»˛í˛z å1947ä ÓÓ˚yÓÓ˚•z Ê˛y•zˆÏ°y ˆçˆÏl!ê˛Ü˛ í˛zÍ˛õ!_Ó˚ G˛õÓ˚ !ÓŸªy§#– ï˛yÓ˚ xy!Ó‹,Òï˛
Ü˛ˆÏÎ˚Ü˛!ê˛ §yÙ%!oÜ˛ ˜¢Óy° ç#ÓyŸ¬ ˆÎÙl ˆlÙyˆÏê˛yÌƒy°y§ñ (Nematothallus) ~ÓÇ ˆ≤ÃyˆÏê˛y¢ƒy°!Ë˛!lÎ˚y

(Protosalvinia) xˆÏlÜ˛=!° fli°Óy§# x!Ë˛ˆÏÎylç °«˛ Ü˛ˆÏÓ˚lñ ~Ó˚ ˆÌˆÏÜ˛ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !Ó!Ë˛ß¨ ˆ◊!îÓ˚ Ë˛y§Ü%˛°yÓ˚
í˛z!qˆÏòÓ˚ çß√ ˆòÎ˚– ï˛yÓ˚ ÙˆÏï˛ §y•zˆÏ°yÊ˛y•zê˛yñ °y•zˆÏÜ˛yÊ˛y•zê˛y •zï˛ƒy!ò ˆ◊!îÓ˚ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ xD§Çfliy!lÜ˛
!Ó!Ë˛ß¨ï˛yÓ˚ çlƒ ~ˆÏòÓ˚ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ í˛zÍ˛õ!_ òyÎ˚#–

åâä ˆ°Ü˛°yˆÏÜ≈˛Ó˚ ≤ÃÜ˛“ / ~!ê˛ ˛õƒy!°G ˛õƒy!°ˆÏly°!ç â!ê˛ï˛ xl%§¶˛yˆÏlÓ˚ G˛õÓ˚ ≤Ã!ï˛!¤˛ï˛– ˆ°Ü˛°yÜ≈˛ å1954,

1956ä Ë˛yfl%Ò°yÓ˚ í˛z!qˆÏòÓ˚ ~Ü˛!ê˛ ˛õ!°Ê˛y•zˆÏ°!ê˛Ü˛ í˛zÍˆÏ§Ó˚ Ü˛Ìy ÓˆÏ°l– fli°ç í˛z!qˆÏòÓ˚ í˛zÍ§ !≤ÃÜ˛ƒy!¡∫…Î˚yl
(Precambrian) Î%ˆÏàÓ˚ ˆÜ˛yl ~Ü˛ §ÙˆÏÎ˚ ˆ≤Ãy!Ìï˛ !SÈ°ñ ÎyÓ˚ ≤ÃÙyî ˆÙˆÏ° xÓ˚ˆÏí˛y!Ë˛!§Î˚yl (Ordovician) G
Ü˛ƒy!¡∫…Î˚yl (Cambrian) Î%ˆÏà ≤ÃyÆ !Ü˛S%È fli°ç í˛z!qˆÏòÓ˚ ç#ÓyŸ¬ ˆÓ˚î% ˆÌˆÏÜ˛– ïÑ˛yÓ˚ ÙˆÏï˛ !í˛ˆÏË˛y!lÎ˚yl Î%ˆÏàÓ˚ ˛õ)ˆÏÓ≈
≤ÃyÆ Ó˚y•z!lÎ˚yÓ˚ ÙˆÏï˛y §Ó˚° §y•zˆÏ°yÊ˛y•zê˛ ˆÌˆÏÜ˛ ç!ê˛°ï˛Ó˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ âˆÏê˛ˆÏSÈ– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° xƒyˆÏ:°Ó˚í˛
(1959) ~•z Ùï˛ÓyòˆÏÜ˛ §ÙÌ≈l Ü˛ˆÏÓ˚ õƒy!°G˛õƒy!°ˆÏly°!ç myÓ˚y xy!Ó‹,Òï˛ xyÓ˚G !Ü˛S%È ˛ï˛Ìƒy!òÓ˚ myÓ˚y ~•z Ùï˛ÓyòˆÏÜ˛
§%!Óhfl,Ïï˛ Ü˛ˆÏÓ˚l–

ÙyÜ≈˛yÓ˚ (1961), !Î!l ˜¢Óy° í˛zÍ§ÈüÈ~ !ÓŸªy§#ñ !ï˛l!ê˛ ≤Ãôyl x!Ë˛Óƒ!_´àï˛ ˛õÌ ˆòáylÈüüüÈåÜ˛ä Ó˚y•z!lˆÏÎ˚!§ñ
§y•zˆÏ°yˆÏê˛!§ ~ÓÇ x!Ê˛G@’ˆÏ§!§ñ åáä Ó yˆÏÎ˚yÊ˛y•zê˛yñ åàä ˆfl≥˛l˛õ‰!§í˛yñ åâä °y•zÜ˛˛õ‰!§í˛yñ å.ä ˆê˛ˆÏÓ˚y˛õ‰!§í˛y
åˆê˛!Ó˚ˆÏí˛yflõyÙ≈ §•ä– ˆ°Ü˛ÙyˆÏÜ≈˛Ó˚ §ˆÏD !ï˛!l §•Ùï˛ •ˆÏÎ˚ ÓˆÏ°l Ó˚y•z!lˆÏÎ˚!§ §Ó˚°ï˛Ù Ü˛yÓ˚î ~áyˆÏl §ÇˆÏ«˛˛õÜ˛Ó˚î
§Óã˛y•zˆÏï˛ ˆÓ!¢ñ !Ü˛v xy!òï˛Ù ÓˆÏ° lÎ˚–
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å.ä °ƒyˆÏÙÓ˚ ≤ÃÜ˛“ 1955 / ~Ó˚ ÙˆÏï˛ Ë˛yfl%Ò°yÓ˚ í˛z!qˆÏòÓ˚ í˛zÍ§ !mÈüÈÊ˛y•zˆÏ°yˆÏçˆÏl!ê˛Ü˛– ÌƒyˆÏ°yÊ˛y•zê˛y ˆÌˆÏÜ˛ ò%!ê˛
fl∫yô#l ˛õˆÏÌ xÌ≈yÍ §y•z°˛õ!§í˛y ~ÓÇ °y•zÜ˛˛õ‰!§í˛y x@˝Ã§Ó˚ •Î˚ Ü˛ƒy!¡∫…Î˚yl Î%ˆÏà– §y•z°˛õ‰!§í˛y !ï˛l!ê˛ òˆÏ° xÌ≈yÍ
ˆfl≥˛l˛õ‰!§í˛yñ (Sphenopsida), ˆê˛Ó˚˛õ‰!§í˛y (Pteropsida) G §y•zÜ˛yí˛˛õ!§í˛yÎ˚ (Cycadopsida) !ÓË˛_´ •ˆÏÎ˚ˆÏSÈ–
§y•zÜ˛yí˛˛õ!§í˛y ˆÌˆÏÜ˛ §,!‹T •ˆÏÎ˚ˆÏSÈ ˆ≤ÃyˆÏê˛y xƒyl!çGflõyÙ≈ ~ÓÇ xƒyl!çGflõyÙ≈ñ °y•zÜ˛˛õ‰!§í˛y xÇ¢ ˆÌˆÏÜ˛ §,!‹T
•ˆÏÎ˚ˆÏSÈ Ü˛!lˆÏÊ˛yˆÏÓ˚y˛õ‰!§í˛y (Coniferopsida)–

í˛z˛õˆÏÓ˚y_´ Ùï˛ÓyˆÏòÓ˚ !Ó˛õˆÏ«˛ ò%!ê˛ !Ó£ÏÎ˚ •°ÈüüüÈå1ä Ü˛!lÊ˛yˆÏÓ˚y˛õ‰!§ˆÏí˛Ó˚ í˛zÍ§ !•§yˆÏÓ °y•zÜ˛˛õ‰!§í˛ˆÏÜ˛ ÙˆÏl Ü˛Ó˚y
~Ü˛!ê˛ §%ò)Ó˚ ≤Ã§yÓ˚# Ü˛“lyÓ˚ xÓï˛yÓ˚îy å2ä Ü˛ƒy§%Î˚y!Ó˚lyˆÏÜ˛ (Casuarina) Óƒ_´Ó#ç#ˆÏï˛ x!ô@˝Ã•î ˆÎyàƒ lÎ˚–

åã˛ä ˆÙ•Ó˚yÓ˚ ≤ÃÜ˛“ / !˛õÉ ~lÉ ˆÙ•Ó˚yÓ˚ å1968ä ÙˆÏï˛ fli°ç í˛z!qˆÏòÓ˚ ˛õ)Ó≈˛õ%Ó˚&£Ï §Ó%ç ˜¢ÓyˆÏ°Ó˚ ÙˆÏôƒ xÓ!fliï˛–
˛õ!°Ê˛y•zˆÏ°!ê˛Ü˛ í˛zÍˆÏ§Ó˚ ˛õ!Ó˚˛õsi# !ï˛!l– ïÑ˛yÓ˚ ÙˆÏï˛ !Ó!Ë˛ß¨ ˆ◊!îÓ˚ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ ÷Ó˚&ˆÏï˛•z !Ó!Ë˛ß¨ ˛õˆÏÌ x@˝Ã§Ó˚ •ˆÏ°G
ï˛yÓ˚y ~Ü˛!ê˛ §yôyÓ˚î ˆ◊!î ˆÌˆÏÜ˛ í˛zÍ˛õ!_ °yË˛ Ü˛ˆÏÓ˚– !ï˛!l !Ü˛ˆÏê˛yˆÏÊ˛yÓ˚y (Chaetophora) çyï˛#Î˚ ˜¢Óy° ˆÌˆÏÜ˛
í˛zq(ï˛ ~Ü˛!ê˛ ≤ÃÜ˛!“ï˛ ˆ≤ÃyˆÏê˛yxyÓ˚!ã˛ˆÏày!lˆÏÎ˚!ê˛ (Protoarchaegoniatae) ˆÜ˛ í˛zÍ§ !•§yˆÏÓ !ã˛!•´ï˛ Ü˛ˆÏÓ˚lñ ÎyÓ˚
ˆÌˆÏÜ˛ §y•zˆÏ°yÊ˛y•zˆÏê˛!§ G °y•zˆÏÜ˛yˆÏ˛õy!í˛ˆÏÎ˚!§ ò%!ê˛ ôyÓ˚y í˛zq(ï˛ •ˆÏÎ˚ˆÏSÈ–

åSÈä !Ê ˛ê‰˛ˆÏ§Ó˚ ≤ÃÜ˛“ / Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÙyˆÏlyÊ˛y•zˆÏ°!ê˛Ü˛ !ÓÓï≈˛lÓyò=!°Ó˚ ÙˆÏôƒ !Ê ˛ê‰˛ˆÏ§Ó˚ å1945ä Ùï˛Óyò
•° xlƒï˛Ù– !ï˛!l ÙˆÏl Ü˛ˆÏÓ˚l ˆ•ˆÏê˛ˆÏÓ˚yê˛∆y•zÜ˛y§ (Heterotrichous) åˆÎ í˛z!qÏò xl%Ë)˛!ÙÜ˛ G áyí˛¸y xÇˆÏ¢ !ÓË˛_´ä
ôÓ˚ˆÏlÓ˚ §Ó%ç ¢ƒyG°y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ– ~•z ≤ÃÜ˛ˆÏ“ !Ü˛ˆÏê˛yˆÏÊ˛yˆÏÓ˚!°§ (Chaetophorales)

Óà≈Ë%˛_´ §Ó%ç ¢ƒyG°yˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §Ω˛yÓƒ í˛z_Ó˚§)Ó˚# ÓˆÏ° ÙˆÏl Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

7.3.2  Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ í˛zÍ˛õ!_àï˛ ï˛_¥
Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ ~Ùl ôyÓ˚îyÓ˚ ÎÑyÓ˚y !ÓŸªy§# ïÑ˛yÓ˚y ~•z ò%!ê˛ í˛z!qò ˆày¤˛#Ó˚ ÙˆÏôƒ

ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ ã˛!Ó˚eàï˛ !ÙˆÏ°Ó˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ïÑ˛yˆÏòÓ˚ ï˛_¥ í˛z˛õfliy˛õly Ü˛ˆÏÓ˚ˆÏSÈl– ~Ùl•z Ü˛ˆÏÎ˚Ü˛!ê˛ ã˛!Ó˚e •°ÈüüüÈåÜ˛ä
!°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛lñ åáä çll xˆÏDÓ˚ àë˛lñ åàä flf#ôyl#Ó˚ ÙˆÏôƒ xyÓ!Ó˚ï˛ (Encapsulated) º*î G xyÇ!¢Ü˛
˛õÓ˚ç#Ó# !•ˆÏ§ˆÏÓ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚ï˛y G å.ä x§ÙÓ˚*˛õ# (Heteromorphic) ôÓ˚ˆÏlÓ˚
ç#Ólã˛e´ G çl%/e´Ù–

ÓyGÎ˚yÓ˚ å1935ä G !çÙyÓ˚Ùƒyl å1930, 1938ä ~Ó˚ Ù Ï̂ï˛ ~Ü˛!ê˛ ≤ÃÜ˛!“ï˛ xy!ò xy!ã≈̨ Ï̂ày!l Ï̂Î˚ê˛ (Archegoniate)

ˆÌˆÏÜ˛ ò%!ê˛ x!Ë˛§yÓ˚# ˛õˆÏÌ Ó yˆÏÎ˚yÊ˛y•zê˛y G Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ–
Ü˛ƒy¡∫ˆÏÓ° å1896ä G !fløÌ å1955ä ÙˆÏl Ü˛ˆÏÓ˚l Óï≈˛ÙyˆÏl ç#!Óï˛ ˆÜ˛ylG Ó yˆÏÎ˚yÊ˛y•zê˛y ˆày¤˛# !ÓˆÏ¢£Ïï˛/

xƒyˆÏsiyˆÏ§ˆÏÓ˚yˆÏê˛!°§ (Anthocerotales) Óà≈Ë%˛_´ Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ–
å!ã˛e ≠ 7.1.ä–

xƒyˆÏsiyˆÏ§Ó˚§ (Anthoceros) çyï˛#Î˚ í˛z!qòˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §Ω˛yÓƒ ˛õ)Ó≈§)Ó˚# ÙˆÏl Ü˛Ó˚yÓ˚ ≤Ã§ˆÏD ~ˆÏòÓ˚
ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ x!l!ò≈‹T Ó,!k˛ G í˛zß¨ï˛ xy_#Ü˛Ó˚î#Î˚ í˛z˛õ!fli!ï˛ í˛zˆÏÕ‘áˆÏÎyàƒ– ~•z ï˛ˆÏ_¥Ó˚ ≤ÃÓ_´yÓ˚y ÙˆÏl Ü˛ˆÏÓ˚l
xƒyˆÏsiyˆÏ§Ó˚§ çyï˛#Î˚ ˆÓ˚î%ôÓ˚ Ë˛yçÜ˛ Ü˛°y Î!ò fliyl ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ G˛õÓ˚ ≤ÃyˆÏhs˝ xÓfliyl Ü˛ˆÏÓ˚ ï˛y•ˆÏ° mƒy@˝Ã ¢yáy ˜ï˛!Ó˚
•ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ˆÓ˚î% í˛zÍ˛õyòl ˙ ¢yáyÓ˚ ≤ÃyˆÏhs˝ §#ÙyÓk˛ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ~•zË˛yˆÏÓ §,‹T mƒy@˝Ã ¢yáy!Ó!¢‹T ˆÓ˚î%ôˆÏÓ˚Ó˚
ˆÜ˛w#Î˚Ü˛°%ˆÏÙ°y Î!ò §ÇÓy•# Ü˛°yÎ˚ ˛õ!Ó˚îï˛ •Î˚ ï˛y•ˆÏ° á%Ó §•ˆÏç•z §y•zˆÏ°yÊ˛y•zê˛y (Psilophyta) çyï˛#Î˚ xy!ò Ê˛yî≈
çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ §ˆÏD ~Ó˚ !Ù° á%ÑˆÏç ˛õyGÎ˚y ÎyˆÏÓ– Ü˛ƒy¡õˆÏÓ° å1924ä xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ çˆÏß√ˆÏSÈ ~Ùl
xƒyˆÏsiyˆÏ§Ó˚ˆÏ§Ó˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà ˆÓ˚î%Ó˚ í˛z˛õ!fli!ï˛ G ˆÜ˛w#Î˚ Ü˛°%ˆÏÙ°yÓ˚ §ÇÓ•l Ü˛°yÎ˚ ˛õ!Ó˚Óï≈˛l °«˛
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Ü˛ˆÏÓ˚ˆÏSÈl– !fløÌ å1955ä xƒyˆÏsiyˆÏ§Ó˚§ ~ÓÇ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ çll xD G º*ˆÏîÓ˚ àë˛làï˛ !Ù° ˆ˛õˆÏÎ˚ˆÏSÈl å!ã˛e
≠ 7.2ä í˛z˛õ!Ó˚í˛z_´ ï˛Ìƒ=!°ˆÏÜ˛ Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_àï˛ ≤ÃÜ˛ˆÏ“Ó˚ fl∫˛õˆÏ«˛ Î%!_´ !•ˆÏ§ˆÏÓ
àîƒ Ü˛Ó˚y •Î˚–

n xl%¢#°l#ÈüüüÈ1

1. §!ë˛Ü˛ í˛z_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚&l

åÜ˛ä !Ü˛ˆÏê˛yˆÏÊ˛yˆÏÓ˚!°§ (chaetophorales) Óà≈Ë%˛_´ §Ó%ç ¢ƒyG°yˆÏÜ˛ ÎyÓ˚ Ùï˛ÓyˆÏòÓ˚ !Ë˛!_ˆÏï˛ Ê˛yî≈çyï˛#Î˚
í˛z!qˆÏòÓ˚ §Ω˛yÓƒ í˛z_Ó˚§)Ó˚# ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚ ï˛y •°ÈüüüÈ(i) ã˛yã≈̨  (ii) ˆ@˝Ãày§ (iii) !Ê ˛ê˛§ (iv)

ˆ°Ü˛°yÜ≈˛–
åáä ˆÜ˛yl‰ ã˛!Ó˚eàï˛ !ÙˆÏ°Ó˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ó yˆÏÎ˚yÊ˛y•zê˛ˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˛õ)Ó≈§)Ó˚# ÓˆÏ° ÙˆÏl Ü˛Ó˚y

•Î˚⁄ÈüüüÈ(i) !°DôÓ˚ í˛z!qò G çll xˆÏDÓ˚ àë˛lñ (ii) xyÇ!¢Ü˛ ˛õÓ˚ç#Ó# !•ˆÏ§ˆÏÓ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚
!°DôÓ˚ í˛z!qˆÏòÓ˚ G˛õÓ˚ !lË≈˛Ó˚ï˛yñ (iii) flf#ôylyÓ˚ ÙˆÏôƒ xyÓ!Ó˚ï˛ º*îñ (iv) §Ó Ü˛Î˚!ê˛–

åàä ã˛yã≈˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_àï˛ ˆÎ !ÓÓï≈˛lÓyˆÏòÓ˚ ˛õ!ÌÜ,˛Í !SÈˆÏ°l ï˛y •°ÈüüüÈ(i) ˛õ!°Ê˛y•zˆÏ°!ê˛Ü˛
(Polyphyletic), (ii) ˆÙyˆÏlyÊ˛y•zˆÏ°!ê˛Ü˛ (Monophyletic), (iii) í˛y•zÊ˛y•zˆÏ°!ê˛Ü˛ (Diphyletic)

(iv) ˛õƒyÓ˚yÊ˛y•zˆÏ°!ê˛Ü˛ (Paraphyletic)–

7.4  ˆê˛!˛Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ !ÓÓï≈˛l

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÓ˚î%ôÓ˚ ˆòˆÏ•Ó˚ !Ó!Ë˛ß¨ xÇˆÏ¢Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ !lˆÏÎ˚ í˛z!qò !ÓK˛yl#ˆÏòÓ˚ ÙˆÏôƒ Ùï˛ˆÏË˛ò
xyˆÏSÈ– Ó˚y•z!lGÊ˛y•zê˛y xy!Ó‹ÒyˆÏÓ˚Ó˚ Ê˛ˆÏ° x«˛•z ˆÎ í˛z!qò ˆòˆÏ•Ó˚ ~Ü˛Ü˛ ï˛y ˛≤ÃÙy!îï˛ •Î˚– ÓyGÎ˚yÓ˚ å1908ä ˆÓ˚î%ôÓ˚
í˛z!qò ˆò•ˆÏÜ˛ x«˛ !•ˆÏ§ˆÏÓ ÙylˆÏ°G ˛õyï˛yˆÏÜ˛ í˛z˛õyD ÓˆÏ° ÙˆÏl Ü˛ˆÏÓ˚l– !°à‰!lÎ˚yˆÏÓ˚Ó˚ å1903, 1908ä ÙˆÏï˛ xy!ò
Ü˛y[˛ ~Ü˛!ê˛ mƒy@˝Ã ¢yáy!Ó!¢‹T ˛õe•#l l°yÜ˛yÓ˚ x«˛ (Phylloid)– Ü˛yˆÏ[˛Ó˚ l#ˆÏã˛Ó˚ xÇ¢ xy§ˆÏ° Ù,ò‰àï˛ í˛z˛õyD Îy Ù)ˆÏ°
~ÓÇ ÓyÎ˚Ó#Î˚ xÇˆÏ¢Ó˚ í˛z˛õ!Ó˚Ë˛yà ˆÓ˚î%fli°#ˆÏï˛ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !çÙyÓ˚Ùƒyl å1930, 1959, 1965ä ˛õ)ˆÏÓ≈
í˛z˛õfliy!˛õï˛ Ùï˛Óyò=!°Ó˚ ~Ü˛!ê˛ §%§Ç•ï˛ Ó˚*˛õ !òˆÏï˛ !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ (Telome Theory) ≤ÃÓï≈˛l Ü˛ˆÏÓ˚l–

7.4.1  !ê˛ˆÏ°yÙ Ùï˛Óyò
!çÙyÓ˚Ùƒyl ïÑ˛yÓ˚ Ùï˛Óyò ≤Ã!ï˛!¤˛ï˛ Ü˛Ó˚ˆÏï˛ !àˆÏÎ˚ Rhynia ˆÜ˛ xyò¢≈ xy!ò fli°ç §ÇÓ•lÜ˛°y Î%_´ í˛z!qˆÏòÓ˚

í˛zòy•Ó˚î !•ˆÏ§ˆÏÓ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ˆÏSÈl– ~•z Ùï˛ÓyˆÏò !ï˛!l ÓˆÏ°l ˆÎ Ó˚y•z!lÎ˚yÓ˚ !môy!ÓË˛_´ ˆÓ˚î%ôÓ˚!ê˛ xy§ˆÏ° Ú!ê˛ˆÏ°yÙÛ
(Telome) G ˆÙˆÏ§yÙ (Mesome) lyˆÏÙ ò%!ê˛ xD§Çfliy!lÜ˛ ~Ü˛Ü˛ !òˆÏÎ˚ ˜ï˛!Ó˚ å!ã˛e ≠ 7.3ä– !môy!ÓË˛_´ ˆÓ˚î%ôÓ˚
¢yÌy ò%!ê˛ !ê˛ˆÏ°yÙ •ˆÏ° ¢yáyÓ˚ í˛zÍ˛õ!_ fliyl ˆÌˆÏÜ˛ l#ˆÏã˛Ó˚ x!ÓË˛_´ xÇ¢ ˆÙˆÏ§yÙ ÓˆÏ° àîƒ •ˆÏÓ– !ê˛ˆÏ°yÙ =FSÈyÜ˛yˆÏÓ˚
ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛ !ê˛ˆÏ°yÙ =FSÈ (Telome truss) ÓˆÏ°– !ê˛ˆÏ°yÙ Ù%_´ xÌÓy Î%_´ •ˆÏÎ˚ §ÇÎ%_´ !ê˛ˆÏ°yÙ Óy !§l!ê˛ˆÏ°yÙ
(Syntelome) àë˛l Ü˛ˆÏÓ˚– Ü˛yÎ≈àï˛Ë˛yˆÏÓ !ê˛ˆÏ°yÙ ò%•z ôÓ˚ˆÏlÓ˚ ÎÌy í˛zÓ≈Ó˚ (Fertile) G Óô≈# (Vegetative)– í˛zÓ≈Ó˚
!ê˛ˆÏ°yˆÏÙÓ˚ ¢yáyˆÏ@˝Ã ˆÓ˚î%fli°# ~ÓÇ Óô≈# !ê˛ˆÏ°yÙ ˛õyï˛yÓ˚ ÙˆÏï˛y í˛z˛õyDÎ%_´ (Phylloid) •Î˚–

!çÙyÓ˚Ùƒyl  ÙˆÏl Ü˛ˆÏÓ˚l Rhynia ôÓ˚ˆÏlÓ˚ xy!ò í˛z!qò ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ Ê˛yî≈çyï˛#Î˚ ˆày¤˛#Ó˚ í˛zÍ˛õ!_ ˛õÑyã˛!ê˛
!ÓÓï≈˛làï˛ ˆÙÔ!°Ü˛ ≤Ã!e´Î˚yÓ˚ (Elementary process) ÙyôƒˆÏÙ âˆÏê˛!SÈ°– ˆÙÔ!°Ü˛ ≤Ã!e´Î˚y=!° •° ÎÌye´ˆÏÙÈüüüÈ
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åÜ˛ä §Ùï˛°#Ü˛Ó˚î (Planation), åáä x§ÙÓ,!k˛ (Overtopping), åàä xhs˝Óe´ï˛y (Incurvation), åâä §ÇÎ%!_´
(Syngenesis/webbing), G å.ä •…fl∫#Ü˛Ó˚î (Reduction) å!ã˛e ≠ 7.4ä–

x§ÙÓ,!k˛ / ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ xy!ò ˆÓ˚î%ôˆÏÓ˚Ó˚ ¢yáy mƒy@˝Ã !Ólƒy§Î%_´ñ §Ùyl G ã˛yÓ˚!òˆÏÜ˛ !Óhfl,Ïï˛ !SÈ°– ~Ó˚˛õÓ˚
x§ÙÓ,!k˛Ó˚ Ê˛ˆÏ° ò%!ê˛ ¢yáyÓ˚ ~Ü˛!ê˛ §Ó° G }ç% xˆÏ«˛ ˛õ!Ó˚îï˛ •Î˚ñ xlƒ ¢yáy!ê˛ ˛õyŸª≈Óï≈˛# áÓ≈¢yáyÎ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚
~ÓÇ ô#ˆÏÓ˚ ô#ˆÏÓ˚ SÈp ~Ü˛y«˛ Ü˛“ (Pseudomonopodial) x«˛ åˆÎÙl Psilophytonä ˜ï˛!Ó˚ •Î˚ å!ã˛e ≠ 7.4Ü˛ä–

•…fl∫#Ü˛Ó˚î / áÓ≈ •GÎ˚yÓ˚ Ê˛ˆÏ° ò%!ê˛ §Ù¢yáyñ x§Ù •ˆÏÎ˚ ˛õˆÏí˛¸ ~ÓÇ e´Ùyàï˛ •…fl∫#Ü˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ° §)ã˛ƒyÜ˛yÓ˚ ˛õe
(microphyll) G xÓ,hs˝Ü˛ ˆÓ˚î%=!°Ó˚ í˛zÍ˛õ!_ §)!ã˛ï˛ •Î˚ å!ã˛e ≠ 7.4.ÈüüüÈ7.5 Ü˛ÈüÈâä

§Ùï˛°#Ü˛Ó˚î / xy!ò xÓfliyÎ˚ ã˛y!Ó˚!òˆÏÜ˛ SÈ!í˛¸ˆÏÎ˚ ¢yáy ≤Ã¢yáy ˛e´Ù¢ ~Ü˛•z ï˛ˆÏ° xy§ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ~ˆÏòÓ˚ ÙˆÏôƒ
§ÇÎ%!_´Ó˚ (Syngenesis) ≤ÃÓîï˛y ˜ï˛!Ó˚ •Î˚ å!ã˛e ≠ 7.4áä–

§ÇÎ%!_´ / §Ùï˛°#Ü˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ° ~Ü˛•z ï˛ˆÏ° !Óhfl,Ïï˛ ¢yáy=!° ˛õy¢y˛õy!¢ §ÇÎ%_´ •ˆÏ° ï˛yˆÏÜ˛ §ÇÎ%!_´ ÓˆÏ°–
¢yáy=!° §yôyÓ˚îï˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙy myÓ˚y Î%_´ •ˆÏÎ˚ ã˛ƒy≤Wzy ≤Ãï˛ƒˆÏDÓ˚ §,!‹T Ü˛ˆÏÓ˚– •ÑyˆÏ§Ó˚ ˛õyˆÏÎ˚Ó˚ ˛õyï˛yÓ˚ lƒyÎ˚ ~•z ã˛ƒy≤Wzy
≤Ãï˛ƒˆÏDÓ˚ §yò,¢ƒ ÌyÜ˛yÎ˚ ~ˆÏÜ˛ GˆÏÎ˚!ÓÇ (Webbing) G Ó Ï̂° å!ã˛e ≠ 7.4 àä–

Óe´#Ü˛Ó˚î G xhs˝Óe´ï˛y / ˆÜ˛ylG ˆÜ˛ylG ¢yáyÓ˚ ~Ü˛!òˆÏÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ Ó,!k˛ ˆÓ!¢ •GÎ˚yÓ˚ Ê˛ˆÏ° !Ó˛õÓ˚#ï˛ !òˆÏÜ˛ ˆÓÑˆÏÜ˛
ˆÓ˚î%fli°# xˆÏ«˛Ó˚ !òˆÏÜ˛ ˆlˆÏÙ xyˆÏ§– ï˛ál ~ˆÏÜ˛ Óe´#Ü˛Ó˚î ÓˆÏ°– Equisetum ~Ó˚ ˆÓ˚î%fli°# (Sporangiophore)

~•z ˛õk˛!ï˛ˆÏï˛ §,!‹T •ˆÏÎ˚ˆÏSÈ ÓˆÏ° ôyÓ˚îy Ü˛Ó˚y •Î˚ å!ã˛e ≠ 7.4 ã˛ñ 7.5 .ÈüÈã˛ä–

7.4.2  í˛zÓ≈Ó˚ ˛õyï˛y G ˆÓ˚î%fli°#Ó˚ !ÓÓï≈˛l
ˆÙÔ!°Ü˛ ≤Ã!e´Î˚y=!° ~Ü˛Ü˛Ë˛yˆÏÓ xÌÓy ~ˆÏÜ˛Ó˚ x!ôÜ˛ ~Ü˛§yˆÏÌ Ü˛yÎ≈Ü˛Ó˚# •ˆÏ° !Ó!Ë˛ß¨ ˆày¤˛#Ó˚ Ê˛yî≈çyï˛#Î˚

í˛z!qˆÏòÓ˚ ˆÓ˚î%˛õeñ ˆÓ˚î%fli°# •zï˛ƒy!ò ˜ï˛!Ó˚ •ˆÏÎ˚ˆÏSÈ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚ å!ã˛e ≠ 7.5, 7.6ä–
Lycopsida ˆày¤˛#Ó˚ í˛z!qˆÏò e´Ùyàï˛ •…fl∫#Ü˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ° §)ã˛ƒyÜ˛yÓ˚ (Microphyllous) xî%˛õˆÏeÓ˚ §,!‹T •Î˚–  ò%•z

ˆçyí˛¸y !ê˛ˆÏ°yˆÏÙÓ˚ ~Ü˛ˆÏçyí˛¸y í˛zÓ≈Ó˚ G ˛õyŸª≈Óï≈˛# xlƒˆÏçyí˛¸y xl%Ó≈Ó˚– í˛zÓ≈Ó˚ !ê˛ˆÏ°yÙ ò%!ê˛ ¢#£Ï≈ˆÏò¢ ò%!ê˛ ˆÓ˚î%fli°#ˆÏï˛
˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚ Îy ˛õÓ˚Óï≈˛# ôyˆÏ˛õ Î%_´ •ˆÏÎ˚ •…fl∫Ó,hs˝ Î%_´ ~Ü˛!ê˛ ˆÓ˚î%fli°#ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– ˛õyŸª≈Óï≈˛# xl%Ó≈Ó˚ ¢yáyò%!ê˛G
˛õy¢y˛õy!¢ Î%_´ •ˆÏÎ˚ ˆÓ˚î%˛õe àë˛l Ü˛ˆÏÓ˚– ˆÓ˚î%fli°#Ó˚ Ó,hs˝!ê˛ •…fl∫ •GÎ˚yÓ˚ Ê˛ˆÏ° ˆÓ˚î%fli°#!ê˛ ˆÓ˚î%˛õˆÏeÓ˚ G˛õÓ˚ Î%_´ ÓˆÏ°
ÙˆÏl •Î˚ å!ã˛e ≠ 7.6Ü˛ä–

!Ó!Ë˛ß¨ ç#ÓyŸ¬ ˆÌˆÏÜ˛ •…fl∫#Ü˛Ó˚ˆÏîÓ˚ ~•z Ùï˛Óyò §Ù!Ì≈ï˛ •Î˚– ˆí˛ˆÏË˛y!lÎ˚yl (Devonian) Î%ˆÏàÓ˚
Protolepidodendron G Leclercqia ≤ÃË,˛!ï˛ ç#ÓyˆÏŸ¬Ó˚ ˛õyï˛y !môy!ÓË˛_´ Óy !eôy!ÓË˛_´ •Î˚– •…fl∫#Ü˛Ó˚ˆÏîÓ˚ Ê˛ˆÏ°
e´Ù¢ ~•z xÓfliy ˆÌˆÏÜ˛ Óï≈˛ÙyˆÏlÓ˚ x!ÓË˛_´ §)ã˛ƒyÜ˛yÓ˚ xî%˛õe ˜ï˛!Ó˚ •ˆÏÎ˚ˆÏSÈ ÓˆÏ° !çÙyÓ˚Ùƒyl ÙˆÏl Ü˛ˆÏÓ˚l–

≤Ã§Dï˛ í˛zˆÏÕ‘áˆÏÎyàƒ ˆÎ ÓyGÎ˚yÓ˚ å1908ä ïÑ˛yÓ˚ í˛z˛õÓ,!k˛ Ùï˛ÓyˆÏò (Enation theory) ÓˆÏ°ˆÏSÈl ˆÎ xy!ò í˛z!qˆÏòÓ˚
Ù§,î x«˛ ˆÌˆÏÜ˛ e´Ù¢ í˛z˛õyhs˝ Óy í˛z˛õÓ,!k˛Ó˚ (Enation) §,!‹T •Î˚ ÎyÓ˚ ÙˆÏôƒ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õ!Ó˚Óy•# Ü˛°y à!ë˛ï˛ •Î˚
G xÓˆÏ¢ˆÏ£Ï xî%˛õe àë˛l Ü˛ˆÏÓ˚– ç#ÓyŸ¬ ˆÌˆÏÜ˛ ~•z Ùï˛ÓyˆÏòÓ˚ §ÙÌ≈l ˆÙˆÏ°– Ü%˛Ü‰˛ˆÏ§y!lÎ˚y (Cooksonia) çyï˛#Î˚
xy!ò í z̨!q Ï̂òÓ˚ Ù§,î x«˛ !SÈ°– ˛õÓ˚Óï≈̨ #Ü˛y Ï̂° Ó˚y•z!lÎ˚y à•zlÈüÈË˛Î˚yâl#ñ (Rhynia gwynne-vaughanii), §y•ẑ Ï°yÊ˛y•zê˛l

(Psilophyton) ≤ÃË,˛!ï˛ í˛z!qˆÏò §ÇÓy•# Ü˛°y•#l í˛z˛õÓ,!k˛ à!ë˛ï˛ •Î˚ Îy xÓˆÏ¢ˆÏ£Ï Óï≈˛Ùyl °y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yˆÏÙÓ˚

(Lycopodium) ÙˆÏï˛y xî%˛õˆÏe ˛õÎ≈Ó!§ï˛ •Î˚ å!ã˛e ≠ 7.6áä–
Pteropsida ˆày¤˛#Ó˚ í˛zß¨ï˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò Ó,•Í˛õe (Megaplyll) G í˛zÓ≈Ó˚ ˛õˆÏeÓ˚ í˛zÍ˛õ!_ˆÏï˛ x§ÙÓ,!k˛ñ

§Ùï˛°#Ü˛Ó˚î G §ÇÎ%!_´ ˆÙÔ!°Ü˛ ≤Ã!e´Î˚y=!° í˛zˆÏÕ‘áˆÏÎyàƒ Ë)˛!ÙÜ˛y @˝Ã•î Ü˛ˆÏÓ˚– xÙ§Ó,!k˛Ó˚ Ê˛ˆÏ° ≤ÃyÌ!ÙÜ˛ mƒy@˝Ã
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!Ólƒy§Î%_´ ¢yáyÓ˚ ~Ü˛!ê˛ §Ó° }ç% x«˛ Ó˚*ˆÏ˛õ ≤Ã!ï˛!¤˛ï˛ •Î˚ñ xlƒ!ê˛ ˛õyŸª≈Óï≈˛# áÓ≈¢yáyÎ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚– ˛õyŸª≈Óï≈˛#
áÓ≈ ¢yáy=!°e´ˆÏÙ §Ùï˛°#Ü˛Ó˚î G §ÇÎ%!_´Ó˚ Ê˛ˆÏ° xl%Ó≈Ó˚ G í˛zÓ≈Ó˚ ˛õyï˛yÎ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ (!ê˛e ≠ 7.5 V˛ÈüÈë˛ 7.6à)

Ê˛yˆÏî≈Ó˚ í˛zÓ≈Ó˚ ˛õyï˛yÎ˚ xhs˝/Óe´ï˛yÓ˚ (incurvation) çlƒ ˆÜ˛ylG ~Ü˛!òˆÏÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ Ó,!k˛ ˆÓ!¢ •Î˚ ~ÓÇ !Ó˛õÓ˚#ï˛ !òˆÏÜ˛
ˆÓÑˆÏÜ˛ ÎyGÎ˚yÓ˚ ˆÓ˚î%fli°# e´ˆÏÙ e´ˆÏÙ ˛õyï˛yÓ˚ l#ˆÏã˛ fliylyhs˝!Ó˚ï˛ •Î˚ (!ã˛e ≠ 7.5 í˛ÈüÈï˛) ~•z ~Ü˛•z ˛õk˛!ï˛ˆÏï˛ Óe´#Ü˛Ó˚î
Sphenopsida ˆày¤˛#Ë%˛_´ í˛z!qˆÏòÓ˚ ˆÓ˚î%fli°#ôÓ˚ àë˛ˆÏl §y•yÎƒ Ü˛ˆÏÓ˚ (!ã˛e ≠ 7.5, .üÈç)–

7.4.3  !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ =Ó˚&c
!ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ §yÓ≈ˆÏË˛ÔÙc (Universality/Hologenetic) ~Ó˚ =Ó˚&c ≤ÃÙyî Ü˛ˆÏÓ˚– ~•z Ùï˛Óyò ≤Ãò_ ï˛_¥

xl%ÎyÎ˚# Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ≤ÃyÎ˚ §Ó Ü˛Î˚!ê˛ ˆày¤˛#Ë%˛_´ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xl%Ó≈Ó˚ñ í˛zÓ≈Ó˚ §Ü˛° xˆÏDÓ˚ !ÓÓï≈˛l
ˆÜ˛ÙlË˛yˆÏÓ •ˆÏÎ˚ˆÏSÈ ˆÎ §¡õˆÏÜ≈˛ ~Ü˛!ê˛ §ÙƒÜ˛ ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚– ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ xlƒ Ùï˛Óyò=!°Ó˚ §#ÙyÓk˛ï˛y
xˆÏlÜ˛– ˆÎÙlñ í˛z˛õÓ,!k˛ ï˛ˆÏ_¥ (Enation Theory) ÓyGÎ˚yÓ˚ ˆÜ˛Ó°Ùye Lycopsida ˆày¤˛#Ó˚ xî%˛õe G í˛zÓ≈Ó˚ ˛õˆÏeÓ˚
!ÓÓï≈˛l §¡õˆÏÜ≈˛ !ÓŸªy§ˆÏÎyàƒ ï˛Ìƒ §Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚ˆÏSÈl– xlƒylƒ ˆày¤˛#Ó˚ í˛z!qò xˆÏDÓ˚ !ÓÓï≈˛l ~•z ï˛_¥ xl%ÎyÎ˚#
!ÓˆÏŸ’£Ïî Ü˛Ó˚y §Ω˛Ól lÎ˚–

åáä !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ §y•yˆÏÎƒ xy!ò fli°ç ˛õ!Ó˚Óy•# í˛z!qˆÏòÓ˚ ˆÓ˚î%ˆÏòˆÏ•Ó˚ àë˛ˆÏlÓ˚ Î%!_´@˝Ãy•ƒ !ÓÓÓ˚î ˆòGÎ˚y ÎyÎ˚–
~•z Ùï˛Óyò•z ≤ÃÌÙ ~Ü˛!ê˛ !Ó£ÏˆÏÎ˚ xyˆÏ°yÜ˛˛õyï˛ Ü˛ˆÏÓ˚ ˆÎ xy!ò ˆÓ˚î%ôÓ˚!ê˛ xy§ˆÏ° ~Ü˛!ê˛ !môy!ÓË˛!_´ ˛õe•#l x«˛ ÎyÓ˚
Ù,ò‰àï˛ xÇ¢ Ù)ˆÏ° G ÓyÎ˚Ó#Î˚ xÇ¢ Ü˛yˆÏ[˛ñ ˛õe í˛zÓ≈Ó˚ xÇˆÏ¢ ˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚–

åàä !ê˛ Ï̂°yÙ Ùï˛Óy Ï̂òÓ˚ ç#Ól G xŸ¬#Ë,̨ ï˛ xy!ò fli°ç ˛õ!Ó˚Óy•# í z̨!q Ï̂òÓ˚ Ù Ï̂ôƒ !ÓÓï≈̨ làï˛ §¡õÜ≈̨  (Phylogenetic)

fliy˛õˆÏlÓ˚ ˆã˛‹Ty Ü˛Ó˚y •Î˚– Ó›ï˛ ~•z Ùï˛Óyò xD§Çfliyl !Ë˛!_Ü˛ •ˆÏ°G ~Ó˚ =Ó˚&c !ÓÓï≈˛Ïl •z!ï˛•yˆÏ§ Ü˛Ù lÎ˚–
§y¡±!ï˛Ü˛ Ü˛yˆÏ°Ó˚ !Ü˛v ˛õ%Ó˚yí˛z!qò !ÓòƒyÓ˚ xy!Ó‹ÒyÓ˚ !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ !Ü˛S%È §#ÙyÓk˛ï˛yÓ˚ !òˆÏÜ˛ •z!Dï˛ Ü˛ˆÏÓ˚–

!çÙyÓ˚Ùƒyl Îál ~•z Ùï˛Óyò í˛z˛õfliy!˛õï˛ Ü˛ˆÏÓ˚l ï˛ál ˆí˛ˆÏË˛y!lÎ˚yl Î%ˆÏàÓ˚ Rhynia ˆÜ˛ xyò¢≈ xy!ò fli°Óy§# ˛õ!Ó˚Óy•#
í˛z!qò ÓˆÏ° ÙˆÏl Ü˛ˆÏÓ˚l– ˛õˆÏÓ˚ xyÓ˚G §Ó˚° xD§Çfliyl Î%_´ Cooksonia àî ˛õ)Ó≈Óï≈˛# !§°%!Ó˚Î˚yl Î%à ˆÌˆÏÜ˛ xy!Ó‹,Òï˛
•Î˚– xyÙÓ˚y çy!l Cooksonia Ó˚ ˆÓ˚î%ôÓ˚!ê˛ mƒy@˝Ã ¢yáy!Ó!¢‹Tñ ˛õe•#l ~ÓÇ ˛¢yáyˆÏ@˝Ã ≤Ãyhs˝#Î˚ ˆÓ˚î%fli°#Î%_´– Óï≈˛ÙyˆÏl
!l¡¨ ˆí˛ˆÏË˛y!lÎ˚yl Î%à (Lower Devonian) ˆÌˆÏÜ˛ !Ü˛S%È àî xy!Ó‹,Òï˛ •ˆÏÎ˚ˆÏSÈ ˆÎÙl Renalia ˆÎáyˆÏl ˆÓ˚î%fli°#
˛õyŸª≈#Î˚ ¢yáyˆÏ@˝Ã ÌyˆÏÜ˛– x§ÙÓ,!k˛ G •…fl∫#Ü˛Ó˚î !Ü˛Ë˛yˆÏÓ xy!ò ˆÓ˚î%ôˆÏÓ˚Ó˚ ˛õyŸª≈#Î˚ ¢yáyˆÏ@˝Ã ˆÓ˚î%fli°#  ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §y•yÎƒ
Ü˛ˆÏÓ˚ Renalia •° ï˛yÓ˚ §Ω˛yÓƒ í˛zòy•Ó˚î– xy¢y Ü˛Ó˚y ÎyÎ˚ xyàyÙ# !òˆÏl ˛õ%Ó˚yí˛z!qò !ÓòƒyÓ˚ lï%˛l lï%˛l xy!Ó‹ÒyÓ˚
!ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ ˛õ%lÙ%≈°ƒyÎ˚l Ü˛Ó˚ˆÏÓ–

7.5 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c (Economic importance of Pteridophyes)

≤Ãyã˛#lÜ˛y° ˆÌˆÏÜ˛ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ ˆÌˆÏÜ˛ í˛zq(ï˛ !Ü˛S%È oÓƒ Ùyl%£Ï ï˛yÓ˚ !lˆÏçÓ˚ ≤ÃˆÏÎ˚yçˆÏl ÓƒÓ•yÓ˚ xy§ˆÏSÈ–
ˆê˛!Ó˚ˆÏí˛yÊ˛y•zˆÏê˛Ó˚ ÓƒÓ•yÓ˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ áyòƒñ G£Ï%ô ~ÓÇ Óyàyl §yçyˆÏlyÓ˚ çlƒ ≤Ãã˛!°ï˛ xyˆÏSÈ– !Ó!Ë˛ß¨ xÌ≈˜Ïl!ï˛Ü˛
=Ó˚c !l¡¨Ó˚*˛õ–

°y•zˆÏÜ˛yˆÏ˛õy!í˛Î˚yÙ (Lycopodium) ~Ó˚ Ü˛y[˛ G ˆÓ˚î% ˆË˛£Ïç G£Ï%ôÓ˚*ˆÏ˛õ ÓƒÓ•*ï˛ •Î˚– ã˛Ù≈ˆÏÓ˚yàñ •çˆÏÙÓ˚
à[˛ˆÏày°ñ Ó,ˆÏE˛ Ó˚_´ ˛õ!Ó˚ˆÏ¢yôˆÏlÓ˚ ~ÓÇ ˆÜ˛y¤˛Ü˛y!ë˛ˆÏîƒ ~Ó˚ ÓƒÓ•yÓ˚ ≤ÃË)˛ï˛– Lycopodium ~Ó˚ ˆÓ˚î% òy•ƒ ~ÓÇ
xyï˛§Óyç# ˜ï˛!Ó˚ˆÏï˛ Ü˛yˆÏç °yˆÏà– ~•z Ü˛yÓ˚ˆÏî Lycopodium ˆÜ˛ Úí˛z!qòçyï˛ ã˛Ü‰˛Ù!Ü˛Û lyˆÏÙ x!Ë˛!•ï˛ Ü˛Ó˚y •Î˚–
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Óyàyl G âÓ˚ §yçyˆÏlyÓ˚ Ü˛yˆÏçG ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– àyˆÏÎ˚ ÙyáyÓ˚ ˛õyí˛zí˛yÓ˚ ≤Ã›ï˛Ü˛yˆÏÎ≈G Lycopodium ˆÓ˚î%Ó˚ ÓƒÓ•yÓ˚
≤Ãã˛!°ï˛ xyˆÏSÈ–

ˆ§°y!çˆÏl°y (Selaginella) ˆê˛!Ó° §IyÓ˚ ˆ«˛ˆÏe ≤Ãã˛!°ï˛– S. pilifera ~ÓÇ S. lepidophylla ≤Ãçy!ï˛=!°
˛õ)î≈ ç#Ól Ú≤Ãòy!Ó˚î# í˛z!qòÛ (resurrection plant) Ó˚*ˆÏ˛õ !Ó!e´ Ü˛Ó˚y •Î˚–

xy•zˆÏ§yˆÏÎ˚!ê˛§ (Isoetes) ˛õ!Ó˚Ó!ï≈˛ï˛ Ë)˛!Ùç Ü˛y[˛ åÜ˛®ä •Ñy§ G xlƒylƒ ç°ç ≤Ãyî#Ó˚ áyòƒÓ˚*ˆÏ˛õ ÓƒÓ•yÓ˚ Ü˛Ó˚y
•Î˚– •zÜ%˛•z!§ê˛yÙ (Equisetum) ~Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛ Ü˛yˆÏë˛Ó˚ xy§ÓyÓ˛õe ˛õy!°ˆÏ¢Ó˚ Ü˛yˆÏç ÓƒÓ•*ï˛ •Î˚– çyÙ≈yl
Ê˛yÙ≈yˆÏÜ˛y!˛õ≈Î˚yÎ˚ (German Pharmacopocia) Ù)eyly°#Ó˚ !Ó!Ë˛ß¨ ˆÓ˚yà G Ó˚_´ ˛õ!Ó˚ˆÏ¢yôˆÏlÓ˚ çlƒ E. arvense

ˆÌˆÏÜ˛ !l‹Òy!¢ï˛ ‘Herba Equiseti’ ˆ•y!ÙG˛õƒy!Ì ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ í˛zˆÏÕ‘á xyˆÏSÈ– ~•z çyï˛#Î˚ í˛z!qˆÏò !ÓˆÏ¢£Ï Ü˛yÎ≈Ü˛Ó˚#
ˆÓ˚yà !lˆÏÓ˚yôÜ˛ Ú!§!°Ü˛yÛ (Silica) ˛õyGÎ˚y ÎyÎ˚ ÓˆÏ° ˆ°áy xyˆÏSÈ– ~SÈyí˛¸y xyˆÏSÈ ˛õê˛y!¢Î˚yÙñ xƒy°%!Ù!lÎ˚yÙñ
Ùƒylày!l§‰ ~ÓÇ xyÓ˚G 15 ôÓ˚ˆÏlÓ˚ Êœ˛ƒyˆÏË˛ylˆÏÎ˚í˛ ˛õòyÌ≈–

ˆê˛!Ó˚§ (Pteris)ñ í»˛y•zG˛õˆÏê˛!Ó˚§ (Dryopteris)ñ ˆ§Ó˚yê˛˛õ‰ˆÏê˛!Ó˚§ (Ceratopteris)ñ ÙyÓ˚!§!°Î˚y (Marsilea)

≤ÃË,˛!ï˛ í˛z!qˆÏòÓ˚ x˛õ!Ó˚îï˛ !Óê˛˛õñ à,•˛õy!°ï˛ àÓy!ò ˛õ÷Ó˚ G Ùyl%ˆÏ£ÏÓ˚ áyòƒÓ˚*ˆÏ˛õ ÓƒÓ•*ï˛ •Î˚– Marsilea fl¨yÎ˚%Ó˚ ˛õ#í˛¸y
í˛z˛õ¢Ù Ü˛ˆÏÓ˚– M. drummondie-Ó˚ ˆŸªï˛§yÓ˚ §Ù!ß∫ï˛ ˆflõyˆÏÓ˚yÜ˛y˛õ≈ (Sporocarp) ˆÜ˛Ü˛ ≤Ã›!ï˛ˆÏï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y
•Î˚– Marsilea Ó˚ ˛õyï˛y Ú§%¢!l ¢yÜ˛Û !•ˆÏ§ˆÏÓ ˛õ!Ó˚!ã˛ï˛– Marsilea ˆÌˆÏÜ˛ ‘Marsiline’ ˛õyGÎ˚y ÎyÎ˚ fl¨yÎ˚%Ó˚ çlƒ
á%Ó Ü˛yÎ≈Ü˛Ó˚#–

xƒyˆÏÈçy°y (Azolla) ~Ü˛ê˛y ç°ç Ê˛yî≈ Îy ˜çÓ§yÓ˚ !•ˆÏ§ˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

~SÈyí˛¸y xï˛#ˆÏï˛Ó˚ Ë)˛àË≈˛ ˆ≤Ãy!Ìï˛ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ í˛z!qòˆÏày¤˛#Ó˚ §ÙhflÏ í˛z!qò•z Ü˛Î˚°y (Coal) ˜ï˛!Ó˚ˆÏï˛ xÇ¢@˝Ã•î
Ü˛ˆÏÓ˚ Îy Óï≈˛ÙyˆÏl çµy°yl# Ó˚*ˆÏ˛õ ˛õy•z–

n xl%¢#°l#ÈüüüÈ2

1. ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l

åÜ˛ä !ê˛ Ï̂°yÙ ≤ÃÜ˛“ xl%ÎyÎ˚# ˆÙÔ!°Ü˛ ≤Ã!e´Î˚yÓ˚ ÙyôƒˆÏÙ °y•zÜ˛˛õ‰!§í˛y (Lycopsida) í˛z!qˆÏòÓ˚
§)ã˛ƒyÜ˛yÓ˚ (Microphyll) ˛õyï˛yÓ˚ §,!‹T •Î˚–

åáä ÓyGÎ˚yÓ˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˛õyï˛yˆÏÜ˛ ÓˆÏ° ÙˆÏl Ü˛ˆÏÓ˚l–
åàä !ê˛ˆÏ°yÙ ≤ÃÜ˛ˆÏ“Ó˚ §Ó ˆÌˆÏÜ˛ í˛zˆÏÕ‘áˆÏÎyàƒ ˜Ó!¢‹Tƒ •° ~Ó˚ –
åâä í˛z˛õÓ,!k˛ ï˛ˆÏ_¥Ó˚ ≤ÃÓï≈˛l Ü˛ˆÏÓ˚l–
å.ä Equisetum ~Ó˚ ˆÓ˚î%fli°#Ó˚ôÓ˚ ˆÙÔ!°Ü˛ ≤Ã!e´Î˚yÓ˚ ÙyôƒˆÏÙ ˜ï˛!Ó˚ •Î˚–

7.6 §yÓ˚yÇ¢

Ó#ç !ÓÜ˛yˆÏ¢Ó˚ !ÓÓï≈˛ˆÏlÓ˚ ~Ü˛ê˛y =Ó˚&c˛õ)î≈ âê˛ly– ç#ÓyŸ¬ G ç#!Óï˛ í˛z!qˆÏòÓ˚ ÙˆÏôƒ ~ê˛y ˛õ!Ó˚°!«˛ï˛ •Î˚– ~•z
âê˛lyÓ˚ ≤ÃÌÙ ôy˛õ x§ÙˆÏÓ˚î%≤Ã§)ï˛y– ˆ§°y!çˆÏl°y (Selaginella) ~•z xÓfliy ˛õ)Ó˚î Ü˛ˆÏÓ˚– Ùôƒ !í˛ˆÏË˛y!lÎ˚yl Î%ˆÏàG
!Ü˛S%È ç#ÓyŸ¬ x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˆòáy ÎyÎ˚– !Ü˛v ï˛yÓ˚y ≤ÃÜ,˛ï˛ Ó#ç àë˛l Ü˛Ó˚ˆÏï˛ x«˛Ù •Î˚– Î!òG ~•zÓ˚*˛õ x≤ÃÜ,˛ï˛ Ó#ç
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~Ó˚ §yˆÏÌ ≤ÃÜ,˛ï˛ Ó#ç ~Ó˚ xy˛õyï˛ ò,!‹TˆÏï˛ xˆÏlÜ˛ !Ù° Ó˚ˆÏÎ˚ˆÏSÈ !Ü˛v ~Ó˚y =ÆÓ#ç# í˛z!qˆÏòÓ˚ Ó#ˆÏçÓ˚ §ˆÏD ï%˛°l#Î˚
lÎ˚– ˆÜ˛Ó°Ùye ~•z Ü˛Ìy•z Ó°y ÎyÎ˚ ˆÎ !ÓÓï≈˛ˆÏlÓ˚ lyly ôy˛õ x!ï˛e´Ù Ü˛ˆÏÓ˚G ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ ÙˆÏï˛y x˛õ%‹õÜ˛ í˛z!qˆÏò
xyÙÓ˚y Ó#ç àë˛ˆÏlÓ˚ ˆÜ˛yl í˛zòy•Ó˚î ˆòáˆÏï˛ ˛õy•z ly–

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ Ü˛# çyï˛#Î˚ í˛z!qò ˆÌˆÏÜ˛ ~ÓÇ !Ü˛Ë˛yˆÏÓ •ˆÏÎ˚ˆÏSÈ ï˛y !lˆÏÎ˚ !ÓK˛yl#ˆÏòÓ˚ ò%Ó˚Ü˛Ù Ùï˛
ˆ˛õy£Ïî Ü˛ˆÏÓ˚l– ~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l ˜¢Óy° G xyÓ˚ ~Ü˛ò° ÙˆÏl Ü˛ˆÏÓ˚l Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ §Ω˛Óï˛ Ê˛yî≈çyï˛#Î˚
í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ– ˜¢Óy° ˆÌˆÏÜ˛ í˛zÍ˛õ!_àï˛ ï˛_¥ !•ˆÏ§ˆÏÓ ã˛yã≈˛ñ ˆ@˝Ãày§ñ xƒyl!í»˛í˛zñ ˆ°Ü˛ÙyÜ≈˛ñ °ƒyÙñ ˆÙ•Ó˚yñ G
!Ê ˛ê˛§ ≤ÃÓ!ï≈˛ï˛ ≤ÃÜ˛“=!° í˛zˆÏÕ‘áˆÏÎyàƒ– Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ ~Ùl ôyÓ˚îyÎ˚ ÎÑyÓ˚y
!ÓŸªy§# ïÑ˛yˆÏòÓ˚ ÙˆÏôƒ ÓyGÎ˚yÓ˚ ~ÓÇ !çÙyÓ˚Ùƒyl ÙˆÏl Ü˛ˆÏÓ˚l ~Ü˛!ê˛ ≤ÃÜ˛!“ï˛ xy!ò xy!ã≈˛ˆÏày!lˆÏÎ˚ê˛ (Archegoniate)

ˆÌˆÏÜ˛ ò%!ê˛ x!Ë˛§yÓ˚# ˛õˆÏÌ Ó yˆÏÎ˚yÊ˛y•zê˛y G Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ– xyÓyÓ˚ Ü˛ƒy¡õˆÏÓ° G !fløÌ ~Ó˚ ÙˆÏï˛
Anthocerotales Óà≈Ë%˛_´ Ó yˆÏÎ˚yÊ˛y•zê˛y ˆÌˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ–

Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_Ó˚ ˛õÓ˚ xy!ò í˛z!qò ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ Ê˛yî≈çyï˛#Î˚ ˆày¤˛#Ó˚ í˛zÍ˛õ!_ !Ó!Ë˛ß¨ ï˛ˆÏ_¥Ó˚ ÙyôƒˆÏÙ
Óƒyáƒy Ü˛Ó˚y ÎyÎ˚ ÎyÓ˚ ÙˆÏôƒ !ê˛ˆÏ°yÙ ï˛_¥ §Ó≈y!ôÜ˛ @˝Ã•îˆÏÎyàƒ– ~•z ï˛_¥ xl%ÎyÎ˚# xy!ò ˆÓ˚î%ôÓ˚ =!° !ê˛ˆÏˆÏ°yÙ G ˆÙˆÏ§yÙ
lyˆÏÙ ò%!ê˛ xD§Çfliy!lÜ˛ ~Ü˛Ü˛ !òˆÏÎ˚ ˜ï˛!Ó˚– xy!ò í˛z!qò ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ ˆày¤˛#Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_
!ÓÓï≈˛làï˛ ˛õÑyã˛!ê˛ ˆÙÔ!°Ü˛ ≤Ã!e´Î˚y=!° •° §Ùï˛°#Ü˛Ó˚îñ x§ÙÓ,!k˛ñ xhs˝Óe´ï˛yñ §ÇÎ%!_´ G •…fl∫#Ü˛Ó˚î– ~=!° ~Ü˛Ü˛
Ë˛yˆÏÓ xÌÓy Ü˛ˆÏÎ˚Ü˛!ê˛ ~Ü˛§yˆÏÌ !ÓÓï≈˛l ≤Ã!e´Î˚yÎ˚ xÇ¢ ˆlÎ˚–

!ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ §y•yˆÏÎƒ xy!òÙ fli°Óy§# ˛õ!Ó˚Óy•# ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l §¡õˆÏÜ≈˛ ~Ü˛!ê˛ Î%!_´@˝Ãy•ƒ ôyÓ˚îy
˛õyGÎ˚y ÎyÎ˚ ~ÓÇ ~Ó˚ §y•yˆÏÎƒ ç#Óhs˝ G xŸ¬#Ë)˛ï˛ xy!ò fli°ç ˛õ!Ó˚Óy•# í˛z!qˆÏòÓ˚ ÙˆÏôƒ !ÓÓï≈˛làï˛ §¡õÜ≈˛ fliy˛õl
§•ˆÏç Ü˛Ó˚y ÎyÎ˚– §ˆÏÓ≈y˛õ!Ó˚ ~•z Ùï˛ÓyˆÏòÓ˚ §yÓ≈ˆÏË˛ÔÙc xÌ≈yÍ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ≤ÃyÎ˚ §Ó Ü˛Î˚!ê˛ ˆày¤˛#Ó˚ ˆÓ˚î%ôˆÏÓ˚Ó˚
í˛zÓ≈Ó˚ñ xl%Ó≈Ó˚ xˆÏDÓ˚ !ÓÓï≈˛l ôyÓ˚y ~•z ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ !ÓˆÏŸ’£Ïî Ü˛Ó˚y §Ω˛Ó–

7.7 ≤ÃŸ¿yÓ°#

(i) x§ÙˆÏÓ˚î%≤Ã§)ï˛y Óy ˆ•ê˛yˆÏÓ˚yˆÏflõy!Ó˚ Ü˛yˆÏÜ˛ ÓˆÏ°⁄
(ii) ˆ•ê˛yˆÏÓ˚yˆÏflõy!Ó˚ G ˆ•yˆÏÙyˆÏflõy!Ó˚Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ü˛#⁄
(iii) xy˛õlyÓ˚ ˛õ!ë˛ï˛ °y•zˆÏÜ˛y˛õ!§í˛yÓ˚ ˆÜ˛yl àˆÏî x§ÙˆÏÓ˚î%≤Ã§)ï˛y ˆòáy ÎyÎ˚⁄
(iv) x§ÙˆÏÓ˚î%ï˛y ˆÌˆÏÜ˛ Ü˛#Ë˛yˆÏÓ Ó#çÓy!•ï˛yÓ˚ !òˆÏÜ˛ !ÓÓï≈˛l ~!àˆÏÎ˚ˆÏSÈ Óî≈ly Ü˛Ó˚&l–

7.8 í˛z_Ó˚Ùy°y

í˛z_Ó˚ /
(i) ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ ÙˆÏôƒ xˆÏlÜ˛ àˆÏî ò%•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õß¨ •Î˚ÈüüüÈ~Ü˛!ê˛ Ùy•zˆÏe´yˆÏflõyÓ˚ xyÓ˚ x˛õÓ˚!ê˛

ˆÙàyˆÏflõyÓ˚– ~Ó˚y !Ë˛ß¨ xyÜ˛yˆÏÓ˚Ó˚ •Î˚– Ùy•zˆÏe´yˆÏflõyÓ˚ ˛õ%Ç!°DôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚ xyÓ˚ ˆÙàyˆÏflõyÓ˚
flf#!°DôÓ˚ í˛z!qò àë˛l Ü˛ˆÏÓ˚– ~•zÓ˚*˛õ ò%•z !Ë˛ß¨ xyÜ˛yˆÏÓ˚Ó˚ ~ÓÇ ò%•z !Ë˛ß¨ í˛z!qò àë˛l ≤ÃÜ,˛!ï˛ˆÏÜ˛ Ó°y •Î˚
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x§ÙˆÏÓ˚î%≤Ã§)ï˛y Óy ˆ•ê˛yˆÏÓ˚yˆÏflõy!Ó˚–
(ii) ˆ•yˆÏÙyˆÏflõyˆÏÓ˚Ó˚ ˆ«˛ˆÏe ˆÓ˚î%fli°#ˆÏï˛ ~Ü˛•z ôÓ˚ˆÏlÓ˚ ˆÓ˚î% í˛zÍ˛õß¨ •Î˚–
(iii) !§ˆÏ°ÓyˆÏ§Ó˚ xhs˝Ë%≈˛_´ °y•zÜ˛˛õ!§í˛yÓ˚ xhs˝à≈ï˛ ˆ§°!çˆÏl°yˆÏï˛ x§ÙˆÏÓ˚î% ≤Ã§)ï˛y ˆòáy ÎyÎ˚–
(iv) xl%ˆÏFSÈò 7.2 ˆòá%l–

7.9 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

§ÇˆÏ«˛ˆÏ˛õ í˛z_Ó˚ !òl /

åÜ˛ä Anthoceros çyï˛#Î˚ í˛z!qòˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §Ω˛yÓƒ ˛õ)Ó≈§)Ó˚# ÓˆÏ° ÙˆÏl Ü˛Ó˚yÓ˚ Ü˛yÓ˚î Ü˛#⁄

åáä ã˛yã≈˛ ≤ÃÓ!ï≈˛ï˛ ≤ÃÜ˛ˆÏ“Ó˚ ≤Ãôyl ≤Ã!ï˛˛õyòƒ !Ó£ÏÎ˚=!° Ü˛# Ü˛#⁄

åàä !ê˛ˆÏ°yÙ Ü˛yˆÏÜ˛ ÓˆÏ°⁄ Ü˛yÎ≈àï˛Ë˛yˆÏÓ ~!ê˛ˆÏÜ˛ Ü˛Î˚Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚⁄

åâä í˛zß¨ï˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò Ó,•Í˛õˆÏeÓ˚ í˛zÍ˛õ!_ Ü˛#Ë˛yˆÏÓ •ˆÏÎ˚ˆÏSÈ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚⁄

å.ä !ê˛ˆÏ°yÙ Ùï˛ÓyˆÏòÓ˚ §yÌ≈Ü˛ï˛y ˆÜ˛yÌyÎ˚⁄

7.10 í˛z_Ó˚Ùy°y

xl%¢#°l# – 1

åÜ˛äÈüüüÈ(i) åáäüüüÈ(iv) åàäüüüÈ(i)

xl%¢#°l# – 2

åÜ˛ä •…fl∫#Ü˛Ó˚î åáä í˛z˛õÓ,!k˛ Óy í˛z˛õyD åàä §yÓ≈ˆÏË˛ÔÙc åâä ÓyGÎ˚yÓ˚ å.ä Óe´#Ü˛Ó˚î

§Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

åÜ˛ä Anthoceros çyï˛#Î˚ í˛z!qòˆÏÜ˛ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ §Ω˛yÓƒ ˛õ)Ó≈§)Ó˚# !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛Ó˚yÓ˚ ≤Ã§ˆÏD ~ˆÏòÓ˚
ˆÓ˚î%ôÓ˚ í˛z!qˆÏò x!l!ò≈‹T Ó,!k˛ G í˛zß¨ï˛ xy_#Ü˛Ó˚î#Î˚ Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ í˛zˆÏÕ‘áˆÏÎyàƒ– Ü˛ƒy¡∫ˆÏÓ° ÙˆÏl Ü˛ˆÏÓ˚l ~•z
ˆÓ˚î%ôˆÏÓ˚Ó˚ Ë˛yçÜ˛Ü˛°y fliyl ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ Î!ò G˛õÓ˚ ≤ÃyˆÏhs˝ xÓfliyl Ü˛ˆÏÓ˚ ï˛y•ˆÏ° mƒy@˝Ã ¢yáyÓ˚ í˛zÍ˛õ!_ G ˛õˆÏÓ˚
¢yáyˆÏ@˝Ã ˆÓ˚î% í˛zÍ˛õyòl §#ÙyÓk˛ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ~Ë˛yˆÏÓ §,‹T mƒy@˝Ã ¢yáy!Ó!¢‹T ˆÓ˚î%ôˆÏÓ˚ Î!ò ˆÜ˛w#Î˚ Ü˛°%ˆÏÙ°y
§ÇÓy•# Ü˛°yÎ˚ ˛õ!Ó˚îï˛ •Î˚ ï˛y•ˆÏ° §•ˆÏç•z §y•zˆÏ°yÊ˛y•zê˛y çyï˛#Î˚ xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ˆÓ˚î%ôˆÏÓ˚Ó˚ §ˆÏD ~Ó˚
flõ‹T !Ù° á%ÑˆÏç ˛õyGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
åáä ã˛yã≈˛ ÙˆÏl Ü˛ˆÏÓ˚l Ìƒy°y!§GÊ˛y•zê˛y (Thallasiophyta) lyˆÏÙ ~Ü˛ôÓ˚ˆÏlÓ˚ ≤ÃÜ˛!“ï˛ §yÙ%!oÜ˛ xyàySÈy ˆÌˆÏÜ˛
fli°ç í˛z!qˆÏòÓ˚ §,!‹T •ˆÏÎ˚ˆÏSÈ– ~•z ≤ÃÜ˛ˆÏ“Ó˚ ≤Ãôyl ≤Ã!ï˛˛õyòƒ !Ó£ÏÎ˚=!° •°ÈüüüÈåÜ˛ä §%ò)Ó˚ xï˛#ˆÏï˛ ˛õ,!ÌÓ#˛õ,ˆÏ¤˛Ó˚
ˆÓ!¢Ó˚Ë˛yà xÇ¢ §Ù%ˆÏo !lÙ!Iï˛ !SÈ°– åáä ~•z §Ù%ˆÏoÓ˚ x!ôÜ˛yÇ¢ í˛z!qò Ë˛y§Ùyl xÓfliyÎ˚ !SÈ°– åàä
˛õÓ˚Óï≈˛#Ü˛yˆÏ° §Ù%oï˛°ñ í˛z!aï˛ •GÎ˚yÎ˚ fli°Ë˛yˆÏàÓ˚ §,!‹T •Î˚ ~ÓÇ Ùy!ê˛ xÑyÜ˛ˆÏí˛¸ ÌyÜ˛y fli°ç í˛z!qò çß√yˆÏï˛ ÷Ó˚&
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Ü˛ˆÏÓ˚ñ åâä lï%˛l fli°ç ˛õ!Ó˚ˆÏÓ¢ Ùy!lˆÏÎ˚ ÎyGÎ˚yÓ˚ çlƒ e´ˆÏÙñ Ù)°ñ ˛õyï˛yñ §ÇÓ•l ï˛sf •zï˛ƒy!òÓ˚ §,!‹T •Î˚–
åàä !môy!ÓË˛!_´ ˆÓ˚î%ôÓ˚ xˆÏ«˛Ó˚ ˆÎ ˆÜ˛yl xlƒï˛Ù ≤Ãï˛ƒDˆÏÜ˛ !ê˛ˆÏ°yÙ ÓˆÏ°– ~•z xD§Çfliy!lÜ˛ ~Ü˛Ü˛!ê˛ ÓyÎ˚Ó#Î˚
xÌÓy Ù,òàï˛ •ˆÏï˛ ˛õyˆÏÓ˚– Ü˛yÎ≈àï˛Ë˛yˆÏÓ !ê˛ˆÏ°yÙˆÏÜ˛ ò%Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ ÎÌy í˛zÓ≈Ó˚ G Óô≈# !ê˛ˆÏ°yÙ– í˛zÓ≈Ó˚
!ê˛ˆÏ°yˆÏÙÓ˚ ¢yáyˆÏ@˝Ã ˆÓ˚î%fli°# ~ÓÇ Óô≈# !ê˛ˆÏ°yˆÏÙ ˛õyï˛yÓ˚ ÙˆÏï˛y í˛z˛õyD (Phylloid) ÌyˆÏÜ˛–
åâä Pteropsida ˆày¤˛#Ó˚ Ê˛yî≈çyï˛#Î˚ í˛z!qò Ó,•Í ˛õe G í˛zÓ≈Ó˚ ˛õˆÏeÓ˚ í˛zÍ˛õ!_ˆÏï˛ x§ÙÓ,!k˛ñ §Ùï˛°#Ü˛Ó˚î G
§ÇÎ%!_´ ~•z ˆÙÔ!°Ü˛ ≤Ã!e´Î˚y=!° í˛zˆÏÕ‘áˆÏÎyàƒ Ë)˛!ÙÜ˛y @˝Ã•î Ü˛ˆÏÓ˚– x§ÙÓ,!k˛Ó˚ Ê˛ˆÏ° ≤ÃyÌ!ÙÜ˛ mƒy@˝Ã !Ólƒy§Î%_´
¢yáyÓ˚ ~Ü˛!ê˛ §Ó˚° }ç% x«˛Ó˚*ˆÏ˛õ ≤Ã!ï˛!¤˛ï˛ •Î˚ ~ÓÇ xlƒ!ê˛ ˛õyŸª≈Óï≈˛# áÓ≈ ¢yáyÎ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ˛õyŸª≈Óï≈˛# áÓ≈
¢yáy=° e´ˆÏÙ §Ùï˛°#Ü˛Ó˚î G §ÇÎ%!_´Ó˚ Ê˛ˆÏ° xl%Ó≈Ó˚ G í˛zÓ≈Ó˚ ˛õˆÏe ˛õ!Ó˚îï˛ •Î˚–
å.ä !ê˛ˆÏ°yÙ ï˛ˆÏ_¥Ó˚ §yÓ≈ˆÏË˛ÔÙc §Ó≈çl!Ó!òï˛– ~•z ï˛ˆÏ_¥ Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏòÓ˚ ≤ÃyÎ˚ §Ó Ü˛Î˚!ê˛ ˆày¤˛#Ë%˛_´
ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xl%Ó≈Ó˚ñ í˛zÓ≈Ó˚ xˆÏDÓ˚ !ÓÓï≈˛l ˆÜ˛Ùl Ë˛yˆÏÓ •ˆÏÎ˚ˆÏSÈ ˆ§ §¡õˆÏÜ≈˛ flõ‹T ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚– ~•z
ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ xy!òÙ fli°Óy§# ˛õ!Ó˚Óy•# ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Î%!_´@˝Ãy•ƒ àë˛l ˛õyGÎ˚y ÎyÎ˚– §ˆÏÓ≈y˛õ!Ó˚ ~•z ï˛ˆÏ_¥Ó˚
§Ó≈≤ÃÌÙ ç#Óhs˝ G xŸ¬#Ë)˛ï˛ xy!ò fli°ç ˛õ!Ó˚Óy•# í˛z!qˆÏòÓ˚ ÙˆÏôƒ §¡õÜ≈˛ fliy˛õˆÏlÓ˚ ˆã˛‹Ty Ü˛Ó˚y •Î˚– §%ï˛Ó˚yÇ ~•z
ï˛_¥!ê˛ xD§Çfliyl !Ë˛!_Ü˛ •ˆÏ°G ~Ó˚ =Ó˚&c !ÓÓï≈˛ˆÏl!ï˛•yˆÏ§G ÎˆÏÌ‹T–

!ã˛e lÇ 7.1 : Anthoceros çyï˛#Î˚ ˆÓ˚î%ôÓ˚ ˆÌˆÏÜ˛ Psilophyton çyï˛#Î˚ xy!ò
fli°ç ˛õ!Ó˚Óy•# í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ å!fløˆÏÌÓ˚ ≤ÃÜ˛“ xl%ÎyÎ˚#ä–
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!ã˛e lÇ     7.2 Ü˛ñ á / Marchantiales, Anthoceros G Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò åÜ˛ä flf#ôyl#
G ˛õ%Çôyl#Ó˚ åáä ˛õ!Ó˚fl≥)˛Ó˚ˆÏîÓ˚ !Ó!Ë˛ß¨ ò¢yÓ˚ ÙˆÏôƒ !Ù°–

!ã˛e lÇ 7.3 / Rhynia çyï˛#Î˚ xy!ò Ê˛yî≈çyï˛#Î˚ í˛z!qˆÏò !ê˛ˆÏ°yˆÏÙÓ˚ xÓfliyl–

åáä

åÜ˛ä

Marchantiales

Anthoceros

Marchantiales

Anthoceros
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!ã˛e lÇ 7.4 / !ê˛ˆÏ°yÙ Ùï˛Óyò xl%§yˆÏÓ˚ í˛z!qòˆÏòˆÏ• !ÓÓï≈˛ˆÏlÓ˚ ˛õÑyã˛!ê˛ Ù)° ôyÓ˚y– Ü˛É x§ÙÓ,!k˛ñ
áÉ §Ùï˛°#Ü˛Ó˚îñ àÉ §ÇÎ%!_´ å˛õyï˛yÎ˚äñ âÉ §ÇÎ%!_´ åÜ˛yˆÏ[˛äñ .É •…Èfl∫#Ü˛Ó˚îñ ã˛É Óe´#Ü˛Ó˚î–
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!ã˛e lÇ 7.5 / !çÙyÓ˚ÙƒyˆÏlÓ˚ Ùï˛yl%ÎyÎ˚# í˛zÓ≈Ó˚˛õˆÏeÓ˚ í˛zÍ˛õ!_–

Lycopsida

Pterophyte.

. ã˛ SÈ
ç

V˛ ~è ê˛
ë˛

í˛ ì˛ î ï˛

Ü˛ á à
â
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!ã˛e lÇ     7.6 / í˛zÓ≈Ó˚ñ xl%Ó≈Ó˚ ˛õe G xˆÏ«˛Ó˚ í˛zÍ˛õ!_–

!ê˛ˆÏ°yÙ

!ê˛ˆÏ°yÙ
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~Ü˛Ü˛ - 8 o !çÙˆÏlyflõyˆÏÙ≈Ó˚ ˜Ó!¢‹Tƒ G ˆ◊!î!Ólƒy§ (Characteristics of

Gymnosperms and their Classification)

àë˛l
8.0 í˛zˆÏj¢ƒ
8.1 ≤ÃhflÏyÓly

8.2 !çÙˆÏlyflõyˆÏÙ≈Ó˚ ˜Ó!¢‹Tƒ

8.2.1 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ §ˆÏD !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ

8.2.2 !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ G =ÆÓ#ç#Ó˚ §ˆÏD §yò,¢ƒ G ˜Ó§yò,¢ƒ

8.3 !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ˆ◊î!Ólƒy§

8.4 §yÓ˚yÇ¢

8.5 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

8.6 í˛z_Ó˚Ùy°y

8.0  í˛zˆÏj¢ƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° §¡õˆÏÜ≈˛ çylˆÏï˛ ˛õyÓ˚ˆÏÓlÈüüüÈ
l !çÙˆÏlyflõyÙ≈ ~Ó˚ ˆ◊!î!Ólƒy§
l !çÙˆÏlyflõyÙ≈ÈüÈ~Ó˚ ˜Ó!¢‹Tƒ
l ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ §ˆÏD !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ §yò,¢ƒ G ˜Ó§yò,¢ƒ
l !çÙˆÏlyflõyÙ≈ G =ÆÓ#ç#Ó˚ Ùôƒ §yò,¢ƒ G ˜Ó§yò,¢ƒ

8.1 ≤ÃhflÏyÓly

˛õ,!ÌÓ#ˆÏï˛ Îï˛ Ó˚Ü˛ˆÏÙÓ˚ í˛z!qò xyˆÏSÈñ ï˛yÓ˚y ˆÜ˛yˆÏly ly ˆÜ˛yˆÏly !ÓË˛yˆÏàÓ˚ xhs˝Ë%≈˛_´– xyÙÓ˚y xyˆÏàÓ˚ ~Ü˛Ü˛=!°ˆÏï˛
˛õˆÏí˛¸!SÈ ˆÎ í˛z!qòçàÍ lyly !ÓË˛yˆÏà !ÓË˛_´– ~ˆÏòÓ˚ ÙˆÏôƒ ~Ü˛ˆÏ◊!î xyˆÏSÈ ÎyÓ˚y x˛õ%‹õÜ˛ Óy Ó#ç•#l xyÓ˚ xlƒÓ˚y
§˛õ%‹õÜ˛ Óy §Ó#ç í˛z!qò– xyÙÓ˚y ˛õ)Ó≈Óï≈˛# ~Ü˛Ü˛ÈüÈ~ ˜¢Óy°ñ SÈeyÜ˛ñ Ó yˆÏÎ˚yÊ˛y•zê˛ G ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ §¡∫ˆÏô çylˆÏï
ˆ˛õˆÏÓ˚!SÈ– ~Ó˚y §Ü˛ˆÏ°•z Ó#ç•#l Óy x˛õ%‹õÜ˛ xÌ≈yÍ !e´˛õˆÏê˛yàƒyÙ§ (Cryptogams)– ~•z ~Ü˛Ü˛ ~ÓÇ ˛õÓ˚Óï≈˛#
Ü˛ˆÏÎ˚Ü˛!ê˛ ~Ü˛Ü˛ÈüÈ~ xyÙÓ˚y Óƒ_´Ó#ç# Óy !çÙˆÏlyflõyÙ≈ (Gymnosperm) çyï˛#Î˚ §Ó#ç í˛z!qò !Ó£ÏˆÏÎ˚ ˛õyë˛ Ü˛Ó˚Ó–
§Ó#ç Óy §˛õ%‹õÜ˛ Óy Ê˛ƒyˆÏlˆÏÓ˚yàƒyÙ§ ò°Ë%˛_´ í˛z!qòÓ˚y Ó#ç àë˛l Ü˛ˆÏÓ˚– Ê˛ˆÏ°Ó˚ í˛z˛õ!fli!ï˛ Óy xl%˛õ!fli!ï˛Ó˚ í˛z˛õÓ˚
§˛õ%‹õÜ˛ í˛z!qòˆÏòÓ˚ ò%•z!ê˛ !ÓË˛yˆÏà Ë˛yà Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– !çÙ‰ˆÏlyflõyÙ≈ Óy Óƒ_´Ó#ç#ÈüüüÈÎyˆÏòÓ˚ Ê˛° •Î˚ ly ~ÓÇ Ó#ç=!°
xlyÓ,ï˛ ÌyˆÏÜ˛ÈüüüÈxÌ≈yÍ Ó#ç=!° flf#ˆÏÓ˚î% ˛õˆÏeÓ˚ í˛z˛õÓ˚ §Ó˚y§!Ó˚ !ÓlƒyhflÏ ÌyˆÏÜ˛– x˛õÓ˚ !ÓË˛yà xƒyl‰!çGflõyÙ≈ Óy
=ÆÓ#ç#ÈüüüÈÎyˆÏòÓ˚ Ê˛° à!ë˛ï˛ •Î˚ ~ÓÇ Ó#ç=!° Ê˛ˆÏ°Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛ Óy xyÓ,ï˛ xÓfliyÎ˚ ÌyˆÏÜ˛– §%ï˛Ó˚yÇ !çÙ‰ˆÏlyflõyÙ≈
•° Óƒ_´Ó#ç# í˛z!qò Îy ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ G =ÆÓ#ç#Ó˚ ÙôƒÓï≈˛# fliyˆÏl xÓ!fliï˛–
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300 !á fiê˛ ˛õ)Ó≈yˆÏ∑ !ÌGÊ ˛ƒy§ê˛y§ (Theopharastus) ~Ó˚ §ÙÎ˚ ˆÌˆÏÜ˛ ≤Ãã˛!°ï˛ @˝Ã#Ü˛ ¢∑ !çÙˆÏlyflõyÙ≈y ˆÌˆÏÜ˛
(Gymnosperma) í˛zqÓ– !çÙˆÏlyflõyÙ≈ çyï˛#Î˚ í˛z!qò Óƒ_´Ó#ç# í˛z!qò Ó˚*ˆÏ˛õ ˛õ!Ó˚!ã˛ï˛ÈüüüÈÎyÓ˚ ÙyˆÏl ÚÚí˛zß√%_´ Ó#çÛÛ–
~•z ˆày¤˛#Ó˚ í˛z!qò x!ï˛ ≤Ãyã˛#l– Ë)˛ï˛_¥#Î˚ §ÙÎ˚ (Geological Era) xl%ÎyÎ˚# ~ˆÏòÓ˚ xy!ÓË≈˛yÓ âˆÏê˛!SÈ° ˛õƒy!°GˆÏçy•zÜ˛
(Palaeozoic) Î%à ˆÌˆÏÜ˛– e´Ù¢ ˆÙˆÏ§yˆÏçy•zÜ˛ (Mesozoic) Î%ˆÏà ˛õÎ≈yÆ ≤Ãyôylƒ °yË˛ Ü˛ˆÏÓ˚– !Ü˛S%È !Ü˛S%È ≤Ãçy!ï˛
ô#ˆÏÓ˚ ô#ˆÏÓ˚ xÓ°%!ÆÓ˚ ˛õˆÏÌ ~!àˆÏÎ˚ ÎyÎ˚– Óï≈˛Ùyl Î%ˆÏà §Ó#ç í˛z!qˆÏòÓ˚ ÙˆÏôƒ ~ˆÏòÓ˚ §Çáƒy ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ Ü˛Ù–
ly!ï˛¢#ˆÏï˛y£è ~ÓÇ @˝Ã#‹ø≤Ãôyl xMÈ˛° ˆÌˆÏÜ˛ ÷Ó˚& Ü˛ˆÏÓ˚ §%ˆÏÙÓ˚& xMÈ˛° ˛õÎ≈hs˝ ~ˆÏòÓ˚ !ÓhflÏyÓ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ ˛õ!Ÿã˛Ù G ˛õ)Ó≈
!•Ùy°Î˚ xMÈ˛ˆÏ° Óƒ_´Ó#ç#ˆÏòÓ˚ lyly ≤Ãçy!ï˛ çß√yÎ˚– ~Ó˚y ≤Ãôylï˛ fli°ç– ò#â≈ñ Ü˛y¤˛°ñ Ó‡Ó£Ï≈Ó#ç# G ˆÓ!¢Ó˚Ë˛yà
!ã˛Ó˚•!Ó˚Í– Sequoia sempevirens (California xÌÓy Coast red wood) §Ó≈yˆÏ˛õ«˛y °¡∫y í˛z!qòÈüüüÈÎyÓ˚ í˛zFã˛ï˛y
≤ÃyÎ˚ 112m– x˛õÓ˚!òˆÏÜ˛ §Ó ˆÌˆÏÜ˛ «%˛oï˛Ù Óƒ_´Ó#ç# •ˆÏFSÈ Zamia pygmaeaÈüüüÈ~Ü˛ê˛y §y•zÜ˛yí˛ ÎyÓ˚ ˛õyï˛y
ˆÜ˛Ó°Ùye 4-5 cm. °¡∫y– ~ÓÇ §Ó ˆÌ Ï̂Ü˛ !Ó¢y° ~ÓÇ ≤Ãyã˛#l Óy ≤ÃÓ#îï˛Ù í z̨!qò •° Sequoiadendron

giganteum– Óƒ_´Ó#ç# í˛z!qˆÏòÓ˚ ˛xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c á%Ó•z Ù)°ƒÓyl–

8.2  !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ˜Ó!¢‹Tƒ (Characteristics of Gymnosperms)

1. ≤ÃyÎ˚ §Ü˛° !çÙ‰ˆÏlyflõyÙ≈•z fli°çó í˛z_Ó˚ G ˛õ)Ó≈ Ë)˛áˆÏ[˛Ó˚ ly!ï˛¢#ˆÏï˛y£è G @˝Ã#‹ø ≤Ãôyl xMÈ˛ˆÏ° ˛õyGÎ˚y ÎyÎ˚–

2. ≤Ãôyl í˛z!qò ˆÓ˚î%ôÓ˚ñ Îy Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓË˛_´ñ ò#â≈ñ Ü˛y¤˛°ñ Ó‡Ó£Ï≈ç#Ó#ñ !ã˛Ó˚•!Ó˚Í ¢yáy•#l xÌÓy
¢yáyÎ%_´–

3. §ÇÓ•lÜ˛°y Óï≈˛Ùyl– !lˆÏê˛!°§ (Gnetales) SÈyí˛¸y çy•zˆÏ°ˆÏÙ ê˛∆ƒy!Ü˛Î˚y G ˆÊœ˛yˆÏÎ˚ˆÏÙ §D#ˆÏÜ˛y£Ï xl%˛õ!fliï˛–

4. ˛õyï˛y ò%•z Ó˚Ü˛ˆÏÙÓ˚ñ ¢ÕÒ˛õe (scale leaf) G ˛õî≈̨ õe (foliage leaf)–

5. Ê%˛° Óï≈˛Ùyl G ~Ü˛!°Dñ §yôyÓ˚îï˛ ˛õ%‹õ˛õ%ê˛ (perianth) Óy §y•yÎƒÜ˛yÓ˚# hflÏÓÜ˛ åÓ,!ï˛ñ ò°Ù[˛° •zï˛ƒy!òä
ÌyˆÏÜ˛ ly–

6. ˛õ%Ç˛õ%‹õ ˛õ%ÇˆÏÓ˚î% ˛õe (microsporophyll) ~ÓÇ flf#˛õ%‹õ flf#ˆÏÓ˚î%˛õe (megasporophyll) myÓ˚y à!ë˛ï˛–

7. ˆÓ˚î%˛õe=!° ~Ü˛!eï˛ •ˆÏÎ˚ ˆÓ˚î%˛õeÙOÓ˚# Óy ˆÜ˛yl xÌÓy fiê˛∆Óy•z°y§ (strobilus) àë˛l Ü˛ˆÏÓ˚–

8. ˆÓ˚î% ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚ G x§Ù (heterosporous)–

9. ˛õÓ˚yàˆÏÎyà Óyï˛yˆÏ§Ó˚ ÙyôƒˆÏÙ âˆÏê˛ ÌyˆÏÜ˛ñ §Ó˚y§!Ó˚ l@¿ !í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛Ó˚ˆÏ¶…˛ ~ˆÏ§ ˛õˆÏí˛¸–

10. x§ÙˆÏÓ˚î%≤Ã§) •GÎ˚yÓ˚ Ê˛ˆÏ° ò%•z Ó˚Ü˛ˆÏÙÓ˚ !°DôÓ˚ (gametophyte) í˛z!qò ˆÎÙlñ ˛õ%Ç G flf#!°DôÓ˚ í˛z!qò
àë˛l Ü˛ˆÏÓ˚–

11. ˛õ%ÇçllˆÏÜ˛y£Ï Óy ÷e´yî% Êœ˛ƒyˆÏç°y !Ó•#lñ !lŸã˛° xÌÓy Êœ˛ƒyˆÏç°y Î%_´ñ §ã˛°–

12. flf#!°DôÓ˚ í˛z!qˆÏò ~Ü˛ Óy ~Ü˛y!ôÜ˛ flf#ôyl# (archegonium) Óï≈˛Ùyl–

13. flf#!°DôÓ˚ í˛z!qˆÏò ¢§ƒÜ˛°y (endosperm tissue) Óï≈˛Ùyl ~ÓÇ ï˛y !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà•z à!ë˛ï˛ •Î˚ ~ÓÇ
•ƒy≤’ˆÏÎ˚í˛ ≤ÃÜ,˛!ï˛Ó˚–

14. !çÙˆÏlyflõyˆÏÙ≈ !í˛¡∫y¢Î˚ ÌyˆÏÜ˛ ly ÓˆÏ° Ê˛° à!ë˛ï˛ •Î˚ ly ~ÓÇ Ó#ç=!° Ù%_´ xÓfliyÎ˚ ÌyˆÏÜ˛–
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15. çl%e´Ù x§Ù xyÜ,˛!ï˛Ó˚ ~ÓÇ ˛õÎ≈yÎ˚e´ˆÏÙ G !lÎ˚!Ùï˛Ë˛yˆÏÓ âˆÏê˛ ~ÓÇ §%flõ‹T–

8.2.1 ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ §ˆÏD !çÙˆÏlyflõyˆÏÙ≈Ó˚ §yò,¢ƒ (Similarities of Gymnosperms

with Pteridophytes)

1. ≤Ãôyl í˛z!qòˆÏòˆÏ• ˆÓ˚î%ôÓ˚ ~ÓÇ Ù)°ñ Ü˛y[˛ G ˛õyï˛yÎ˚ !ÓË˛_´ñ x§ÙˆÏÓ˚î%È≤Ã§) ~ÓÇ x§ÙxyÜ,˛!ï˛Ó˚ ç#Ólã˛e´
Óï≈˛Ùyl–

2. §ÇÓ•lÜ˛°y Óï≈˛Ùyl– !lˆÏê˛!°§ Óƒï˛#ï˛ çy•zˆÏ°Ù ê˛∆ƒy!Ü˛Î˚y !Ó•#l ~ÓÇ ˆÊœ˛yˆÏÎ˚ÙÈüÈ~ §D#ˆÏÜ˛y£Ï xl%˛õ!fliï˛–
3. ˆÜ˛yˆÏly ˆÜ˛yˆÏly ˆ«˛ˆÏe åˆÎÙl §y•zÜ˛yí˛§ÈüÈ~ä ˆÎÔ!àÜ˛ ˛õyï˛yÓ˚ Ü%˛[˛!°ˆÏï˛ Óy §yÓ˚!§ˆÏlê˛ (circinate)

Ù%Ü%˛°ÈüÈ˛õe !Ólƒy§ •Î˚ (vernation)–
4. !°DôÓ˚ í˛z!qò «%˛o G •…y§≤ÃyÆ •Î˚ ~ÓÇ ˆÓ˚î% xyÓÓ˚ˆÏîÓ˚ ÙˆÏôƒ•z ˛õ!Ó˚fl≥%˛!ê˛ï˛ •ˆÏÎ˚ ÌyˆÏÜ˛–
5. !lê˛yÙ (Gnetum) Óƒï˛#ï˛ !°DôÓ˚ í˛z!qˆÏòÓ˚ flf#ôyl# Óï≈˛Ùyl–
6. !lê˛yÙ Óƒï˛#ï˛ º*ˆÏîÓ˚ ˛õ!Ó˚fl≥%˛ê˛l xÓyô !lí˛zÜœ˛#Î˚ !ÓË˛yçˆÏlÓ ̊(free nuclear division) myÓ˚y §Çâ!ê˛ï˛ •Î˚–
7. §y•zÜ˛y§ (Cycas) G !àl‰ˆÏày (Ginkgo) ˆï˛ ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ ÙˆÏï˛y ÷e´yî% Ó‡ Êœ˛ƒyˆÏç°yÎ%_´ G §ã˛°–

8. §%flõ‹T çl%e´Ù Óï≈˛Ùyl–
ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ §ˆÏD !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚  ˜Ó§yò,¢ƒ (Dissimilarities of Gymnosperms with

Pteridophytes)

1. ˆÓ!¢Ó˚Ë˛yà ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ §ÙˆÏÓ˚î%≤Ã§) xyÓ˚ !çÙ‰ˆÏlyflõyÙ≈ §Ü˛ˆÏ°•z x§ÙˆÏÓ˚î%≤Ã§)–
2. ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÎ˚ xfliy!lÜ˛ Ù)° Óï≈˛Ùyl– !çÙ‰ˆÏlyflõyÙ≈ÈüÈ~ §%flõ‹T ≤Ãôyl Ù)ˆÏ°Ó˚ í˛z˛õ!fli!ï˛–
3. !çÙ‰ˆÏlyflõyÙ≈ Ó#ç àë˛l Ü˛ˆÏÓ˚– ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÎ˚ ˆÜ˛yˆÏly Ó#ç í˛zÍ˛õyòl •Î˚ ly–
4. !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ §%flõ‹T ˆàÔî Ó,!k˛ Óï≈˛Ùyl– !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~Ó˚ ˆ«˛ˆÏe ˆàÔî Ó,!k˛ •Î˚ ly–
5. !çÙ‰ˆÏlyflõyˆÏÙ≈ ˛õÓ˚yà ly!°Ü˛y (pollen tube) §,!‹T •Î˚ñ !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~ ï˛y ˆl•z–
6. !çÙ‰ˆÏlyflõyˆÏÙ≈ flf#ÈüÈ!°DôÓ˚ñ ˆÓ˚î%ôˆÏÓ˚Ó˚ ÙˆÏôƒ•z fliyÎ˚#Ë˛yˆÏÓ xÓ!fliï˛ ~ÓÇ ï˛y flf#ˆÏÓ˚î%fli°# Óy !lí˛zˆÏ§°yˆÏ§

(nucellus) fliyÎ˚#Ë˛yˆÏÓ xÓfliyl Ü˛ˆÏÓ˚–
7. !çÙ‰ˆÏlyflõyˆÏÙ≈ flf#ôyl# Óy xyˆÏÜ≈˛ˆÏày!lÎ˚yˆÏÙ @˝Ã#Óy ly!°ˆÏÜ˛y£Ï xl%˛õ!fliï˛– Ü˛áˆÏly Ü˛áˆÏly xB˛#Î˚ ly°#ˆÏÜ˛yˆÏ£ÏÓ˚

§¡õ)î≈ xÓ°%!Æ •Î˚– !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~ ï˛y í˛z˛õ!fliï˛– !lê˛yˆÏÙ flf#ôyl# §¡õ)î≈ xl%˛õ!fliï˛–

8. !çÙ‰ˆÏlyflõyˆÏÙ≈ !í˛¡∫Ü˛ !í˛¡∫Ü˛cÜ˛ myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– !Ü˛v ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ÈüÈ~ ~•zÓ˚*˛õ !í˛¡∫Ü˛cÜ˛ xl%˛õ!fliï˛–

8.2.2  !çÙ‰̂ ÏlyflõyÙ≈ Óy Óƒ_´Ó#ç# G xƒyl‰!çGflõyÙ≈ Óy =ÆÓ#ç#ÈüÈÓ̊ Ù Ï̂ôƒ §yò,¢ƒ (Similarities

of Gymnosperms with Angiosperms)

1. í˛zË˛Î˚ ˆ«˛ˆÏe•z =Õ√ Óy Ü˛y¤˛° çyï˛#Î˚ í˛z!qò–

2. Ù)°ï˛sf §%flõ‹T G §%à!ë˛ï˛–

3. ˆàÔîÓ,!k˛ Óï≈˛Ùyl–

4. Ó#ç à!ë˛ï˛ •Î˚–
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5. x§ÙˆÏÓ˚î%≤Ã§)–

6. !°DôÓ˚ í˛z!qò «%˛oñ •…y§≤ÃyÆ G ˆÓ˚î% xyÓÓ˚ˆÏîÓ˚ ÙˆÏôƒ•z ˛õ!Ó˚fl≥%˛!ê˛ï˛ •Î˚–

7. ˛õÓ˚yàly!°Ü˛y í˛z˛õ!fliï˛–

8. !í˛¡∫Ü˛ !í˛¡∫Ü˛cÜ˛ myÓ˚y xyÓ,ï˛ ~ÓÇ í˛z˛õˆÏÓ˚ °¡∫y l°yÜ,˛!ï˛Ó˚ !SÈo å!í˛¡∫Ü˛Ó˚¶…˛ä Óy Ùy•zˆÏe´y˛õy•z° (micropyle)

Óï≈˛Ùyl

Óƒ_´Ó#ç# G =ÆÓ#ç#ÛÓ˚ ˜Ó§yò,¢ƒ (Dissimilarities of Gymnosperms with Angiosperms) :

1. Óƒ_´Ó#ç# Ó#Ó˚&Í çyï˛#Î˚ •Î˚ lyñ !Ü˛v ˆÓ!¢Ó˚Ë˛yà =ÆÓ#ç# Ó#Ó˚&Í çyï˛#Î˚–

2. Óƒ_´Ó#ç#Ó˚ Ê%˛°=!° ~Ü˛!°D G §yôyÓ˚îï˛ ˛õ%‹õ˛õ%ê˛ ÌyˆÏÜ˛ ly– =ÆÓ#ç#Ó˚ ˆ«˛ˆÏe Ê%˛° ~Ü˛!°D Óy í˛zË˛!°D
ò%•z  ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ G ˛õ%‹õ˛õ%ê˛ Î%_´ Óy ˛õ%‹õ˛õ%ê˛ !Ó•#l •ˆÏï˛ ˛õyˆÏÓ˚–

3. Óƒ_´Ó#ç# í˛z!qˆÏòÓ˚ !í˛¡∫y¢Î˚ ÌyˆÏÜ˛ lyñ Ê˛ˆÏ° !í˛¡∫Ü˛ xlyÓ,ï˛ ÌyˆÏÜ˛ñ ~ÓÇ flf#ˆÏÓ˚Ù%˛õˆÏeÓ˚ í˛z˛õÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛–
=ÆÓ#ç#ˆÏï˛ !í˛¡∫Ü˛ !í˛¡∫y¢ˆÏÎ˚Ó˚ ÙˆÏôƒ xÓfliyl Ü˛ˆÏÓ˚–

4. Óƒ_´Ó#ç#ˆÏï˛ flf#ˆÏÓ˚î%˛õe xÌ≈yÍ àË≈˛Ù%[˛ñ àË≈˛ò[˛ G àË≈˛y¢ˆÏÎ˚ !ÓˆÏË˛!òï˛ ÌyˆÏÜ˛ ly– !Ü˛v =ÆÓ#ç#ˆÏï˛ àË≈˛˛õeñ
àË≈˛Ù%[˛ñ àË≈˛ò[˛ G àË≈˛y¢ˆÏÎ˚ !ÓˆÏË˛!òï˛ ÌyˆÏÜ˛–

5. !lê˛yÙ (Gnetum) SÈyí˛¸y Óƒ_´Ó#ç#Ó˚ çy•zˆÏ°ˆÏÙ ê˛∆y!Ü˛Î˚y G ˆÊœ˛yˆÏÎ˚ˆÏÙ §D#ˆÏÜ˛y£Ï xl%˛õ!fliï˛ !Ü˛v =ÆÓ#ç#ˆÏï˛
~§Ó Óï≈̨ Ùyl–

6. Óƒ_´Ó#ç#ˆÏï˛ ˛õÓ˚yàˆÏÎyˆÏàÓ˚ §ÙÎ˚ ˛õÓ˚yàˆÏÓ˚î%=!° §Ó˚y§!Ó˚ ÓyÎ˚%Ó˚ myÓ˚y Óy!•ï˛ •ˆÏÎ˚ !í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛Ó˚ˆÏ¶…˛
fliylyhs˝!Ó˚ï˛ •Î˚– =ÆÓ#ç#Ó˚ ˆ«˛ˆÏe ˛õÓ˚yàˆÏÎyˆÏàÓ˚ §ÙÎ˚ ˛õÓ˚yàˆÏÓ˚î%=!° !Ó!Ë˛ß¨ Óy•ˆÏÜ˛Ó˚ ÙyôƒˆÏÙ àË≈˛˛õˆÏeÓ˚
àË≈˛Ù%ˆÏ[˛Ó˚ í˛z˛õÓ˚ ~ˆÏ§ ˛õˆÏí˛¸–

7. !lê˛yÙ SÈyí˛¸y Óƒ_´Ó#ç#ˆÏï˛ ˛õ!Ó˚îï˛˛ ˛õ%Ç!°DôˆÏÓ˚ ò%!ê˛ Óy ~Ü˛!ê˛ ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ïñ ~Ü˛!ê˛ Ó,hs˝ˆÏÜ˛y£Ïñ ~Ü˛!ê˛
ly!°Ü˛y !lí˛z!Üœ˛Î˚y§ G ò%!ê˛ ˛õ%Ç !lí˛z!Üœ˛Î˚y§ Óy Êœ˛ƒyˆÏç°yÎ%_´ ÷e´yî% Óï≈˛Ùyl ÌyˆÏÜ˛– !Ü˛v =ÆÓ#ç#ˆÏï˛ ˛õ!Ó˚îï˛
˛õ%Ç!°DôÓ˚ xˆÏlÜ˛ ˆÓ!¢ •…y§≤ÃyÆñ ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ïñ Ó,hs˝ˆÏÜ˛y£Ï xl%˛õ!fliï˛ ÌyˆÏÜ˛ñ ˛õ%Ç!°DôÓ˚ ÷ô%Ùye ò%!ê˛ ˛˛õ%Ç
!lí˛z!Üœ˛Î˚y§ G ~Ü˛!ê˛ ly!° !lí˛z!Üœ˛Î˚y§ Óï≈˛Ùyl ÌyˆÏÜ˛–

8. !lê˛yÙ SÈyí˛¸y xlƒylƒ ˆ«˛ˆÏe flf#ôyl# Óy xy!Ü≈˛ˆÏày!lÎ˚yÙ í˛z˛õ!fliï˛ó =ÆÓ#ç#Ó˚ ˆ«˛ˆÏe ˆÜ˛yˆÏly flf#ôyl# ÌyÏˆÏÜ˛ ly–

9. Óƒ_´Ó#ç#Ó˚ flf#!°DôÓ˚ ≤Ãôylï˛ ÙˆÏlyˆÏflõy!Ó˚Ü˛ xÌÓy ˆê˛ê˛∆yˆÏflõy!Ó˚Ü˛ ˆÎÙl !lê˛yˆÏÙÓ˚ ˆ«˛ˆÏeñ Ó‡ˆÏÜ˛y£Ï#–
=ÆÓ#ç#Ó˚ ˆ«˛ˆÏe flf#!°DôÓ˚ ÙˆÏlyˆÏflõy!Ó˚Ü˛ (monosporic)ñ Óy•zˆÏflõy!Ó˚Ü˛ (bisporic) Óy ˆê˛ê˛∆yˆÏflõy!Ó˚Ü˛
(tetrasporic) •Î˚– ˆÜ˛y£ÏÎ%_´ Ü˛°y ÌyˆÏÜ˛ ly–

10. =ÆÓ#ç#ˆÏï˛ !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ ¢§ƒÜ˛°y à!ë˛ï˛ •Î˚ ~ÓÇ ï˛y !ê˛∆≤’ˆÏÎ˚í˛ (3n)ñ !Ü˛v Óƒ_´Ó#ç#Ó˚ ˆ«˛ˆÏe !lˆÏ£ÏˆÏÜ˛Ó˚
˛õ)ˆÏÓ≈•z ¢§ƒÜ˛°y à!ë˛ï˛ •Î˚ ~ÓÇ ï˛y •ƒy≤’ˆÏÎ˚í˛ (n) ≤ÃÜ,˛!ï˛Ó˚–

11. Óƒ_´Ó#ç#ˆÏï˛ !m!lˆÏ£ÏÜ˛ §¡õ)î≈ xl%˛õ!fliï˛–

12. =ÆÓ#ç#ˆÏï˛ çy•zˆÏàyê˛ !lí˛z!Üœ˛Î˚yˆÏ§Ó˚ Î%_´ !ÓË˛yçl •Î˚ ly !Ü˛v Óƒ_´Ó#ç#ˆÏï˛ ï˛y xÓyˆÏô •ˆÏÎ˚ ÌyˆÏÜ˛–
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8.3 !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ˆ◊!î!Ólƒy§

!çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ÙˆÏôƒ ç#!Óï˛ G xÓ°%Æ ò%ôÓ˚ˆÏlÓ˚ í˛z!qò•z Óï≈˛Ùyl– ï˛y•z ˆ◊!î!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe §Ù§ƒy ˆòáy ÎyÎ˚–

xˆÏlˆÏÜ˛ ˆÜ˛Ó°Ùye ç#!Óï˛ xÌÓy ÷ô%•z xÓ°%Æ í˛z!qòˆÏòÓ˚•z !lˆÏÎ˚ ˆ◊!î!Ólƒy§ Ü˛ˆÏÓ˚ˆÏSÈl– x˛õÓ˚!òˆÏÜ˛ í˛zË˛Î˚ ˆày¤˛#

!lˆÏÎ˚G ˆ◊!î!Ólƒy§ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– !lˆÏ¡¨  Spore, 1975-~Ó˚ ˆ◊!î!Ólƒy§ ˆòGÎ˚y •°ñ Ü˛yÓ˚î ~ê˛y ˆÓ!¢Ó˚ Ë˛yà

ˆ«˛ˆÏe•z @˝Ã•îˆÏÎyàƒ–

 ˆflõyî≈ åK. R. Sporne) 1975-~ !ç§‰ˆÏlyflõyÙ≈ˆÏÜ˛ !ï˛l!ê˛ ˆ◊!îï˛ !ÓË˛_´ Ü˛ˆÏÓ˚l–

ˆ◊!î I. §y•zÜ˛yí˛˛õ‰!§í˛y (Cycadopsida)

Óà≈ ≠ 1. ˆê˛!Ó˚ˆÏí˛yflõyÙ≈ƒy!°§ (Pteridospermales)

Óà≈ ≠ 2. ˆÓ!l!RˆÏê˛!°§ (Bennettitales)

Óà≈ ≠ 3. ˆ˛õˆÏrê˛yçy•zˆÏ°!°§ (Pentoxylales)

Óà≈ ≠ 4. §y•zÜ˛yˆÏí˛!°§ (Cycadales)

ˆ◊!î II. Ü˛!lˆÏÊ˛Ó˚˛õ‰!§í˛y (Coniferopsida)

Óà≈ ≠ 1. Ü˛í≈˛y•zˆÏê˛!°§ (Cordaitales)

Óà≈ ≠ 2. Ü˛!lˆÏÊ˛ˆÏÓ˚!°§ (Coniferales)

Óà≈ ≠ 3. ê˛ƒyˆÏ:!°§ (Taxales)

Óà≈ ≠ 4. !àlˆÏàyˆÏÎ˚!°§ (Ginkgoales)

ˆ◊!î III. !lˆÏê˛y˛õ‰!§í˛y (Gnetopsida)

Óà≈ ≠ 1. !lˆÏê˛!°§ (Gnetales)

ˆ◊!îàï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ
ˆ◊!î I. §y•zÜ˛yí˛˛õ‰!§í˛y

1. í˛z!qò=!° xyÜ˛yˆÏÓ˚ ˆSÈyê˛ñ ¢yáy!Ó•#lñ ˛õe=!° ˆÎÔ!àÜ˛ G ˛õ«˛°–

2. Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛ˆÏl !Óhfl,Ïï˛ ÙIy– fl∫“ ˛õ!Ó˚Ùyî ˆÜ˛yÙ° Ü˛y¤˛ñ Manoxylic ≤ÃÜ,˛!ï˛Ó˚ fli(° Ü˛ˆÏê≈˛: Óï≈˛Ùyl–

3. ˆÓ˚î%˛õe=!° ˆÜ˛yl Óy ¢B%˛ (cone) àë˛l Ü˛ˆÏÓ˚– ˛õ%Ç G flf# ˆÓ˚î% ˛õˆÏe !ÓˆÏË˛!òï˛–

4. ˛õ%Ç àƒyˆÏÙê˛ Ó‡ Êœ˛ƒyˆÏç°yÎ%_´–

í˛zòy•Ó˚î ≠ §y•zÜ˛y§ (Cycas)

ˆ◊!î II. Ü˛!lˆÏÊ˛Ó˚˛õ‰!§í˛y

1. í˛z!qò=!° xyÜ˛yˆÏÓ˚ ÓˆÏí˛¸yñ Ü˛y[˛ ¢yáy!Ó!¢‹T– ˛õe=!° §Ó˚°ñ §)ã˛ƒyÜ˛yÓ˚ Óy ≤Ã§y!Ó˚ï˛–

2. Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛ˆÏl fl∫Õ∫ ÙIy ≠ âl G fli(° Ü˛y¤˛– fl∫“fliyl ç%ˆÏí˛¸ Ü˛ˆÏê≈˛:– Ü˛y¤˛ (Pycnoxylic)–

3. ˆÓ˚î%˛õe=!° ˆÜ˛yl (cone) Óy ¢B%˛ àë˛l Ü˛ˆÏÓ˚ñ˛õ%Ç ˆÜ˛yl §Ó˚° G flf#ˆÏÜ˛yl ˆÎÔ!àÜ˛ ≤ÃÜ,˛!ï˛Ó˚–

4. ˛õ%Ç àƒyˆÏÙê˛ Êœ˛ƒyˆÏç°y !Ó•#l–
í˛zòy•Ó˚î ≠ ˛õy•zly§ (Pinus)
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ˆ◊!î III.  !lˆÏê˛y˛õ‰!§í˛y
1. í˛z!qò=!° xyÜ˛yˆÏÓ˚ fl∫“ò#â≈ •ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ Ü˛y¤˛°ñ ˛°ï˛yˆÏly Óy Ó,«˛ çyï˛#Î˚– ¢yáy!ß∫ï˛ ˛õe=!° §Ó˚°

≤ÃÜ,˛!ï˛Ó˚ G x!Ë˛Ù%á ˛õk˛!ï˛ˆÏï˛ §!Iï˛–
2. Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛l Ó,•ÍÙIyñ §ÇÎ%_´ §Ù˛õyŸª≈#Î˚ G Î%_´ly!°Ü˛y Óy![˛° ã˛e´Ü˛yˆÏÓ˚ §yçyˆÏly– ê˛∆y!Ü˛Î˚y Óy

ˆË˛ˆÏ§° Óï≈˛Ùyl–
3. ˆÓ˚î%˛õe=!° ç!ê˛° ¢B%˛ àë˛l Ü˛ˆÏÓ˚–
4. ˛õ%‹õ˛õ%ê˛ Óï≈˛Ùyl–

í˛zòy•Ó˚î ≠ !lê˛yÙ (Gnetum)

8.4  §yÓ˚yÇ¢

Ó#ç Ó•lÜ˛yÓ˚# í˛z!qˆÏòÓ˚ ÙˆÏôƒ !çÙˆÏlyflõyÙ≈ ~Ü˛ =Ó˚&c˛õ)î≈ fliyl x!ôÜ˛yÓ˚ Ü˛ˆÏÓ˚ xyˆÏSÈ– ~ˆÏòÓ˚ Óƒ_´Ó#ç# Ó°y •Î˚–
Ü˛yÓ˚î ~ˆÏòÓ˚ Ê˛° •Î˚ ly ~ÓÇ Ó#ç=!° xlyÓ,ï˛ ÌyˆÏÜ˛– x˛õ%‹õÜ˛ í˛z!qò ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ ~ÓÇ §˛õ%‹õÜ˛ =ÆÓ#ç#
í˛z!qò xƒyl‰!çGflõyˆÏÙ≈Ó˚ ÙôƒÓï≈˛# fliyˆÏl ~Ó˚ xÓfliyl– ï˛y•z !lçfl∫ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ SÈyí˛¸y ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛ G
xƒyl‰!çGflõyˆÏÙ≈Ó˚ §ˆÏD §¡õÜ≈˛ Óï≈˛Ùyl–

8.5  §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#
1. !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ≤Ãôyl ˜Ó!¢‹Tƒ=!° í˛zˆÏÕ‘á Ü˛Ó˚&l–
2. !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ §ˆÏD ˆê˛!Ó˚ˆÏí˛yÊ˛y•zê˛yÓ˚ Ü˛# Ü˛# §yò,¢ƒ ï˛y Óî≈ly Ü˛Ó˚&l–
3. !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ §ˆÏD =ÆÓ#ç# í˛z!qˆÏòÓ˚ Ü˛# Ü˛# !Ù° Ó˚ˆÏÎ˚ˆÏSÈ ï˛y í˛zˆÏÕ‘á Ü˛Ó˚&l–
4. ˆflõyl≈ (K. R. Sporne) 1965 xl%ÎyÎ˚# !çÙ‰ˆÏlyflõyˆÏÙ≈Ó˚ ˆ◊!î!Ólƒy§ Óî≈ly Ü˛Ó˚&l ~ÓÇ ˆ◊!îàï˛ ˜Ó!¢‹Tƒ

xyˆÏ°yã˛ly Ü˛Ó˚&l–
5. §Ó≈yˆÏ˛õ«˛y °¡∫y í˛z!qò åÓƒ_´Ó#ç#ä ~Ó˚ lyÙ !°á%l–
6. «%˛oï˛Ù Óƒ!_´Ó#ç# í˛z!qˆÏòÓ˚ lyÙ !°á%l–

7. §Ó ˆÌˆÏÜ˛ !Ó¢y° í˛z!qò ˆÜ˛yl!ê˛⁄

8.6  í˛z_Ó˚Ùy°y
1. xl%ˆÏFSÈò 8.2 ˆòá%l–
2. xl%ˆÏFSÈò 8.2 ˆòá%l–
3. xl%ˆÏFSÈò 8.2 ˆòá%l–
4. xl%ˆÏFSÈò 8.3 ˆòá%l–
5. xl%ˆÏFSÈò 8.1 ˆòá%l–
6. xl%ˆÏFSÈò 8.1 ˆòá%l–
7. xl%ˆÏFSÈò 8.1 ˆòá%l–
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~Ü˛Ü˛ 9 o §y•zÜ˛y§ (Cycas), ˛õy•zly§ (Pinus), ~ÓÇ !lê˛yÙ (Gnetum), ~Ó˚
ç#Ólã˛e´ (Life Cycle) G §yôyÓ˚î ˜Ó!¢‹Tƒ

àë˛l

9.0 í˛zˆÏj¢ƒ

9.1 ≤ÃhflÏyÓly

9.2 §y•zÜ˛y§ (Cycas) ~Ó˚ ç#Ólã˛e´

9.2.1  !ÓhflÏyÓ˚

9.2.2  ˆÓ˚î%ôÓ˚ í˛z!qò

9.2.3  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

9.2.4  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !ÓÜ˛y¢

9.2.5  çl%e´Ù

9.2.6  §y•zÜ˛yˆÏ§Ó˚ Ê˛yî≈ ˜Ó!¢‹Tƒ

9.2.7  §y•zÜ˛y§ ˛õyï˛yÓ˚ çyD° x!Ë˛ˆÏÎyçl

9.2.8  §y•zÜ˛yˆÏ§Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c

9.3 ˛õy•zly§ (Pinus) ~Ó˚ ç#Ólã˛e´

9.3.1  !ÓhflÏyÓ˚î

9.3.2  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

9.3.3  !°DôÓ˚

9.3.4  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qòÈüÈ~Ó˚ í˛zqÓ

9.3.5  çl%e´Ù

9.3.6  ˛õy•zlyˆÏ§Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c

9.4 !lê˛yÙ (Gnetum) ~Ó˚ ç#Ólã˛e´

9.4.1  !ÓhflÏyÓ˚

9.4.2 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
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9.4.3  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

9.4.4  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l

9.4.5  çl%e´Ù

9.5 §yÓ˚yÇ¢

9.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

9.7 í z̨_Ó˚Ùy°y

9.0  í˛zˆÏj¢ƒ

~•z xÇ¢ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!l §y•zÜ˛yˆÏí˛y˛õ‰!§í˛yÓ˚ xhs˝à≈ï˛ §y•zÜ˛y§ (Cycas), Ü˛!lˆÏÊ˛ˆÏÓ˚y˛õ!§í˛yÓ˚ xhs˝à≈ï˛ ˛õy•zly§
(Pinus) ~ÓÇ !lˆÏê˛y˛õ‰!§í˛yÓ˚ xhs˝à≈ï˛ !lê˛yÙ (Gnetum) ~Ó˚ ç#Ól ã˛e´ xÌ≈yÍ ï˛yˆÏòÓ˚ Ó!•Ó˚yÜ,˛!ï˛ñ xhs˝à≈ë˛lñ çll
G çl%/e´Ù §¡õˆÏÜ≈˛ !ÓhflÏy!Ó˚ï˛ K˛yl °yË˛ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl– ~SÈyí˛¸y ~ˆÏòÓ˚ xÌ≈˜Ïl!ï˛Ü˛ í˛z˛õÜ˛y!Ó˚ï˛y §¡∫ˆÏ¶˛G çylˆÏï˛
˛õyÓ˚ˆÏÓl–

9.1  ≤ÃhflÏyÓly

~•z ~Ü˛Ü˛ÈüÈ~ !çÙ‰ˆÏlyflõyÙ≈ÈüÈ~Ó˚ xhs˝à≈ï˛ !ï˛l!ê˛ ˆ◊!îÓ˚ §ò§ƒˆÏòÓ˚ §¡∫¶˛ çylˆÏï˛ ˛õyÓ˚ˆÏÓl– í˛zòy•Ó˚îfl∫Ó˚*˛õ !ï˛l!ê˛
àîˆÏÜ˛ ˆÓˆÏSÈ ˆlGÎ˚y •ˆÏÎ˚ˆÏSÈ ÎyˆÏï˛ xy˛õlyÓ˚y !ï˛l!ê˛ ˆ◊!îÓ˚ !Ó£ÏˆÏÎ˚ ôyÓ˚îy Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

9.2  Cycas ~Ó˚ ç#Ólã˛e´ ≠ §y•zÜ˛yˆÏí˛!°§ (Cycadales)

§y•zÜ˛yˆÏí˛!°§ ÓˆÏà≈Ó˚ xhs˝à≈ï˛ xÓ°%Æ (extinct) ~ÓÇ ç#!Óï˛ í˛z!qò (extant) Óï≈˛Ùyl– ~•z í˛z!qò ˆày¤˛# xy˛õyÓ˚
ê˛∆yÎ˚y!§Ü˛ (Upper Triassic) Î%ˆÏà í˛zqÓ •ˆÏÎ˚ Ùôƒ ˆÙˆÏ§yˆÏçy!Î˚Ü˛ (Middle Mesozoic) Î%ˆÏà í˛zß¨!ï˛Ó˚ §ˆÏÓ≈yFã˛ !¢ˆÏÓ˚
ˆ˛õÑÔ!SÈˆÏÎ˚ ç%Ó˚y!§Ü˛ (Jurrasic) G !e´ˆÏê˛!§Î˚y§ (Cretaceous) Î%ˆÏà §!ÓhflÏyÓ˚ Ü˛ˆÏÓ˚ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ô#ˆÏÓ˚ ô#ˆÏÓ˚ ≤ÃyÎ˚
§Ü˛ˆÏ°•z xÓ°%Æ •ˆÏÎ˚ ˆàˆÏSÈ– Óï≈˛ÙyˆÏl ~•z ÓˆÏà≈ Ùye 11!ê˛ àî ~ÓÇ ≤ÃyÎ˚ 100!ê˛ ≤Ãçy!ï˛– ~•z àî (Genera) =!°Ó˚
ÙˆÏôƒ ÎÌye´ˆÏÙÈüüüÈ!í˛í˛zÎ˚%l-Dioon, ˆ§Ó˚yˆÏê˛yçƒy!ÙÎ˚y-Ceratozamia, çƒy!ÙÎ˚y-Zamia, !ã˛=Î˚y-Chigua G
Ùy•zˆÏe´y§y•zÜ˛y§-Microcycas, ˛õ!Ÿã˛Ù ˆày°yˆÏô≈-Western Hemisphere-~ !Óhfl,Ïï˛ó §y•zÜ˛y§-Cycas,

Ùƒy Ï̂e´yçƒy!ÙÎ˚y-Macrozamia, ˆ°!˛õ Ï̂í˛yçƒy!ÙÎ˚y-Lepidozamia, ~l Ï̂§Ê˛y°yÓ˚ê˛§‰-Encephalartos, fiê˛yl Ï̂à!Ó˚Î˚y-

Stangeria, ~ÓÇ ÓyGˆÏÎ˚!lÎ˚y-Bowenia, ˛õ)Ó≈ ˆày°yˆÏô≈-Eastern Hemisphere-~ !Óhfl,Ïï˛–
~Ü˛Ü˛yˆÏ° ˛õ,!ÌÓ#Óƒy˛õ# ~ˆÏòÓ˚ !ÓhflÏyÓ˚ !SÈ° !Ü˛v Óï≈˛ÙyˆÏl ~Ó˚y Ùôƒ xyˆÏÙ!Ó˚Ü˛yñ ò!«˛î xy!Ê ˛Ü˛yñ xˆÏfiê˛∆!°Î˚y G

Ë˛yÓ˚ï˛ §• ˛˛õ)Ó≈ ~!¢Î˚yÎ˚ !Óhfl,Ïï˛ Ó˚ˆÏÎ˚ˆÏSÈ– xyÙÓ˚y ˛õÓ˚Óï˛≈# ˛õÎ≈yÎ˚ §y•zÜ˛y§ (Cycas) àî!ê˛ˆÏÜ˛ !lˆÏÎ˚ !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly
Ü˛Ó˚Ó–
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§y•zÜ˛y§ (Cycas)

(Systematic Position)

Óà≈ / §y•zÜ˛yˆÏí˛!°§ (Cycadales)

ˆ@˝Ãye / §y•zÜ˛yˆÏí˛!§ (Cycadaceae)

àî / §y•zÜ˛y§ (Cycas)

9.2.1  !ÓhflÏyÓ˚

20!ê˛ ≤Ãçy!ï˛ §• §y•zÜ˛y§ àî!ê˛ ˛õ,!ÌÓ#Ó˚ §Ó≈e ˛õyGÎ˚y ÎyÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ Cycas ~Ó˚ ã˛yÓ˚!ê˛ ≤Ãçy!ï˛ çß√yÎ˚–
í˛z_Ó˚ÈüÈ˛õ)Ó≈yMÈ˛° G ò!«˛ˆÏî ~•z ≤Ãçy!ï˛=!° !Óhfl,Ïï˛–

1. Cycas beddomei Dyer. È üüü È˛õ)Ó≈ x¶…̨ ≤Ã Ï̂ò¢ G ï˛y!Ù°lyí Y̨Ó˚ Ü˛yí˛yØy ˆç°y (Cuddapah Distric)–

2. C. pectinata Griff. È üüü È!Ó•yÓ˚ñ !§!Ü˛Ùñ xy§yÙñ åáy!§Î˚y ˛õÓ≈ï˛ä G Ù!î˛õ%ˆÏÓ˚ !Óhfl,Ïï˛–

3. C. circinalis Linn. È üüü È˛õ)Ó≈ í˛z!í˛¸£Ïƒyñ x¶…˛≤ÃˆÏòˆÏ¢Ó˚ ˛õ!Ÿã˛Ùâyê˛ xMÈ˛° G ◊#°B˛y ˛õÎ≈hs˝ !Óhfl,Ïï˛–

4. C. rumphii Miq.  È üüü Èxy®yÙyl G !lˆÏÜ˛yÓÓ˚ m#˛õ˛õ%O–

~SÈyí˛¸y ~=!° !lˆÏ¡¨y_´ ≤Ãçy!ï˛=!° ÓyàyˆÏl °yàyˆÏly •Î˚ÈüüüÈˆ¢yË˛yÓ,!k˛Ó˚ çlƒ–

5. *C. revoluta Thunb. È üüü È!ã˛l G çy˛õyˆÏl çß√yÎ˚–

6. *C. siamensis Miq. È üüü ÈÓyÙ≈y ˆòˆÏ¢Ó˚ ≤Ãçy!ï˛–

 *Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ~•z ≤Ãçy!ï˛ ò%!ê˛ ÓyàyˆÏl ˆ¢yË˛yÓô≈lÜ˛yÓ˚# (ornamental) àySÈ Ó˚*ˆÏ˛õ ˆòáy ÎyÎ˚–

9.2.2  ˆÓ˚î%ôÓ˚ í˛z!qò (Sporophyte)

1. Ó!•Ó˚yÜ,˛!ï˛ / §y•zÜ˛y§ ~Ü˛!ê˛ «%̨ o Ü˛y¤˛° Ó,«˛ñ x Ï̂lÜ˛ê˛y

˛õyÙ àySÈ Óy Ó,«˛ÈüÈÊ˛yˆÏî≈Ó˚ (tree fern) ~Ó˚ ÙˆÏï˛y ˆòáˆÏï˛–

Ê˛ˆÏ° ~ˆÏÜ˛ ÚÚ˛õyÙÈüÈÊ˛yî≈ÛÛG Ó°y •Î˚– í˛z!qò ˆò• Ù)°ñ Ü˛y[˛ G

˛õyï˛yÎ˚ !ÓË˛_´ å!ã˛e ≠ 9.2.1aä–

(a) Ü˛y[˛ (stem) : Ü˛y[˛ fli(° Ü˛ Ï̂®Ó˚ lƒyÎ˚ñ åÎy Ï̂Ü˛ =Ñ!í ¸̨Ü˛y[˛

Ó°y ÎyÎ˚ä hflÏΩ˛yÜ˛yÓ˚ñ ¢yáy!Ó•#l ~ÓÇ Ü˛y[˛ fliyÎ˚# ˛õeÙ)°

myÓ˚y xyFSÈy!òï˛ ÌyˆÏÜ˛– ¢yáy!Ó•#l Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà

Ù%Ü%˛ˆÏê˛Ó˚ lƒyÎ˚ ˛õî≈ ˛õe=!° !ÓlƒhflÏ ÌyˆÏÜ˛ å!ã˛e ≠

9.2.1aä–

(b) ˛õyï˛y (leaf) : ˛õyï˛y=!° ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚ÈüüüÈÓyòyÙ# ÓˆÏî≈Ó˚

¢ÕÒ ˛õe (scale leaves) ~ÓÇ Ó,•òyÜ˛yÓ˚ §Ó%ç ˛õ«˛° !ã˛e lÇ /     9.2.1a     /     §y•zÜ˛yˆÏ§Ó˚ flf# í˛z!qò–
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ˆÎÔà˛õe Óy Óî≈˛õe (foliage leaves)– ˛õî≈ ˛õe=!° Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà §!˛õ≈°yÜ˛yˆÏÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛– ˛õî≈
˛õe=!° ˛õ«˛° ˆÎÔà ˛õe (pinnately compound leaves) ¢_´ñ ò#â≈yÜ˛yÓ˚– ˛õe=!° fli(° G ã˛Ù≈ÓÍñ
xÓ,hs˝Ü˛ñ ~Ü˛!ê˛ Ùye Ùôƒ!¢Ó˚yñ ˆÜ˛yˆÏly !¢Ó˚y Óy í˛z˛õ!¢Ó˚y ˆl•z– Ê˛yî≈ÈüÈ~Ó˚ lƒyÎ˚ x˛õ!Ó˚îï˛ ˛õeÜ˛=!°Ó˚
Ù%Ü%˛°ÈüüüÈ˛õe !ÓlƒyˆÏ§ Ü%˛[˛!°ï˛ (circinate ptyxis) å!ã˛e ≠ 9.2.1bä–

(c) Ù)° (root) : §y•zÜ˛yˆÏ§ fl∫yË˛y!ÓÜ˛ ≤Ãôyl Ù)° Óï≈˛Ùyl– ï˛ˆÏÓ ~ê˛y fl∫“fliyÎ˚#– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ü˛ï˛Ü˛=!°
˛õyŸª≈#Î˚ Ù)° í˛zÍ˛õß¨ •Î˚ Îy !Ü˛ly xË˛#à x!Ë˛Ü˛£Ï≈Ó,!_ (negatively geotropic) xÌ≈yÍ Ùy!ê˛Ó˚ í˛z˛õˆÏÓ˚ í˛zˆÏë˛
xyˆÏ§ ~ÓÇ x§Çáƒ mƒÈüÈ≤Ã¢yáy §,!‹T Ü˛ˆÏÓ˚– Ùy!ê˛Ó˚ í˛z˛õˆÏÓ˚ í˛zˆÏë˛ xyˆÏ§ ~•z §Ü˛° mƒÈüÈ≤Ã¢yáy!Ó!¢‹T Ù)°=!°
!ÓÜ,̨ ï˛ Ó˚*˛õ ôyÓ˚î Ü˛ˆÏÓ˚ ~ÓÇ ≤ÃÓy° Óy coral ~Ó˚ lƒyÎ˚ ˆÏòáˆÏï˛ °yˆÏà ~ÓÇ ˆÜ˛yÓ˚y°ˆÏÎ˚í˛ Ù)° (coralloid

root) lyˆÏÙ x!Ë˛!•ï˛ •Î˚– Ù)ˆÏ°Ó˚ àyeˆÏòˆÏ¢ ˆ°!rê˛ˆÏ§° (lenticel) Óï≈˛Ùyl– ~•z Ù)°=!°Ó˚ ÙˆÏôƒ
ÓƒyÜ‰˛!ê˛!Ó˚Î˚y G l#°yË˛ §Ó%ç ˜¢Óy° xƒyly!Óly (Anabaena cycadacearum) ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ å!ã˛e ≠
9.2.1cä–

!ã˛e lÇ 9.2.1b     /     Ü%̨ [˛˝!°ï˛ Ù%Ü%̨ ° ˛õe!Ólƒy§–                 !ã˛e lÇ 9.2.1c     /     ˆÜ˛yÓ˚y°ˆÏÎ˚í˛ Ù)°–

2. xhs˝à≈ë˛l (Internal structure) å!ã˛e ≠ 9.2.2aä /
(a) Ü˛y[˛ ≠ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈˆÏò !l¡¨Ó˚*˛õ xÇ¢=ˆÏ°y Óï≈˛Ùyl ˆÎÙlñ cÜ˛ñ fli(° Ü˛ˆÏê≈˛:ñ !fiê˛!° G !Óhfl,Ïï˛ ÙIy–

(i) cÜ˛ ≠ ~ˆÏÜ˛ÓyˆÏÓ˚ Óy•zˆÏÓ˚Ó˚ hflÏÓ˚ˆÏÜ˛ cÜ˛ Óy ~!˛õí˛yÓ˚!Ù§ Ó°y •Î˚– ~Ü˛ hflÏÓ˚ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ˆÜ˛y£Ï=!°Ó˚ Óy•zˆÏÓ˚Ó˚ ≤Ãyã˛#Ó˚ !Ü˛í˛z!ê˛Ü%˛° Î%_´– ˆàÔî Ó,!k˛Ó˚ Ê˛ˆÏ° ˆ˛õ!Ó˚í˛yÙ≈ à!ë˛ï˛
•Î˚–
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!ã˛e lÇ 9.2.2a     /     §y•zÜ˛y§ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈˆÏòÓ˚ ~Ü˛yÇ¢–

(ii) Ü˛ˆÏê≈˛: ≠ !Ó¢y° ˛õ!Ó˚!ô !lˆÏÎ˚ à!ë˛ï˛ Ü˛ˆÏê≈˛:– ˛õyï˛°y ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ Ü˛ˆÏÎ˚Ü˛!ê˛ hflÏÓ˚–
~Ó˚ ÙˆÏôƒ ≤Ãã%˛Ó˚ !Ùí˛z!§ˆÏ°ç ˛õ)î≈ à•¥Ó˚ ˆòáy ÎyÎ˚– Ü˛ˆÏê≈˛ˆÏ:Ó˚ ÙˆÏôƒ àyˆÏí≈˛!°Ç ˛õey!Ë˛§yÓ˚# (girdling

leaf trace) §y•zÜ˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˜Ó!¢‹Tƒ å!ã˛e ≠ 9.2.2bä

!ã˛e lÇ 9.2.2b     /     §y•zÜ˛yˆÏ§Ó˚ àyˆÏí˛≈!°Ç ˛õey!Ë˛§yÓ˚#–

(iii) !fiê˛!° ≠ Ü˛yˆÏ[˛Ó˚ ÙôƒÓï≈˛# xMÈ˛°ˆÏÜ˛ !fiê˛!° Ó°y •Î˚– ~•z xÇˆÏ¢ Ë˛ƒyfl%Ò°yÓ˚ Óy!u˛° Óy ly!°Ü˛y Óy!u˛Ó˚
myÓ˚y à!ë˛ï˛– ly!°Ü˛y Óy!u˛° §ÇÎ%_´ñ §Ù˛õyŸª≈#Î˚ ~ÓÇ Ù%_´– çy•zˆÏ°Ù ~u˛yÜ≈˛ñ ˆÜ˛ˆÏw xÓ!fliï˛ñ
!Óhfl,Ïï˛ ÙIy Óï≈˛Ùyl ~ÓÇ ï˛yˆÏÜ˛ !âˆÏÓ˚ ly!°Ü˛y Óy!u˛°=!° ~Ü˛!ê˛ Ó°ˆÏÎ˚ xÓ!fliï˛– Ê˛ˆÏ° !fiê˛!°
§y•zˆÏÊ˛yˆÏly!fiê˛!°Ü˛ ≤ÃÜ,˛!ï˛Ó˚ (siphonostelic type) Óy •zí˛z!fiê˛!° (eustele)– ly!°Ü˛y Óy!u˛ˆÏ°Ó˚
xhs˝à≈ï˛ Ê˛ƒy!§!Ü˛í˛z°yÓ˚ (fascicular) xÌ≈yÍ ≤ÃyÌ!ÙÜ˛ Ü˛ƒy!¡∫Î˚yÙ «˛îfliyÎ˚#– Ê˛ˆÏ° ˆàÔî Ü˛ƒy!¡∫Î˚yÙ
Ü˛ˆÏê≈˛ˆÏ:Ó˚ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õÎ≈yÎ˚e´ˆÏÙ §,!‹T •Î˚– ~•z Ü˛ƒy!¡∫Î˚yÙ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ˆàÔî ˆÊœ˛yˆÏÎ˚Ù ~ÓÇ
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ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ˆàÔî çy•zˆÏ°Ù Ó°Î˚ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ~•z ˛õk˛!ï˛=!° âê˛yÓ˚ Ê˛ˆÏ° ~Ü˛yhs˝Ë˛yˆÏÓ !ÓlƒhflÏ
çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚Ù Ó°Î˚ §,!‹T •Î˚– Ê˛ˆÏ° xˆÏlÜ˛=ˆÏ°y ˆàÔî Ü˛ƒy!¡∫Î˚yl í˛zÍ˛õß¨ •Î˚ ÎyÓ˚ ˆÌˆÏÜ˛
~Ü˛ˆÏÜ˛w#Î˚ (concentric) ly!°Ü˛y Óy!u˛° §,!‹T •Î˚–
~ˆÏu˛yí˛yÓ˚!Ù§ Óy ˛õ!Ó˚ã˛e´ á%Ó §%flõ‹T lÎ˚– çy•zˆÏ°ˆÏÙ ˆÜ˛yˆÏly ê˛∆ƒy!Ü˛Î˚y G ˆÊœ˛yˆÏÎ˚ˆÏÙ ˆÜ˛yˆÏly
§D#ÈüÈˆÜ˛y£Ï ÌyˆÏÜ˛ ly–
ly!°Ü˛yÈüüüÈÓy!u˛°=!° xhs˝Óï≈˛# fliyˆÏl ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ÙIyÇ÷ (medullary rays)

Óï≈˛Ùyl–
(b) Ù)° ≠ §y•zÜ˛yˆÏ§Ó˚ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈˆÏò !l¡¨!°!áï˛ xÇ¢=!° ˛õ!Ó˚°!«˛ï˛ÈüüüÈå!ã˛e ≠ 9.2.3aä

!ã˛e lÇ 9.2.3a     /     §y•zÜ˛yˆÏ§Ó˚ fl∫yË˛y!ÓÜ˛ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈò–

(i) cÜ˛ Óy ~!˛õˆÏÓœÙy ≠ ~Ü˛ hflÏÓ˚!Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ÎyÓ˚ ˆÌˆÏÜ˛ Ù)°ˆÏÓ˚yÙ !là≈ï˛ •Î˚–

(ii) Ü˛ˆÏê≈˛: ≠ Ó‡ hflÏÓ˚!Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~•z xÇˆÏ¢ !Ùí˛z!§ˆÏ°ç à•¥Ó˚ !ÓòƒÙyl–

(iii) xhs˝gflÏÜ˛ Óy ~ˆÏu˛yí˛yÓ˚!Ù§ ≠ Ü˛ˆÏê≈˛ˆÏ:Ó˚ !Ë˛ï˛ˆÏÓ˚Ó˚ hflÏÓ˚ÈüüüÈ~Ü˛ ˆÜ˛y£Ï hflÏÓ˚ !Ó!¢‹TÈüüüÈ!˛õ˛õyÓ˚ lƒyÎ˚ xyÜ,˛!ï˛
G Ü˛ƒy§ˆÏ˛õ!Ó˚Î˚yl ˛õ!R Óï≈˛Ùyl–

(iv) ˛õ!Ó˚ã˛e´ Óy ˆ˛õ!Ó˚§y•zˆÏÜ˛° ≠ xhs˝gflÏˆÏÜ˛Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ ~Ü˛ ˆÜ˛y£Ï hflÏÓ˚!Ó!¢‹T ˛õ!Ó˚ã˛e´ Óï≈˛Ùyl–

(v) !fiê˛!° ≠ ly!°Ü˛y Óy![˛° myÓ˚y à!ë˛ï˛– ly!°Ü˛y Óy!u˛°=!° xÓ˚#Î˚ñ çy•zˆÏ°Ù ~:yÜ≈˛ñ ˆê˛ê˛∆yÜ˛
(tetrach), ÙôƒÓï≈˛# xMÈ˛ˆÏ° ÙIy Óï≈˛Ùyl– §yôyÓ˚îï˛ ≤ÃÌˆÏÙÓ˚ !òˆÏÜ˛ ˆàÔî Ó,!k˛ âˆÏê˛–

ˆÜ˛yÓ˚y°ˆÏÎ˚í˛ Ù)° fl∫yË˛y!ÓÜ˛ Ù)° ~Ó˚ ÙˆÏï˛y !Ü˛v ~•z ˆ«˛ˆÏe Ü˛ˆÏê≈˛ˆÏ:Ó˚ ÙˆÏôƒ ~Ü˛ Óy ~Ü˛y!ôÜ˛ hflÏÓ˚ !Ó!¢‹T ˛õ%Ó˚&
˜¢ÓyˆÏ°Ó˚ xMÈ˛° (algal zone) ˆòáy ÎyÎ˚– ~•z xÇˆÏ¢ l#°yË˛ §Ó%ç ˜¢Óy° Nostoc ~ÓÇ Anabaena

cycadacearum ÌyˆÏÜ˛– §yôyÓ˚îï˛ ˆàÔî Ó,!k˛ fl∫“ Óy •Î˚•z ly å!ã˛e ≠ 9.2.3bä–
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!ã˛e lÇ 9.2.3b     /     §y•zÜ˛yˆÏ§Ó˚ ˆÜ˛yÓ˚y°ˆÏÎ˚í˛ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈò–

(c) ˛õeÜ˛ ≠ §y•zÜ˛yˆÏ§Ó˚ ˛õeˆÏÜ˛Ó˚ ≤ÃfliˆÏFSÈˆÏò !l¡¨!°!áï˛ xÇ¢=!° ˆòáy ÎyÎ˚ å!ã˛e ≠ 9.2.4aä–

!ã˛e lÇ 9.2.4a     /     §y•zÜ˛yˆÏ§Ó˚ ˛õeˆÏÜ˛Ó˚ ≤ÃfliˆÏFSÈò–

(i) cÜ˛ Óy ~!˛õí˛y!Ù≈§ ≠ !Ü˛í˛z!ê˛lÎ%_´ |ôÁ≈ G !l¡¨cÜ˛ Óï≈˛Ùylñ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛–
!l¡¨cˆÏÜ˛ !lÙ!Iï˛ ˛õeÓ˚¶…˛ (Sunken Stomata) Óï≈˛Ùyl– |ôÁ≈cÜ˛ x!Ó!FSÈß¨–

(ii) xôgflÏÜ˛ Óy •y•zˆÏ˛õyí˛y!Ù≈§ ≠ |ôÁ≈cˆÏÜ˛Ó˚ l#ˆÏã˛ xÓ!fliï˛ ~Ü˛ Óy ò%•z hflÏÏÓ˚ !Ó!¢‹T ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï
myÓ˚y à!ë˛ï˛–
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(iii) ˆÙˆÏ§y!Ê˛° ≠ í˛zË˛Î˚ !òˆÏÜ˛•z Óï≈˛Ùyl ~ÓÇ |ôÁ≈ G !l¡¨cˆÏÜ˛Ó˚ ÙôƒÓï≈˛# xMÈ˛ˆÏ° !ÓòƒÙyl– í˛z˛õˆÏÓ˚Ó˚
!òˆÏÜ˛ ˛õƒy!°ˆÏ§í˛ (palisade) ˛õƒyˆÏÓ˚lÜ˛y•zÙy G l#ˆÏã˛Ó˚ !òˆÏÜ˛ flõl‰!ç (spongy) ˛õƒyˆÏÓ˚lÜ˛y•zÙy
xÓ!fliï˛– ò%•z ≤ÃÜ˛yÓ˚ ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ ˛õ)î≈–

(iv) ê ∆̨y™!Ê˛í z̨¢l Ü˛°y ≠ ˛õƒy!° Ï̂§í˛ G flõl‰!ç ˛õƒy Ï̂Ó˚lÜ˛y•zÙyÓ˚ ÙôƒÓï≈̨ # fliy Ï̂l c Ï̂Ü˛Ó˚ § Ï̂D §Ùyhs˝Ó˚y°Ë˛y Ï̂Ó
!ÓlƒhflÏñ xl%≤ÃˆÏfli ò#â≈y!Î˚ï˛ G Óî≈•#l ê˛∆y™!Ê˛í˛z¢l (transfusion) Ü˛°y Óï≈˛Ùyl– §Ω˛Óï˛ ~Ó˚y ˛õyŸª≈#Î˚
§ÇÓ•l §¡õß¨ Ü˛ˆÏÓ˚–

(v) ly!°Ü˛y Óy!u˛° ≠ ˛õeˆÏÜ˛Ó˚ Ùôƒ!¢Ó˚yÎ˚ ~Ü˛!ê˛Ùye ly!°Ü˛y Óy!u˛° Óï≈˛Ùyl– ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£ÏÎ%_´
xyÓÓ˚î myÓ˚y xyÓ,ï˛– çy•zˆÏ°Ù ˆÙ§yÜ≈˛ (mesarch) ≤ÃÜ,˛!ï˛Ó˚ ~ÓÇ |ôÁ≈cˆÏÜ˛Ó˚ !òˆÏÜ˛ xÓ!fliï˛ñ
ˆÊœ˛yˆÏÎ˚Ù !l¡¨cˆÏÜ˛Ó˚ !òˆÏÜ˛ xÓfliyl Ü˛ˆÏÓ˚– §y•zÜ˛yˆÏ§Ó˚ ˛õeˆÏÜ˛Ó˚ xË˛ƒhs˝Ó˚#î àë˛l çyD° í˛z!qˆÏòÓ˚
˜Ó!¢‹Tƒ Ó•l Ü˛ˆÏÓ˚–

(a) ˛õeÜ˛ ¢_´ ã˛Ù≈yÓ,ï˛–

(b) fli(° !Ü˛í˛z!ê˛Ü˛°Î%_´ cÜ˛–

(c) fli(° ≤Ãyã˛#Ó˚!Ó!¢‹T ˆflœÒˆÏÓ˚lÜ˛y•zÙy •y•zˆÏ˛õyí˛yÓ˚!Ù§–

(d) !l¡¨!Iï˛ ˛õeÓ˚ˆÏ¶…˛Ó˚ í˛z˛õ!fli!ï˛ Óy‹õyÎ˚ˆÏlÓ˚ •yÓ˚ Ü˛ÙˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚–

!ã˛e lÇ 9.2.4b     /     §y•zÜ˛yˆÏ§Ó˚ Ó˚ƒy!Ü˛ˆÏ§Ó˚ ≤ÃfliˆÏFSÈò–
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(e) ¢yáy•#l Ùôƒ!¢Ó˚y–
(f) ê˛∆y™!Ê˛í˛z¢l Ü˛°y Óï≈˛Ùyl–
(g) ˛õeÜ˛§• §Ù@˝Ã í˛z!qòˆÏòˆÏ• !Ùí˛z!§ˆÏ°ç ly!°Ü˛y §,!‹T •Î˚ó ç°§ÇÓ˚«˛î•z ~ˆÏòÓ˚ Ü˛yç (water

reservoir)– §y•zÜ˛yˆÏ§Ó˚ ˛õeÓ,ˆÏhs˝Ó˚ Óy Ó˚ƒy!Ü˛ˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏò Ó‡§ÇáƒÜ˛ Ù%_´ §Ù˛õyŸª≈#Î˚ ly!°Ü˛y
Óy!u˛° ˆòáy ÎyÎ˚ å!ã˛e ≠ 9.2.4b, 9.2.4cä–

!ã˛e lÇ 9.2.4c     /     §y•zÜ˛yˆÏ§Ó˚ Ó˚ƒy!Ü˛ˆÏ§Ó˚ ≤ÃfliˆÏFSÈˆÏòÓ˚ xyÇ!¢Ü˛ xÇ¢ åÓ!ô≈ï˛ä–

3. çll (Reproduction) /

(a) xDç çll / ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ xDç çll =Ñ!í˛¸Ü˛yˆÏ[˛Ó˚ í˛z˛õÓ˚ í˛zq(ï˛ xfliy!lÜ˛ Ù%Ü%˛° Óy Ó%°!ÓˆÏ°Ó˚
(bulbil) ~Ó˚ §y•yˆÏÎƒ âˆÏê˛–

(b) ˆÎÔl çll / §y•zÜ˛y§ !Ë˛ß¨Óy§# (dioecious) Ü˛yÓ˚î ~ˆÏòÓ˚ ˛õ%Ççll ~ÓÇ flf#çll xD=!° !Ë˛ß¨ !Ë˛ß¨
í˛z!qòˆÏòˆÏ• í˛zÍ˛õß¨ •Î˚– ˛õ%‹õ=!° ~Ü˛!°D– ˛õ%Ç˛õ%‹õ ˛õ%ˆÏÓ˚î%˛õe (microsporophyll) ~ÓÇ flf#˛õ%‹õ
flf#ˆÏÓ˚î%˛õe myÓ˚y à!ë˛ï˛ ÌyˆÏÜ˛– ˛õ%ÇˆÏÓ˚î% ˛õe=!° ~Ü˛ˆÏe =FSÈyÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛ ~ÓÇ ¢B%˛ Óy ˆÜ˛yî (cone)

˜ï˛!Ó˚ Ü˛ˆÏÓ˚ ÎyˆÏÜ˛ ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# Ó°y •Î˚ (male cone or strobilus)– flf#ˆÏÓ˚î% ˛õe=!° xy°yòyË˛yˆÏÓ
!ÓlƒhflÏ ÌyˆÏÜ˛ñ ˆÜ˛yî àë˛l Ü˛ˆÏÓ˚ ly– Ê˛ˆÏ° §y•zÜ˛yˆÏ§ ˆÜ˛yˆÏly ˛flf#˛õeÙOÓ˚# à!ë˛ï˛ •Î˚ ly–

(i) ˛õ%ÇˆÏÓ˚î%˛ õeÙOÓ˚# (Male cone or strobilus) ≠ ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# Ü˛y¤˛°ñ âl!ÓlƒhflÏñ ˆÓ°lyÜ˛yÓ˚
Óy !í˛¡∫yÜ˛yÓ˚ñ ˜òˆÏâ≈ƒ ≤ÃyÎ˚ 40-50 cm. ˛õÎ≈hs˝ •ˆÏÎ˚ ÌyˆÏÜ˛– ~!ê˛ Ü˛yˆÏ[˛Ó˚ ˛x@˝ÃË˛yˆÏà çß√yÎ˚ !Ü˛v
˛õyŸª≈Ù%Ü%˛ˆÏ°Ó˚ Ó,!k˛Ó˚ Ê˛ˆÏ° Ü˛yˆÏ[˛Ó˚ ˛õyŸª≈ˆÏòˆÏ¢ xÓfliyl Ü˛ˆÏÓ˚– ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛w#Î˚
xD Óï≈˛Ùyl ÎyÓ˚ í˛z˛õÓ˚ x§Çáƒ ˛˛õ%ÇˆÏÓ˚î%˛õe §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛– x@˝ÃÙ%áË˛yˆÏà ˆÓ˚î%˛õe
ã˛ƒy≤Wzyñ !Ü˛°yÜ˛yÓ˚ (wedge shaped) G Ü˛y¤˛°– ~Ó˚ §Ó˚& !Ë˛!_ xÇ¢!ê˛ Ó¶˛ƒy ~ÓÇ í˛z˛õˆÏÓ˚Ó˚ ã˛ƒy≤Wzy
xÇ¢!ê˛ í˛zÓ≈Ó˚– ~•z í˛zÓ≈Ó˚ xÇˆÏ¢Ó˚ í˛z˛õˆÏÓ˚ xƒyˆÏ˛õyÊ˛y•z!§§ åapophysis) lyÙÜ˛ !Óhfl,Ïï˛ Ó¶˛ƒy xÇ¢
Óï≈˛Ùyl– ˛õ%ÇˆÏÓ˚î% ˛˛õˆÏeÓ˚ !l¡¨ ˛õ,ˆÏ¤˛ x§Çáƒ ~Ü˛ˆÏÜ˛y£Ï# ˛õ%ÇˆÏÓ˚î%fli°# ò°Ók˛Ë˛yˆÏÓ xÓfliyl Ü˛ˆÏÓ˚

!Ùí˛z!§ˆÏ°ç Ó˚¶…˛

Ü˛ˆÏê≈˛:

ly!°Ü˛y Óy!u˛°

~!˛õí˛y!Ù≈§
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ˆ§yÓ˚y§ (sorus) àë˛l Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ˆ§yÓ˚yˆÏ§ 2-6 ˆÓ˚î%fli°# Óï≈˛Ùyl ÌyˆÏÜ˛– ˛õ%Ç ˆÓ˚î%fli°#=!°Ó˚
í˛zÍ˛õ!_ •zí˛zˆÏflõyÓ˚yl!çˆÏÎ˚ê˛ ≤ÃÜ,˛!ï˛Ó˚– ˛õ%Ç ˆÓ˚î%fli°#=!° ˆÓ˚yˆÏÙÓ˚ §ˆÏD !Ù!◊ï˛ ÌyˆÏÜ˛– ˛õ%ÇˆÏÓ˚î%fli°#
~Ü˛ê˛y á%Ó ˆSÈyê˛ Ó,hs˝Î%_´ñ ~Ü˛ ≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T– !í˛¡∫yÜ˛yÓ˚ñ Ó‡hflÏÓ˚Î%_´ ~Ü˛ê˛y xyÓÓ˚î xyˆÏSÈ ~ÓÇ
xyÓÓ˚ˆÏîÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ hflÏÓ˚ ê˛ƒyˆÏ˛õê˛yÙ (tapetum) Óy ˆ˛õy£ÏÜ˛ hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚– ~Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛
ˆÓ˚î%ôyÓ˚î Ü˛°y (sporogenous tissue)– ˆÓ˚î%ôyÓ˚î Ü˛°y ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õ%ÇˆÏÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï
(microspore mother cell) ~ ˛õ!Ó˚îï˛ •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ Ùyï,˛ˆÏÜ˛y£Ï ÙyˆÏÎ˚y!§§ !ÓË˛yçl myÓ˚y 4!ê˛
•ƒy≤’ˆÏÎ˚í˛ (n) ˛õ%ÇˆÏÓ˚î% (microspores) Óy ˛õÓ˚yàˆÏÓ˚î% §,!‹T Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÓ˚î%fli°#ˆÏï˛ x§Çáƒ
˛õ%ÇˆÏÓ˚î% ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ ˛õ%ÇˆÏÓ˚î%fli°# Ê˛yê˛° myÓ˚y !Óò#î≈ •Î˚ ~ÓÇ ˛õ%ÇˆÏÓ˚î%=!° Óy•zˆÏÓ˚ !là≈ï˛ •Î˚
å!ã˛e ≠ 9.2.5a-cä–

                    a                                                         b                                                           c

!ã˛e lÇ 9.2.5     / a. §y•zÜ˛yˆÏ§Ó˚ ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚#ó b. ˛õ%ÇˆÏÓ˚î%˛õeó c. ˆ§yÓ˚y§–

(ii) flf#ˆÏÓ˚î% ˛õeÙOÓ˚# ≠ (Ovulate or female cone or strobilus) : (megasporophyll) å!ã˛e ≠ 9.2.6a-eä

!ã˛e lÇ 9.2.6     / a. §y•zÜ˛yˆÏ§Ó˚ flf#ˆÏÓ˚î%˛õeó b. §y•zÜ˛yˆÏ§Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛Ó˚ ˆÙàyˆÏflõyˆÏÓ˚y!Ê˛°ó
(i) C. revoluta; (ii) C. pectinata; (iii) C. circinalis;  (iv) C. rumphii; (v) C. beddomei.

b(i)

b(ii)

b(iii) b(iv)

b(v)

(a)
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§y•zÜ˛yˆÏ§Ó˚ flf#ˆÏÓ˚î%˛õe=!° âl !ÓlƒhflÏ ˆÜ˛yˆÏly≤ÃÜ˛yÓ˚ ˆÜ˛yî (cone) àë˛l Ü˛ˆÏÓ˚ ly– Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà §!˛õ≈°yÜ˛yˆÏÓ˚
flf#ˆÏÓ˚î%˛õe=!° x@˝ÃÙ%áË˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛– ˜òˆÏâ≈ƒ ≤ÃyÎ˚ 15-20 cm. ˛õÎ≈hs˝ •ˆÏÎ˚ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ flf#ˆÏÓ˚î%˛õe ˛õyï˛yÓ˚
ÙˆÏï˛y ˆòáˆÏï˛ñ !˛õD° ÓˆÏî≈Ó˚ñ ˆÓ˚yÙ myÓ˚y xyFSÈy!òï˛– x@˝ÃË˛yà ˛õ«˛°Ë˛yˆÏÓ áÑyçÜ˛yê˛y– ~•z Ó¶˛ƒy xÇˆÏ¢Ó˚ xyÜ,˛!ï˛Ó˚
!Ó!Ë˛ß¨ ≤Ãçy!ï˛ˆÏï˛ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚– ≤Ã!ï˛!ê˛ flf#ˆÏÓ˚î%˛õˆÏeÓ˚ l#ˆÏã˛ Ó,ˆÏhs˝Ó˚ lƒyÎ˚ xÇˆÏ¢Ó˚ ò%˛õyˆÏ¢ 1-5 ˆçyí˛¸y !í˛¡∫Ü˛ Óy
flf#ˆÏÓ˚î%fli°# !ÓlƒhflÏ ÌyˆÏÜ˛– x˛õ!Ó˚îï˛ xÓfliyÎ˚ !í˛¡∫Ü˛ §Ó%ç ÓˆÏî≈Ó˚– ˛õ!Ó˚îï˛ !í˛¡∫Ü˛ °y°Óî≈ ~ÓÇ ˆÓ˚yÙ myÓ˚y
xyFSÈy!òï˛–
≤Ã!ï˛!ê˛ !í˛¡∫Ü˛ |ôÁ≈Ù%á# (orthotropous) ˜òˆÏâ≈ƒ ≤ÃyÎ˚ 6cm– ≤Ã!ï˛!ê˛ ˛õ!Ó˚îï˛ !í˛¡∫Ü˛ ~Ü˛ê˛y fli(° !í˛¡∫Ü˛ cÜ˛
(integument) myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– ~Ó˚ ˆË˛ï˛ˆÏÓ˚ º*îˆÏ˛õy£ÏÜ˛ Ü˛°y (nucellus) Óï≈˛Ùyl– º*îˆÏ˛õy£ÏÜ˛ Ü˛°y Óy
nucellus !í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ xÇ¢ Óƒï˛#ï˛– !í˛¡∫Ü˛cÜ˛ !ï˛l!ê˛ hflÏˆÏÓ˚ !ÓË˛_´ÈüüüÈ(i) Ó!•hflÏÓ˚ Ó˚§yˆÏ°yñ fli(°ÈüÈsarcotesta;

(ii) Ùôƒfli Ü˛!ë˛l ≤ÃhflÏÓ˚ÓÍ hflÏÓ˚ sclerotesta ~ÓÇ (iii) xhs˝fli Ó˚§yˆÏ°y fli(° hflÏÓ˚ endotesta– !í˛¡∫Ü˛cÜ˛
º*îˆÏ˛õy£ÏÜ˛ Ü˛°yˆÏÜ˛ ≤ÃyÎ˚ §¡õ)î≈ xyÓ,ï˛ Ü˛ˆÏÓ˚ ÌyˆÏÜ˛ñ ˆÜ˛Ó°Ùye í˛z˛õˆÏÓ˚Ó˚ Ù%_´ !í˛¡∫Ü˛Ó˚¶…˛ SÈyí˛¸y– !í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ Ùôƒ
ÓÓ˚yÓÓ˚ º*îˆÏ˛õy£ÏÜ˛ Ü˛°y í˛zò‰àï˛ •ˆÏÎ˚ ~Ü˛!ê˛ ã˛M%È˛Ó˚ xyÜ˛yÓ˚ Óy ˛õy!áÓ˚ ˆëÑ˛yˆÏê˛Ó˚ ÙˆÏï˛y xyÜ,˛!ï˛ àë˛l Ü˛ˆÏÓ˚ ÎyˆÏÜ˛
º*îˆÏ˛õy£ÏÜ˛ ã˛M%È˛ (nucellar beak) ÓˆÏ° å!ã˛e ≠ 9.2.7ä–

!ã˛e lÇ 9.2.7     /     §y•zÜ˛yˆÏ§Ó˚ !í˛¡∫ˆÏÜ˛Ó˚ °¡∫ˆÏFSÈò–

~•z ã˛M%È˛Ó˚ l#ˆÏã˛ ~Ü˛!ê˛ ≤ÃˆÏÜ˛y¤˛ í˛zÍ˛õß¨ •Î˚ ÎyˆÏÜ˛ ˛õÓ˚yà ≤ÃˆÏÜ˛y¤˛ (pollen chamber) ÓˆÏ°– ˛õÓ˚yàˆÏÎyˆÏàÓ˚ ˛õˆÏÓ˚˛
õÓ˚yàˆÏÓ˚î% §!MÈ˛ï˛ •Î˚– !lí˛zˆÏ§°y§ Óy º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ ÙˆÏôƒ flf#ˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï (megaspore mother cell)

ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ã˛yÓ˚!ê˛ •ƒy≤’ˆÏÎ˚í˛ flf#ˆÏÓ˚î% (megaspore) í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–~•z ã˛yÓ˚!ê˛ flf#ˆÏÓ˚î%Ó˚ ÙˆÏôƒ ˆÜ˛Ó°
Ùye ~Ü˛ê˛y flf#ˆÏÓ˚î% §!e´Î˚ ÌyˆÏÜ˛ñ xlƒ !ï˛l!ê˛ l‹T •ˆÏÎ˚ ÎyÎ˚– §%ï˛Ó˚yÇ §y•zÜ˛yˆÏ§Ó˚ flf#!°DôÓ˚ í˛z!qò ÙˆÏlyˆÏflõy!Ó˚Ü˛
(monosporic)–
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9.2.3  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l (Structure of Gametophyte)

A) ˛õ%Ç!°DôÓ˚ í˛z!qò (Male gametophyte) / ˛õ%ÇˆÏÓ˚î%•z ˛õ%Ç!°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï– ˛õ%ÇˆÏÓ˚î%
ˆày°yÜ˛yÓ˚ ~ÓÇ ò%ˆÏê˛y Ü˛ˆÏÓ˚ xyÓÓ˚î Óï≈˛Ùyl– Óy!•ˆÏÓ˚Ó˚ xyÓÓ˚î ~:y•zl (exine) ~ÓÇ !Ë˛ï˛ˆÏÓ˚Ó˚ xyÓÓ˚î •zrê˛y•zl
(intine)– ˛õ%ÇˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ•z ˛õ%ÇˆÏÓ˚î% xB%˛!Ó˚ï˛ •Î˚– ˛õ%ÇˆÏÓ˚î%Ó˚ !lí˛z!Üœ˛Î˚y§!ê˛ !ÓË˛_´ •ˆÏÎ˚ ≤ÃÌˆÏÙ ~Ü˛!ê˛ ˆSÈyˆÏê˛y
ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï (prothallial cell) ~ÓÇ ÓˆÏí˛¸y ˛õ%Çôyl# Óy xƒyl‰ˆÏÌ!Ó˚!í˛Î˚y° ˆÜ˛y£Ï (Antheridial cell)

àë˛l Ü˛ˆÏÓ˚– xƒyl‰ˆÏÌ!Ó˚!í˛Î˚y° ˆÜ˛y£Ï!ê˛ ˛õ%Ó˚lyÎ˚ !ÓË˛y!çï˛ •ˆÏÎ˚ ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï §Ç°@¿ ~Ü˛!ê˛ ˆSÈyˆÏê˛y çll
ˆÜ˛y£Ï (generative cell) ~ÓÇ ~Ü˛!ê˛ Ó Ï̂í ¸̨y ly!° ˆÜ˛y£Ï (tube cell) í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ~•z !ï˛l!ê˛ ˆÜ˛y£Ï!Ó!¢‹T
xÓfliyÎ˚ ˛õ%ÇˆÏÓ˚î%Ó˚ ˛õÓ˚yàˆÏÎyà âˆÏê˛ ~ÓÇ ˛õ%ÇˆÏÓ˚î% ˛õ%ÇˆÏÓ˚î%fli°# ˆÌˆÏÜ˛ !là≈ï˛ •Î˚ ~ÓÇ ÓyÎ˚%ï˛y!í˛¸ï˛ •ˆÏÎ˚ !í˛¡∫ˆÏÜ˛Ó˚
!í˛¡∫Ü˛Ó˚ˆÏ¶…˛ fliylyhs˝!Ó˚ï˛ •Î˚– ~áyˆÏl ˛õ%ÇˆÏÓ˚î%=!° !í˛¡∫Ü˛Ó˚¶…˛ ˆÌˆÏÜ˛ !l/§,ï˛ !Ùí˛z!§ˆÏ°ˆÏç xyê˛ˆÏÜ˛ ÌyˆÏÜ˛– e´ˆÏÙ
~•z !Ùí˛z!§ˆÏ°ç ÷!Ü˛ˆÏÎ˚ ˆàˆÏ° ˆÓ˚î%=!° ˛õÓ˚yà Ü˛ˆÏ«˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ~áyˆÏl ly!° ˆÜ˛yˆÏ£ÏÓ˚ ˜òâ≈ƒ Ó,!k˛ âˆÏê˛ G
~Ü˛!ê˛ ò#â≈ ¢yáyÎ%_´ ˛õÓ˚yà ly!°Ü˛y ˜ï˛!Ó˚ •Î˚ ~ÓÇ˛ õÓ˚yà ly!°Ü˛y!ê˛ º*îˆÏÜ˛yˆÏ£Ï ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– x˛õÓ˚!òˆÏÜ˛ çll
ˆÜ˛y£Ï!ê˛ !ÓË˛_´ •ˆÏÎ˚ ~Ü˛!ê˛ Ó,hs˝ˆÏÜ˛y£Ï (stalk cell) G ~Ü˛!ê˛  ˆò• Ï̂Ü˛y£Ï (body cell) ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– Ó,hs˝ ˆÜ˛y£Ï!ê˛
!l!‹;˛Î˚ñ ˆò• ˆÜ˛y£Ï!ê˛ !ÓË˛_´ •ˆÏÎ˚ ò%!ê˛ Ó,•Í Ó‡ Êœ˛ƒyˆÏç°y Î%_´ ÷e´yî% àë˛l Ü˛ˆÏÓ˚– å§y•zÜ˛yˆÏ§ §Ó≈yˆÏ˛õ«˛y
Ó,•òyÜ˛yÓ˚ §ã˛° ÷e´yî%Ó˚ í˛zòy•Ó˚îä– §y•zÜ˛y§ !Ó˚ˆÏË˛y!°í˛zê˛yÎ ˚˚ ~Ó˚ 180-210µm å!ã˛e ≠ 9.2.8a-cä ˛õÎ≈hs˝ Ùy˛õ
Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ å!ã˛e ≠ 9.2.9a-dä–

!ã˛e lÇ 9.2.9 a-d     /     §y•zÜ˛yˆÏ§Ó˚ ˛õÓ˚yàˆÏÎyˆÏàÓ˚ ˛õˆÏÓ˚Ó˚ ò¢y–

!ã˛e lÇ /     9.2.8 a-c     /     §y•zÜ˛yˆÏ§Ó˚ ˛õ%Ç!°D ôˆÏÓ˚Ó˚ !Ó!Ë˛ß¨ ò¢y
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(B) flf#!°DôÓ˚ í˛z!qò (Female gametophyte) /  flf#ˆÏÓ˚î%•z flf#!°DôÓ˚ í˛z!qˆÏòÓ˚ ≤ÃÌÙ ˆÜ˛y£Ï ~ÓÇ ï˛y
ÙˆÏlyˆÏflõy!Ó˚Ü˛ (monosporic)– flf#ˆÏÓ˚î%ˆÏÜ˛y£Ï!ê˛ ÓˆÏí˛¸y ~ÓÇ xyÓÓ˚î myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– !lí˛z!Üœ˛Î˚y§ xÓyô !lí˛zÜœ˛#Î˚
(free nuclear) !ÓË˛yçl myÓ˚y Ó‡ §ÇáƒÜ˛ !lí˛z!Üœ˛Î˚y§ §,!‹T Ü˛ˆÏÓ˚– e´ˆÏÙ ˆÜ˛yˆÏ£ÏÓ˚ ˆÜ˛ˆÏw Ë˛ƒyÜ%˛° ˆòáy ÎyÎ˚ G
!lí˛z!Üœ˛Î˚y§=!° ˛õ!Ó˚!ôÓ˚ !òˆÏÜ˛ !ÓlƒhflÏ ÌyˆÏÜ˛– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˛õ!Ó˚!ôÓ˚ !òÜ˛ ˆÌˆÏÜ˛ ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ à!ë˛ï˛ •Î˚ ~ÓÇ ô#ˆÏÓ˚
ô#ˆÏÓ˚ ï˛y ˆÜ˛ˆÏwÓ˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •Î˚ ~ÓÇ ˆ¢£Ï ˛õÎ≈hs˝ flf#ˆÏÓ˚î%Ó˚ !Ë˛ï˛ÏÓ˚ ˆÜ˛y£Ï#Î˚ Ü˛°yÎ˚ ˛õ)î≈ •ˆÏÎ˚ ÎyÎ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õ)ˆÏÓ≈
à!ë˛ï˛ flf#!°DôˆÏÓ˚Ó˚ ~•z Ü˛°yˆÏÜ˛ §§ƒ Ü˛°y (endospern) Ó°y •Î˚ ~ÓÇ ï˛y •ƒy≤’ˆÏÎ˚í˛ (n) ≤ÃÜ,˛!ï˛Ó˚– ~•z §§ƒÜ˛°yÎ˚
ò%Ó˚Ü˛ˆÏÙÓ˚ ˆÜ˛y£Ï ˆòáy ÎyÎ– !í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ !òˆÏÜ˛ ˆÜ˛y£Ï=!° ˆSÈyˆÏê˛y ÌyˆÏÜ˛ ~ÓÇ ~áyˆÏl•z 2-4 flf#ôyl# í˛zÍ˛õß¨ •Î˚– l#ˆÏã˛Ó˚
!òˆÏÜ˛ ˆÜ˛y£Ï=!° ÓˆÏí˛¸y ~ÓÇ ï˛yˆÏï˛ ≤Ãã%˛Ó˚ fiê˛yã≈˛òyly ÌyˆÏÜ˛–

!í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ !òˆÏÜ˛ xÓ!fliï˛ §§ƒÜ˛°yÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆÜ˛y£Ï ≤Ãy!Ω˛Ü˛ flf#ôyl# ˆÜ˛y£Ï (archegonial initial) ~ x!Ë˛!•ï˛ •Î˚–
≤ÃÌˆÏÙ ~•z ˆÜ˛y£Ï!ê˛ xî%≤ÃˆÏfli !ÓË˛y!çï˛ •ˆÏÎ˚ ~Ü˛!ê˛ ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï (neck initial) ~ÓÇ ~Ü˛!ê˛ ˆÜ˛w#Î˚ ˆÜ˛y£Ï
(central cell) àë˛l Ü˛ˆÏÓ˚– Neck initial ˆÌˆÏÜ˛ ò%!ê˛ @˝Ã#Óy ˆÜ˛y£Ï (neck cell) ~ÓÇ ˆÜ˛w#Î˚ ˆÜ˛y£Ï!ê˛ !ÓË˛y!çï˛ •ˆÏÎ˚
~Ü˛!ê˛ ˆÜ˛w#Î˚ xB˛#Î˚ !lí˛z!Üœ˛Î˚y§ (ventral canal nucleus) ~ÓÇ !í˛¡∫yî% !lí˛z!Üœ˛Î˚y§ (egg nucleus) àë˛l Ü˛ˆÏÓ˚–
~ˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yˆÏly ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ ÌyˆÏÜ˛ ly– ˛õ!Ó˚îï˛ flf#ôyl# ò%•z!ê˛ @˝Ã#Óy ˆÜ˛y£Ïñ ~Ü˛!ê˛ xB˛#Î˚ ly!° !lí˛z!Üœ˛Î˚y§ ~ÓÇ
~Ü˛!ê˛ !í˛¡∫yî% !lí˛z!Üœ˛Î˚y§ myÓ˚y à!ë˛ï˛– Cycas ~Ó˚ flf#ôyl#ˆÏï˛ @˝Ã#Óy ly!° ˆÜ˛y£Ï xl%˛õ!fliï˛– !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà xB˛#Î˚
ly!° !lí˛z!Üœ˛Î˚y§ l‹T •ˆÏÎ˚ ÎyÎ˚– §yôyÓ˚îï˛ñ flf#ôyl#=!° flf#ôyl# ≤ÃˆÏÜ˛yˆÏ¤˛ (archegonial chamber) xÓfliyl Ü˛ˆÏÓ˚
å!ã˛e ≠ 9.2.10a-gä–

!ã˛e lÇ 9.2.10 a-g     /     §y•zÜ˛yˆÏ§Ó˚ flf#!°DôˆÏÓ˚Ó˚ !Ó!Ë˛ß¨ ò¢y–
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!lˆÏ£ÏÜ˛ (Fertilization) /  ˛õÓ˚yàˆÏÓ˚î%=!° ÓyÎ˚% ≤ÃÓyˆÏ• !í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛ Ó˚ˆÏ¶…˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ˛õÓ˚yàly!°
º*îˆÏ˛õy£ÏÜ˛ Ü˛°y !Ól‹T Ü˛ˆÏÓ˚ flf#!°DôˆÏÓ˚Ó˚ flf#ôyl#Ó˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •Î˚ ~ÓÇ x@˝ÃË˛yˆÏà l‹T •ˆÏÎ˚ ÎyÎ˚– ÎyÓ˚ Ê˛ˆÏ°
§!e´Î˚ §ã˛° ÷e´yî%=!° flf#ôyl#Ó˚ @˝Ã#Óy ˛õˆÏÌ x@˝Ã§Ó˚ •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ~Ü˛!ê˛ ÷e´yî% ~Ü˛!ê˛ !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´
Ü˛ˆÏÓ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ° !í˛≤’ˆÏÎ˚í˛ º*îyî% (zygote) xÌÓy í˛zˆÏflõyÓ˚ (oospore) ~Ó˚ í˛zÍ˛õ!_ •Î˚–

9.2.4 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ !ÓÜ˛y¢ (Development of new sporophyte)

~•z ≤Ã!e´Î˚y!ê˛ ˛õÎ≈yÎ˚e´ˆÏÙ âˆÏê˛ ÌyˆÏÜ˛ /

1. !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ º*îyî%!ê˛ e´Ù¢ ÓˆÏí˛¸y •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ !lí˛z!Üœ˛Î˚y§!ê˛ xÓyô !lí˛z!Üœ˛Î˚ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ°
x§Çáƒ !lí˛z!Üœ˛Î˚y§ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ Îy §y•zˆÏê˛y≤’yçˆÏÙÓ˚ ÙˆÏôƒ !Ó!«˛ÆË˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛ ~ÓÇ ˆÜ˛ˆÏw ~Ü˛ê˛y
Ó,•Í à•¥ˆÏÓ˚Ó˚ §,!‹T •Î˚– ÎyÓ˚ Ê˛ˆÏ° !lí˛z!Üœ˛Î˚y§=!° ˛õ!Ó˚!ôÓ˚ !òˆÏÜ˛ §ˆÏÓ˚ ÎyÎ˚– !í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ xˆÏ˛õ«˛y
!í˛¡∫Ü˛Ù)ˆÏ°Ó˚ !òˆÏÜ˛ !lí˛z!Üœ˛Î˚y§ §Çáƒy x!ôÜ˛–

2. !í˛¡∫Ü˛ Ù)ˆÏ°Ó˚ !òˆÏÜ˛ ˆÜ˛y£Ï#Î˚ xÇ¢ ˆÌˆÏÜ˛ º*î à!ë˛ï˛ •Î˚ ÓˆÏ° ~ˆÏÜ˛ xy!òÈüÈº*î (proembryo) Ó°y •Î˚–

3. º*îÙ)ˆÏ°Ó˚ ≤Ãyhs˝ˆÏò¢ ˆÌˆÏÜ˛ ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ à!ë˛ï˛ •ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚ ~ÓÇ e´Ù¢ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ x@˝Ã§Ó˚ •Î˚– xy!ò
º*ˆÏîÓ˚ !Ë˛!_ˆÏòˆÏ¢Ó˚ ˆÜ˛y£Ï=!° xyÜ˛yˆÏÓ˚ «%˛oñ §ÇáƒyÎ˚ x!ôÜ˛ ~ÓÇ âl §y•zˆÏê˛y≤’yçÙ!Ó!¢‹T– !Ë˛!_ˆÏòˆÏ¢Ó˚
~•z xÇ¢ ˆÌˆÏÜ˛•z º*ˆÏîÓ˚ í˛zÍ˛õ!_ âˆÏê˛–

4. º*îàë˛lÜ˛yÓ˚# í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° á%Ó o&ï˛ °¡∫y •ˆÏÎ˚ º*îôÓ˚ (suspensor) lyÙÜ˛ °¡∫y G Ü%̨ [˛!°ï˛ xÇ¢
§,!‹T Ü˛ˆÏÓ˚–

5. º*îôˆÏÓ˚Ó˚ x@˝ÃË˛yˆÏà ò%•z!ê˛ §%flõ‹T Ó#ç˛õe§• (cotyledons) º*ˆÏîÓ˚ §,!‹T •Î˚–

6. º*î!ê˛ º*îyî% xyÓÓ˚î ˆË˛ò Ü˛ˆÏÓ˚ §§ƒÜ˛°yÓ˚ Ùôƒ ˆÌˆÏÜ˛ ˛õ%!‹T §Ç@˝Ã• Ü˛ˆÏÓ˚–

7. º*î!ê˛ !í˛¡∫ˆÏÜ˛Ó˚ ÙˆÏôƒ ô#ˆÏÓ˚ ô#ˆÏÓ˚ Ó,!k˛ •ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ º*î§• !í˛¡∫Ü˛!ê˛ e´Ù¢ Ó#ˆÏç ˛õ!Ó˚îï˛ •Î˚–

§y•zÜ˛yˆÏ§Ó˚ ˛õ!Ó˚îï˛ Ó#ç Ó˚§yˆÏ°yñ °y° Óy Ü˛Ù°y !˛õD° ÓˆÏî≈Ó˚ G §%!Ù‹T à¶˛Î%_´ñ ˛õy!áˆÏòÓ˚ xyÜ,˛‹T Ü˛ˆÏÓ˚
~ÓÇ Ó#ˆÏçÓ˚ !ÓhflÏyÓ˚ ˛õy!áÓ˚ §y•yˆÏÎƒ âˆÏê˛– Ó#ç Ùy!ê˛ˆÏï˛ ˛õˆÏí˛¸ ~ÓÇ §Ó˚y§!Ó˚ Ù,òÓï≈˛# ≤Ã!e´Î˚yÎ˚ xB%˛!Ó˚ï˛ •ˆÏÎ˚ lï%˛l
ˆÓ˚î%ôÓ˚ í˛z!qò §,!‹T Ü˛ˆÏÓ˚ å!ã˛e ≠ 9.2.11a-dä–
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!ã˛e lÇ 9.2.11 a-d     /     §y•zÜ˛yˆÏ§Ó˚ lï%˛l ˆÓ˚î%ôÓ˚ G ˛õ!Ó˚îï˛ Ó#ç–

9.2.5  çl%e´Ù (Life cycle)

§y•zÜ˛yˆÏ§Ó˚ ç#ÓlÈüÈã˛ˆÏe´ fl∫ï˛sf !í˛≤’ˆÏÎ˚í˛ (2n) ˆÓ˚î%ôÓ˚ G •ƒy≤’ˆÏÎ˚í˛ (n) !°DôÓ˚ çl%Ó˚ çl%e´Ù ˆòáy ÎyÎ˚
å!ã˛e ≠ 9.2.12ä–

!ã˛e lÇ 9.2.12 /     §y•zÜ˛yˆÏ§Ó˚ ç#Ólã˛e´–

§y•zÜ˛y§

í˛z!qò
(2n)

˛õ%ÇÈüÈ§y•zÜ˛y§ í z̨!qò
(2n)

flf#ÈüÈ§y•zÜ˛y§ í˛z!qò
(2n)

˛õ%ÇˆÏÓ˚î% ˛õeÙOÓ˚#
(2n)

flf#ˆÏÓ˚î%˛õe (2n)

˛õ%Ç Ï̂Ó˚î%̨ õe
(2n)

flf# Ï̂Ó˚î%fli°# Óy
!í˛¡∫Ü˛ (2n)

˛õ%Ç Ï̂Ó˚î%fli°#
(2n)

º*î (2n) flf#ˆÏÓ˚î% Ùyï,̨ ˆÏÜ˛y£Ï ˛õ%Ç Ï̂Ó˚î% Ùyï,̨ Ï̂Ü˛y£Ï
(2n) (2n)

Ùy Ï̂Î˚y!§§

çy•ẑ Ïàyê˛ (2n) flf# Ï̂Ó˚î% (n) ˛õ%Ç Ï̂Ó˚î% (n)

!l Ï̂£ÏÜ˛
!í˛¡∫yî% (n) flf#ôyl# (n) flf#!°DôÓ˚ (n)

÷e´yî% (n) ˛õ%Ç!°DôÓ˚ (n)

←

←

←

§y•zÜ˛y§

Ó#ç˛õe

º&îÙ%Ü%˛°
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9.2.6  §y•zÜ˛yˆÏ§Ó˚ Ê˛yî≈ ˜Ó!¢‹Tƒ

§y•zÜ˛yˆÏ§Ó˚ ç#Ól ã˛ˆÏe´ !l¡¨!°!áï˛ Ê˛yî≈ ˜Ó!¢‹Tƒ ˆòáy ÎyÎ˚ /

1. Ü˛yˆÏ[˛ ˛õeÙ)ˆÏ°Ó˚ xyFSÈyòl–

2. ˛õyï˛y ˛õ«˛° ˆÎÔàñ Ù%Ü%˛° ˛õe!Ólƒy§ Ü%˛[˛!°ï˛–

3. flf#ˆÏÓ˚î% ˛õˆÏe Ó˚ƒyˆÏÙrê˛y–

4. Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛ˆÏl ÓˆÏí˛¸y ÙIy G Ü˛ˆÏê≈˛:–

5. ˛õyï˛y G ˛õeÊ˛°ˆÏÜ˛Ó˚ Ùôƒ!¢Ó˚yÎ˚ ˆÙ§yÜ≈˛ Ë˛ƒy§Ü%˛°yÓ˚ Óy!u˛°–

6. §y•zÜ˛y§ x§ÙˆÏÓ˚î% ≤Ã§)– Ü˛ï˛Ü˛=!° Ê˛yˆÏî≈ ~•z ˜Ó!¢‹Tƒ Óï≈˛Ùyl–

7. ˆÜ˛yˆÏly ˆÜ˛yˆÏly ≤Ãçy!ï˛ (C. revoluta) flf#ˆÏÓ˚î% ˛õˆÏeÓ˚ xyÜ,˛!ï˛ xˆÏlÜ˛ê˛y ˛õ«˛° ˛õyï˛yÓ˚ ÙˆÏï˛y–

8. ˛õ%ÇˆÏÓ˚î%fli°# ˆ§yÓ˚y§ àë˛l Ü˛ˆÏÓ˚–

9. ÷e´yî% x§Çáƒ Êœ˛ƒyˆÏç°yÎ%_´–

10. flf#!°DôÓ˚ í˛z!qˆÏò flf#ôyl# Óï≈˛Ùyl–

9.2.7  §y•zÜ˛y§ ˛õyï˛yÓ˚ çyD° x!Ë˛ˆÏÎyçl

1. ˛õyï˛yÓ˚ ˛õeÜ˛=!° ¢_´ñ Ü˛Ü≈˛¢ñ ã˛Ù≈Ó,ï˛–

2. ˛õeÜ˛ cˆÏÜ˛ åÓ!•/ä ¢_´ ˆÙyê˛y !Ü˛í˛z!ê˛Ü˛ˆÏ°Ó˚ xyÓÓ˚î–

3. |ôÁ≈ G !l¡¨cˆÏÜ˛Ó˚ xË˛ƒhs˝ˆÏÓ˚ ˆÙyê˛y x!ôhflÏÓˆÏÜ˛Ó˚ í˛z˛õ!fli!ï˛–

4. !lÙ!Iï˛ ˛õeÓ˚¶…˛ !l¡¨ cˆÏÜ˛ Óï≈˛Ùyl–

5. ¢yáy!Ó•#l Ùôƒ!¢Ó˚y–

6. ≤ÃyÌ!ÙÜ˛ G ˆàÔî ê˛∆y™!Ê˛í˛z¢l Ü˛°yÓ˚ í˛z˛õ!fli!ï˛–

7. !Ùí˛z!§ˆÏ°ç˛õ)î≈ ly!°Ü˛y–

9.2.8  §y•zÜ˛yˆÏ§Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c
1. Ùyò%Ó˚ ≤Ã›ˆÏï˛ §y•zÜ˛yˆÏ§Ó˚ ˛õyï˛y ÓƒÓ•*ï˛ •Î˚– 2. §y•zÜ˛yˆÏ§Ó˚ Ü˛!ã˛ !Óê˛˛õ G Ó#ç §Ó!ççyï˛ áyòƒÓ˚*ˆÏ˛õ ÓƒÓ•yÓ˚
Ü˛ Ï̂Ó˚–  3. çy˛õyˆÏlÓ˚ ˆ°yˆÏÜ˛Ó˚y §y•zÜ˛yˆÏ§Ó˚ =Ñ!í˛¸ Ü˛y[˛ G Ó#ç ˆÌˆÏÜ˛ ÚÚ§ƒyˆÏàyÛÛ lyˆÏÙ ~Ü˛ ≤ÃÜ˛yÓ˚ ˆŸªï˛§yÓ˚ ≤Ã›ï˛
Ü˛ˆÏÓ˚– 4. Ùy°yÓyˆÏÓ˚ §y•zÜ˛yˆÏ§Ó˚ Ó#ç ˆÌˆÏÜ˛ ÙÎ˚òy ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ Îy “indum podi” lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ ~ÓÇ ˆÜ˛Ü˛
G áyòƒÓ˚*ˆÏ˛õ ≤Ã›ï˛ Ü˛Ó˚y •Î˚– 5. §y•zÜ˛yˆÏ§Ó˚ lyly ≤Ãçy!ï˛ ÓyàyˆÏl ˆ¢yË˛y ˆòÎ˚– 6. §y•zÜ˛y§ ˆ˛õÜ‰˛!ê˛lyê˛y Ü˛yˆÏ[˛Ó˚
˛õyí˛zí˛yˆÏÓ˚Ó˚ ÙˆÏï˛y =ÑˆÏí˛¸y xy§yÙ xMÈ˛ˆÏ° ¢ƒy¡õ% !•ˆÏ§ˆÏÓ ÓƒÓ•*ï˛ •Î˚ Îy ã%˛ˆÏ°Ó˚ ˆàyí˛¸yÓ˚ ˆÓ˚yà Ù%_´ Ü˛ˆÏÓ˚–
7.§y•zÜ˛y§ !Ó˚ˆÏË˛y!°í˛zê˛yÓ˚ Ü˛!ã˛ ˛õyï˛yÓ˚ Ó˚§ Ó˚_´ Ó!Ù (blood vomit) ˆÓ˚yô Ü˛ˆÏÓ˚– 8. §y•zÜ˛y§ Ó˚yÙÊ˛#Ó˚ ˛õÓ˚yà
(pollen grains) ÙyòÜ˛ oÓƒ (narcotic) !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛Ó˚y •Î˚–
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9.3 ˛õy•zly§ÈüÈ~Ó˚ ç#Ólã˛e´ ≠ Ü˛!lˆÏÊ˛ˆÏÓ˚!°§ (Coniferales)

Óƒ_´Ó#ç# í˛z!qˆÏòÓ˚ ÙˆÏôƒ Ü˛!lˆÏÊ˛ˆÏÓ˚!°§ Óà≈Ë%˛_´ í˛z!qòÓ˚y §Ó≈y!ôÜ˛ =Ó˚&c˛õ)î≈ fliyl x!ôÜ˛yÓ˚ Ü˛ˆÏÓ˚ xyˆÏSÈ– ~•z ÓˆÏà≈Ó˚
xhs˝à≈ï˛ xÓ°%Æ ~ÓÇ ç#!Óï˛ í˛z!qò Óï≈˛Ùyl– Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ (Carboniferous) G ˛õy!Ù≈Î˚yl (Permian) Î%ˆÏà
í˛zqÓ •ˆÏÎ˚ ç%ƒÓ˚y!§Ü˛ Î%ˆÏà !Óhfl,Ï!ï˛Ó˚ §Ó≈yˆÏ˛õ«˛y x!ôÜ˛ â!ê˛ˆÏÎ˚!SÈ° ~ÓÇ Óï≈˛Ùyl Î%ˆÏàÓ˚ §%!Ó¢y° !ã˛Ó˚•!Ó˚Í xÓ˚îƒ
§,!‹T Ü˛ˆÏÓ˚– ≤Ãôylï˛ ly!ï˛¢#ˆÏï˛y£è xMÈ˛ˆÏ° ~ˆÏòÓ˚ Óƒy˛õÜ˛ !Óhfl,Ï!ï˛– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ !•Ùy°Î˚ G !lÜ˛ê˛Óï≈˛# xMÈ˛ˆÏ° ~Ó˚y
ÓlyMÈ˛° §,!‹T Ü˛ˆÏÓ˚–

Óï≈˛ÙyˆÏl ~•z ÓˆÏà≈ 7!ê˛ ˆàye xyˆÏSÈÈüüüÈï˛yÓ˚ ÙˆÏôƒ ˛õy•zˆÏl!§ (Pinaceae) ~Ü˛ê˛y ˆàye– ~•z ˆàyˆÏe 10!ê˛ àîñ ~•z
˛àî=!° ÎÌye´ˆÏÙ xƒy!Ó§ (Abies), Ü˛ƒyÌyÎ˚y (Cathaya), ˆ§í»˛y§ (Cedrus), !Ü˛ˆÏê˛!°!Ó˚Î˚y (Keteleeria),

°ƒy!Ó˚: (Larix), ˛õy•z!§Î˚y (Picea), ˛õy•zly§ (Pinus), !§í˛zˆÏí˛y°ƒy!Ó˚: (Pseudolarix), !§í˛zˆÏí˛y§%ày
(Pseudotsuga) ~ÓÇ §%ày (Tsuga) Óï≈˛Ùyñ ÎyÓ˚ ÙˆÏôƒ ˛õy•zly§ (Pinus) àî !lˆÏÎ˚ xyÙÓ˚y xyˆÏ°yã˛ly Ü˛Ó˚Ó–

í˛z!qòçàˆÏï˛ fliyl (Systematic Position) :

àî ÈüüüÈ ˛õy•zly§ (Pinus)

ˆàye (Family) üüüÈ ˛õy•zˆÏl!§ (Pinaceae)

Óà≈ (Order) üüüÈ Ü˛!lˆÏÊ˛ˆÏÓ˚!°§ (Coniferales)

ˆ◊!î (Class) üüüÈ Ü˛!lˆÏÊ˛Ó˚˛õ!§í˛y (Coniferopsida)

˛õÓ≈ (Division) üüüÈ Ü˛!lˆÏÊ˛ˆÏÓ˚yÊ˛y•zê˛y (Coniferophyta)

9.3.1  !ÓhflÏyÓ˚î (Distribution)

≤ÃyÎ˚ 100!ê˛ ≤Ãçy!ï˛§• ˛õy•zl ly!ï˛¢#ˆÏï˛y£è (temperate) xMÈ˛° •ˆÏï˛ í˛z˛õ ï%˛£ÏyÓ˚#Î˚ (sub-alpine) xMÈ˛° ˛õÎ≈hs˝
!Óhfl,Ïï˛ Ó,«˛– §yôyÓ˚îï˛ ~ˆÏòÓ˚ í˛z_Ó˚ ˆày°yˆÏô≈ ˆÓ!¢ ˆòáy ÎyÎ˚– xï%˛ƒFã˛ ˛õyÓ≈ï˛ƒ xMÈ˛ˆÏ° ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî çˆÏß√ !ã˛Ó˚•!Ó˚Í
xÓ˚ˆÏîƒÓ˚ Ó°Î˚ (forest belt) §,!‹T Ü˛ˆÏÓ˚– í˛z_Ó˚ÈüÈ˛õ!Ÿã˛Ù G í˛z_Ó˚ÈüÈ˛õ)Ó≈ !•Ùy°ˆÏÎ˚Ó˚ !Ó!Ë˛ß¨ í˛zFã˛ï˛yÎ˚ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ≤ÃyÆ
˛õy•zlyˆÏ§Ó˚ 6!ê˛ ≤Ãçy!ï˛=!° !l¡¨Ó˚*˛õ /

(1) 1800-3000m í˛zFã˛ï˛yÎ˚ ≠ ˛˛õy•zly§ GÎ˚y!°!ã˛Î˚yly (Pinus wallichiana)

(2) xÓ˚&îyã˛° ≤ÃˆÏòˆÏ¢Ó˚ xÓ˚îƒË)˛!ÙˆÏï˛ 1500m í˛zFã˛ï˛yÎ˚ l#° ˛õy•zl (the blue pine) lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ ≠
˛õy•zly§ xyÓ˚Ùyl‰!í˛ (Pinus armandi)

(3) 1830-3600m í˛zFã˛ï˛yÎ˚ åí˛z_Ó˚ÈüÈ˛õ!Ÿã˛Ù !•Ùy°ˆÏÎ˚ä ≠ ˛õy•zly§ !çÓ˚yÓ˚!í˛Î˚yly (Pinus gerardiana)

(4) 800-2000m í˛zFã˛ï˛yÎ˚ åxy§yˆÏÙÓ˚ xÓ˚îƒË)˛!ÙˆÏï˛ä ≠ ˛õy•zly§ •zl§%°y!Ó˚§ (Pinus insularis)

(5) 460-1500m í˛zFã˛ï˛yÎ˚ §yôyÓ˚îË˛yˆÏÓ !ã˛Ó˚ (chir) ˛õy•zl lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ ≠ ˛õy•zly§ Ó˚:ÓyÓ˚!â (Pinus

roxburghii)

(6) xy®yÙyl G !lˆÏÜ˛yÓÓ˚ m#˛õ˛õ%ˆÏOÓ˚ 150m í z̨Fã˛ï˛yÎ˚ ≠ ˛õy•zly§ ÙyÓ˚Ü%˛!§ (Pinus merkusii)

9.3.2  ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l (Structure of the Sporophyte)

1. Ó!•Ó˚yÜ,˛!ï˛ (External morphology) / å!ã˛e ≠ 9.3.1a-bä
˛õy•zly§ ò,ì˛¸ñ ≤Ãôyl Ù)°ï˛sf§• ~Ü˛!ê˛ ò#â≈ñ !ã˛Ó˚•!Ó˚Í xï%˛ƒFã˛ Ó,«˛– ÓÎ˚§ Ó,!k˛Ó˚ §yˆÏÌ §yˆÏÌ ò,ì˛¸ï˛Ó˚ xfliy!lÜ˛
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Ù)°§Ù)• ˆÓÓ˚ •ˆÏÎ˚ ≤Ãôyl Ù)°!ê˛ˆÏÜ˛ ≤ÃyÎ˚ xÜ˛Ù≈îƒ  Ü˛ˆÏÓ˚ ˆòÎ˚– í˛zFã˛ï˛yÎ˚ ˛õy•zly§ Ó˚:yÓyÓ˚!â ≤ÃyÎ˚ 30.5 !Ùê˛yÓ˚
˛õÎ≈hs˝ •ˆÏï˛ ˛õyˆÏÓ˚– ~ˆÏòÓ˚ ¢yáy!Ólƒy§ !˛õÓ˚y!Ùí˛yÜ,˛!ï˛Ó˚– ˛õyï˛y §)ÑˆÏã˛Ó˚ xyÜ˛yˆÏÓ˚Ó˚ñ ~ÓÇ Ü˛yˆÏ[˛Ó˚ í˛z˛õÓ˚ §!˛õ≈°Ë˛yˆÏÓ
§!Iï˛ ÌyˆÏÜ˛–

!ã˛e lÇ 9.3.1a     /     ˛õy•zly§ Ó,«˛–       !ã˛e lÇ 9.3.1b     /     ò#â≈ !Óê˛ˆÏ˛õÓ˚ í˛z˛õÓ˚ áÓ≈ !Óê˛˛õ–

(a) Ü˛y[˛ (stem) : ≤Ãôyl Ü˛y[˛!ê˛ !Ó¢y°ñ ˆÓ°lyÜ˛yÓ˚ (Cylindrical) G §%ò,ì˛¸ñ ¢yáyÈüÈ≤Ã¢yáyÎ%_´– Ó,•Í
xyÜ,˛!ï˛Ó˚ ~Ü˛!ê˛ x@˝ÃÙ%Ü%˛ˆÏ°Ó˚ §y•yˆÏÎƒ Ü˛y[˛!ê˛ ˜òˆÏâ≈G Ó,!k˛ ˛õyÎ˚– Ü˛yˆÏ[˛Ó˚ ¢yáy!Ólƒy§ x!lÎ˚ï˛yÜ˛yÓ˚ !Ü˛v
~Ü˛y«˛ (Monopodial) ˛≤ÃÜ,˛!ï˛Ó˚– Ü˛yÓ˚î ~ˆÏ«˛ˆÏe ¢yáy=!° ~Ü˛!ê˛ Ùye x«˛ (Axis) •ˆÏï˛ í˛zÍ˛õß¨ •Î˚–
Ü˛yˆÏ[˛ ò%≤ÃÜ˛yÓ˚ !Óê˛˛õ çˆÏß√ÈüüüÈx!l!ò≈‹T xyÜ˛yˆÏÓ˚ ò#â≈ !Óê˛˛õ Óy °Ç ÷ê˛ (Long shoot) G !l!ò≈‹T xyÜ˛yˆÏÓ˚Ó˚
áÓ≈ !Óê˛˛õ Óy ˆí˛yÎ˚yÊ≈˛ ÷ê˛ (Dwarf shoot)– ò#â≈yÜ˛yÓ˚ !Óê˛˛õ ¢ÕÒ˛õe Ó•l Ü˛ˆÏÓ˚ñ ~ÓÇ G•z§Ó ¢ÕÒ˛õˆÏeÓ˚
Ü˛«˛ •ˆÏï˛ áÓ≈yÜ˛yÓ˚ !Óê˛ˆÏ˛õÓ˚ í˛zÍ˛õ!_ •Î˚– ≤Ãçy!ï˛ xl%§yˆÏÓ˚ áÓ≈yÜ˛yÓ˚ !Óê˛ˆÏ˛õÓ˚ í˛z˛õÓ˚ §ÇáƒyÎ˚ ò%•z •ˆÏï˛ ˛õÑyã˛
˛õÎ≈hs˝ §)ÑˆÏã˛Ó˚ xyÜ˛yˆÏÓ˚Ó˚ñ §Ó%ç Ó˚ÇˆÏÎ˚Ó˚ ˛õyï˛y ~Ü˛ˆÏe ≤ÃÜ˛y¢ ˛õyÎ˚– ~ˆÏòÓ˚ˆÏÜ˛ ˛õy•zˆÏlÓ˚ !lí‰˛° (needles)

ÓˆÏ°– G•z !Óê˛˛õ=!°Ó˚ l#ˆÏã˛ Ü˛ï˛Ü˛=!° ¢ÕÒ ˆòáy ÎyÎ˚– áÓ≈ !Óê˛˛õ=!° !l!ò≈‹T §ÙˆÏÎ˚ V˛ˆÏÓ˚ ˛õˆÏí˛¸
(Deciduous) ~ÓÇ ~Ó˚ Ê˛ˆÏ° ≤Ã!ï˛ ÓSÈÓ˚•z lï%˛l áÓ≈ !Óê˛ˆÏ˛õÓ˚ §,!‹T •Î˚– áÓ≈ !Óê˛ˆÏ˛õÓ˚ x@˝ÃË˛yˆÏà
˛õ%Ç˛õ%‹õ=!° ~Ü˛!eï˛ •ˆÏÎ˚ Ú˛õ%Ç ˆÜ˛yîÛ (male cone) §,!‹T Ü˛ˆÏÓ˚– §ÙÓ˚*ˆÏ˛õ ò#â≈ !Óê˛ˆÏ˛õ Úflf#ˆÏÜ˛yîÛ (female

cone) ˆòáy ÎyÎ˚–
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(b) ˛õyï˛y (leaf) : ˛õy•zlyˆÏ§Ó˚ ˛õyï˛y=!° ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚– ÎÌyÈüüüÈ«%˛oyÜ˛yÓ˚ñ §)-ñ ˛õyï˛°y ¢ÕÒÓÍ G Óyòy!Ù
ÓˆÏî≈Ó˚ ~ÓÇ §)ã˛ƒyÜ,˛!ï˛ñ §Ó%çÓˆÏî≈Ó˚ §Ó˚° ˛õî≈˛õe– ˜òˆÏâ≈ƒ ˛õî≈˛õe=!° 8.25cm. ˛õÎ≈hs˝ •Î˚– §Ó%çÓˆÏî≈Ó˚
˛õî≈˛õe=!°•z ˛õy•zlyˆÏ§Ó˚ ≤Ãôyl §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# xD–

(c) Ù)° (root) : ˛õy•zlyˆÏ§Ó˚ ò,ì˛¸ G ¢yáy ≤Ã¢yáyÎ%_´ ~Ü˛!ê˛ ≤Ãôyl Ù)° Óï≈˛Ùyl– Ù)ˆÏ° Ù)°ˆÏÓ˚yÙ x“ ˛õ!Ó˚ÙyˆÏî
à!ë˛ï˛ •Î˚– ÓÎ˚§ Óyí˛¸yÓ˚ §ˆÏD §ˆÏD ≤Ãôyl Ù)°!ê˛ xfliy!lÜ˛ Ù)° ˜ï˛!Ó˚ •GÎ˚yÓ˚ Ê˛ˆÏ° ò%Ó≈° •ˆÏÎ˚ ˛õˆÏí˛¸– Ù)ˆÏ°
Ó!•/ˆÏË˛yç# (ectotrophic) Ùy•zˆÏÜ˛yÓ˚y•zçy Óï≈˛Ùyl ÌyˆÏÜ˛–

2. xË˛ƒhs˝Ó˚#î àë˛l (Internal structure) /

(a) Ü˛yˆÏ[˛Ó˚ xyË˛ƒhs˝Ó˚#î àë˛l (Internal structure of Stem) : å!ã˛e ≠ 9.3.2a-cä

Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò Ü˛Ó˚ˆÏ°ñ Óy!•Ó˚ •ˆÏï˛ !Ë˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õÎ≈yÎ˚e´ˆÏÙ !l¡¨!°!áï˛ xÇ¢=!° ˆòáy ÎyÎ˚–

7 ~!˛õí˛yÓ˚!Ù§ (Epidermis) : xlƒylƒ ˆÜ˛y£Ï=!°ˆÏÜ˛ !âˆÏÓ˚ Ó˚yˆÏá ~Ùl ~Ü˛!ê˛ ~Ü˛ˆÏÜ˛y£Ï# hflÏÓ˚– !Ü˛í˛z!ê˛l
(cutin) Î%_´ G ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y ~•z hflÏÓ˚!ê˛ à!ë˛ï˛–

7 Ü˛ˆÏê≈˛: (Cortex) : Ü˛yˆÏ[˛Ó˚ xˆÏlÜ˛áy!l xÇ¢ ç%ˆÏí˛¸ñ Ó‡hflÏÓ˚Î%_´ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~ˆÏòÓ˚
fliyˆÏl fliyˆÏl ò#â≈ Ó˚çl ly!° (Resin Duct) Óï≈˛Ùyl ÌyˆÏÜ˛– ~!˛õí˛yÓ˚!ÙˆÏ§Ó˚ ˛õÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ hflÏÓ˚ ˆflœÒˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ~Ü˛ˆÏe ~ˆÏòÓ˚ •y•zˆÏ˛õyí˛yÓ˚!Ù§ (Hypodermis) Ó Ï̂°–

!ã˛e lÇ 9.2.2a /     Ü˛!ã˛ ˛õy•zly§ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò åˆÓ˚áy!ã˛eä–

66666 ~ˆÏu˛yí˛yÓ˚!Ù§ (Endodermis) : Ü˛ˆÏê≈˛: G !fiê˛!°Ó˚ ÙôƒÓï≈˛# §Ó˚& ~Ü˛ˆÏÜ˛y£Ï hflÏÓ˚ !Ó!¢‹T xÇ¢–
66666 ly!°Ü˛y Óy!u˛° (Vascular bundles) : §ÇÎ%_´ñ §Ù˛õyŸª≈#Î˚ G Ù%_´ ≤ÃÜ,̨ !ï˛Ó˚ ly!°Ü˛y Óy!u˛°=!° ˛õÓ˚flõÓ˚
•ˆÏï˛ ≤ÃyÌ!ÙÜ˛ ˆÙí˛ƒÕ‘yÓ˚# ˆÓ˚ç (Primary medullary rays) myÓ˚y !Ó!FSÈß¨ ÌyˆÏÜ˛– çy•zˆÏ°Ù Óy!•Ü˛y
(Trachea) ÌyˆÏÜ˛ ly– ÙIyÓ˚ !lÜ˛ê˛Óï≈˛# ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù §!˛õ≈°yÜ˛yˆÏÓ˚ ê˛∆yÜ˛y•zí˛ (Tracheids) G ˆÙê˛yçy•zˆÏ°Ù
§˛õyí˛¸ Ü)˛˛õ åÓí˛yÓ˚≈í˛ !˛õê˛ä !lˆÏÎ˚ §,‹T– ≤ÃyÌ!ÙÜ˛ Ü˛y¤˛° Ü˛°yÎ˚ ˆÓ˚!çl Ü˛ƒyˆÏl° Óy Ó˚çl ly!° ÌyˆÏÜ˛– ˆÊœ˛yˆÏÎ˚Ù
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(phloem) §#Ë˛ l° (sieve tube) G ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– §#Ë˛ l° ˆÜ˛Ô!îÜ˛yÜ˛yÓ˚ G ï˛yÓ˚
˛õyŸª≈≤Ãyã˛#Ó˚ˆÏÓ˚ §#Ë˛ ˆ≤’ê˛ (sieve plate) ÌyˆÏÜ˛– ˆÊœ˛yˆÏÎ˚ˆÏÙ §D#ˆÏÜ˛y£Ï (companian cell) ÌyˆÏÜ˛ ly– ˆàÔîÓ,!k˛Ó˚
Ê˛ˆÏ° fli(° Ü˛y¤˛ Óy çy•zˆÏ°Ù xMÈ˛ˆÏ° Ó£Ï≈Ó°Î˚=!° (annual rings) ô#ˆÏÓ˚ ô#ˆÏÓ˚ í˛zÍ˛õß¨ •Î˚– Ü˛Ü≈˛ Ü˛ƒy!¡∫Î˚yˆÏÙÓ˚
ˆày° xÇ¢ •y•zˆÏ˛õyí˛yÓ˚!ÙˆÏ§ ˆòáy ÎyÎ˚ñ ~ÓÇ ˛õÓ˚Óï≈˛# hflÏˆÏÓ˚ ~!ê˛ ˆ˛õ!Ó˚í≈˛yÙ (periderm)-~ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚–
ê˛∆yÜ˛y•zˆÏí˛Ó˚ àyeˆÏòˆÏ¢ ~Ü˛§y!Ó˚Ók˛ !˛õê˛=!°Ó˚ í˛z˛õˆÏÓ˚ G l#ˆÏã˛ ˆÙyê˛y ˆ§°%ˆÏ°yç hflÏˆÏÓ˚Ó˚ §,!‹T •Î˚ÈüüüÈ˛õ)ˆÏÓ≈ ~ˆÏòÓ˚
ÚÓyÓ˚§ xÊ˛ §ƒy!lG (Bars of Sanio) Ó°y •ï˛ó ~ál ~Ó˚y e´ƒy§%!° (crassulae) lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ˆÜ˛whflÏˆÏΩ˛Ó˚
ÙôƒfliˆÏ° xÓ!fliï˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ÙIy Óy pith Óï≈˛Ùyl ÌyˆÏÜ˛–

(b) Ù)ˆÏ°Ó˚ xyË˛ƒhs˝Ó˚#î àë˛l (Internal Structure of the Root) : å!ã˛e ≠ 9.3.3ä
Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈˆÏò ~!˛õˆÏÓœÙyñ Ü˛ˆÏê≈˛: G !fiê˛!° xÇ¢=!° ˆòáy ÎyÎ˚– ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù ~:yÜ≈˛ G •zÇÓ˚y!ç
ÚGÎ˚y•zÛ (‘Y’) ~Ó˚ xyÜ,˛!ï˛!Ó!¢‹T ~ÓÇ ~Ó˚ ò%!ê˛ ¢yáyÓ˚ ÙyV˛áyˆÏl ~Ü˛!ê˛ Ó˚çl ly!° xÓ!fliï˛– xÓ˚#Î˚
(Radial) ôÓ˚ˆÏlÓ˚ §!Iï˛ ly!°Ü˛yÓy!u˛ˆÏ°Ó˚ çy•zˆÏ°Ù G ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ å≤Ã!ï !ê˛ §ÇáƒyÎ˚ 2-4ä í˛z˛õˆÏÓ˚Ó˚
hflÏÓ˚=!° ÎÌye´ˆÏÙ ˆ˛õ!Ó˚§y•zÜ˛° (Pericycle), ~ˆÏu˛yí˛yÓ˚!Ù§ (Endodermis) G Ü˛ˆÏê≈˛: (Cortex)–
ˆàÔîÓ,!k˛Ó˚ Ê˛ˆÏ°ñ ˆàÔî Ü˛y¤˛ Ü˛°y G ˆÊœ˛yˆÏÎ˚Ù Ü˛°yÓ˚ §,!‹TÓ˚ Ê˛ˆÏ° ~!˛õˆÏÓœÙy ÓÕÒˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚–

!ã˛e 9.3.2b ò%•z ÓSÈÓ˚ ˛õ%Ó˚yˆÏly ˛õy•zly§ Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

e´ƒy§%!°

§˛õyí˛¸ Ü)˛˛õÎ%_´

!˛õê˛

ˆÊ˛ Ï̂°yí≈̨ yÙ

!ã˛e 9.3.2c õy•zly§  ˆàÔî Ü˛y¤˛° Ü˛°yÓ˚ °¡∫ˆÏFSÈò–
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!ã˛e 9.3.3 ≠ õy•zly§ Ù)̂ Ï°Ó˚ ≤Ãflî ÏFSÈò–

(c) ˛õyï˛yÓ˚ xË˛ƒhs˝Ó˚#î àë˛l (Internal Structure of the Leaf) : å!ã˛e ≠ 9.3.4ä
§yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# ˛õyï˛yÓ˚ xyÜ˛yÓ˚ §)ÑˆÏã˛Ó˚ ÙˆÏï˛y ~•z§Ó ˛õyï˛yÓ˚ ˆòˆÏ•Ó˚ Óy!•ƒÜ˛ §#ÙyˆÏÓ˚áy ≤ÃfliˆÏFSÈˆÏò
!eˆÏÜ˛yîyÜ˛yÓ˚ ~ÓÇ !l¡¨!°!áï˛ xÇ¢=!° ˆòáy ÎyÎ˚– ~!˛õí˛yÓ˚!Ù§ (Epidermis) : ~Ü˛hflÏÓ˚ !Ó!¢‹T
!Ü˛í˛z!ê˛Ü˛° Î%_´ ÌyÜ˛yÓ˚ çlƒ ¢_´ •Î˚– !lÙ!Iï˛ ˛õeÓ˚¶…˛ (Sunken Stomata), ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y
à!ë˛ï˛ •y•zˆÏ˛õyí˛yÓ˚!Ù§ Óy xôhflÏÜ˛ ˛õÎ≈hs˝ !Óhfl,Ïï˛ ≤Ã!ï˛!ê˛ Ó˚ˆÏ¶…˛Ó˚ l#ˆÏã˛ ˆÙˆÏ§y!Ê˛° ˛õÎ≈hs˝ !Óhfl,Ïï˛ ~Ü˛!ê˛ Ü˛ˆÏÓ˚
§%§flõ‹T Ÿªy§ÈüÈà•¥Ó˚ (Respiratory Cavity) Óï≈˛Ùyl–

!ã˛e lÇ 9.3.4     /     ˛õy•zlyˆÏ§Ó˚ §)ã˛ƒyÜ˛yÓ˚ ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈò–

ˆ˛õ!Ó˚í˛yÙ≈

ˆflœÒˆÏÓ˚!ê˛Ü˛ ˆÜ˛y£Ï

Ü˛ˆÏê≈˛:

ˆÓ˚!§° í˛yQ

≤Ãy•zÙy!Ó˚ ˆÊœ˛yˆÏÎ˚Ù

ˆàÔî ˆÊœ˛yˆÏÎ˚Ù

≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù

ˆàÔî çy•zˆÏ°Ù

Ÿªy§ÈüÈà•¥Ó˚



NSOU l CC-BT-04 241

7 •y•zˆÏ˛õyí˛yÓ˚!Ù§ (Hypodermis) : ò%•zÈüÈ!ï˛l hflÏÓ˚ !Ó!¢‹T ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y ˜ï˛!Ó˚–
7 ˆÙˆÏ§y!Ê˛° Ü˛°y (Mesophyll tissue) : xˆÏlÜ˛=!° hflÏÓ˚ !lˆÏÎ˚ Ó‡ ˆÜ˛yî!Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y
à!ë˛ï˛– ˆÜœ˛yˆÏÓ˚y≤’yfiê˛ ˛õ)î≈– ~ˆÏòÓ˚ ˆ§°%ƒˆÏ°yç ≤Ãyã˛#Ó˚ xq$ï˛ ôÓ˚ˆÏlÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ áÑyçÜ˛yê˛y (peculiarly

infolded) xÓfliyÎ˚ ÌyˆÏÜ˛– ~Ó˚*˛õ ˆÙˆÏ§y!Ê˛° Ü˛°yˆÏÜ˛ Ü%˛!MÈ˛ï˛ ˆÙˆÏ§y!Ê˛° (plicate mesophyll) Óy xyÙ≈í˛
˛õƒy!°ˆÏ§í˛ (Armed palisade tissue) ÓˆÏ°– !Ó!FSÈß¨Ë˛yˆÏÓ Ó˚çl ly!° ˆÙˆÏ§y!Ê˛° Ü˛°yÓ˚ ÙˆÏôƒ SÈí˛¸yˆÏly ÌyˆÏÜ˛–
7 ly!°Ü˛y Óy!u˛° (Vascular Bundles) : ~Ü˛hflÏÓ˚ !Ó!¢‹T ~ˆÏu˛yí˛yÓ˚!Ù§ myÓ˚y ˆÓ!‹Tï˛ ly!°Ü˛yÓy!u˛ÈˆÏ°Ó˚
§Çáƒy ò%•z– ≤Ã!ï˛!ê˛ Óy!u˛ˆÏ° çy•zˆÏ°Ù í˛z˛õ!Ó˚Ë˛ˆÏà G ˆÊœ˛yˆÏÎ˚Ù !l¡¨Ë˛yˆÏà ÌyˆÏÜ˛– ˆÊœ˛yˆÏÎ˚ˆÏÙÓ˚ l#ˆÏã˛ ~Ü˛y!ôÜ˛
ˆflœÒˆÏÓ˚lÜ˛y•zÙy ˆÜ˛£Ï ÌyˆÏÜ˛– Óy!u˛° ò%!ê˛ ê˛∆y™!Ê˛í˛z¢l Ü˛°y (Transfusion tissue) lyˆÏÙ ~Ü˛ôÓ˚ˆÏlÓ˚ !ÓˆÏ¢£Ï
Ü˛°yÓ˚ ÙˆÏôƒ !l!•ï˛ ÌyˆÏÜ˛– ~•z ê˛∆y™!Ê˛í˛z¢l Ü˛°y ò%ÛôÓ˚ˆÏlÓ˚ÈüüüÈxƒy°Ó%ˆÏÙlÎ%_´ ˆÜ˛y£Ï (Albuminous cells)

~ÓÇ ê˛∆yÜ˛y•zí˛y° ˆÜ˛y£Ï (Tracheidal cells)– ~ˆÏòÓ˚ Ü˛yç áyòƒoÓƒ G ç°y oÓƒ ã˛°yã˛ˆÏ° §y•yÎƒ Ü˛Ó˚y– ˛õyï˛yÓ˚
xyË˛ƒhs˝Ó˚#î àë˛ˆÏl çD° í˛z!qˆÏòÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ˜Ó!¢‹Tƒ xyˆÏSÈñ ˆÎÙlñ !Ü˛í˛z!ê˛Ü˛°Î%_´ ~!˛õí˛yÓ˚!Ù§ñ !lÙ!Iï˛
˛õeÓ˚¶…˛ G ˆflœÒˆÏÓ˚lÜ˛y•zÙy (Sclerenchyma) ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ •y•zˆÏ˛õyí˛yÓ˚!Ù§ Óy xôgflÏÜ˛–

3. çll (Reproduciton) / ˛õy•zlyˆÏ§ ˆÜ˛yˆÏly xDç çll âˆÏê˛ ly– ˛õy•zly§ (Pinus), §•Óy§#
(monoecious)– ˆÓ˚î%ôÓ˚ (sporophytic) í˛z!qò ˛õ%Ç G flf#ÈüÈˆÜ˛yl Óy fiê˛∆!Ó°y§ (strobilus) ~Ü˛•z í˛z!qò ˆòˆÏ•
ˆòáy ÎyÎ˚ å!ã˛e ≠ 9.3.5ä–

!ã˛e lÇ 9.3.5     /     ˛õy•zlyˆÏ§Ó˚ ò#â≈ !Óê˛ˆÏ˛õÓ˚ í˛z˛õÓ˚ !ÓlƒhflÏ
flf#ˆÏÓ˚î%˛õeÙOÓ˚# G ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚#–

A. ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# (Male strobillus) : å!ã˛e ≠ 9.3.5, 9.3.6a-cä
Ü˛ï˛Ü˛=!° ˛õ%ÇˆÏÓ˚î%˛õe ~Ü˛!eï˛ •ˆÏÎ˚ ˛õ%Ç ˆÜ˛yî §,!‹T Ü˛ˆÏÓ˚– ~•z ˆÜ˛yî=!° ~Ü˛!eï˛ xÓflixÎ˚ áÓ≈ !Óê˛ˆÏ˛õÓ˚
fliyl x!ôÜ˛yÓ˚ Ü˛ˆÏÓ˚ xÓ!fliï˛ ÌyˆÏÜ˛ ~ÓÇ =FSÈyÜ˛yˆÏÓ˚ •Î˚– ≤Ã!ï˛!ê˛ ˛˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# §Ó˚°ñ ˆày°yÜ˛yÓ˚ñ
âl!ÓlƒhflÏ ~ÓÇ ˜òˆÏâ≈ƒ 2.3 cm. •Î˚– ~Ü˛!ê˛ ˛õ%‹õ«˛ (thalamus) Óy ˆÜ˛w#Î˚ x«˛ (Central axis) ~Ó˚

˛õ%ÇˆÏÓ˚î%˛õe ÙOÓ˚#
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!ã˛e lÇ 9.3.6 a-c     /     a. ˛õ%ÇˆÏÓ˚î% õeÙOÓ˚# °¡∫ˆÏFSÈòó
b. Ùy•zˆÏe´yˆÏflõyˆÏÓ˚y!Ê˛°ó c. ˛õy•zlyˆÏ§Ó˚ ˆÓ˚î%–

í˛z˛õÓ˚ ˛õ%ÇˆÏÓ˚î%˛õe=!° (Microsporophyll) §!˛õ≈° (Spirally arranged) Ë˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛–
˛õ%ÇˆÏÓ˚î%˛õˆÏeÓ˚ !l¡¨Ë˛yˆÏà ~Ü˛ê˛y ˆSÈyˆÏê˛y Ó,hs˝ Óï≈˛Ùyl Îy ˛õyï˛y§ò,¢ xÇ¢!ê˛ˆÏÜ˛ Ó•l Ü˛ˆÏÓ˚– ~•z ≤Ã§y!Ó˚ï˛
xÇˆÏ¢Ó˚ ˛x@˝Ã≤Ãyhs˝!ê˛ í˛z˛õÓ˚!òˆÏÜ˛ §yÙylƒ ÓÑyÜ˛yˆÏly ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÓ˚î%˛õˆÏe G•zÓ˚*˛õ ≤Ã§y!Ó˚ï˛ xÇˆÏ¢Ó˚
!l¡¨ï˛ˆÏ° ~ÓÇ Ó,ˆÏhs˝Ó˚ !lÜ˛ê˛ ò%!ê˛ xÓ,hs˝Ü˛ ˛õ%ÇˆÏÓ˚î%fli°# (Microsporangia) ˛õy¢y˛õy!¢Ë˛yˆÏÓ xÓfliyl Ü˛ˆÏÓ˚–
˛õ%ÇˆÏÓ˚î%fli°#=!° xyÎ˚ï˛yÜ˛yÓ˚ ~ÓÇ ~ˆÏòÓ˚ ≤Ãyã˛#Ó˚ Ü˛ˆÏÎ˚Ü˛hflÏÓ˚ Î%_´– ˛õ%ÇˆÏÓ˚î%fli°# ≤Ãyã˛#ˆÏÓ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ ã˛yÓ˚!òˆÏÜ˛
ˆ˛õy£ÏÜ˛hflÏÓ˚ (Tapetum) myÓ˚y ˛õ!Ó˚Ó,ï˛ ÌyˆÏÜ˛– ˆ˛õy£ÏÜ˛hflÏÓ˚ ˆÓ˚î%ôyÓ˚î Ü˛°y (sporogenous tissue) ˆÜ˛
xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá–
ˆÓ˚î%ôÓ˚Ü˛°yÓ˚ ≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï (microspore mother cell) ÙyˆÏÎ˚y!§§ !ÓË˛yçl myÓ˚y •ƒy≤’ˆÏÎ˚í˛
(n) ˆe´yˆÏÙyˆÏçyÙ §Ù!ß∫ï˛ 4!ê˛ ˛õ%ÇˆÏÓ˚î% í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–
≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÓ˚î% ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ ò%•z hflÏÓ˚ Î%_´ Ó!•gflÏÜ˛ (Exine) ~ÓÇ xhs˝gflÏÜ˛ (Intine)– Ó!•gflÏÜ˛ •ˆÏï˛ ò%•z
˛õyˆÏ¢ ò%!ê˛ ˆÓ°lyÜ˛yÓ˚ ˛õ«˛ (wing) í˛zÍ˛õß¨ •Î˚ ÎyÓ˚ §y•yˆÏÎƒ ˛õ%ÇˆÏÓ˚î% ÓyÎ˚%≤ÃÓyˆÏ• ˆË˛ˆÏ§ ˆÓí˛¸yÎ˚– ≤Ã!ï˛
˛õ%ÇˆÏÓ˚î% !í˛¡∫yÜ˛yÓ˚ñ ~Ü˛!lí˛z!Üœ˛Î˚y§Î%_´ G !˛õD°ÓˆÏî≈Ó˚– ˛õ%ÇˆÏÓ˚î%fli°# ≤Ãyã˛#Ó˚ °¡∫y°!¡∫ !Óò#î≈ Ü˛ˆÏÓ˚ ˛õ%ÇˆÏÓ˚î%=!°
Óy•zˆÏÓ˚ !là≈ï˛ •Î˚ ~ÓÇ ÓyÎ˚% myÓ˚y !ÓhflÏyÓ˚ °yË˛ Ü˛ˆÏÓ˚–

B. flf#ˆÏÓ˚î%˛õeÙOÓ˚# (Female Strobilus or Cone) : å!ã˛e ≠ 9.3.5, 9.3.7a-7cä
˛õy•zlyˆÏ§Ó˚ flf#ˆÏÓ˚î%˛õeÙOÓ˚# ò#â≈ !Óê˛ˆÏ˛õÓ˚ í˛z˛õÓ˚ !ÓlƒhflÏ ¢ÕÒ˛õˆÏeÓ˚ Ü˛ˆÏ«˛ 1-4!ê˛ í˛zÍ˛õß¨ •Î˚ ~ÓÇ ˛õ%ÇˆÏÜ˛yî
xˆÏ˛õ«˛y ò#â≈ï˛Ó˚Ü˛yÓ˚ fliyÎ˚# •Î˚– ~ˆÏòÓ˚ í˛zÍ˛õ!_ G !ÓÜ˛y¢ ˆÓ¢ ç!ê˛°– !Óê˛ˆÏ˛õÓ˚ x@˝ÃË˛yˆÏà °y° «%˛o ˛«%˛o
˛õyï˛y ˆòáy ÎyÎ˚ÈüüüÈ˛õˆÏÓ˚ ÎyÓ˚y §Ó%çÓˆÏî≈ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ~•z Ó˚*˛õyhs˝ˆÏÓ˚Ó˚ §yˆÏÌ §yˆÏÌ flf#ˆÏÜ˛yî !lçfl∫ xyÜ,˛!ï˛
°yË˛ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ˆÜ˛w#Î˚ xˆÏ«˛Ó˚ í˛z˛õÓ˚ Ü˛ï˛Ü˛=!° ÙOÓ˚#˛õe (Bracts) §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛–
≤Ã!ï˛!ê˛ ÙOÓ˚#˛õˆÏeÓ˚ Ü˛ˆÏ«˛ xyÓyÓ˚ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˆÙyê˛yñ Ü˛y¤˛°ñ ¢ˆÏÕÒÓ˚ ÙˆÏï˛y !í˛¡∫Ü˛ôÓ˚ ¢ÕÒ (Ovuliferous

scales) ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ !í˛¡∫Ü˛ôÓ˚ ¢ˆÏÕÒÓ˚ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ò%!ê˛ xˆÏôyÙ%á (Anatropous) !í˛¡∫Ü˛ (Ovule)

xÓ!fliï˛– §Ù@˝Ã flf#ˆÏÓ˚î%˛õeÙOÓ˚#!ê˛ ~•z Ü˛yÓ˚ˆÏî ~Ü˛!ê˛ ˆÎÔà xD (Compound organ) ÓˆÏ° !ÓˆÏÓ!ã˛ï˛
•Î˚–

a
b

c
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≤Ã!ï˛!ê˛ !í˛¡∫Ü˛ñ !í˛¡∫Ü˛hflÏÓ˚ myÓ˚y ˆÓ!‹Tï˛ º*îˆÏ˛õy£ÏÜ˛ Ü˛°y myÓ˚y à!ë˛ï˛– !í˛¡∫Ü˛Ó˚¶…˛ xMÈ˛° Óƒï˛#ï˛
!í˛¡∫Ü˛cÜ˛!ê˛ º*îˆÏ˛õy£ÏˆÏÜ˛Ó˚ §Ù@˝Ã xÇˆÏ¢Ó˚ §yˆÏÌ Î%_´ ÌyˆÏÜ˛ ~ÓÇ !ehflÏÓ˚Î%_´– !í˛¡∫Ü˛cÜ˛!ê˛ (Integument)

!ã˛e lÇ 9.3.7 a-c     /      a. flf#ˆÏÓ˚î%˛õeÙO#Ó˚Ó˚ °¡∫ˆÏFSÈòó
b. ¢ÕÒ§• !í˛¡∫ˆÏÜ˛Ó˚ ˆSÈòó c. !í˛¡∫Ü˛ôÓ˚ ¢ÕÒ §• ò%•z!ê˛ !í˛¡∫Ü˛–

º*îˆÏ˛õy£ÏÜ˛Ü˛°y SÈy!í˛¸ˆÏÎ˚ !àˆÏÎ˚ ~Ü˛!ê˛ °¡∫yñ §Ó˚& !í˛¡∫Ü˛Ó˚¶…˛ly!° (Micropylar tube)ÈüÈ~Ó˚ §,!‹T Ü˛ˆÏÓ˚ˆÏSÈ– !í˛¡∫Ü˛cˆÏÜ˛Ó˚
~ˆÏÜ˛ÓyˆÏÓ˚ ˆ¢£Ï ≤ÃyˆÏhs˝ !í˛¡∫Ü˛Ó˚¶…˛ (Micropyle)-!ê˛ xÓ!fliï˛–
!í˛¡∫ˆÏÜ˛Ó˚ º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ flf#ˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï (Megaspore mother cell) í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– G•z
Ùyï,˛ˆÏÜ˛y£Ï!ê˛ !ÙˆÏÎ˚y!§§ !ÓË˛çˆÏlÓ˚ myÓ˚y 4!ê˛ •ƒy≤’ˆÏÎ˚í˛ flf#ˆÏÓ˚î% (Megaspare) §,!‹T Ü˛ˆÏÓ˚– ˜Ó˚!áÜ˛ §y!Ó˚ˆÏï˛ !ÓlƒhflÏ 4!ê˛
flf#ˆÏÓ˚î%Ó˚ ÙˆÏôƒ !í˛¡∫Ü˛Ù)ˆÏ°Ó˚ !lÜ˛ê˛Óï≈˛# flf#ˆÏÓ˚î%!ê˛ xyÜ˛yˆÏÓ˚ Ó,•Í G §!e´Î˚– Óy!Ü˛ !ï˛l!ê˛ flf#ˆÏÓ˚î% l‹T •ˆÏÎ˚ ÎyÎ– §!e´Î˚
flf#ˆÏÓ˚î%!ê˛ flf#!°DôÓ˚ xÌ≈yÍ º*îfli°# (Embryo Sac) àë˛l Ü˛ˆÏÓ˚–

l !í˛¡∫Ü˛ôÓ˚ ¢ˆÏÕÒÓ˚ xD§Çfliy!lÜ˛ ≤ÃÜ,˛!ï˛ (Morphology of the Ovuliferous Scale) :

!í˛¡∫Ü˛ôÓ˚ ¢ˆÏÕÒÓ˚ ≤ÃÜ,˛!ï˛ §¡õˆÏÜ≈˛ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ x!Ë˛Ùï˛ !Ó!Ë˛ß¨ !ÓK˛yl# ˆ˛õy£Ïî Ü˛ˆÏÓ˚ˆÏSÈlÈüüüÈÊ˛ˆÏ° ~•z xÇ¢!ê˛
~álG §Ç¢ˆÏÎ˚Ó˚ ˆÜ˛w!Ó®% ÓˆÏ° ˛õ!Ó˚!ã˛ï˛– Ü˛ˆÏÎ˚Ü˛!ê˛ x!Ë˛Ùï˛ §ÇˆÏ«˛ˆÏ˛õ !lˆÏ¡¨ xyˆÏ°y!ã˛ï˛ •° /
Ó yí˛zl (Brown, 1827)ÈüüüÈÓ ƒyÜ‰˛ê˛ (Bract) ~Ó˚ xˆÏ«˛ •ˆÏï˛ í˛zq(ï˛ ò%!ê˛ í˛zß√%_´ !í˛¡∫Ü˛ Ó•lÜ˛yÓ˚# xyÓÓ˚î•#l
!í˛¡∫Ü˛Ó˚*ˆÏ˛õ !í˛¡∫Ü˛ôÓ˚ ¢ÕÒˆÏÜ˛ Óî≈ly Ü˛ˆÏÓ˚ˆÏSÈl–
!í˛Ü‰˛§l (Dickson, 1860)ÈüüüÈ~ˆÏÜ˛ flf#ˆÏÓ˚î%˛õe Óy àË≈˛˛õˆÏeÓ˚ ¢ÕÒ ÓˆÏ° Ùï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ˆÏSÈl–
Ë˛l ˆÙy° (Von Mohl, 1871)ÈüüüÈ~ÑÓ˚ ÙˆÏï˛ñ ~Ó˚y Ü˛y!«˛Ü˛ Ù%Ü%˛ˆÏ°Ó˚ ≤ÃÌÙ ò%!ê˛ ˛õyï˛yñ ÎyˆÏòÓ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ Óy
˛õŸã˛yò≤ÃyˆÏhs˝Ó˚ xÇ¢ ç%ˆÏí˛¸ ÎyÎ˚ñ ï˛yˆÏòÓ˚ ˆË˛ï˛Ó˚ xÇ¢ Óy•zˆÏÓ˚ ≤Ã§y!Ó˚ï˛ •ˆÏÎ˚ !í˛¡∫Ü˛ôÓ˚ ¢ÕÒ àë˛l Ü˛ˆÏÓ˚–

a
c

b
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ˆã˛°yÜ˛Ë‰˛!flÒ (Celakovsky, 1879)ÈüüüÈÙˆÏl Ü˛ˆÏÓ˚l ˆÎñ !í˛¡∫ˆÏÜ˛Ó˚ Ó!•/fli hflÏÓÜ˛!ê˛ ç%ˆÏí˛¸ !í˛¡∫Ü˛ôÓ˚ ¢ÕÒ à!ë˛ï˛
•ˆÏÎ˚ˆÏSÈ–
ˆÓ!§ (Bessey, 1902)ÈüüüÈ!í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛Ù)° xÇ¢ Ó,!k˛ ˆ˛õˆÏÎ˚ !í˛¡∫Ü˛ôÓ˚ ¢ˆÏÕÒÓ˚ í˛zqˆÏÓÓ˚ §˛õˆÏ«˛ Ùï˛ ≤ÃÜ˛y¢
Ü˛ˆÏÓ˚l–
ˆã˛¡∫yÓ˚ˆÏ°l (Chamberlain, 1934)ÈüüüÈ˛õ!Ó˚Ó!ï≈˛ï˛ !Óê˛˛õ (Modified shoot) Ó˚*ˆÏ˛õ !í˛¡∫Ü˛ôÓ˚ ¢ÕÒˆÏÜ˛ !ã˛!•´ï˛
Ü˛ˆÏÓ˚l–
ˆÊœ˛y!Ó˚l (Florin, 1951)ÈüüüÈ˛õyŸª≈#Î˚ !Óê˛ˆÏ˛õÓ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ xÇ¢Ó˚*ˆÏ˛õ ~ÓÇ ˆÓ˚î%˛õe lÎ˚ ÓˆÏ° !í˛¡∫Ü˛ôÓ˚ ¢ÕÒˆÏÜ˛ Óî≈ly
Ü˛ˆÏÓ˚ˆÏSÈl–
Ê˛fiê˛yÓ˚ ~ÓÇ !àˆÏÊ˛yí≈˛ (Foster and Gifford, 1959)ÈüüüÈ˛õyï˛yÓ˚ ÙˆÏï˛y !í˛¡∫Ü˛ Ó•lÜ˛yÓ˚# áÓ≈yÜ˛yÓ˚ !Óê˛˛õ •ˆÏï˛
¢ˆÏÕÒÓ˚ í˛zqÓ ÓˆÏ° ÙˆÏl Ü˛ˆÏÓ˚l– ˆÜ˛yˆÏlyG ˆÎÔà Ùyï,˛xÇˆÏ¢Ó˚ Ó¶˛ƒy G í˛zÓ≈Ó˚ xÇˆÏ¢Ó˚ §ÇÎ%!_´ G ≤Ã!ï˛fliy˛õˆÏlÓ˚ Ê˛ˆÏ°
!í˛¡∫Ü˛ôÓ˚ ¢ÕÒ Óï≈˛Ùyl xyÜ,˛!ï˛ °yË˛ Ü˛ˆÏÓ˚ˆÏSÈ–
ˆÊœ˛y!Ó˚l G Ê˛fiê˛yÓ˚!àˆÏÊ˛yí≈˛ÈüÈ~Ó˚ Ùï˛Óyï˛ x!ôÜ˛ï˛Ó˚ @˝Ã•îˆÏÎyàƒ ÓˆÏ° Óï≈˛ÙyˆÏl xˆÏlˆÏÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l–

9.3.3  !°DôÓ˚ (Gametophytes)

˛õ%ÇˆÏÓ˚î% G flf#ˆÏÓ˚î% ÎÌye´ˆÏÙ ˛õ%Ç G flf#ÈüÈ!°DôˆÏÓ˚Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï–

A. ˛õ%Ç!°DôÓ˚ (Male gametophyte) /  å!ã˛e ≠ 9.3.8a-dä
˛õ%ÇˆÏÓ˚î% ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚#Ó˚ ÙˆÏôƒ•z !ÓÜ˛y¢°yË˛ Ü˛ˆÏÓ˚– ˛õ%ÇˆÏÓ˚î% !lí˛z!Üœ˛Î˚y§!ê˛ !ÓË˛_´ •Î˚ ~ÓÇ ~Ü˛!ê˛

≤Ãyã˛#Ó˚yÓ,ï˛ •ˆÏÎ˚ xhs˝hflÏˆÏÜ˛Ó˚ §yˆÏÌ §Ç°@¿ ˆÌˆÏÜ˛ ~Ü˛!ê˛ «%˛o ≤ÃÌÙ ˆ≤ÃyÌƒy!°Î˚yl ˆÜ˛y£Ï (first prothallial

cell)ÈüÈ~Ó˚ §,!‹T Ü˛ˆÏÓ˚– x˛õÓ˚ Ó,•Í ˆÜ˛y£Ï!ê˛ xl%Ó˚*˛õ ≤ÃÌyÎ˚ x§ÙylË˛yˆÏÓ !ÓË˛_´ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï àë˛l
Ü˛ˆÏÓ˚Èüüü≤ÃÌÙ

!ã˛e lÇ 9.3.8 a-d     /     ˛˛õ%Ç!°DôˆÏÓ˚Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ ò¢y–
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ˆ≤ÃyÌƒy°#Î˚ˆÏÜ˛y£Ï §Ç°@¿ !mï˛#Î˚ ˆ≤ÃyÌƒy°#Î˚ˆÏÜ˛y£Ï (Second prothallial cell) G xˆÏ˛õ«˛yÜ,˛ï˛ ÓˆÏí˛¸y ˛õ%Çôyl#

ˆÜ˛y£Ï (Antheridial cell)– ≤ÃÌÙ G !mï˛#Î˚ ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï !Ól‹T •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ˛õ%Çôyl# ˆÜ˛y£Ï!ê˛ fliyÎ˚# •Î˚–

~•z ˆÜ˛y£Ï!ê˛ xyÓyÓ˚ !ÓË˛_´ •ˆÏÎ˚ ~Ü˛!ê˛ çll ˆÜ˛y£Ï (Generative cell) G ~Ü˛!ê˛ Ó,•Í ly!° ˆÜ˛y£Ï (Tube cell)

àë˛l Ü˛ˆÏÓ˚– ~Ó˚˛õÓ˚ ˛õ%ÇˆÏÓ˚î%=!° 4 ˆÜ˛y£Ï!Ó!¢‹T ˛õ%ÇˆÏÓ˚î%fli°# •ˆÏï˛ !là≈ï˛ •Î˚ G ÓyÎ˚%Ó˚ §y•yˆÏÎƒ ã˛y!Ó˚!òˆÏÜ˛ SÈ!í˛¸ˆÏÎ˚

˛õˆÏí˛¸–

˛õ%ÇˆÏÓ˚î% §Çáƒy!ôˆÏÜ˛ƒÓ˚ çlƒ ÓlË)˛!ÙÓ˚ í˛z˛õ!Ó˚Ë˛yà ˆÓ˚î% myÓ˚y ˛õ)î≈ •ˆÏÎ˚ ÎyÎ˚ñ ~ÓÇ §Ç°@¿ ÓyÎ˚%Ù[˛° ~Ü˛ ôÓ˚ˆÏlÓ˚

•y°Ü˛y •°%ò Ó˚ÇˆÏÎ˚Ó˚ ï˛ÌyÜ˛!Ìï˛ ÚˆÙˆÏâÛ ˆì˛ˆÏÜ˛ ÎyÎ˚– ~•z ≤Ã!e´Î˚yˆÏÜ˛ §y°Ê˛yÓ˚ §yGÎ˚yÓ˚ (Sulphur shower) Óy

à¶˛Ü˛ Ó,!‹T ÓˆÏ°– ˆÓ!¢Ó˚Ë˛yà ˛õ%ÇˆÏÓ˚î%•z !Ól‹T •ˆÏÎ˚ ÎyÎ– ˆÎ x“ §ÇáƒÜ˛ ˆÓ˚î% !Ól‹T ly •ˆÏÎ˚ flf#ÈüÈˆÜ˛yîÈüÈ~Ó˚

í˛z˛õ!Ó˚Ë˛yˆÏà ˆ˛õÑÔSÈyÎ˚ñ ï˛yÓ˚y•z xB%˛!Ó˚ï˛ •Î˚– ~ §ÙÎ˚ !í˛¡∫Ü˛Ó˚¶…˛ •ˆÏï˛ fl∫FSÈ ˛õÓ˚yàˆÏÎyà !Ó®% !là≈ï˛ (pollination

drop) •Î˚ó ≤Ã!ï˛!ê˛ !í˛¡∫Ü˛ôÓ˚ ¢ÕÒ ï˛yÓ˚ ≤Ã!ï˛ˆÏÓ¢#Ó˚ !lÜ˛ê˛ •ˆÏï˛ !Ü˛!MÈ˛Í ò)ˆÏÓ˚ §ˆÏÓ˚ ÎyÎ˚– ˛õ%ÇˆÏÓ˚î%=!°

˛õÓ˚ày!Ó®%ˆÏï˛ xyÓk˛  •ˆÏÎ˚ ˛õˆÏí˛¸ ~ÓÇ ˛õÓ˚yà ≤ÃˆÏÜ˛yˆÏ¤˛ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚– ~•z xÓfliyÎ˚ ¢ÕÒ=!° ˛õ%lÓ˚yÎ˚ Ó¶˛ •ˆÏÎ˚

flf#ˆÏÜ˛yîˆÏÜ˛ ~Ü˛!ê˛ ò,ì˛¸ ˆÜ˛yˆÏîÓ˚ xyÜ,˛!ï˛ ≤Ãòyl Ü˛ˆÏÓ˚– ˛õ%ÇˆÏÓ˚î%=!° flf#ˆÏÜ˛yˆÏîÓ˚ ÙˆÏôƒ ~Ü˛ÓSÈˆÏÓ˚Ó˚G ˆÓ!¢ §ÙÎ˚

xyÓk˛ ˆÌˆÏÜ˛ ˛õÓ˚Óï≈˛# ¢#ï˛Ü˛yˆÏ° xB%˛!Ó˚ï˛ •Î˚–

xB%˛!Ó˚ï˛ •ÓyÓ˚ §ÙÎ˚ ˛õ%ÇˆÏÓ˚î%Ó˚ xhs˝gflÏÜ˛ ≤Ã§y!Ó˚ï˛ G lˆÏ°Ó˚ xyÜ˛yˆÏÓ˚ Ó!ô≈ï˛ •ˆÏÎ˚ ˛õÓ˚yàly!°Ü˛y (pollen

tube)ÈüÈ~Ó˚ §,!‹T Ü˛ˆÏÓ˚– ~!ê˛ Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ myÓ˚y ˛õ)î≈ ÌyˆÏÜ˛ ~ÓÇ ~Ó˚ x@˝ÃË˛yà ¢yáy!ß∫ï˛ •Î˚– ˆçlyˆÏÓ˚!ê˛Ë˛ ˆÜ˛y£Ï

ò%Ë˛yˆÏà !ÓË˛_´ •ˆÏÎ˚ í˛z˛õ!Ó˚Ë˛yˆÏà Ó,hs˝ ˆÜ˛y£Ï (Stalk cell) G !l¡¨Ë˛yˆÏà ˆò• ˆÜ˛y£Ï (Body cell)ÈüÈ~Ó˚ §,!‹T Ü˛ˆÏÓ˚–

ˆò• ˆÜ˛y£Ï •ˆÏï˛ ò%!ê˛ ˛õ%Ç !lí˛z!Üœ˛Î˚yˆÏ§Ó˚ í˛zÍ˛õ!_ •Î˚– Ó,hs˝ ˆÜ˛y£Ï!ê˛ l‹T •ˆÏÎ˚ ÎyÎ˚–

B. flf#!°DôÓ˚ (Female gametophyte) /  å!ã˛e ≠ 9.3.9a-cä

!í˛¡∫Ü˛ º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ xË˛ƒhs˝ˆÏÓ˚ ~Ü˛!ê˛ flf#ˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï lÓ˚Ù ˆÜ˛y£Ï (Spongy cells) myÓ˚y xyÓ,ï˛

ÌyˆÏÜ˛– ~•z ˆÜ˛y£Ï=!° ˛õ%!‹T ˆçyàyÎ˚– ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ flf#ˆÏÓ˚î% Ùyï,˛ˆÏÜ˛y£Ï •ˆÏï˛ 4!ê˛ flf#ˆÏÓ˚î%

í˛zÍ˛õß¨ •Î˚– ~ˆÏòÓ˚ ÙˆÏôƒ í˛z˛õˆÏÓ˚Ó˚ !ï˛l!ê˛ l‹T •ˆÏÎ˚ ÎyÎ˚ G l#ˆÏã˛Ó˚!ê˛ Ü˛yÎ≈«˛Ù ÌyˆÏÜ˛–

flf#ˆÏÓ˚î%!ê˛ !lí˛z!Üœ˛Î˚y§!ê˛ xyÜ˛yˆÏÓ˚ o&ï˛ Ó,!k˛ ˆ˛õˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ xÓyô !lí˛z!Üœ˛Î˚ (free nuclear) !ÓË˛yçˆÏlÓ˚ myÓ˚y

Ó‡§ÇáƒÜ˛ Ù%_´ !lí˛z!Üœ˛Î˚y§ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ ~ÓÇ ï˛yÓ˚y flf#ˆÏÓ˚î%Ó˚ §y•zˆÏê˛y≤’yçˆÏÙ !Ó!«˛ÆË˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛– ~Ó˚˛õÓ˚

fl∫FSÈ flf#ˆÏÓ˚î%ˆÏï˛ ï˛Ó˚° ˛õòyÌ≈˛õ)î≈ ~Ü˛!ê˛ Ó,•Í ˆÜ˛w#Î˚ à•¥Ó˚ §,!‹T •GÎ˚yÓ˚ §Ù@˝Ã Ù%_´ !lí˛z!Üœ˛Î˚y§ §ˆÏÙï˛

§y•zˆÏê˛y≤’yçÙ flf#ˆÏÓ˚î% ≤Ãyã˛#ˆÏÓ˚Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ àyˆÏÎ˚ §ˆÏÓ˚ ÎyÎ˚– ~•z Ù%_´ !lí˛z!Üœ˛Î˚y§=!°Ó˚ ÙˆÏôƒ ˆÜ˛y£Ï≤Ãyã˛#Ó˚

x!Ë˛ˆÏÜ˛!wÜ˛Ë˛yˆÏÓ (centripetally) à!ë˛ï˛ •Î˚ ~ÓÇ flf#ˆÏÓ˚î%Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ !lˆÏÓ˚ê˛ Ü˛°yÓ˚ §,!‹T •Î˚– ~•zÓ˚*˛õ

Ü˛°yˆÏÜ˛ §§ƒÜ˛°y (Endosperm tissue) ÓˆÏ°– ≤ÃÜ,˛ï˛˛õˆÏ«˛ ~!ê˛•z ÎÌyÌ≈ flf#!°DôÓ˚–
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!ã˛e lÇ 9.3.9 a-c     /     ˛˛õy•zly§ !í˛¡∫ˆÏÜ˛Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

~•z xÓfliyÎ˚ §ˆÏ§ƒÓ˚ í˛z˛õ!Ó˚Ë˛yˆÏà !í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ !òˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ xy!Ü≈˛ˆÏàyl#Î˚ ≤ÃyÓ˚!Ω˛Ü˛ (Archegonial

initials) ~Ó˚ í˛zqÓ •Î˚– Óy!Ü˛ §§ƒ!ê˛ ˛õ%!‹T§yôˆÏlÓ˚ Ü˛yˆÏç !lˆÏÎ˚y!çï˛ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ xy!Ü≈˛ˆÏàyl#Î˚ ≤ÃyÓ˚!Ω˛Ü˛

ò%Ë˛yˆÏà !ÓË˛_´ •ˆÏÎ˚ í˛z˛õ!Ó˚Ë˛yˆÏà ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy (Neck initial) G !l¡¨Ë˛yˆÏà ˆÜ˛w#Î˚ ˆÜ˛y£Ï (central cell)

~Ó˚ §,!‹T •Î˚– ~•z ≤ÃyÓ˚!Ω˛Ü˛ @˝Ã#Óy ˆÜ˛y£Ï •ˆÏï˛ !ÓË˛yçˆÏlÓ˚ Ê˛ˆÏ° Ü˛y°e´ˆÏÙ ò%•z §y!Ó˚ˆÏï˛ ã˛yÓ˚!ê˛ ˆÜ˛y£Ï !lˆÏÎ˚ xyê˛!ê˛

ˆÜ˛yˆÏ£ÏÓ˚ §,!‹T •Î˚– ˆÜ˛w#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ Óy•zˆÏÓ˚ ~Ü˛!ê˛ xy!Ü≈˛ˆÏàyl#Î˚ xyÓÓ˚î (Archegonial jacket) í˛zÍ˛õß¨ •Î˚

~ÓÇ ~Ó˚ !lí˛z!Üœ˛Î˚y§ ò%!ê˛ !lí˛z!Üœ˛Î˚yˆÏ§ !ÓË˛_´ •ˆÏÎ˚ ò%!ê˛ ˆÜ˛y£Ï §,!‹T Ü˛ˆÏÓ˚– x“«˛î fliyÎ˚# xB˛#Î˚ ly°# ˆÜ˛y£Ï

(Ventral Canal cell) ~ÓÇ !í˛¡∫yî% (Egg cell) ~•zË˛yˆÏÓ §,!‹T •Î˚– @˝Ã#ÓyÎ˚ ˆÜ˛yˆÏly @˝Ã#Óyly!°ˆÏÜ˛y£Ï ÌyˆÏÜ˛ ly–

7 !lˆÏ£ÏÜ˛ (Fertilization) : !lˆÏ£ÏÜ˛Ü˛yˆÏ° ˛õÓ˚yàly!° flf#ôyl#Ó˚ @˝Ã#ÓyÎ˚ ˆ˛õÑÔSÈyˆÏ° ï˛y !Óò#î≈ •Î˚ ~ÓÇ ˛õ%Ç

!lí˛z!Üœ˛Î˚y§=!° !là≈ï˛ •Î˚– ˛õ%Ç!lí˛z!Üœ˛Î˚y§=!° !í˛¡∫yî%Ó˚ ã˛yÓ˚˛õyˆÏ¢ xÓfliyl Ü˛ˆÏÓ˚– !í˛¡∫ˆÏÜ˛Ó˚ !lí˛z!Üœ˛Î˚y§!ê˛ xyÜ˛yˆÏÓ˚

ÓˆÏí˛¸y •Î˚– ~Ü˛!ê˛ ˛õ%Ç!lí˛z!Üœ˛Î˚y§ !í˛¡∫yî%Ó˚ §yˆÏÌ !Ù!°ï˛ •Î˚ G xlƒ !lí˛z!Üœ˛Î˚y§=!° !Ól‹T •ˆÏÎ˚ ÎyÎ– !Ù!°ï˛ ò%!ê˛

!lí˛z!Üœ˛Î˚y§ ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ §,!‹T Ü˛ˆÏÓ˚ ~Ü˛!ê˛ í˛zˆÏflõyÓ˚ (Oospore) §,!‹T Ü˛ˆÏÓ˚–

7 º*î (Embryogeny) : å!ã˛e ≠ 9.3.10a-gä

í˛zˆÏflõyÓ˚ !lí˛z!Üœ˛Î˚y§!ê˛ ≤ÃÌˆÏÙ ò%!ê˛ G ˛õˆÏÓ˚ ã˛yÓ˚!ê˛ !lí˛z!Üœ˛Î˚yˆÏ§ !ÓË˛_´ •Î˚– !lí˛z!Üœ˛Î˚y§ ã˛yÓ˚!ê˛ xyÎ˚ï˛ˆÏl Ó,!k˛

˛õyÎ˚ ~ÓÇ xy!Ü≈˛ˆÏày!lÎ˚yˆÏÙÓ˚ ï˛°ˆÏòˆÏ¢ ~Ü˛§y!Ó˚ˆÏï˛ §!Iï˛ ÌyˆÏÜ˛– ~•z xÓfliyÎ˚ñ !lí˛z!Üœ˛Î˚y§=!° ò%ÓyÓ˚ !ÓË˛_´

•ˆÏÎ˚ 16!ê˛ ˆÜ˛y£Ï!Ó!¢‹T xy!òº*î (Pro-embryo) ˆï˛ ˛õ!Ó˚îï˛ •Î˚– ~•z xy!òº*ˆÏî 4!ê˛ hflÏÓ˚ ÌyˆÏÜ˛ G í˛z•yÓ˚

≤Ã!ï˛!ê˛ hflÏˆÏÓ˚ 4!ê˛ Ü˛ˆÏÓ˚ ˆÜ˛y£Ï ÌyˆÏÜ˛– l#ˆÏã˛Ó˚ !òˆÏÜ˛ •ˆÏï˛ !ï˛l!ê˛ §y!Ó˚ˆÏï˛ !ÓlƒhflÏ ˆÜ˛y£Ï=!°ˆÏÜ˛ñ !lˆÏã˛Ó˚ !òÜ˛ ˆÌˆÏÜ˛

ÎÌye´ˆÏÙ ºî §y!Ó˚ (embryo tier), º*îôÓ˚ hflÏÓ˚ (Suspensor tier) ~ÓÇ ï˛yÓ˚ í˛z˛õˆÏÓ˚Ó˚ hflÏÓ˚!ê˛ˆÏÜ˛ ˆÓ˚yˆÏ§ê˛

9 9

9
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!ã˛e lÇ 9.2.10 a-g     /     ˛º*î àë˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

§y!Ó˚ (Rosette tier) Óˆ Ï°–
§Ó≈y Į̈̂ õ«˛y í z̨̨ õ Ï̂Ó˚Ó˚ !ò Ï̂Ü˛ xÓ!fliï˛ ˆ¢£Ï
Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ˆÜ˛yˆÏlyG ≤Ãyã˛#Ó˚ ly
ÌyÜ˛yÎ˚ ˆ§!ê˛ˆÏÜ˛ í˛zß√%_´ hflÏÓ˚ (Open

tier) xÌÓy ˆ˛õÔ!‹TÜ˛ hfl ÏÓ ˚
(Nutritive tier) ÓˆÏ°– º*îhflÏÓ˚
ã˛yÓ˚!ê˛ ˆÜ˛y£Ï •ˆÏï˛ ã˛yÓ˚!ê˛ º*î í˛zÍ˛õß¨
•Î̊– º*îôÓ̊ ˆÜ˛y£Ï=!° ò#â≈ • Ï̂Î̊ º*î Ï̂Ü˛
flf#!°DôˆÏÓ˚Ó˚ ÙˆÏôƒ ≤Ã!Ó‹T Ü˛ˆÏÓ˚ ~Ó˚
˛õ%!‹T §yôˆÏl §•yÎ˚ï˛y Ü˛ˆÏÓ˚– ~Ó˚*˛õ
~Ü˛y!ôÜ˛ º*î §,!‹TÓ˚ ≤Ã!e´Î˚yˆÏÜ˛
Ó‡º*îÓ#çï˛y (Polyembryony)

ÓˆÏ°– !í˛¡∫Ü˛cˆÏÜ˛Ó˚ hflÏÓ˚ !ï˛l!ê˛ Ó#ˆÏçÓ˚ xyÓÓ˚î# àë˛l Ü˛ˆÏÓ˚– º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ xÓ!¢‹TyÇ¢ flf#!°DôˆÏÓ˚Ó˚
!í˛¡∫Ü˛Ó˚ˆÏ¶…˛Ó˚ !òˆÏÜ˛ ~Ü˛!ê˛ ÷‹Ò xÇ¢ Ó˚*ˆÏ˛õ xÓfliyl Ü˛ˆÏÓ˚ÈüüüÈ~ˆÏÜ˛ ˛õ!Ó˚º*î (Perisperm) ÓˆÏ°– ~Ü˛!ê˛ ˛õ!Ó˚îï˛

Ó#ç
Ó!•gflÏÜ˛ º*î

!ã˛e 9.3.11 ˛õy•zly§ Ó#ˆÏçÓ˚ °¡∫ˆÏSÈò– !ã˛e 9.3.12 ˛õy•zlyˆÏ§Ó˚ Ó#Ïç–
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º* Ï̂î º*îÙ)° (Radicle), º*î˛õeyÓÜ˛y[˛ (Hypocotyle) G x Ï̂lÜ˛=!° Ó#ç˛õe (Cotyledons) ˆòáy ÎyÎ˚–
Ü˛!ê˛ˆÏ°í˛lÈüÈ~Ó˚ ÙôƒÓï˛≈# xÇˆÏ¢ º*îÙ)° (Plumule) ÌyˆÏÜ˛–

9.3.4  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qòÈüÈ~Ó˚ í˛zqÓ (Development of new Sporophyte)

å!ã˛e ≠ 9.3.11, 12ä

˛õy•zlyˆÏ§Ó˚ Ó#ç ~Ü˛ÓÍ§Ó˚ !Ó◊yÙ°yˆÏË˛Ó˚ ˛õÓ˚ xB%˛!Ó˚ï˛ •Î˚– Ó#ç ˛õ!Ó˚îï˛ •ˆÏ°ñ ¢ÕÒ ˛õe=!°§• flf#ÈüÈˆÜ˛yî ÷‹Ò
G ¢_´ xÓfliy≤ÃyÆ •Î˚– ¢ÕÒ=!° ô#ˆÏÓ˚ ô#ˆÏÓ˚ á%ˆÏ° ÎyÎ˚ ~ÓÇ ˛õ!Ó˚îï˛ Ó#ç=!° !là≈ï˛ •ˆÏÎ˚ ÓyÎ˚%≤ÃÓyˆÏ• Ü˛yàˆÏçÓ˚ ÙˆÏï˛y
÷‹Ò ˛õˆÏ«˛Ó˚ §y•yˆÏÎƒ ˆË˛ˆÏ§ ÎyÎ˚– ~•z Ó#ç xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ Ù,òˆÏË˛ò# (Epigeal) ˛õk˛!ï˛ˆÏï˛ xB%˛!Ó˚ï˛ •ˆÏÎ˚ ≤ÃˆÏï˛ƒˆÏÜ˛
~Ü˛!ê˛ Ü˛ˆÏÓ˚ lï%˛l ˛õy•zly§ í˛z!qò §,!‹T Ü˛ˆÏÓ˚–

9.3.5  çl%e´Ù (Life Cycle)

˛õy•zlyˆÏ§Ó˚ ç#Ól ã˛ˆÏe´ çl%e´Ù §%flõ‹TË˛yˆÏÓ °«˛ Ü˛Ó˚y ÎyÎ˚ å!ã˛e ≠ 9.3.13ä–

!ã˛e lÇ 9.2.13 /     ˛˛õy•zlyˆÏ§Ó ˚ ç#Ól ã˛e´–

9.3.6  ˛õy•zlyˆÏ§Ó˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c

1. Pinus ˆÌˆÏÜ˛ í˛zß¨ï˛ÙyˆÏlÓ˚ Ü˛yë˛ ˛õyGÎ˚y ÎyÎ˚ÈüüüÈÎy à,• !lÙ≈yˆÏîñ xy§ÓyÓ˛õe ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ñ á%Ñ!ê˛ñ ˛õƒy!Ü˛Ç Óy:ñ
ˆò¢°y•zÈüÈÓy:ñ ˆ˛õ!™° ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

˛õy•zly§
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2. Pinus roxburghii Óy !ã˛Ó˚ (Chir) lyˆÏÙ ˆÎ ≤Ãçy!ï˛ ˛õ!Ó˚!ã˛ï˛ ï˛y ˆÌˆÏÜ˛ !ÙÌy•z° xƒy°ˆÏÜ˛y•°ñ ï˛y!˛õ≈l
˜ï˛° ~ÓÇ Ó˚çl ˛õyGÎ˚y ÎyÎ˚–

3. P. gerardianaüÈÓ˚ Ó#ç (Chilgoza) ˆË˛ˆÏç áyGÎ˚y •Î˚– ~•z Ó#ç ˆÌˆÏÜ˛ ~Ü˛≤ÃÜ˛yÓ˚ ˜ï˛° ˛õyGÎ˚y ÎyÎ˚ñ
Îy «˛ï˛fliyˆÏlÓ˚ !ã˛!Ü˛Í§yÎ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

4. P. wallichianaÈüÈÓ˚ Ü˛yë˛ á%Ó Ë˛yˆÏ°y–

5. P. insularis ~Ó˚ ˛õyï˛y G Ü˛yë˛ ˆÌˆÏÜ˛ ˜ï˛° ≤Ã›ï˛ Ü˛Ó˚y •Î˚ñ Îy çµy°yl# !•§yˆÏÓ ÓƒÓ•*ï˛ •Î˚–

6. P. edulisÈüÈÓ˚ Ó#ç Ùyl%£Ï áyòƒÓ˚*ˆÏ˛õ @˝Ã•î Ü˛ˆÏÓ˚–

7. P. khasyaÈüÈÓ˚ Ü˛yë˛ çµy°yl#Ó˚ Ü˛yˆÏç ÓƒÓ•yÓ˚ •Î˚–

8. P. palustris G P. sylvestrisÈüÈ~Ó˚ ˛õyï˛y ˆÌˆÏÜ˛ ˆÎ ï˛v ˛õyGÎ˚y ÎyÎ˚ ï˛y Ü%˛¢l (cushions), Óy!°¢ G
ˆï˛y£ÏÜ˛ à!ò (mattresses) ˜ï˛!Ó˚Ó˚ fiê˛yÊ˛ (stuffing material) !•§yˆÏÓ Ü˛yˆÏç °yˆÏà–

9.4  !lê˛yÙ (Gnetum) ~Ó˚ ç#Ól ã˛e´ ≠ !lˆÏê˛!°§ (Gnetales)

í˛z!qòçàˆÏï˛ fliyl (Systematic position) :

ˆ◊!î (Class)È üüüÈ !lê˛˛õ!§í˛y (Gnetopsida)

Óà≈ (Order)È üüüÈ !lˆÏê˛!°§ (Gnetales)

ˆàye (Family)È üüüÈ !lˆÏê˛!§ (Gnetaceae)

àî (Genus)È üüüÈ !lê˛yÙ (Gnetum)

9.4.1  !ÓhflÏyÓ˚ (Distribution)

!l Ï̂ê˛!°§ Ó Ï̂à≈ !ï˛l!ê˛ ˆàye≠ •ẑ ÏÊ˛ Ï̂í»̨ §#ÈüüüÈEphedraceae, G Ï̂Î˚°í z̨•z§‰!ã˛ Ï̂Î˚!§ÈüüüÈWelwitschiaceae G !l Ï̂ê˛!§ÈüüüÈ
Gnetaceae)– !lˆÏê˛!§ ˆàyˆÏe àˆÏîÓ˚ §Çáƒy Ùye ~Ü˛!ê˛ñ !lê˛yÙ (Gnetum)– !lê˛yÙ àˆÏî ≤ÃyÎ˚ ã˛!Õ‘¢!ê˛ ≤Ãçy!ï˛
Óï≈˛Ùyl– xyo≈ @˝Ã#‹ø≤Ãôyl xÓ˚ˆÏîƒ ˆòáy ÎyÎ˚– ò!«˛î xyˆÏÙ!Ó˚Ü˛yñ ˛õ!Ÿã˛Ù xy!Ê ˛Ü˛yñ Ë˛yÓ˚ï˛Ó£Ï≈ G !ã˛l ˆòˆÏ¢ ~Ó˚y ≤Ãã%˛Ó˚
˛õ!Ó˚ÙyˆÏî çÏß√yÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ !lê˛yˆÏÙÓ˚ ˛õÑyã˛!ê˛ ≤Ãçy!ï˛ çß√yÎ˚ /

1. !lê˛yÙ ˆlˆÏÙyl (Gnetum gnemon) xy§yˆÏÙÓ˚ ÓlË)˛!ÙˆÏï˛ å!¢Ó§yàÓ˚ñ lyày˛õÓ≈ï˛ñ Ü%˛ÇàyÓy xMÈ˛° G
ˆày°âyê˛ xMÈ˛ˆÏ°ä ˆòáy ÎyÎ˚– Ó,«˛ çyï˛#Î˚ xÌÓy =Õ√–

2. !lê˛yÙ í˛z°y (G. ula)ÈüüüÈò!«˛î Ë˛yÓ˚ˆÏï˛Ó˚ xÓ˚îƒË)˛!ÙˆÏï˛ åˆÜ˛Ó˚y°yñ l#°!à!Ó˚äñ ˛õ!Ÿã˛Ùâyê˛ å≤ÃyÎ˚ áyu˛y°yÓ˚
!lÜ˛ê˛Óï≈˛# xMÈ˛ˆÏ° G Ü%˛ˆÏà≈ä ~ÓÇ x¶…˛≤ÃˆÏòˆÏ¢Ó˚ ˆàyòyÓÓ˚# ˆç°yÎ˚ çß√yÎ˚– Ü˛y¤˛° ˆÓ˚y!•î# çyï˛#Î˚–

3. !lê˛yÙ Ü˛rê˛∆yÜ˛ê˛yÙ (G. contractum) l#°!à!Ó˚ñ Ü˛î≈yê˛Ü˛ñ ˆÜ˛Ó˚y°yñ ï˛y!Ù°lyí˛Y åÜ%˛ß¨%Ó˚ä ÓlyMÈ˛ˆÏ° ˆòáy ÎyÎ˚–
=Õ√ çyï˛#Î˚ í˛z!qò–

4. !lê˛yÙ °ƒy!ê˛Ê˛!°Î˚yÙ (G. latifolium)ÈüüüÈxy®yÙyl G !lˆÏÜ˛yÓÓ˚ xMÈ˛ˆÏ° ˆòáy ÎyÎ˚– Óí˛¸ ˆÓ˚y!•î# çyï˛#Î˚–

5. !lê˛yÙ Ùrê˛ylyÙ (G. montanum)ÈüüüÈ!§!Ü˛Ùñ òy!ç≈!°Çñ í˛z!í˛¸£ÏƒyÓ˚ ÙÎ˚)Ó˚Ë˛Oñ áy!§Î˚y G çÎ˚!hs˝Î˚y ˛õyÓ≈ï˛ƒ
xMÈ˛ˆÏ° çß√yÎ˚– ¢_´ G §Ó° ˆÓ˚y!•î# çyï˛#Î˚–
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la

9.4.2 ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l (Sporophytic plant)

1. Ó!•Ó˚yÜ,˛!ï˛ (External morphology) /  å!ã˛e ≠ 9.4.1ä
fl∫Ë˛yˆÏÓ !lê˛yÙ !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ ÙˆÏï˛y Ó,«˛ñ Ü˛y¤˛°ï˛yñ Óy =Õ√
≤ÃÜ,˛!ï˛Ó˚ •Î˚– Ü˛y[˛ ˆÓ°lyÜ˛yÓ˚ ¢yáyÎ%_´ G ò#â≈yÜ˛yÓ˚– ò#â≈yÜ˛yÓ˚
Ü˛y[˛=!° ˆSÈyˆÏê˛y ˆSÈyˆÏê˛y Ü˛y[˛ Ó•l Ü˛ˆÏÓ˚ ~ˆÏÜ˛ fl∫˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚
xyÜ,̨ !ï˛ ≤Ãòyl Ü˛ Ï̂Ó˚– ˛õÓ≈ • Ï̂ï˛ ˛õyï˛y í z̨Í˛õß¨ •Î˚ÈüüüÈ~Ó˚y xyÓï≈̨ Ü˛yÓ˚
Óy x!Ë˛Ù%á !ï˛Î≈Ü˛˛õß¨ (opposite decussate) Ó˚*ˆÏ˛õ §!Iï˛
ÌyˆÏÜ˛– ˛õyï˛y §Ó˚°ñ Ó,•Íñ !í˛¡∫yÜ˛yÓ˚ñ xl%˛õ˛õe#ñ «%˛o Ó,hs˝Î%_´ G
~Ü˛!¢Ó˚y° çy!°Ü˛yÓ˚ !¢Ó˚y!Ólƒy§ Î%_´– Ü˛yˆÏ[˛ ò%•z ôÓ˚ˆÏlÓ˚ ¢yáy
ˆòáy ÎyÎ˚ÈüüüÈò#â≈yÜ˛yÎ˚ ¢yáyˆÏÜ˛ x§#Ù Ó,!k˛§¡õß¨ !Óê˛˛õ G fl∫“
˜òˆÏâ≈ƒÓ˚ ¢yáyˆÏÜ˛ §#!Ùï˛ Ó,!k˛§¡õß¨ !Óê˛˛õ ÓˆÏ°– ò#â≈ °ï˛yˆÏly Ü˛y¤˛° í˛z!qˆÏòÓ˚ !l¡¨Ë˛yˆÏà §yôyÓ˚îï˛ ˛õyï˛y ˆòáy
ÎyÎ˚ ly– Ù)°=!° fl∫yË˛y!ÓÜ˛Ë˛yˆÏÓ í˛zÍ˛õß¨ ≤Ãôyl Ù)°ñ ¢yáyÎ%_´–

2. xhs˝ xD§Çfliyl (Internal Structure) /
(a) Ü˛y[˛ (Stem) : xyË˛ƒhs˝Ó˚#î àë˛l !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛Ó˚ ÙˆÏï˛y– ≤ÃfliˆÏFSÈˆÏòÓ˚ Óy•zˆÏÓ˚ ˆÌˆÏÜ˛ ˆË˛ï˛ˆÏÓ˚Ó˚

!òˆÏÜ˛ !l¡¨!°!áï˛ xÇ¢=!° ˆòáy ÎyÎ˚ å!ã˛e ≠ 9.4.2 a-bä–

!ã˛e lÇ 9.4.2 a, b     /     a. !lê˛yˆÏÙÓ˚ Ü˛y Ï̂[˛Ó˚ ≤Ãflî ÏFSÈòó                            b. ly!°Ü˛y Óy!u˛° å!lê˛yÙä–

!ã˛e lÇ 9.4.1 / !lê˛y Ï̂ÙÓ˚ !Óê˛ Į̈̂ õÓ˚ xÇ¢–
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➧ cÜ˛ (Epidermis) : ~Ü˛hflÏÓ˚ !Ó!¢‹T ã˛ï%˛Ë%≈˛ç ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– !Ü˛í˛z!ê˛ˆÏlÓ˚ xyÓÓ˚îÎ%_´– ~•z hflÏˆÏÓ˚ ˛õeÓ˚¶…˛
Óy ˆfiê˛yÙyê˛y (stomata) ˆòáy ÎyÎ˚–
➧ Ü˛ˆÏê≈˛: (Cortex) : Ó‡ hflÏÓ˚!Ó!¢‹T xˆÏlÜ˛=!° ˆày°yÜ˛yÓ˚ ˆÜ˛y£Ï Ü˛ˆÏê≈˛: àë˛l Ü˛ˆÏÓ˚– ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆ◊!îÓ˚
ˆÜ˛y£Ï=!° ˆÜœ˛yˆÏÓ˚y≤’yfiê˛Î%_´– ~•z hflÏˆÏÓ˚Ó˚ xˆÏlÜ˛ fliyˆÏl ˆflœÒÓ˚y•zí˛ (sclereid) ˆÜ˛y£Ï ~Ü˛!eï˛ •ˆÏÎ˚ !flõ!Ü˛í˛z°yÓ˚
ˆÜ˛y£Ïã˛e´ (spicular cell ring) àë˛l Ü˛ˆÏÓ˚–
➧ ~ Ï̂u˛yí˛yÓ̊!Ù§ (Endodermis) : Ü˛!ã˛ Óy x˛õ!Ó̊îï˛ Ü˛y Ï̂[˛ ~ Ï̂u˛yí˛yÓ̊!Ù§ G ˛õ!Ó̊ã˛e´ ˛õ,ÌÜ˛ Ü˛Ó̊y ÎyÎ̊ ly–
➧ Ë˛ƒyfl%Ò°yÓ˚ Óy!u˛° (Vascular bundle) : §ÇáƒyÎ˚ xˆÏlÜ˛ñ ã˛e´yÜ˛yˆÏÓ˚ §!Iï˛ñ §Ù˛õyŸª≈#Î˚ (collateral),

Ù%_´ (Open) ≤ÃÜ,˛!ï˛Ó˚– !§Ë˛ !ê˛í˛zÓ (sieve tube), ˛õƒyˆÏÓ˚lÜ˛y•zÙy G Ê˛y•zÓyÓ˚ (fibre; ï˛v) ˆÊœ˛yˆÏÎ˚Ù à!ë˛ï˛ñ
çy•zˆÏ°Ù ~u˛yÜ≈˛ ~ÓÇ ~ˆÏï˛ ê˛∆y!Ü˛Î˚y ˆòáy ÎyÎ˚– ≤Ãy•zÙy!Ó˚ ˆÙí%˛°y!Ó˚ Ó˚!Ÿ¬ (Primary medullary rays) myÓ˚y
Óy!u˛° ˛õ,ÌÜ˛ Ü˛Ó˚y ÌyˆÏÜ˛– ÙIy ˆày°yÜ˛yÓ˚ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– ˆàÔî Ó,!k˛Ó˚ Ê˛ˆÏ° ˆàÔî Ü˛yˆÏ¤˛Ó˚
(secondary wood) xˆÏlÜ˛=!° ã˛e´ àë˛l •Î˚– ~!˛õí˛yÓ˚!Ù§ ˆ˛õ!Ó˚í˛yˆÏÙ≈ Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏ°G ˆ°!rê˛ˆÏ§° ˆòáy
ÎyÎ˚ ly– !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛Ó˚ ÙˆÏï˛y !lê˛yˆÏÙÓ˚ Ü˛yˆÏ[˛Ó˚ ˆàÔî Ó,!k˛ Ü˛ƒy!¡∫Î˚yˆÏÙÓ˚ §!e´Î˚ï˛yÓ˚ Ê˛ˆÏ° âˆÏê˛–
(b) Ù)° (Root) : Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈˆÏò ~Ü˛hflÏÓ˚ !Ó!¢‹T ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛yˆÏ£ÏÓ˚ ~!˛õˆÏÓœÙy (Epiblema), Ó‡ hflÏÓ˚

!Ó!¢‹T Ü˛ˆÏê≈˛: åfiê˛yˆÏã≈˛Ó˚ òyly G ï˛v §Ù!ß∫ï˛äñ Ó‡ hflÏÓ˚Î%_´ ~ˆÏu˛yí˛yÓ˚!Ù§ G ˛õ!Ó˚ã˛e´ G í˛yÎ˚yÜ≈˛ñ xÓ˚#Î˚
ly!°Ü˛y Óy!u˛° ˆòáy ÎyÎ˚– Ù)̂ Ï° ˆàÔî Ó,!k˛ Óï≈˛Ùyl å!ã˛e ≠ 9.4.3 a-bä

!ã˛e lÇ /     9.4.3a-b     /     a. !lê˛yˆÏÙÓ˚ Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈòó b. !lê˛yˆÏÙÓ˚ Ù)ˆÏ°Ó˚
≤ÃfliˆÏFSÈò åˆàÔî Ó,!k˛§•ä–

ˆ˛õ!Ó˚í≈˛yÙ

Ü˛ˆÏê≈˛:

ˆÊœ˛yˆÏÎ˚°

çy•zˆÏ°Ù

çy•zˆÏ°Ù ÙˆÏ§°

~!˛õí˛yÓ˚!Ù§
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(c) ˛õyï˛y (Leaf) : ˛õyï˛yÓ˚ ≤ÃfliˆÏFSÈˆÏòÓ˚ ò%!ê˛ ~!˛õí˛yÓ˚!Ù§ åí˛z˛õˆÏÓ˚ G l#ˆÏã˛ä !Ü˛í˛z!ê˛lÎ%_´ G !l¡¨Ë˛yˆÏà ˛õeÓ˚¶…˛
ˆòáy ÎyÎ˚– ˆÙˆÏ§y!Ê˛° Ü˛°y ˛õƒy!°ˆÏ§í˛ G flõ!O Ü˛°yÎ˚ !ÓˆÏË˛!òï˛– ~•z hflÏˆÏÓ˚ °ƒyˆÏê˛: ˆÜ˛y£Ï ÌyˆÏÜ˛–
Ùôƒ!¢Ó˚y xMÈ˛ˆÏ° ly!°Ü˛y Óy!u˛°=!° §Ù˛õyŸª≈#Î˚ G ~u˛yÜ≈˛ å!ã˛e ≠ 9.4.4ä–

!ã˛e ≠ 9.4.4 !lê˛y Ï̂ÙÓ˚ ˛õyï˛yÓ˚ ≤Ãflî ÏFSÈò–

3.  çll (Reproduction) /  !lê˛yÙ §yôyÓ˚îï˛ !Ë˛ß¨Óy§# í˛z!qò– ˛õ%Ç G flf# ˆÓ˚î%˛õe=!° !Ë˛ß¨ !Ë˛ß¨ àyˆÏSÈ ÌyˆÏÜ˛
~ÓÇ xˆÏlÜ˛=!° ˆÓ˚î%˛õe ~Ü˛!ê˛ òˆÏ[˛Ó˚ ã˛yÓ˚!òˆÏÜ˛ !ÓlƒhflÏ •ˆÏÎ˚ ˆÓ˚î%˛õeÙOÓ˚# àë˛l Ü˛ˆÏÓ˚– ~•z ÙOÓ˚# ¢B%˛Ó˚ ÙˆÏï˛y
ˆòáyÎ˚ñ ~ÓÇ ï˛yˆÏòÓ˚ ÎÌye´ˆÏÙ ˛õ%Ç ¢B%˛ (Male cone) G flf# ¢B%˛ (Female cone) ÓˆÏ°– ÙOÓ˚#=!° ˛õyï˛yÓ˚
Ü˛ˆÏ«˛ Óy Ü˛yˆÏ[˛Ó˚ xyàyÎ˚ ˆòáy ÎyÎ˚– Ü˛yˆÏ[˛Ó˚ xyàyÎ˚ ~Ü˛y!ôÜ˛ ÙOÓ˚# ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ÙOÓ˚# Ó,!k˛Ó˚ §yˆÏÌ §yˆÏÌ
˛õyï˛y=!° Ü˛álG Óy V˛ˆÏÓ˚ ˛õˆÏí˛¸– ÙOÓ˚#=ˆÏ°y ˛õƒy!lÜ˛° (Panicle) xÌÓy Ü˛ƒyê‰˛!Ü˛l (Catkin) ≤ÃÜ,̨ !ï˛Ó˚
˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ÙˆÏï˛y §!Iï˛ ÌyˆÏÜ˛–
A. ˛õ%ÇˆÏÓ˚î%˛õeÙOÓ˚# (Male strobilus) : ≤Ãôyl òˆÏ[˛Ó˚ í˛z˛õˆÏÓ˚ !Ü˛S%Èò)Ó˚ ˛õÓ˚ ˛õÓ˚ ã˛e´yÜ˛yˆÏÓ˚ Ü˛ï˛Ü˛=ˆÏ°y

ÙOÓ˚# (Bract) x!Ë˛Ù%á !ï˛Î≈Ü˛Ë˛yˆÏÓ (Opposite decussate) §yçyl ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ ã˛ˆÏe´Ó˚ ÙOÓ˚#
˛õe=!° Î%_´ •ˆÏÎ˚ ~Ü˛!ê˛ Ü˛°yÓ˚ (collar) ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ˛õ%ÇˆÏÓ˚î% ˛õeÙOÓ˚#ˆÏï˛ ~Ó˚Ü˛Ù xˆÏlÜ˛=ˆÏ°y
Ü˛°yÓ˚ ÌyˆÏÜ˛– ≤Ã!ï˛ê˛ Ü˛°yˆÏÓ˚Ó˚ Ü˛ˆÏ«˛ ˛õ%Ç˛õ%‹õ=!° xÌ≈yÍ ˛õ%ÇˆÏÓ˚î%˛õe=!° 3-6 Ó°ˆÏÎ˚ í˛zÍ˛õß¨ •Î˚–
xˆÏlÜ˛ˆÏ«˛ˆÏe ˛õ%Ç˛õ%‹õ=!° í˛z˛õˆÏÓ˚ Ó¶˛ƒy flf#˛õ%ˆÏ‹õÓ˚ ~Ü˛!ê˛ Ó°Î˚G ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–
≤Ã!ï˛!ê˛ ˛õ%Ç˛õ%ˆÏ‹õ ~Ü˛!ê˛ Ó,hs˝ G Ó,ˆÏhs˝Ó˚ xyàyÎ˚ ò%!ê˛ ˛õÓ˚yàôyl# (anther) ÌyˆÏÜ˛– Ó,hs˝!ê˛ ˛õyòˆÏòˆÏ¢Ó˚ !òˆÏÜ˛
˛õ%‹õ˛õ%ê˛ (perianth) myÓ˚y ˛õ!Ó˚Ó,ï˛ ÌyˆÏÜ˛– ≤Ã!ï˛ ˛õÓ˚yôyl#ˆÏï˛ ~Ü˛!ê˛ ˛õ%ÇˆÏÓ˚î%fli°# ˆòáy ÎyÎ˚– ~áyˆÏl ≤Ã!ï˛
ˆÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï (microspore mother cell) ˆÌˆÏÜ˛ ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏlÓ˚ ã˛yÓ˚!ê˛ Ü˛ˆÏÓ˚˛ õ%ÇˆÏÓ˚î%Ó˚ í˛zÍ˛õ!_
•Î˚– ˛õÓ˚yàôyl#Ó˚˛ ˛õ!Ó˚îï˛ xÓfliyÎ˚ ï˛y !Óò#î≈ Ü˛ˆÏÓ˚ ˛õ%ÇˆÏÓ˚î% Óy•zˆÏÓ˚ xyˆÏ§– §%ï˛Ó˚yÇ ≤Ã!ï˛!ê˛ ˛õÓ˚yàôyl#ˆÏï˛
~•zË˛yˆÏÓ x§Çáƒ ˛õ«˛!Ó•#l (wingless) ˛õ%ÇˆÏÓ˚î% í˛zÍ˛õß¨ •Î˚ å!ã˛e ≠ 9.4.5 a-b)–
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!ã˛e lÇ /     9.4.5 a-b     /      a. ˛õ%ÇˆÏÓ˚î% ˛õeÙOÓ˚#ó b. ˛õ%Ç˛õ%‹õ–

B. flf#ˆÏÓ˚î%˛õeÙOÓ˚# (Female Strobilus or cone) : !lê˛yˆÏÙÓ˚ flf#ˆÏÓ˚î%˛õeÙOÓ˚#Ó˚ àë˛lG ˛õ%ÇˆÏÓ˚î%

˛õeÙOÓ˚#Ó˚ ÙˆÏï˛y ï˛ˆÏÓ ≤Ã!ï˛ Ü˛°yˆÏÓ˚Ó˚ í˛z˛õˆÏÓ˚ Ùye ~Ü˛!ê˛ xyÓˆÏï≈˛ Ü˛ï˛Ü˛=!° !í˛¡∫Ü˛ ˆòáy ÎyÎ˚– Ü˛álG Óy

Ù)°òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈G ~Ü˛ Óy ~Ü˛y!ôÜ˛ !í˛¡∫Ü˛ ÌyˆÏÜ˛– !í˛¡∫Ü˛=!°Ó˚ ÙˆÏôƒ Ùye Ü˛ˆÏÎ˚Ü˛!ê˛ ˛õ!Ó˚îï˛ •Î˚ñ Óy!Ü˛=!°

l‹T •ˆÏÎ˚ ÎyÎ˚–

≤Ã!ï˛!ê˛ !í˛¡∫Ü˛ åflf#˛õ%‹õä §Ó,hs˝Ü˛ Óy xÓ,hs˝Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚– !ï˛l!ê˛ xyÓÓ˚î myÓ˚y xyÓ,ï˛ ~Ü˛!ê˛ º*î ˆ˛õy£ÏÜ˛

Ü˛°yÓ˚ myÓ˚y à!ë˛ï˛– ≤Ã!ï˛ xyÓÓ˚ˆÏî ˛õ,ÌÜ˛ ly!°Ü˛y Óy!u˛° ÌyˆÏÜ˛– Óy•zˆÏÓ˚Ó˚ fli(° xyÓÓ˚îˆÏÜ˛ ˛õ%‹õ˛õ%ê˛ Ó°y •Î˚ñ

åÓ˚§yˆÏ°y G fli(°äó ÙôƒfliˆÏ°Ó˚ xyÓÓ˚îˆÏÜ˛ Ó!•/!í˛¡∫Ü˛cÜ˛ (outer integument) ~ÓÇ ˆË˛ï˛ˆÏÓ˚Ó˚ xyÓÓ˚îˆÏÜ˛

xhs˝/!í˛¡∫Ü˛cÜ˛ åinner integunent) Ó Ï̂°– xhs˝/!í˛¡∫Ü˛cÜ˛ º*îˆÏ˛õy£ÏÜ˛ Ü˛°yˆÏÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá ~ÓÇ

í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ e´Ù¢ ò#â≈ G §Ó˚& •ˆÏÎ˚ !í˛¡∫Ü˛Ó˚¶…˛ ly°# (micropylar tube) àë˛l Ü˛ˆÏÓ˚– ˆÜ˛yˆÏly ˆÜ˛yˆÏly

≤Ãçy!ï˛ˆÏï˛ º*îÓ˚ˆÏ¶…˛Ó˚ l#ˆÏã˛ º*îˆÏ˛õy£ÏˆÏÜ˛Ó˚ !Ü˛S%È !Ü˛S%È ˆÜ˛y£Ï l‹T •Î˚ ~Ü˛!ê˛ ˛õÓ˚yàâÓ ̊ (Pollen chamber)

˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~Ó˚ l#ˆÏã˛ º*îˆÏ˛õy£ÏˆÏÜ˛Ó˚ ~Ü˛ Óy ~Ü˛y!ôÜ˛ flf#ˆÏÓ˚î%Ùyï,˛ˆÏÜ˛y£Ï ˆòáy ÎyÎ˚– ï˛ˆÏÓ ~Ü˛!ê˛ SÈyí˛¸y

Óy!Ü˛=!° l‹T •ˆÏÎ˚ ÎyÎ˚– ~•z ˆÜ˛yˆÏ£ÏÓ˚ !lí˛z!Üœ˛Î˚y§ ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏl 4!ê˛ •ƒy≤’ˆÏÎ˚í˛ ˆÙàyˆÏflõyÓ˚ §,!‹T

Ü˛ˆÏÓ˚– ~=!° ˛õ,ÌÜ˛ ly •ˆÏÎ˚ ~Ü˛!ê˛ ˆÜ˛yˆÏ£Ó˚ ÙˆÏôƒ•z ÌyˆÏÜ˛– ~ˆÏÜ˛ !§ˆÏlyflf#ˆÏÓ˚î% (coeno-megaspore)

ÓˆÏ°– ~!ê˛•z flf#!°DôˆÏÓ˚Ó˚ xy!ò xÓfliy– !lê˛yˆÏÙÓ˚ ˆ«˛ˆÏe ÙyˆÏÎ˚y!§§ !ÓË˛yçˆÏl í˛zÍ˛õß¨ 4!ê˛ ˆÙàyˆÏflõyÓ˚•z

flf#!°DôÓ˚ í˛z!qò àë˛ˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ñ ~•z Ü˛yÓ˚ˆÏî !lê˛yˆÏÙÓ˚ flf#!°DôÓ˚ í˛z!qò!ê˛ ã˛ï%˛/ˆÏÓ˚î% §¡õß¨
(Tetrasporic) å!ã˛e ≠ 9.4.6 a-d)–

˛õÓ˚yàôyl#

Ó,hs˝˛

˛õ%‹õ˛õ%ê˛˝˛

b a

˛õ%Ç˛õ%‹õ

Ü˛°yÓ˚
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!ã˛e lÇ /     9.4.6 a-d     /      a. x˛õ!Ó˚îï˛ flf#ˆÏÓ˚î%˛õeÙOÓ˚#ó b. ˛õ!Ó˚îï˛ flf#ˆÏÓ˚î%˛õeÙOÓ˚#ó
c. flf#˛õ%ˆÏ‹õÓ˚ °¡∫ˆÏFSÈòó d. ˛õ!Ó˚îï˛ Ó#ç§• flf#˛õ%‹õÙOÓ˚#–

9.4.3  !°DôÓ˚ í˛z!qˆÏòÓ˚ àë˛l (Structure of the Gametophyte)

A) ˛õ%Ç!°DôÓ˚ í˛z!qò (Male gametophyte) /  ˛õ%ÇˆÏÓ˚î%•z ˛õ%Ç!°DôÓ˚ çl%Ó˚ ≤ÃÌÙ ˆÜ˛y£Ï– ≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÓ˚î%Ó˚
ò%!ê˛ Ü˛ˆÏÓ˚ ≤Ãyã˛#Ó˚ ÌyˆÏÜ˛– Óy•zˆÏÓ˚ exine ~ÓÇ ˆË˛ï˛ˆÏÓ˚ intine Óï≈˛Ùyl– ˛õ%ÇˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ•z ˛õ%ÇˆÏÓ˚î%Ó˚
xB%˛ˆÏÓ˚yÂàÙ ÷Ó˚& •Î˚– ≤ÃÌˆÏÙ ˆÓ˚î%ˆÏÜ˛y£Ï !ÓË˛_´ •ˆÏÎ˚ ~Ü˛!ê˛ ˆSÈyˆÏê˛y ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï ~ÓÇ ~Ü˛!ê˛ ÓˆÏí˛¸y ˆÜ˛yˆÏ£ÏÓ˚
í˛zÍ˛õ!_ •Î˚– ˛õˆÏÓ˚ ÓˆÏí˛¸y ˆÜ˛yˆÏ£ÏÓ˚ !lí˛z!Üœ˛Î˚y§ !ÓË˛_´ •ˆÏÎ˚ ~Ü˛!ê˛ çll !lí˛z!Üœ˛Î˚y§ G ~Ü˛!ê˛ ly!° !lí˛z!Üœ˛Î˚y§
˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˛õˆÏÓ˚ çll !lí˛z!Üœ˛Î˚yˆÏ§Ó˚ ã˛yÓ˚˛õyˆÏ¢Ó˚ !Ü˛S%È §y•zˆÏê˛y≤’yçÙ§ˆÏÙï˛ ~Ü˛!ê˛ çll ˆÜ˛y£ÏyôyˆÏÓ˚ ˛õ!Ó˚îï˛
•Î˚– ~•z xÓfliyÎ˚ ˛õ%ÇˆÏÓ˚î% Óyï˛yˆÏ§ ˆË˛ˆÏ§ flf#!°DôÓ˚ í˛z!qˆÏò !àˆÏÎ˚ ˛õÓ˚yàˆÏÎyà âê˛yÎ˚ å!ã˛e ≠ 9.4.7a-eä–

!ã˛e lÇ /     9.4.7 a-e     /     !lê˛yˆÏÙÓ˚ ˛õ%Ç!°DôˆÏÓ˚Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ lylyl ò¢y–

flf#˛õ%‹õ

xhs˝gflÏÜ˛

Ó!•gflÏÜ˛

˛õ%‹õ˛õ%ê˛

!í˛¡∫Ü˛

Ó¶˛ƒy !í˛¡∫Ü˛

Ó#ç

  a                         b                          c                      d
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(B) flf#!°DôÓ˚ í˛z!qò (Female gametophyte) /  !lê˛yˆÏÙÓ˚ flf#!°DôÓ˚ í˛z!qò ˆê˛ê˛∆yˆÏflõy!Ó˚Ü˛ ~ÓÇ ~Ó˚
˛õ!Ó˚fl≥%˛ê˛l §¡õ)î≈Ó˚*ˆÏ˛õ•z flf#ˆÏÓ˚î%fli°#Ó˚ ÙˆÏôƒ §¡õß¨ •Î˚– flf#!°DôˆÏÓ˚Ó˚ xy!òˆÏÜ˛yˆÏ£Ï 4!ê˛ !lí˛z!Üœ˛Î˚y§ ÌyˆÏÜ˛– ~•z
ˆÜ˛y£Ï ÓˆÏí˛¸y •GÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ ï˛yÓ˚ !lí˛z!Üœ˛Î˚y§ ˆÌˆÏÜ˛ xÓyô !lí˛z!Üœ˛Î˚ !ÓË˛yçˆÏl xˆÏlÜ˛=ˆÏ°y !lí˛z!Üœ˛Î˚yˆÏ§Ó˚
§,!‹T •Î˚– !lí˛z!Üœ˛Î˚y§=!° ~Ü˛!ê˛ ˆÜ˛w#Î˚ à•¥ˆÏÓ˚ ã˛yÓ˚˛õyˆÏ¢ ≤Ãyhs˝#Î˚ §y•zˆÏê˛y≤’yçˆÏÙ xÓfliyl Ü˛ˆÏÓ˚– e´ˆÏÙ ~•z
ˆÜ˛yˆÏ£ÏÓ˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ≤Ãyã˛#ˆÏÓ˚Ó˚ í˛zqÓ •ˆÏÎ˚ §§ƒ Ü˛°yÓ˚ (n) §)e˛õyï˛ •Î˚ å!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õ)ˆÏÓ≈•zä– §§ƒÜ˛°y !°DôˆÏÓ˚Ó˚
˛õ%!‹TˆÏï˛ §•yÎ˚ï˛y Ü˛ˆÏÓ˚– í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛Ó˚ !lí˛z!Üœ˛Î˚y§=!° Ù%_´ xÓfliyÎ˚ ÌyˆÏÜ˛ ~ÓÇ Ü˛ˆÏÎ˚Ü˛!ê˛ !lí˛z!Üœ˛Î˚y§ xyÜ˛yˆÏÓ˚
ÓˆÏí˛¸y •ˆÏÎ˚ !í˛¡∫yî%ˆÏï˛ ˛õ!Ó˚îï˛ •Î˚– !lê˛yˆÏÙÓ˚ flf#ôyl#Ó˚ ˆÜ˛yˆÏly !l!ò≈‹T àë˛l Óy xD ˆl•z å!ã˛e ≠ 9.4.8a-dä–

!ã˛e lÇ /     9.4.8 a-d     /     !lê˛yˆÏÙÓ˚ flf#!°DôˆÏÓ˚Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

l !lˆÏ£ÏÜ˛ / ˛˛õÓ˚yàˆÏÎyˆÏàÓ˚ ˛õˆÏÓ˚ !í˛¡∫Ü˛Ó˚¶…˛ly!°Ó˚ Ù%á Ó¶˛ •ˆÏÎ˚ ÎyÎ˚ G ˛õ%ÇˆÏÓ˚î%=ˆÏ°y ˛õÓ˚yàâˆÏÓ˚ xyÓk˛ ÌyˆÏÜ˛–
~áyˆÏl ˛õ%ÇˆÏÓ˚î% xB%˛!Ó˚ï˛ •ˆÏÎ˚ °¡∫y ˛õÓ˚yàly!°Ü˛y àë˛l Ü˛ˆÏÓ˚ G ï˛y º*îˆÏ˛õy£ÏˆÏÜ˛Ó˚ Ü˛°yÓ˚ ÙˆÏôƒ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚–
ly!°Ü˛yÓ˚ ÙyÌyÓ˚ !òˆÏÜ˛ ÌyˆÏÜ˛ ly!° !lí˛z!Üœ˛Î˚y§ G ï˛yÓ˚ ˛!˛õSÈˆÏl ÌyˆÏÜ˛ çll ˆÜ˛y£ÏyôyÓ˚– e´ˆÏÙ ~•z çll ˆÜ˛y£ÏyôyÓ˚
!ÓË˛_´ •ˆÏÎ˚ ò%!ê˛ ˛õ%Ççll ˆÜ˛yˆÏ£ÏÓ˚ §,!‹T Ü˛ˆÏÓ˚– ˆ¢£Ï ˛õÎ≈hs˝˝ ly!° !lí˛z!Üœ˛Î˚y§ G ˆ≤ÃyÌƒy°#Î˚ ˆÜ˛y£Ï l‹T •ˆÏÎ˚ ÎyÎ˚
~ÓÇ ly!°Ü˛y Ù%á ˆÌˆÏÜ˛ ˛õ%ÇçllˆÏÜ˛y£Ï ò%!ê˛ flf#!°DôˆÏÓ˚ ≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ò%!ê˛ !í˛¡∫yî%ˆÏÜ˛ !l!£Ï_´ Ü˛ˆÏÓ˚– Ü˛áˆÏly Ü˛áˆÏly
~Ü˛!ê˛ !í˛¡∫yî% !l!£Ï_´ •Î˚ñ xlƒ!ê˛ l‹T •ˆÏÎ˚ ÎyÎ˚– !lˆÏ£ÏˆÏÜ˛Ó˚ Ê˛ˆÏ° Ü˛!ï˛˛õÎ˚ çy•zˆÏàyê˛ §,!‹T •Î˚ñ ï˛ˆÏÓ ~Ü˛!ê˛
çy•zˆÏàyê˛ ˛õ!Ó˚îï˛ •ˆÏÎ˚ º*î àë˛l Ü˛ˆÏÓ˚–

!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ flf#!°DôÓ˚ í˛z!qˆÏòÓ˚ í˛z˛õˆÏÓ˚Ó˚ xÇˆÏ¢Ó˚ Ù%_´ !lí˛z!Üœ˛Î˚y§=!°Ó˚ ã˛yÓ˚!òˆÏÜ˛ ≤Ãyã˛#ˆÏÓ˚Ó˚ í˛zqÓ •ˆÏï˛
ÌyˆÏÜ˛ G ô#ˆÏÓ˚ ô#ˆÏÓ˚ !l!£Ï_´ !í˛¡∫yî% Óy í˛zˆÏflõyˆÏÓ˚Ó˚ ã˛yÓ˚!òˆÏÜ˛ §§ƒÓ˚ àë˛l §¡õ)î≈ •Î˚– Ü˛yˆÏç•z ˆòáy ÎyÎ˚ñ !lê˛y Ï̂ÙÓ˚
!lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà §§ƒÜ˛°yÓ˚ àë˛ˆÏlÓ˚ §)e˛õyï˛ •ˆÏ°G !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚•z ï˛y §¡õ)î≈ •ˆÏÎ˚ ≤ÃÜ,˛ï˛ §ˆÏ§ƒÓ˚ §,!‹T •Î˚
å!ã˛e ≠ 9.4.8a-dä–
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9.4.4  lï%˛l ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ àë˛l
!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ çy•zˆÏàyê˛!ê˛ xyÜ˛yˆÏÓ˚ Ó,!k˛ ˆ˛õˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ §%flõ‹T ~Ü˛!ê˛ !lí˛z!Üœ˛Î˚y§ §ˆÏÙï˛ §y•zˆÏê˛y≤’yçÙ myÓ˚y

˛õ)î≈ •Î˚– çy•zˆÏàyê˛ !lí˛z!Üœ˛Î˚y§!ê˛ ò%!ê˛ x˛õï˛ƒˆÏÜ˛yˆÏ£Ï !ÓË˛_´ •Î˚– x˛õï˛ƒ ˆÜ˛y£Ï ò%!ê˛ e´Ù¢ ò#â≈ •Î˚ ~ÓÇ ≤ÃyÌ!ÙÜ˛ º*îôÓ˚
ly!° ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ò%!ê˛ º*îôÓ˚ ly!° ~Ü˛§yˆÏÌ ˛õ!Ó˚fl≥%˛!ê˛ï˛ •Î˚ ly– ≤Ã!ï˛!ê˛ ly!° x@˝Ã≤ÃyˆÏhs˝ ~Ü˛!ê˛ «%˛o ˆÜ˛yˆÏ£Ï !ÓË˛_´
•Î˚– ˛õˆÏÓ˚ ~•z «%˛o ˆÜ˛y£Ï!ê˛ ≤Ãfli G ˜òˆÏâ≈ƒ !ÓË˛y!çï˛ •ˆÏÎ˚ 4!ê˛ ˆÜ˛y£Ï!Ó!¢‹T (quartet) xy!òº*î §,!‹T Ü˛ˆÏÓ˚– xy!ò
º*ˆÏîÓ˚ x@˝Ãfli ˆÜ˛y£Ï ò%!ê˛ ˆÌˆÏÜ˛ xˆÏlÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ §Ùß∫ˆÏÎ˚ ˆày°yÜ˛yÓ˚ ≤ÃÜ,˛ï˛ º*î §,!‹T •Î˚–

!ã˛e lÇ     9.4.9 a-e     /     º*ˆÏîÓ˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

≤ÃyÌ!ÙÜ˛ º*îôÓ˚ ly!°

xy!ò º*î

çy•zˆÏàyê˛

çy•zˆÏàyê˛

x˛õï˛ƒ ˆÜ˛y£Ï

º*î

º*î

ˆàÔî º*îôÓ˚ ˆÜ˛y£Ï

≤ÃyÌ!ÙÜ˛ º*îôÓ˚ ˆÜ˛y£Ï

º*îôÓ˚ ly!°
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!ã˛e lÇ /     9.4.10 a, b     /     a. !lê˛yˆÏÙÓ˚ Ó#ˆÏçÓ˚ =FSÈó
b. !lê˛yˆÏÙÓ˚ xB%˛ˆÏÓ˚yÂàÙÓ˚ï˛ Ó#ˆÏçÓ˚ °¡∫ˆÏFSÈò–

xy!ò º*îôˆÏÓ˚Ó˚ x˛õÓ˚ ò%!ê˛ ˆÜ˛y£Ï !ÓË˛_´ •ˆÏÎ˚ ˆàÔîÈüÈº*îôÓ˚ àë˛l Ü˛ˆÏÓ˚ (secondary suspensor)– ˆàÔî º*îôÓ˚
§§ƒ Ü˛°yˆÏÜ˛ ˆË˛ò Ü˛ˆÏÓ˚ Ó,!k˛ ˛õyÎ˚ñ Ê˛ˆÏ° º*îˆÏÜ˛ §ˆÏ§ƒÓ˚ ÙˆÏôƒ !l!•ï˛ Ó˚yˆÏáÈüüüÈº*î§• ˆàÔî ˆ˛õy£ÏˆÏÜ˛Ó˚ §ˆÏ§ƒÓ˚ ÙˆÏôƒ
~Ó˚*˛õ Ó,!k˛Ó˚ Ê˛ˆÏ° º*î §§ƒ ˆÌˆÏÜ˛ ˛õ%!‹T §Ç@˝Ã• Ü˛ˆÏÓ˚– ˛õ!Ó˚îï˛ º*ˆÏî Ù)°e myÓ˚y xyÓ,ï˛ Ù)°ñ 2!ê˛ Ó#ç˛õeñ ~Ü˛!ê˛
Ü˛yˆÏ[˛Ó˚ x@˝Ã G Ó,•òyÜ˛yÓ˚ ~Ü˛!ê˛ ˆã˛y£ÏÜ˛ xD (feeder) ÌyˆÏÜ˛– Ó#ç=!° !í˛¡∫yÜ˛yÓ˚ñ §Ó%ç G °y° Ó˚ˆÏ.Ó˚– 3!ê˛ hflÏÓ˚
åÓy•zˆÏÓ˚Ó˚ G !Ë˛ï˛ˆÏÓ˚Ó˚ Ó˚§yˆÏ°yñ ÙôƒhflÏÓ˚ Ü˛!ë˛lä myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– Ù,òÓï≈˛# (hypogeal) xB%˛ˆÏÓ˚yÂàˆÏÙÓ˚ §y•yˆÏÎƒ
lï%˛l ˆÓ˚î%ôÓ˚ ˜ï˛!Ó˚ •Î˚ å!ã˛e ≠ 9.4.9 a-e, 9.4.10 a,bä–

!lê˛yÙ (Gnetum) Óƒ_´Ó#ç# (Gymnosperm) í˛z!qò •ˆÏ°G ï˛yÓ˚ ÙˆÏôƒ ~Ùl !Ü˛S%È ã˛!Ó˚e ˆòáy ÎyÎ˚ ˆÎ=!°
=ÆÓ#ç# (angiosperm) ˜Ó!¢‹Tƒ xÌ≈yÍ !ÓÓï≈˛ˆÏlÓ˚ !Óã˛yˆÏÓ˚ !lê˛yˆÏÙÓ˚ ~•z ã˛!Ó˚e=!° í˛zß¨ï˛ÙyˆÏlÓ˚ ~ÓÇ ã˛!Ó˚e=!°
•° /

1. !lê˛yÙ Ü˛y¤˛° °ï˛yˆÏly í˛z!qò– xyÓyÓ˚ ˆÜ˛yˆÏly ˆÜ˛yˆÏly ≤Ãçy!ï˛ ˆSÈyˆÏê˛y Ó,«˛ Óy =Õ√G •ˆÏÎ˚ ÌyˆÏÜ˛–

2. ÓˆÏí˛¸y ÓˆÏí˛¸y ˛õ«˛° ˆÎÔà˛õeñ çy!°Ü˛yÜ˛yÓ˚ !¢Ó˚y!Ólƒy§– ˛õyï˛yÓ˚ ˛õe!Ólƒy§ x!Ë˛Ù%á !ï˛Î≈Ü˛˛õÌ–

3. =ÆÓ#ç# í˛z!qˆÏòÓ˚ ÙˆÏï˛y !lê˛yˆÏÙÓ˚ çy•zˆÏ°ˆÏÙ §˛õyí˛¸ Ü%˛ƒ˛õÎ%_´ ê˛∆yÜ˛y•zí˛ G Óy!•Ü˛y xÌ≈yÍ ê˛∆y!Ü˛Î˚yÓ˚ myÓ˚y
à!ë˛ï˛–

4. !lê˛yˆÏÙÓ˚ ˆÓ˚î%˛õeÙOÓ˚# !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ ˛õƒy!lÜ˛° (Panicle) ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ §Ùï%˛°ƒ–

5. ˛õ%Ç˛õ%‹õñ flf#˛õ%‹õ í˛zË˛ˆÏÎ˚Ó˚ ÙˆÏôƒ ˛õ%‹õ˛õ%ê˛ (Perianth) ˆòáy ÎyÎ– ˛õ%‹õ˛õ%ê˛ =ÆÓ#ç#Ó˚ ˜Ó!¢‹Tƒ–

6. !lê˛yˆÏÙÓ˚ !í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛cÜ˛!ê˛ Ó!ô≈ï˛ •ˆÏÎ˚ !í˛¡∫Ü˛Ó˚¶…˛ly!° (micropylar tube) àë˛l Ü˛ˆÏÓ˚– ~Ó˚*˛õ
!í˛¡∫Ü˛Ó˚¶…˛ly!°ˆÏÜ˛ =ÆÓ#ç# í˛z!qˆÏòÓ˚ àË≈˛˛õˆÏeÓ˚ àË≈˛ò[˛Ó˚*ˆÏ˛õ àîƒ Ü˛Ó˚y •Î˚–

7. !lê˛yˆÏÙÓ˚ flf#!°DôÓ˚ í˛z!qò ˆê˛ê˛∆yˆÏflõy!Ó˚Ü˛–

8. flf#!°DôÓ˚ í˛z!qˆÏò flf#ôyl#Ó˚ x!hflÏc ÌyˆÏÜ˛ ly– ˛õ!Ó˚ÓˆÏï≈˛ !í˛¡∫yî%Ù%_´ xÓfliyÎ˚ ÌyˆÏÜ˛–

9. !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ §§ƒÜ˛°yÓ˚ àë˛l §¡õ)î≈ •Î˚–

10. ˛õ%Ç!°DôÓ˚ í˛z!qò á%Ó•z  •…y§≤ÃyÆ (Reduced) •Î˚ ~ÓÇ =ÆÓ#ç# í˛z!qˆÏòÓ˚ ÙˆÏï˛y Ó,hs˝ ˆÜ˛y£Ï•#l–
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11. =ÆÓ#ç# í˛z!qˆÏòÓ˚ ÙˆÏï˛y çy•zˆÏàyê˛ !lí˛z!Üœ˛Î˚yˆÏ§Ó˚ ≤ÃÌÙ !ÓË˛yçl!ê˛ ≤Ãfli≤Ãyã˛#Ó˚ àë˛ˆÏlÓ˚ ÙyôƒˆÏÙ ÷Ó˚& •Î˚–

12. Ü˛y[˛ G ˛õyï˛yÓ˚ xhs˝à≈ë˛l !mÓ#ç˛õe# í˛z!qò àë˛ˆÏlÓ˚ ÙˆÏï˛y–

9.4.5  çl%e´Ù

!ã˛e / 9.4.11 ≠ ˛!lê˛yˆÏÙÓ˚ ç#Ólã˛e´

9.4.6 !lê˛yˆÏÙÓ˚ xÌ≈˜Ïl!ï˛Ü˛ =Ó˚&c

1. G. gnemon, G. ula G G. latifoliumÈüÈ~Ó˚ Ó#ç=!° ÷Ü˛ˆÏly ˆË˛ˆÏç (roasted) áyòƒ !•ˆÏ§ˆÏÓ @˝Ã•î Ü˛Ó˚y
ÎyÎ˚–

2. G. gnemonÈüÈ~Ó˚ Ü˛!ã˛ ˛õyï˛y xÌÓy fiê˛∆!Ó!° (strobilli) §Ó!ç (vegetable) !•ˆÏ§ˆÏÓ áyGÎ˚y •ˆÏÎ˚ ÌyˆÏÜ˛–

3. G. gnemonÈüÈ~Ó˚ SÈy° (Bark) ò!í˛¸ Óy ÙySÈ ôÓ˚yÓ˚ çy° ˜ï˛!Ó˚Ó˚ Ü˛yˆÏç °yˆÏà– ~•z ≤Ãçy!ï˛ ˆÌˆÏÜ˛ ≤ÃyÆ
í˛z!qòˆÏòˆÏ•Ó˚ ï˛v=!° Ü˛yàç ˜ï˛!Ó˚Ó˚ Ü˛yˆÏç °yˆÏà–

4. G. ula-Ó˚ ˆÌˆÏÜ˛ í˛zÍ˛õy!òï˛ ˆï˛° ≤Ãò#˛õÈüÈ~Ó˚ ˆï˛° !•ˆÏ§ˆÏÓ çµy°yˆÏly •Î˚ (illumination) ~ÓÇ ~•z ˆï˛°
ÓyˆÏï˛Ó˚ (rheumatism) ÓƒÌyÓ˚y Ùy!°¢ !•ˆÏ§ˆÏÓ ÓƒÓ•yÓ˚ •Î˚– Ü˛áˆÏly Ü˛áˆÏly Ó˚yß¨yÓ˚ ˆï˛ˆÏ°Ó˚ Ü˛yˆÏç °yˆÏà–



NSOU l CC-BT-04 259

9.5  §yÓ˚yÇ¢

~•z ~Ü˛ˆÏÜ˛ !çÙ‰ˆÏlyflõyÙ≈ ~Ó˚ xhs˝à3ï˛ !ï˛l!ê˛ ˆ◊!îÓ˚ ~Ü˛ ~Ü˛ §ò§ƒˆÏòÓ˚ ç#Ól ã˛e´ !Ó£ÏˆÏÎ˚ K˛yl °yË˛ Ü˛ˆÏÓ˚!SÈ–
§y•zÜ˛yˆÏí˛y˛õ!§í˛yÓ˚ ÙˆÏôƒ Cycas,Ü˛!lˆÏÊ˛ˆÏÓ˚y˛õ!§í˛yÓ˚ ÙˆÏôƒ Pinus ~ÓÇ !lˆÏê˛y˛õ!§í˛yÓ˚ ÙˆÏôƒ Gnetum ˆÓ˚ !Ó£ÏˆÏÎ˚
çylˆÏï˛ ˆ˛õˆÏÓ˚!SÈ– ~ˆÏòÓ˚ ÙˆÏôƒ Gnetum §Ó≈yˆÏ˛õ«˛y í˛zß¨ï˛ ~ÓÇ xˆÏlÜ˛ ˜Ó!¢ˆÏ‹Tƒ =ÆÓ#ç# í˛z!qˆÏòÓ˚ §ˆÏD §yò,¢ƒ
ˆÙˆÏ°– ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ Cycas §Ó≈yˆÏ˛õ«˛y Ü˛Ù í˛zß¨ï˛– CycasÈüÈ~Ó˚ ç#Ólã˛ˆÏe´ Ê˛yˆÏî≈Ó˚ ˜Ó!¢‹T ˆòáy ÎyÎ˚–

9.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. CycasÈüÈ~Ó˚ ç#Ólã˛e´ Óî≈ly Ü˛Ó˚&l–

2. CycasÈüÈ~Ó˚ Ê˛yî≈ ˜Ó!¢‹Tƒ xyˆÏ°yã˛ly Ü˛Ó˚&l–

3. CycasÈüÈ~Ó˚ Ó!•Ó˚yÜ,˛!ï˛ Óî≈ly Ü˛Ó˚&l–

4. CycasÈüÈ~Ó˚ Ü˛y[˛ñ Ù)° G ˛õyï˛yÓ˚ xhs˝à≈ë˛l Óî≈ly Ü˛Ó˚%l–

5. ˆÜ˛yÓ˚y°ˆÏÎ˚í˛ Ù)° Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ï˛yÓ˚ ˜Ó!¢‹Tƒ Ü˛#⁄

6. CycasÈüÈ~Ó˚ !°DôÓ˚ í˛z!qò Óî≈ly Ü˛Ó˚&l–

7. CycasÈüÈ~Ó˚ ˆÓ˚î%ôyÓ˚îÜ˛yÓ˚# xˆÏDÓ˚ Óî≈ly Ü˛Ó˚&l–

8. Pinus-~Ó˚ Ó!•Ó˚yÜ,˛!ï˛ Óî≈ly Ü˛Ó˚&l–

9. Pinus-~Ó˚ xhs˝à≈ë˛l Óî≈ly Ü˛Ó˚&l–

10. ‘Sulphur shower’ Ü˛yˆÏÜ˛ ÓˆÏ°⁄ xyˆÏ°yã˛ly Ü˛Ó˚&l–

11. Pinus-~Ó˚ ˆÜ˛yîÈüÈ~Ó˚ Óî≈ly Ü˛Ó˚&l–

12. Pinus-~Ó˚ !°DôÓ˚ í˛z!qò Óî≈ly Ü˛Ó˚&l–

13. Cycas, Pinus-G Gnetum ~Ó˚ Ë˛yÓ˚ï˛#Î˚ ≤Ãçy!ï˛Ó˚ !ÓhflÏyÓ˚ !°á%l–

14. Gnetum ~Ó˚ =ÆÓ#ç# ˜Ó!¢‹Tƒ í˛zˆÏÕ‘á Ü˛Ó˚&l–

15. Pinus-~Ó˚ º*î àë˛l Óî≈ly Ü˛Ó˚&l–

16. ê˛∆y™!Ê˛í˛z¢l Ü˛°y Ü˛yˆÏÜ˛ ÓˆÏ°⁄ xy˛õlyÓ˚ ˛õyë˛ƒ ˆÜ˛yl ˆÜ˛l àˆÏî ˆòáy ÎyÎ˚ ï˛y Óî≈ly Ü˛Ó˚&l–

17. Ó‡º*îÓ#çï˛y Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ˆÜ˛yÌyÎ˚ ˛õyGÎ˚y ÎyÎ˚⁄

18. Cycas, Pinus or Gnetum-~Ó˚ ï%˛°lyÙ)°Ü˛ xyˆÏ°yã˛ly Ü˛Ó˚&l⁄ ˆÜ˛ylê˛y §Ó≈yˆÏ˛õ«˛y í˛zß¨ï˛ ï˛y Ó°%l⁄

19. !çÙ‰ˆÏlyflõyÙ≈ÈüÈ~ ˆË˛ˆÏ§° ˆÜ˛yÌyÎ˚ ˛õyGÎ˚y ÎyÎ˚⁄

20. !çÙ‰ˆÏlyflõyÙ≈ÈüÈ~Ó˚ §§ƒÜ˛°y §¡õˆÏÜ≈˛ Ùhs˝Óƒ Ü˛Ó˚&l⁄
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9.7  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 9.2.9 ˆòá%l–
2. xl%ˆÏFSÈò 9.2.6 ˆòá%l–
3. xl%ˆÏFSÈò 9.2.2 ˆòá%l–
4. xl%ˆÏFSÈò 9.2.2 ˆòá%l–
5. xl%ˆÏFSÈò 9.2.2 ˆòá%l–
6. xl%ˆÏFSÈò 9.2.3 ˆòá%l–
7. xl%ˆÏFSÈò 9.2.2 ˆòá%l–
8. xl%ˆÏFSÈò 9.3.2 ˆòá%l–
9. xl%ˆÏFSÈò 9.3.2 ˆòá%l–
10. xl%ˆÏFSÈò 9.3.3 ˆòá%l–
11. xl%ˆÏFSÈò 9.3.2 ˆòá%l–
12. xl%ˆÏFSÈò 9.3.3 ˆòá%l–
13. xl%ˆÏFSÈò 9.2.1, 9.3.1, 9.4.1 ˆòá%l–
14. xl%ˆÏFSÈò 9.4.4 ˆòá%l–
15. xl%ˆÏFSÈò 9.3.3 ˆòá%l–
16. xl%ˆÏFSÈò 9.2.2, 9.3.2, 9.4.2 ˆòá%l–
17. xl%ˆÏFSÈò 9.3.3 ˆòá%l–
18. xl%ˆÏFSÈò 9.2, 9.3, 9.4, ˆòá%l–
19. !lê˛yÙÈüÈ~ ˆË˛ˆÏ§° Óy ê˛∆y!Ü˛Î˚y ˛õyGÎ˚y ÎyÎ˚–
20. !çÙ‰ˆÏlyflõyÙ≈ÈüÈ~ §§ƒÜ˛°y !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà à!ë˛ï˛ •Î˚ ~ÓÇ •ƒy≤’ˆÏÎ˚í˛ ≤ÃÜ,˛!ï˛Ó˚– !Ü˛v !lê˛yˆÏÙÓ˚ ˆ«˛ˆÏe

§§ƒÜ˛°y xyÇ!¢Ü˛ !lˆÏ£ÏˆÏÜ˛Ó˚ xyˆÏà ~ÓÇ xyÇ!¢Ü˛ !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ à!ë˛ï˛ •Î˚– ï˛ˆÏÓ §Ó≈ˆÏ«˛ˆÏe •ƒy≤’ˆÏÎ˚í˛
=ÆÓ#ç# Óy ~Ó˚ ˆ«˛ˆÏe §§ƒÜ˛°y !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ à!ë˛ï˛ •Î˚ ~ÓÇ §Ü˛° ˆ«˛ˆÏe ï˛y !ê˛∆≤’ˆÏÎ˚í˛ ≤ÃÜ,˛!ï˛Ó˚–
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~Ü˛Ü˛ 10 o °y•z!ç Ï̂ly˛õ‰̂ Ïê˛!Ó˚§ñ í z̨•z!°Î˚yÙ Ï̂§y!lÎ˚y G Ü˛í≈̨ y•z!ê˛§ (Lyginopteris,

Williamsonia & Cordaites)ÈüÈ~Ó˚ §yôyÓ˚î ˜Ó!¢‹Tƒ

àë˛l
10.0 í˛zˆÏj¢ƒ
10.1 ≤ÃhflÏyÓly
10.2 °y•z!çˆÏly˛õ‰ˆÏê˛!Ó˚§ (Lyginopteris)

10.2.1  !Óhfl,Ï!ï˛
10.2.2  lyÙÜ˛Ó˚î
10.2.3  ˆÓ˚î%ôÓ˚ í˛z!qò
10.2.4  çll xD

10.3 í˛z•z°yÙˆÏ§y!lÎ˚y (Williamsonia)

10.3.1  !Óhfl,Ï!ï˛
10.3.2  lyÙÜ˛Ó˚î
10.3.3  ˆÓ˚î%ôÓ˚ í˛z!qò
10.3.4  çll xD

10.4 Ü˛í≈˛y•z!ê˛§ (Cordaites)

10.4.1  !Óhfl,Ï!ï˛
10.4.2  lyÙÜ˛Ó˚î
10.4.3  ˆÓ˚î%ôÓ˚ í˛z!qò
10.4.4  çll xD

10.5 §yÓ˚yÇ¢
10.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#
10.7 í z̨_Ó˚Ùy°y

10.0 í ẑ̨ Ïj¢ƒ

~•z ~Ü˛Ü˛ ˛õyë˛ Ü˛ˆÏÓ˚
l ˛õ%là≈!ë˛ï˛ í˛z!qò ~Ó˚ Ó!•Ó˚yàï˛ xyÜ,˛!ï˛ñ xhs˝à≈ë˛l G çll §¡∫ˆÏ¶˛ çylˆÏï˛ ˛õyÓ˚ˆÏÓl–
l ~•z í˛z!qò=ˆÏ°y ˆÜ˛yl Î%ˆÏàÓ˚ ï˛y çylˆÏï˛ ˛õyÓ˚ˆÏÓl ~ÓÇ ï˛yˆÏï˛ xy˛õlyÓ˚ ôyÓ˚îy •ˆÏÓ ˆÎ ˆ§•z Î%ˆÏà Ü˛# ôÓ˚ˆÏlÓ˚

í˛z!qò !SÈ°–
l í˛z!qò çàˆÏï˛Ó˚ x!Ë˛Óƒ!_´ §¡∫ˆÏ¶˛ §%flõ‹T ôyÓ˚îy •ˆÏÓ–

10.1 ≤ÃhflÏyÓly
Ë)˛ï˛_¥#Î˚ !lò¢≈l ˆÌˆÏÜ˛ xyÙÓ˚y çy!l ˆÎ !çÙ‰ˆÏlyflõyÙ≈ çyï˛#Î˚ í˛z!qˆÏòÓ˚ §)ã˛ly Ó‡ˆÏÜ˛y!ê˛ ÓSÈÓ˚ xyˆÏàñ ˆ§•z
˛õƒy!°GˆÏçy•zÜ˛ Î%ˆÏà– ˆÙˆÏ§yˆÏçy!Î˚Ü˛ Î%ˆÏà ≤Ãyôylƒ ˆ˛õˆÏÎ˚ñ ˛õÎ≈yÆ !ÓhflÏyÓ˚ °yË˛ Ü˛ˆÏÓ˚ ô#ˆÏÓ˚ ô#ˆÏÓ˚ xÓ°%!ÆÓ˚ ˛õˆÏÌ
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~!àˆÏÎ˚ ˆàˆÏSÈ– ï˛y•z Óï≈˛Ùyl Î%ˆÏà xyÙÓ˚y ˆ§•z §Ó í˛z!qò xyÓ˚ ˆòáˆÏï˛ ˛õy•z ly– !Ü˛v ï˛yˆÏòÓ˚ xÓ!¢‹T xÇ¢ ˆÌˆÏÜ˛
ˆàˆÏSÈ ç#ÓyŸ¬ Ó˚*ˆÏ˛õ– G•z §Ü˛° í˛z!qˆÏòÓ˚ §yÙ!@˝ÃÜ˛ Óy ˆòˆÏ•Ó˚ xÇ¢ !ÓˆÏ¢£Ï Óï≈˛ÙyˆÏl ˛õ!Ó˚Ó!ï≈˛ï˛ xÓfliyÎ˚ Ë)˛˛õ,ˆÏ¤˛Ó˚
!Ó!Ë˛ß¨ hflÏˆÏÓ˚ ˛õyGÎ˚y ÎyÎ˚ ÎyˆÏòÓ˚ Ê˛!§° Óy ç#ÓyŸ¬ ÓˆÏ°– ≤ÃhflÏÓ˚#Ë)˛ï˛ xÓfliyÎ˚ ï˛yÓ˚y Ë)˛˛õ,ˆÏ¤˛ §ÇÓ˚!«˛ï˛ •ˆÏÎ˚ xyˆÏSÈñ
~ÓÇ Ùy!ê˛ áll Ü˛ˆÏÓ˚ ˛õyGÎ˚y ÎyÎ˚– ~•zÓ˚*˛õ lyly!Óô Ê˛!§° ˛õyGÎ˚yÓ˚ ˛õˆÏÓ˚ ï˛yˆÏòÓ˚ xÇ¢=!°ˆÏÜ˛ Î%_´ Ü˛Ó˚y •Î˚ ~ÓÇ
≤Ãy˜Ïà!ï˛•y!§Ü˛ Î%ˆÏà !ÓòƒÙyl §Ù@˝Ã í˛z!qò!ê˛ˆÏÜ˛ ˛õ%là≈ë˛l (reconstruction) Ü˛Ó˚y •Î˚– ~•z Ó˚Ü˛Ù ˛õ%là≈!ë˛ï˛ í˛z!qò
•° Lyginopteris, Williamsonia xyÓ˚ Cordaites ÎyˆÏòÓ˚ §¡∫ˆÏ¶˛ xyÙÓ˚y !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly Ü˛Ó˚Ó–

10.2 °y•z!çˆÏly˛õˆÏê˛!Ó˚§ (Lyginopteris)

í˛z!qò çàˆÏï˛ fliylÈüüüÈ(Systematic position)

ˆ◊!î ≠ ˆê˛!Ó˚ˆÏí˛yflõyˆÏÙ≈y˛õ!§í˛y (Pteridospermopsida)

Óà≈ ≠ §y•zÜ˛yˆÏí˛y!Ê˛!°ˆÏÜ˛!°§ (Cycadofilicales)

ˆàye ≠ °y•z!çˆÏly˛õˆÏê˛!Ó˚ˆÏí˛!§ (Lyginopteridaceae)

àî ≠ °y•z!çˆÏly˛õ‰ˆÏê˛!Ó˚§ (Lyginopteris)

10.2.1  !Óhfl,Ï!ï˛
§y•ẑ ÏÜ˛y Ï̂í˛y!Ê˛!° Ï̂Ü˛!°§ Ó Ï̂à≈Ó˚ àî=!° ˛õƒy!°ÏG Ï̂çy•zÊ˛ G ˆÙ Ï̂§y Ï̂çy!ÏÎ˚Ü˛ •zÓ˚yÓ˚ (Era) ç#ÓyŸ¬– °y•z!ç Ï̂ly˛õ‰̂ Ïê˛!Ó˚§

Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Î%ˆÏàÓ˚ í˛z!qò–

10.2.2  lyÙÜ˛Ó˚î
Lyginopteris oldhamia lyˆÏÙ ˆÎ í˛z!qò!ê˛Ó˚ lyÙÜ˛Ó˚î Ü˛Ó˚y •Î˚ñ ï˛y á[˛ñ á[˛ xÇ¢ !lˆÏÎ˚•z ˛õ%là≈!ë˛ï˛– !Ó!Ë˛ß¨

§ÙˆÏÎ˚ !Ó!Ë˛ß¨ á[˛ xy!Ó‹,Òï˛ •Î˚ ~ÓÇ !Ë˛ß¨ !Ë˛ß¨ lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ •Î˚– ˆÎÙlÈüüüÈ
Ü˛y[˛ÈüüüÈLyginopteris oldhamia

˛õyï˛y Óy Ê ˛u˛ÈüüüÈSphenopteris hoeninghausii

Ó,hs˝ÈüüüÈRachiopteris aspera

Ù)°ÈüüüÈKaloxylon hookeri

˛õ%Çôyl#ÈüüüÈCrossotheca G Telangium

!Ü˛í˛z˛õ%°ÈüüüÈCalymmatotheca hoeninghausii

Ó#çÈüüüÈLagenostoma lomaxi

10.2.3  ˆÓ˚î%ôÓ˚ í˛z!qò (Sporophyte)

Lyginopteris ≤Ãôylï˛ ˆ˛õ!ê˛∆Ê˛yˆÏÎ˚í˛ Ó˚*ˆÏ˛õ ˛õyGÎ˚y ÎyÎ˚ ˆÜ˛y° Ó° (coal ball) ~Ó˚ ÙˆÏôƒ Ü˛Î˚°yá!l xMÈ˛ˆÏ°
ˆÎÙlñ Lancashire ~ÓÇ Yorkshire-~Ó˚ á!l=!°ˆÏï˛– í˛z!qò Ü˛y[˛ ò#â≈ñ 2mm-4cm. in diameter, ˆÓ˚y!•î#
≤ÃÜ,˛!ï˛Ó˚ Ü˛y[˛ ¢yáy!ß∫ï˛– ˛õyï˛y Óy Ê ˛u˛ (frond) Ü˛yˆÏ[˛Ó˚ í˛z˛õÓ˚ §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛– ˛õyï˛y !m xÌÓy !e˛õ«˛°ñ Ó,hs˝
!môy!ÓË˛_´ (forked) ~ÓÇ Ü˛ƒy!˛õ Ï̂ê˛ê˛ (capitate) @’ƒyu˛ Óï≈˛Ùyl– Ù)° xfliy!lÜ˛ 7mm ˛õÎ≈hs ˝diameter– !Ü˛S%È !Ü˛S%È
˛õyï˛y ˆÓ˚î%ôÓ˚ Óy ˆÓ˚î%fli°# xÌÓy !Ü˛í˛z˛õ%° Î%_´ Ó#ç Ó•l Ü˛ˆÏÓ˚–

Ü˛ƒy!˛õˆÏê˛ê˛ @’ƒyu˛ Ù)° Óƒï˛#ï˛ §Ü˛° xÏD Óï≈˛Ùyl ~ÓÇ ~Ó˚ í˛z˛õ!fli!ï˛Ó˚ çlƒ Oliver & Scott (1904) ˛õ%là≈ë˛l
Ü˛Ó˚ˆÏï˛ §«˛Ù •ˆÏÎ˚!SÈˆÏ°l ~ÓÇ “Seed Ferns” Ó˚*ˆÏ˛õ ≤Ã!ï˛fliy!˛õï˛ Ü˛ˆÏÓ˚l å!ã˛e ≠ 10.2.1, 10.2.2a, 10.2.2bä



NSOU l CC-BT-04 263

!ã˛e lÇ / 10.2.1 - ˛õ%là≈!ë˛ï˛ í˛z!qò–

a                                      b

10.2.2 a-b :  a. ˛õyï˛yó b. Ü˛ƒy!˛õˆÏê˛ê˛ @’ƒyu˛–
(A) Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛lÈ / Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò !l¡¨Ó˚*˛õ å!ã˛e ≠ 10.2.3ä
1. ˆÜ˛ˆÏw ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ ÙIyñ ÎyÓ˚ ÙˆÏôƒ ˆfiê˛yl ˆÜ˛y£Ï ~Ü˛!eï˛ •ˆÏÎ˚ ˆflœÒˆÏÓ˚y!ê˛Ü˛ ˆlfiê˛

(sclerotic nests) àë˛l Ü˛ˆÏÓ˚–

!ã˛e lÇ 10.2.3 /     Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò–

 ˆàÔî çy•zˆÏ°Ù

ÙIy

Óy!•Ó˚ Ü˛ˆÏê≈˛:

 ˆflÒˆÏÓ˚lÜ˛y•zÙy Óƒyu˛
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2. ÙIyˆÏÜ˛ !âˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆÙ§yÜ≈˛ ≤ÃÜ,˛!ï˛Ó˚ ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù (primary xylem)–
3. ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°ˆÏÙÓ˚ Óy•zˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆàÔî çy•zˆÏ°Ù (secondary xylem) Óy Ü˛y¤˛° Ü˛°y (wood), Îy

Ó‡§y!Ó˚ §Ù!ß∫ï˛ !˛õê˛Î%_´ ê˛∆yÜ˛y•zí˛ ~ÓÇ flÒƒy°y!Ó˚Ê˛Ù≈ ê˛∆ƒyÜ˛y•zí˛ myÓ˚y à!ë˛ï˛– ˆàÔî çy•zˆÏ°Ù Manoxylic

≤ÃÜ,˛!ï˛Ó˚–
4. ˆàÔî çy•zˆÏ°ÙˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ xÓfliyl Ü˛Ó˚ˆÏSÈ Ü˛ƒy!¡∫Î˚yÙ– Ü˛ƒy!¡∫Î˚yÙ Óy•zˆÏÊ˛!§Î˚y° (bifacial) xÌ≈yÍ

Ë˛yçÜ˛ ˆÜ˛yˆÏ£ÏÓ˚ í˛zË˛Î˚ !òˆÏÜ˛•z ˆ§ ˆàÔî Ü˛°y àë˛l Ü˛ˆÏÓ˚– ˆàÔî ˆÊœ˛yˆÏÎ˚Ù xˆÏ˛õ«˛y ˆàÔî çy•zˆÏ°Ù §•ˆÏç•z
§ÇÓ˚!«˛ï˛ •Î˚– ˆàÔî ˆÊœ˛yˆÏÎ˚Ù Ü˛°y o&ï˛ l‹T •ˆÏÎ˚ ÎyÎ˚ ï˛y•z xhs˝à≈ë˛ˆÏl ~•z Ü˛°y §•ˆÏç lçˆÏÓ˚ ˛õˆÏí˛¸ ly
~ÓÇ Ë˛yˆÏ°y §ÇÓ˚«˛îG •Î˚ ly–

5. ~•z xÇˆÏ¢Ó˚ Óy•zˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ Ó,•Í Ü˛ˆÏê≈˛:ñ Îy ò%•zË˛yˆÏà !ÓË˛_´ñ Óy!•ˆÏÓ˚Ó˚ Ü˛ˆÏê≈˛: xyÓ˚ !Ë˛ï˛ˆÏÓ˚Ó˚ Ü˛ˆÏê≈˛: hflÏÓ˚–
Óy•zˆÏÓ˚Ó˚ Ü˛ˆÏê≈˛:ÈüÈ~ xÓ˚#Î˚Ë˛yˆÏÓ §!Iï˛ Ó˚ˆÏÎ˚ˆÏSÈ ˆflœÒˆÏÓ˚lyÜ˛y•zÙy Óƒyu˛ xyÓ˚ !Ë˛ï˛ˆÏÓ˚Ó˚ Ü˛ˆÏê≈˛: ˛õƒyˆÏÓ˚lÜ˛y•zÙy
ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛– Ü˛ˆÏê≈˛: ~ Ó˚ˆÏÎ˚ˆÏSÈ ˛õey!Ë˛§yÓ˚#–

6. xˆÏlÜ˛ ˆ«˛ˆÏe ˆ˛õ!Ó˚í˛yÙ≈ ˆòáy ÎyÎ˚–
(B) ˛õyï˛yÓ˚ xhs˝à≈ë˛l /  ˛õyï˛yÓ˚ xhs˝à≈ë˛l !l¡¨Ó˚*˛õÈüüüÈ
1. |ôÁ≈ G !l¡¨cÜ˛ Óï≈˛Ùyl
2. |ôÁ≈cÜ˛ !Ü˛í˛z!ê˛Ü˛°Î%_´
3. ˆÙˆÏ§y!Ê˛° Ü˛°y ˛õƒy!°ˆÏ§í˛ G ˆflõyO#ˆÏï˛ !ÓˆÏË˛!òï˛ó
4. ˛õeÓ˚¶…˛ !l¡¨cˆÏÜ˛ Óï≈˛Ùyl–
(C) Ù)ˆÏ°Ó˚ xhs˝à≈ë˛l /
1. ˆàÔî Ó,!k˛ Óï≈˛Ùylñ
2. çy•zˆÏ°Ùñ ˆÊœ˛yˆÏÎ˚Ù xÓ˚#Î˚ÈüüüÈê˛∆y•zxyÜ≈˛ ˆÌˆÏÜ˛ ˛õ!°xyÜ≈˛
3. çy•zˆÏ°Ù ~:yÜ≈˛ (exarch)

(D) Ó,ˆÏhs˝Ó˚ xhs˝à≈ë˛l /  Ó,̂ Ïhs˝Ó˚ xhs˝à≈ë˛l §ÇÓ•l Ü˛°y v, y xÌÓy w xyÜ˛yÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚– çy•zˆÏ°Ùñ ˆÊœ˛yˆÏÎ˚Ù
myÓ˚y xyÓ,ï˛ å!ã˛e ≠ 10.2.4ä–

10.2.5a ˛õ%Ç Ï̂Ó˚î% ˛õe– !ã˛e ≠ 10.2.5b ˛õ%Ç Ï̂Ó˚î%fli°#–

!ã˛e lÇ /     10.2.4     /     Ó,ˆÏhs˝Ó˚ ≤ÃfliˆÏFSÈò–

§ÇÜ˛°l
Ü˛°y
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10.2.4  çll xD (Reproductive Structures)

ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ ˛õyï˛y ˛õ%Ç ~ÓÇ flf#ˆÏÓ˚î% ˛õe Ó•l Ü˛ˆÏÓ˚–
(A) ˛õ%ÇˆÏÓ˚î%fli°# Crossotheca lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– í˛zÓ≈Ó˚ ˛õeÜ˛ ã˛yÙã˛yÜ˛yÓ˚ (spathulate) ˆòáˆÏï˛ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛
xÇˆÏ¢Ó˚ ï˛°yÓ˚ !òˆÏÜ˛ ≤ÃyÎ˚ 20!ê˛ V%˛°hs˝ (pendant) !mÈüÈÜ˛«˛Î%_´ ˛õ%ÇˆÏÓ˚î%fli°# Óï≈˛Ùyl– ~ê˛y ˆòáˆÏï˛ ˆ•Î˚yÓ˚ Ó y¢
(hair brush) ~Ó˚ ÙˆÏï˛y– ˛õ%ÇˆÏÓ˚î% !ï˛l!ê˛ ˜¢°!¢Ó˚y §Ù!ß∫ï˛ xÌ≈yÍ ê˛∆y•z!°ê˛ å!ã˛e ≠ 11.2.5 a-bä– ˛õ%ÇˆÏÓ˚î% Pre-

pollen çyï˛#Î˚–
(B) flf#ˆÏÓ˚î%˛õe Óy Lagenostoma /  Oliver & Scott (1904) xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l– Ë)˛ï˛y!_¥Ü˛ ÓˆÏ°l xy˛õyÓ˚
Ü˛yÓ!l≈!Ê˛Ó˚y§ (Upper Carboniferous) Î%ˆÏàÓ˚ í˛z!qòyÇ¢– Ó#ç Óy G!Ë˛í˛z°ñ
!Ü˛í˛z!˛õí˛z° (cupule) myÓ˚y xyÓ,ï˛– !Ü˛í˛z!˛õí˛z° !ê˛í˛z!°˛õ (tulip) xyÜ,˛!ï˛Ó˚– ˛õ!Ó˚îï˛
xÓfliyÎ˚ 8-10 á Ï̂[˛ !ÓË˛_´– !Ü˛í z̨!˛õí z̨° Ü˛ƒy!˛õ Ï̂ê˛ê˛ @˝Ã!si myÓ˚y xyFSÈy!òï˛– !Ü˛í z̨!˛õí z̨°ÈüÈ~Ó˚
ÙyV˛ÈáyˆÏl ~Ü˛!ê˛ |ôÁ≈Ù%á (orthotropous) ≤ÃÜ,˛!ï˛Ó˚ !˛õ˛õyÜ,˛!ï˛ !í˛¡∫Ü˛ (ovule)

Óï≈˛Ùyl– º*î ˆ˛õy£ÏÜ˛ Ü˛°y (nucellus), !í˛¡∫Ü˛ cÜ˛ myÓ˚y xyÓ,ï˛ ˆÜ˛Ó°Ùye í˛z˛õˆÏÓ˚Ó˚
xÇ¢ ˆÎáyˆÏl ~Ü˛!ê˛ ˆSÈyˆÏê˛y !SÈo à!ë˛ï˛ •Î˚ ÎyˆÏÜ˛ !í˛¡∫Ü˛Ó˚¶…˛ (micropyle) Ó°y •Î˚–
~Ó˚ í˛z˛õˆÏÓ˚•z (pollen chamber) ˛õÓ˚yà Ü˛«˛ ÌyˆÏÜ˛– ~•z Ü˛«˛!ê˛ ç!ê˛°– ~•z xÇˆÏ¢
~Ü˛!ê˛ Êœ˛ƒy: xyÜ˛yˆÏÓ˚Ó˚ sclerotic Ü˛°y !òˆÏÎ˚ à!ë˛ï˛ •Î˚ !lí˛zˆÏ§°y§ ˆÌˆÏÜ˛– ~Ó˚ Ê˛ˆÏ°
~Ü˛ê˛y Ü˛«˛ í˛zÍ˛õß¨ •Î˚ ÎyˆÏÜ˛ °ƒyˆÏçˆÏlˆÏfiê˛yÙ (Lagenostome) ÓˆÏ°– ~•z xÇˆÏ¢
ê˛∆y•z!ê˛ê˛ (trilete) ≤ÃyÜ˛ÈüÈ˛õÓ˚yà ˆÓ˚î% (Pre-pollen) çÙy •Î˚ å!ã˛e ≠ 10.2.6 a-dä–

!ã˛e lÇ /     10.2.6     /      b. Ó#ç Óy G!Ë˛í z̨°ó
c. Ó#ˆÏçÓ˚ °¡∫ˆÏFSÈòó d. Ó#ˆÏçÓ˚ í˛z˛õˆÏÓ˚Ó˚ xÇ¢–

10.3 í˛z•z!°Î˚yÙˆÏ§y!lÎ˚y (Williamsonia)

í˛z!qò çàˆÏï˛ fliylÈüüüÈ(Systematic position)

ˆ◊!î ≠ §y•zÜ˛yí˛˛õ‰!§í˛y (Cycadopsida)

Óà≈ ≠ §y•zÜ˛y!í˛Î˚•zˆÏí˛!°§ (Cycadeoidales)

10.2.6a

–

°ƒyˆÏçˆÏlˆÏfiê˛yÙ

b
c

d

!Ü˛í˛z!˛õí˛z°
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ˆàye ≠ í˛z•z!°Î˚yÙˆÏ§y!lˆÏÎ˚!§ (Williamsoniaceae)

àî ≠ í˛z•z!°Î˚yÙˆÏ§y!lÎ˚y (Williamsonia)

10.3.1  !Óhfl,Ï!ï˛
ê˛∆yÎ˚y!§§ ˆÌˆÏÜ˛ !e´ˆÏê˛!§ˆÏÎ˚§ Î%ˆÏà ~ˆÏòÓ˚ !Óhfl,Ï!ï˛ñ ï˛ˆÏÓ ç%Ó˚y!§Ü˛ Î%ˆÏà ~Ó˚y ≤Ãyôylƒ ˆ˛õˆÏÎ˚ˆÏSÈ ~ÓÇ §Ó≈yˆÏ˛õ«˛y ˆÓ!¢

!SÈ°– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ Ó˚yçÙ•° ˛õy•yˆÏí˛¸ hflÏÓ˚#Ë)˛ï˛ ¢#°yÎ˚ í˛zFã˛ ç%Ó˚y!§Ü˛ Î%ˆÏà ~ˆÏòÓ˚ ˛õyGÎ˚y ÎyÎ˚–

10.3.2  lyÙÜ˛Ó˚î
≤ÃÌˆÏÙ Zamia gigas lyˆÏÙ í˛z•z!°Î˚yÙ§l (1870) xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l •zÎ˚Ü≈˛¢yÎ˚yÓ˚ (Yorkshire) ~Ó˚ ç%Ó˚y!§Ü˛

Î%ˆÏàÓ˚ ¢#°y ˆÌˆÏÜ˛– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° ï˛y Williamsonia gigas lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ •Î˚– ˛õyï˛y Ptilophyllum cutchense,

Otozamites, Ü˛y[˛ Bucklandia indica, ˛õ%Ç˛õ%‹õ Weltrichia, flf#˛õ%‹õ Williamsonia– 1932 §yˆÏ° xôƒy˛õÜ˛
Ó#Ó˚Ó° §y•yl# (Prof. Birbal Sahni) Williamsonia sewardiana lyˆÏÙ í˛z!qò!ê˛ˆÏÜ˛ ˛õ%là≈ë˛l Ü˛ˆÏÓ˚l– ~!ê˛•z
Ë˛yÓ˚ï˛ÓˆÏ£Ï≈Ó˚ ≤ÃÌÙ ˛õ%là≈ë˛l Ü˛Ó˚y ç#ÓyŸ¬ í˛z!qò (reconstructed fossil plant)–

10.3.3  ˆÓ˚î%ôÓ˚ í˛z!qò (Sporophyte)

˛õ%là≈!ë˛ï˛ í˛z!qò!ê˛ xyÜ˛yˆÏÓ˚ ˆSÈyˆÏê˛y– 1.5-2m °¡∫yñ Ü˛y¤˛°ñ hflÏΩ˛yÜ˛yÓ˚ Ü˛y[˛– ÎyˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ §!˛õ≈°yÜ˛yˆÏÓ˚
§!Iï˛ fliyÎ˚# ˛õeÙ)°ñ Ü˛yˆÏ[˛Ó˚ x@˝ÃË˛yˆÏà Ó˚ˆÏÎ˚ˆÏSÈ ~Ü˛=FSÈ §Ó˚° ˛õ«˛° ˆÎÔ!àÜ˛ ˛õe Îy Ptilophyllum lyˆÏÙ
˛õ!Ó˚!ã˛ï˛– ˛õyï˛yÎ˚ §Ùyhs˝Ó˚y° !¢Ó˚y!Ólƒy§ Óï≈˛Ùylñ §)Ñã˛yˆÏ°y ¢ÕÒ ˛õeG ˆòáy ÎyÎ˚– ˛õyï˛yÎ˚ !§l!í˛ˆÏê˛yˆÏã˛!°Ü˛
(Syndetocheilic) ≤ÃÜ,˛!ï˛Ó˚ ˛õeÓ˚¶…˛ Óï≈˛Ùyl– ˛õyŸª≈#Î˚ ¢yáy í˛zÓ≈Ó˚ Óy Ó¶˛ƒy ≤ÃÜ,˛!ï˛Ó˚– ˛õyŸª≈#Î˚ ¢yáyÓ˚ ˆàyí˛¸y §ÇÜ%˛!ã˛ï˛
~ÓÇ ôyÓ˚îy Ü˛Ó˚y •Î˚ ˆÎ ~•z ¢yáy=ˆÏ°y xy°yòy •ˆÏÎ˚ !àˆÏÎ˚ xDç çll ~Ó˚ Ü˛yç Ü˛ˆÏÓ˚– ˛õ%là≈ë˛ˆÏl ˛õyŸª≈#Î˚ ¢yáy flf#ˆÏÓ˚î%
˛õeÙOÓ˚# Ó•l Ü˛ˆÏÓ˚ˆÏSÈ ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ Ü˛yÓ˚î ˛õ%Ç˛õ%‹õ Ü˛#Ë˛yˆÏÓ àyˆÏSÈ !SÈ° ï˛y §!ë˛Ü˛ Ë˛yˆÏÓ çyly ˆl•z å!ã˛e ≠ 10.3.1,

10.3.2ä–

!ã˛e lÇ /     10.3.1 /     ˛õ%là≈!ë˛ï˛ í˛z!qò–               !ã˛e lÇ /     10.3.2     /     ˛õyï˛y Ptilophyllum–
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(A) Ü˛yˆÏ[˛Ó˚ ≤ÃfliˆÏFSÈò / Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛ˆÏl §y•zÜ˛yˆÏí˛yÊ˛y•zê˛ ~Ó˚ ˜Ó!¢‹Tƒ Óï≈˛Ùyl–
1. Óy•zˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆÓ!‹Tï˛ ˛õeÙ)°– ~Ó˚ Ü˛yÓ˚ˆÏî Ü˛yˆÏ[˛Ó˚ ˛õ!Ó˚ˆÏ°á xÙ§,î G ˆì˛í˛zˆÏá°yˆÏly–
2. ˆÜ˛ˆÏw ÙIy í˛z˛õ!fliï˛–
3. ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù ~u˛yÜ≈˛–
4. ˆàÔî çy•zˆÏ°Ù Óï≈˛Ùylñ ê˛∆yÜ˛y•zí˛ ˆ§y˛õylyÜ˛yÓ˚–
5. àyí≈˛!°Ç (girdling) ˛õey!Ë˛§yÓ˚# xl%˛õ!fliï˛–

10.3.4  çll xD (Reproductive Structures)

í˛zÓ≈Ó˚ ˛õyŸª≈#Î˚ ¢yáy ~Ü˛!°D !Ó!¢‹T flf#ÈüÈçll xD ôyÓ˚î Ü˛ˆÏÓ˚– flf#˛õeÙOÓ˚#Ó˚ ÙyV˛áyˆÏl Ó˚ˆÏÎ˚ˆÏSÈ §Ù í˛z_y°
xô≈ˆÏày°yÜ˛yÓ˚ ˛õ%‹õôÓ˚ Óy !Ó˚ˆÏ§˛õê˛ƒyÜ˛° (receptacle)– ~Ó˚ í˛z˛õÓ˚ ~Ü˛yhs˝Ó˚Ë˛yˆÏÓ !ÓlƒhflÏ Ó˚ˆÏÎ˚ˆÏSÈ ò#â≈ Ó,hs˝Î%_´ !í˛¡∫Ü˛
~ÓÇ •zrê˛yÓ˚ˆÏ§!Ùly° ˆflÒ° Óy ¢ÕÒ (interseminal scale)– §¡õ)î≈ ˆÜ˛yîê˛y ÙOÓ˚# ˛õe Óy bract myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛–
!í˛¡∫Ü˛ |ôÁ≈Ù%á# (orthotropous), !lí˛zˆÏ§°y§ !í˛¡∫Ü˛cÜ˛ myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛ñ !í˛¡∫Ü˛ Ó˚¶…˛ Óƒï˛#ï˛– !í˛¡∫Ü˛cÜ˛ °¡∫y
Ùy•zˆÏe´y˛õy•z°yÓ˚ l° àë˛l Ü˛ˆÏÓ˚– •zrê˛yÓ˚ˆÏ§!Ùly° ˆflÒ°=!° §ÙË˛yˆÏÓ §!Iï˛ ÌyˆÏÜ˛ G ~Ü˛ê˛y Ó˚«˛y xyÓÓ˚î !•§yˆÏÓ
Ü˛yç Ü˛ˆÏÓ˚– flf# çll xD Williamsonia lyˆÏÙ x!Ë˛!•ï˛ Ü˛Ó˚y •Î˚ å!ã˛e ≠ 10.3.3 a-bä–

!ã˛e ≠ 10.3.3a !ã˛e ≠ 10.3.3b

flf#ÈüÈçll xD– flf#ÈüÈ˛õ%‹õ Óy !í˛¡∫Ü˛–

Weltrichia lyˆÏÙ ˛˛õ%Ççll xD ˛õ!Ó˚!ã˛ï˛ ~ÓÇ lyly ≤Ãçy!ï˛ Óï≈˛Ùyl– ˛õ%ÇˆÏÓ˚î% ˛õe=!° xyÓï≈˛yÜ˛yˆÏÓ˚ §!Iï˛–
l#ˆÏã˛Ó˚ xÇ¢ Î%_´ •ˆÏÎ˚ ˆ˛õÎ˚y°yÜ,˛!ï˛ xyÜ˛yÓ˚ ôyÓ˚î Ü˛ˆÏÓ˚ñ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ Ù%_´ ÌyˆÏÜ˛– ≤ÃyÎ˚ 20-30 ˛õ%ÇˆÏÓ˚î% ˛õe ÌyˆÏÜ˛–
≤ÃˆÏï˛ƒÜ˛ ˛õ%ÇˆÏÓ˚î% ˛õe ˛õyŸª≈#Î˚ ˛õeÜ˛ Ó•l Ü˛ˆÏÓ˚ Îy ˛õÓ˚Óï≈˛#Ü˛yˆÏ° §y•zlƒyl!çÎ˚yÙ ôyÓ˚î Ü˛ˆÏÓ˚ å!ã˛e ≠ 10.3.4 a-eä–
˛õ%ÇˆÏÓ˚î% ÙˆÏlyÜ˛°ˆÏ˛õê˛ (monocolpate) ≤ÃÜ,̨ !ï˛Ó˚–



268 NSOU l CC-BT-04

           a                            b                 c                 d                   e

     ˛õ%Ç çll xD                  ˛õ%Ç çll xD      ˛õ%Ç çll xD     §y•zlƒyl!çÎ˚yÙ    §y•zlƒyl!çÎ˚yÙ
!ã˛e lÇ /     10.3.4 a-e     /      a. ˛õ%Ççll xD Weltrichia spectabilis; b. ˛õ%Ççll xD Weltrichia

whitbiensis; c. ˛õ%Ç çll xD Weltrichia santalensis; d. §y•zlƒyl!çÎ˚yÙ §• ˛õ%ÇˆÏÓ˚î%˛õe
Weltrichia spectabilis; e. §y•zlƒyl!çÎ˚yÙ §• ˛õ%ÇˆÏÓ˚î%˛õe Weltrichia whitbiensis–

WilliamsoniaÈüÈÓ˚ ̨õ!Ó˚îï˛ Ó#ç=!° (Sharma, 1970) §Ó,hs˝Ü˛– !mÓ#ç˛õe# ~ÓÇ §§ƒ° (endospernic)– Ó#çcÜ˛
§%flõ‹Tñ !Ë˛ï˛ˆÏÓ˚Ó˚ xÇ¢ ˛õƒyˆÏÓ˚lÜ˛y•zÙy ˆÜ˛y£Ï myÓ˚y à!ë˛ï˛ G Ë˛ƒy§Ü%˛°yÓ˚ xÇ¢Î%_´–

10.4 Ü˛í≈˛y•z!ê˛§ (Cordaites)

í˛z!qò çàˆÏï˛ fliylÈüüüÈ(Systematic position)

ˆ◊!î ≠ Ü˛!lˆÏÊ˛ˆÏÓ˚y˛õ!§í˛y (Coniferopsida)

Óà≈ ≠ Ü˛í≈˛y•zˆÏê˛!°§ (Cordaitales)

ˆàye ≠ Ü˛í≈˛y•zˆÏê˛!§ (Cordaitaceae)

àî ≠ Ü˛í≈˛y•z!ê˛§ (Cordaites)

10.4.1  !Óhfl,Ï!ï˛
Ü˛í≈˛y•zˆÏê˛!°§ ÓˆÏà≈Ó˚ í˛z!qòÓ˚y ˛õyÓ˚ˆÏÙyÜ˛yˆÏÓ≈yy!lˆÏÊ˛Ó˚y§ (Permo-Carboniferous) Î%ˆÏà í˛zqÓ •ˆÏÎ ç%Ó˚y!§Ü˛ Î%ˆÏà

!l/ˆÏ¢£Ï •ˆÏÎ˚ ÎyÎ˚– Ü˛yˆÏÓ≈y!lˆÏÊ˛Ó˚y§ Î%ˆÏà ~•z §Ü˛° í˛z!qò !Ó¢y° ÓlË)˛!Ù §,!‹T Ü˛ˆÏÓ˚!SÈ°– §y•zˆÏÓ!Ó˚Î˚yñ !ã˛lñ Ë˛yÓ˚ï˛Ó£Ï≈ñ
xˆÏfiê˛∆!°Î˚yñ ò!«˛î xy!Ê ˛Ü˛yñ ò!«˛î xyˆÏÙ!Ó˚Ü˛yñ xy•zGÎ˚y ~ÓÇ Ü˛yl§y§ ~Ó˚˛ õyÓ˚ˆÏÙyÜ˛yˆÏÓ≈y!lˆÏÊ˛Ó˚y§ Î%ˆÏà ~ˆÏòÓ˚ ≤Ãyã%˛Î≈
!SÈ°–

10.4.2  lyÙÜ˛Ó˚î
Ü˛í≈˛y•z!ê˛§ ≤ÃÌˆÏÙ ˛õyï˛yÓ˚ lyÙÜ˛Ó˚î Ü˛Ó˚y •Î˚– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° §Ù@˝Ã í˛z!qò!ê˛•z ~•z lyˆÏÙ x!Ë˛!•ï˛ Ü˛Ó˚y •Î˚–

Ü˛y[˛ÈüüüÈÜ˛í≈˛y•zçy•z°l (Cordaixylon), Ü˛í≈˛y•zGçy•z°l (Cordaioxylon), í˛yˆÏí˛yçy•z°l (Dadoxylon),

ˆÙˆÏ§yçy•z°l (Mesoxylon), lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– Ù)°ˆÏÜ˛ xƒyÙy•z°l (Amyelon), fiê˛∆!Ó°y§ˆÏÜ˛ Ü˛í≈˛y•z!ê˛xƒylÌy§

(Cordaitanthus), ÙIy Ï̂Ü˛ xyÓ˚!ê˛!§Î˚y (Artisia), ~ÓÇ Ó#ç Ï̂Ü˛ Ü˛í≈̨ y•zÜ˛yÓ˚̨ õy§ (Cordaicarpus), Óy̨ !Ù Ï̂ê ∆̨yflõyÓ˚ÙyÙ

(Mitrospermum) Ó°y •Î˚–
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!ã˛e ≠ 10.4.3a Cordaixylon– !ã˛e ≠ 10.4.3b Ü˛yˆÏ[˛Ó˚ ≤ÃhflÏˆÏFSÈò åˆÜ˛y£Ï#Î˚ä–

!ã˛e ≠ 10.4.3c ÙIyÜ˛y‹T§•–

!ã˛e ≠ 10.4.2 ˛õyï˛yÓ˚ ≤ÃhflÏˆÏFSÈò–

!ã˛e ≠ 10.4.3d ˛õyï˛y G ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ~Ü˛yÇ¢–

!ã˛e ≠ 10.4.la ˛õ%là≈!ë˛ï˛
í˛z!qò (Scott, 1909)–

!ã˛e ≠ 10.4.lb ˛õ%là≈!ë˛ï˛
í˛z!qò (Cridland, 1964)–

!ã˛e ≠ 10.4.lc !ÓÓ˚&Í çyï˛#Î˚ ≤Ãçy!ï˛
(Rothwell & Warner, 1984)–

!ã˛e ≠ 10.4.ld ˛õyï˛y–
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10.4.3  ˆÓ˚î%ôÓ˚ í˛z!qò (Sporophyte)

Scott (1909) ~•z í˛z!qò!ê˛ !Ó!Ë˛ß¨ xÇ¢ ~Ü˛!eï˛ Ü˛ˆÏÓ˚ ˛õ%là≈ë˛l Ü˛ˆÏÓ˚l G !l¡¨Ó˚*˛õ ˆòl– !Ó¢y°Ó,«˛ çyï˛#Î˚
í˛z!qòñ í˛zFã˛ï˛yÎ˚ ≤ÃyÎ˚ 30m ~ÓÇ Óƒy Ï̂§ ≤ÃyÎ˚ 1m– x@˝ÃË˛yˆÏà §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ §Ó˚° ˛õyï˛yñ ÎyÓ˚ Ü˛ˆÏ«˛ ¢yáy í˛zÍ˛õß¨
•Î˚ xÌ≈yÍ x@˝ÃË˛yà ¢yáy!ß∫ï˛– ˛õyï˛y §Ó˚°ñ §)Ñã˛yˆÏ°yñ ¢_´ñ Ó,hs˝!Ó•#lñ Ùôƒ!¢Ó˚y!Ó•#l– !¢Ó˚y!Ólƒy§ §Ùyhs˝Ó˚y° ≤ÃÜ,˛!ï˛Ó˚–
¢yáy ˛õ%Ç G flf#çll xD Ó•l Ü˛ˆÏÓ˚– Ù)° Óï≈˛Ùylñ ~ÓÇ xˆÏlÜ˛ ò)Ó˚ ˛õÎ≈hs˝ !Óhfl,Ïï˛–

˛õÓ˚Óï≈˛#Ü˛yˆÏ° Cridland (1964) ~Ó˚ ˛õ%là≈ë˛l Ü˛ˆÏÓ˚l ~Ü˛ê˛y 5m í˛zFã˛ï˛yÓ˚ í˛z!qò ÎyÓ˚ ˆë˛§ Ù)° (Stilt roots)

Óï≈˛Ùyl ÙƒylˆÏ@˝ÃyË˛ ~Ó˚ ÙˆÏï˛y– Ê˛ˆÏ° ôyÓ˚îy Ü˛Ó˚y •Î˚ ˆÎ ~•z çyï˛#Î˚ í˛z!qˆÏòÓ˚ Ó§!ï˛ §yÙ%!oÜ˛ xMÈ˛ˆÏ° !SÈ°– ˆÎÙl
Óï≈˛ÙyˆÏl ÙƒylˆÏ@˝ÃyË˛ çyï˛#Î˚ í˛z!qò xyˆÏSÈ– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° àˆÏÓ£Ïîy xl%ÎyÎ˚# ôyÓ˚îy Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ˆÎ xhs˝ï˛ ~Ü˛ê˛y ≤Ãçy!ï˛
Ó#Ó˚&Í çyï˛#Î˚– ˛õyï˛yÓ˚ xyÜ˛yˆÏÓ˚Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Cordaties ˆÜ˛ !ï˛l ≤ÃÜ˛yˆÏÓ˚ Ë˛yà Ü˛Ó˚y ÎyÎ˚– ≤Ã§y!Ó˚ï˛ ˛õyï˛y Î%_´
•zí˛zÜ˛í≈˛y!ê˛§ (Eu-Cordaties)ñ Ë˛Õ‘yÜ˛yÓ˚ Óy °ƒy™!§ˆÏÎ˚yˆÏ°ê˛ ˛õyï˛y Î%_´ í˛!Ó˚ Ü˛í≈˛y•z!ê˛§ (Dory-Cordaties) ~ÓÇ
§Ó˚& ˛õyï˛y Î%_´ Óy ˆ˛õyÎ˚y Ü˛í≈˛y•z!ê˛§ (Poa Cordaites) å!ã˛e ≠ 10.4.1a-dä– ˛õyï˛yÓ˚ xhs˝à≈ë˛ˆÏl fli(° !Ü˛í˛z!ê˛Ü˛°Î%_´
|ôÁ≈cÜ˛ Óï≈˛Ùyl– ~Ó˚ l#ˆÏã˛ fli(° ≤Ãyã˛#Ó˚Î%_´ ˆflœÒˆÏÓ˚lÜ˛y•zÙy •y•zˆÏ˛õyí˛yÓ˚!Ù§– •y•zˆÏ˛õyí˛yÓ˚!Ù§ ly!°Ü˛y Óy!u˛° ˛õÎ≈hs˝
≤Ã§y!Ó˚ï˛– ˆÙˆÏ§y!Ê˛° Ü˛°y ˛õƒy!°ˆÏ§í˛ G flõ!OˆÏï˛ flõ‹TË˛yˆÏÓ !ÓˆÏË˛!òï˛ •Î˚– !l¡¨cˆÏÜ˛ •ƒyˆÏ≤’yˆÏã˛!°Ü˛ ˛õeÓ˚¶…˛ Óï≈˛Ùyl
å!ã˛e ≠ 10.4.2ä– Ü˛y[˛ xˆÏlÜ˛ lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ÈüüüÈÎÌyñ Dadoxylon, Cordaixylon, Mesoxylon •zï˛ƒy!ò–
≤ÃfliˆÏFSÈˆÏò Ü˛yˆÏ[˛Ó˚ ˆÜ˛wfliˆÏ° !Ó¢y° ÙIy ÌyˆÏÜ˛ñ ÎyˆÏÜ˛ !âˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù ï˛yÓ˚˛õÓ˚ ˆàÔî Ü˛y¤˛°
Ü˛°yÈüüüÈ!˛õÜ‰˛ˆÏlyçy•z!°Ü˛ (pycnoxylic) ≤ÃÜ,˛!ï˛Ó˚– ≤ÃyÌ!ÙÜ˛ çy•zˆÏ°Ù ~u˛yÜ≈˛– ÙIy Ü˛y‹T (cast) Ó˚*ˆÏ˛õ §ÇÓ˚!«˛ï˛ñ
(Artisia) ÎyÓ˚ lyÙÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ å!ã˛e ≠ 10.4.3a-c)– Ù)°ˆÏÜ˛ Amyelon Ó°y •Î˚– xhs˝à≈ë˛ˆÏl ÙyV˛áyˆÏl 2-4

~:yÜ≈˛ ˆ≤ÃyˆÏê˛yçy•zˆÏ°Ù Óï≈˛Ùyl– ï˛yÓ˚ Óy•zˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆàÔî çy•zˆÏ°Ù ~ÓÇ ˆ˛õ!Ó˚í˛yÙ≈ å!ã˛e ≠ 10.4.4ä–

!ã˛e lÇ /     10.4.4     /      Amyelon Ù)ˆÏ°Ó˚ ≤ÃfliˆÏFSÈò–
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10.4.4  çll xD (Reproductive Structures)

çll xD ~Ü˛!°D ~ÓÇ ~ˆÏÜ˛ ˆfiê˛∆y!Ó°y§ Óy ˛õ%‹õ!Ólƒy§ Ó°y •Î˚–

˛˛õ%Ç ~ÓÇ flf#çll xDˆÏÜ˛ (Cordaitanthus) Ó°y •Î˚– çll xD ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ xˆÏDÓ˚ í˛z˛õÓ˚ !ÓlƒhflÏ ÌyˆÏÜ˛–
≤ÃyÌ!ÙÜ˛ xÏD ˆàÔî !Óê˛˛õ (secondary shoot) ôyÓ˚î Ü˛ˆÏÓ˚ ÙOÓ˚# ˛õˆÏeÓ˚ Ü˛ˆÏ«˛– ˆàÔî !Óê˛˛õ ~Ó˚ Ó,!k˛ !lÎ˚ï˛ ~ÓÇ
§!˛õ≈°yÜ˛yˆÏÓ˚ Ó•l Ü˛ˆÏÓ˚ ¢ÕÒ Óy scale– ˆÓ!¢Ó˚Ë˛yà ¢ÕÒ Ó¶˛ƒyñ ˆÜ˛Ó°Ùye í˛z˛õˆÏÓ˚Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ÌyˆÏÜ˛ í˛zÓ≈Ó˚ ~ÓÇ
˛õ%ÇˆÏÓ˚î%fli°# xÌÓy !í˛¡∫Ü˛ ôyÓ˚î Ü˛ˆÏÓ˚ å!ã˛e ≠ 10.4.5 a-bä–

!ã˛e lÇ /     10.4.5 a     /      Cordaitanthus ˛ˆfiê˛∆y!Ó°y§–

l ˛õ%Ççll xD / ˛Cordaitanthus concinnus lyˆÏÙ ˛õ!Ó˚!ã˛ï˛– ˆàÔî !Óê˛ˆÏ˛õ 25-40 ¢ÕÒ Óï≈˛Ùyl ~ÓÇ 5-

10!ê˛  ÌyˆÏÜ˛ í˛zÓ≈Ó˚ ÌyˆÏÜ˛– ≤Ã!ï˛!ê˛ í˛zÓ≈Ó˚ ¢ÕÒ 6ê˛y Ü˛ˆÏÓ˚ ˛õ%ÇˆÏÓ˚î%fli°# ôyÓ˚î Ü˛ˆÏÓ˚– ˆÓ˚î%fli°#Ó˚ ÙˆÏôƒ ˛õ%ÇˆÏÓ˚î% !ÓòƒÙyl å!ã˛e
≠ 10.4.5 bä–

!ã˛e lÇ /     11.4.5 b     /      Cordaitanthus ˛õ%Ççll xD–

l flf# çll xD / ˛Cordaitanthus pseudofluitans flf# çll xˆÏDÓ˚ lyÙ– àë˛ˆÏl ˛õ%Ççll xˆÏDÓ˚ ÙˆÏï˛y•z–
ˆàÔî !Óê˛˛õ 16-20 §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ ¢ÕÒ myÓ˚y à!ë˛ï˛– 4-6 ¢ÕÒ í˛zÓ≈Ó˚ ~ÓÇ ≤Ã!ï˛!ê˛Ó˚ x@˝ÃË˛yˆÏà ~Ü˛ê˛y Ü˛ˆÏÓ˚
!í˛¡∫Ü˛ !ÓòƒÙyl– !í˛¡∫Ü˛ ≤’ƒy!ê˛flõyÓ˚!ÙÜ˛ (platyspermic)– !í˛¡∫ˆÏÜ˛Ó˚ ÙˆÏôƒ !lí˛zˆÏ§°y§ xyˆÏSÈ ~ÓÇ ï˛y
•zlˆÏê˛=ˆÏÙrê˛ myÓ˚y xyÓ,ï˛ ˆÜ˛Ó°Ùye Ùy•zˆÏe´y˛õy•z° SÈyí˛¸y ˆÎáyˆÏl °¡∫y Ùy•zˆÏe´y˛õy•z°yÓ˚ ly!° àë˛l Ü˛ˆÏÓ˚– Ó#ç V%˛°hs˝



272 NSOU l CC-BT-04

xÓfliyÎ˚ Ìy Ï̂Ü˛– ˛õ!Ó˚îï˛ Ó#ç Ï̂Ü˛ Cordaicarpus Ó°y •Î˚– ~SÈyí ¸̨y Cardiocarpus, Mitrospermum, Samaropsis

lyˆÏÙG Ó#ç xyˆÏSÈ å!ã˛e ≠ 10.4.6 a-cä–

10.5  §yÓ˚yÇ¢

Lyginopteris, Williamsonia ~ÓÇ Cordaites !ï˛l!ê˛ lyÙÜ˛Ó˚y ˛õ%là≈!ë˛ï˛ ç#ÓyŸ¬ í˛z!qò– !Ó!Ë˛ß¨ xD ~Ü˛!eï˛
Ü˛ˆÏÓ˚ !Ó!Ë˛ß¨ ˜ÓK˛y!lÜ˛ !Ó!Ë˛ß¨ §ÙÎ˚ ï˛y ˛õ%là≈ë˛l Ü˛ˆÏÓ˚ˆÏSÈl– ~ˆÏòÓ˚ ÙˆÏôƒ Lyginopteris ~ÓÇ Cordaites

≤Ãôylï˛ ˛õƒy!°GˆÏçy•zÜ˛ Î%ˆÏàÓ˚ í˛z!qò xyÓ˚ Williamsonia ˆÙˆÏ§yˆÏçy•zÜ˛ Î%ˆÏàÓ˚–

10.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. Lyginopteris oldhamia ˆÜ˛ñ Ü˛ˆÏÓ ˛õ%là≈ë˛l Ü˛ˆÏÓ˚l⁄ ï˛yÓ˚ !Ó!Ë˛ß¨ á![˛ï˛ xÇˆÏ¢Ó˚ lyÙ !°á%l– ~ê˛y ˆÜ˛yl
Î%ˆÏàÓ˚ í˛z!qò⁄

2. ˛õ%là≈!ë˛ï˛ ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Óî≈ly Ü˛Ó˚&l–

3. Lyginopteris ~Ó˚ Ü˛yˆÏ[˛Ó˚ xhs˝à≈ë˛l Óî≈ly Ü˛Ó˚&l–

4. Lyginopteris ~Ó˚ çll xˆÏDÓ˚ Óî≈ly Ü˛Ó˚&l–

5. Williamsonia sewardiana ˆÜ˛ñ Ü˛ˆÏÓ ˛õ%là≈ë˛l Ü˛ˆÏÓ˚l⁄ ˆÜ˛yl Î%ˆÏà ~ˆÏòÓ˚ ˛õyGÎ˚y ÎyÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈
ˆÜ˛yl Î%à ~ÓÇ fliyl ˆÌˆÏÜ˛ ~ˆÏòÓ˚ ˛õyGÎ˚y ˆàˆÏSÈ⁄

6. ˛õ%là≈!ë˛ï˛ Williamsonia ˆÓ˚î%ôÓ˚ í˛z!qˆÏòÓ˚ Óî≈ly !òl–

7. Williamsonia-~Ó˚ çll xˆÏDÓ˚ Óî≈ly Ü˛Ó˚&l–

8. Cordaites ˆÜ˛yl Î%ˆÏàÓ˚ í˛z!qò⁄ í˛z!qò!ê˛ ˛õ%là≈ë˛l Ü˛Ó˚y •Î˚ ˆÜ˛yl ˆÜ˛yl á![˛ï˛ xÇ¢ ˆÌˆÏÜ˛⁄

9. Cordaites ~Ó˚ !Ó!Ë˛ß¨ ˛õ%là≈ë˛l ~Ó˚ Óî≈ly !òl–

10. Cordaites ~Ó˚ ˛õyï˛y Ü˛Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ ï˛y Óî≈ly Ü˛Ó˚&l–

10 10 10

– – –
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11. Cordaites ~Ó˚ Ü˛y[˛ñ ˛õyï˛y G Ù)ˆÏ°Ó˚ xhs˝à≈ë˛l Óî≈ly Ü˛Ó˚&l–

12. Cordaites ~Ó˚ çll xÇˆÏ¢Ó˚ Óî≈ly !òl–

11.7  í˛z_Ó˚Ùy°y

1. xl%ˆÏFSÈò 10.2.2, 10.2.3 ˆòá%l–

2. xl%ˆÏFSÈò 10.2.3 ˆòá%l–

3. xl%ˆÏFSÈò 10.2.3 ˆòá%l–

4. xl%ˆÏFSÈò 10.2.4 ˆòá%l–

5. xl%ˆÏFSÈò 10.3.1, 10.3.2 ˆòá%l–

6. xl%ˆÏFSÈò 10.3.4 ˆòá%l–

7. xl%ˆÏFSÈò 10.3.4 ˆòá%l–

8. xl%ˆÏFSÈò 10.4.1, 10.4.2 ˆòá%l–

9. xl%ˆÏFSÈò 10.4.3 ˆòá%l–

10. xl%ˆÏFSÈò 10.4.3 ˆòá%l–

11. xl%ˆÏFSÈò 10.4.3 ˆòá%l–

12. xl%ˆÏFSÈò 10.4.4 ˆòá%l–
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~Ü˛Ü˛  11 o ç#ÓyŸ¬ §¡õˆÏÜ≈˛ §Ç!«˛Æ ôyÓ˚îy

àë˛l /
11.0 í˛zˆÏj¢ƒ
11.1 ≤ÃhflÏyÓly
11.2 ç#ÓyˆÏŸ¬Ó˚ §ÇK˛y
11.3 ç#ÓyˆÏŸ¬Ó˚ !¢°yÓ˚ ≤ÃÜ,˛!ï˛
11.4 ç#ÓyˆÏŸ¬Ó˚ ≤ÃÜ˛yÓ˚
11.5 xŸ¬#Ë˛Ól ˛õk˛!ï˛
11.6 Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î G Ë)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ !Ó!Ë˛ß¨ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ G !ÓhflÏyÓ˚

11.6.1  Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î
11.6.2  Ë)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ ç#ÓyˆÏŸ¬Ó˚ xl%e´Ù

11.7 §yÓ˚yÇ¢
11.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#
11.9 í z̨_Ó˚Ùy°y

11.0 í ẑ̨ Ïj¢ƒ

ç#ÓyŸ¬ §¡õˆÏÜ≈˛ Ùyl%£Ï !ã˛Ó˚ˆÏÜ˛Ôï)˛•°#– ≤Ãyã˛#l ˛õ,!ÌÓ#Ó˚ •y!Ó˚ˆÏÎ˚ ÎyGÎ˚y ç#ÓˆÏlÓ˚ xl%§¶˛yl ~ál ≤Ãôyl §•yÎ˚ •°
ç#ÓyŸ¬– ~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õlyÓ˚y ç#ÓyˆÏŸ¬Ó˚ §ÇK˛yñ ≤ÃÜ˛yÓ˚ñ ç#ÓyŸ¬#Ü˛Ó˚ˆÏîÓ˚ ˛õk˛!ï˛ ~ÓÇ ç#ÓyˆÏŸ¬Ó˚ =Ó˚&cñ
Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î ~ÓÇ Ë)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ !Ó!Ë˛ß¨ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ G !ÓhflÏyÓ˚ §¡õˆÏÜ≈˛ §ÙƒÜ˛ xÓ!•ï˛ •ˆÏÓl–

11.1 ≤ÃhflÏyÓly

˛õ,!ÌÓ#ˆÏï˛ xy!òÙ ≤ÃyˆÏîÓ˚ !ã˛•´•z ç#ÓyŸ¬ Óy Ê˛!§° (fossil)– ~=!° ˆÎl §%≤Ãyã˛#l ˛õ,!ÌÓ#Ó˚ xydÜ˛ÌyÓ˚ ~Ü˛ ~Ü˛!ê˛
˛õyï˛y– ç#ÓyŸ¬Óy•# ˛õyÌÓ˚=ˆÏ°y •° •y!Ó˚ˆÏÎ˚ ÎyGÎ˚y xï˛#ï˛ •z!ï˛•yˆÏ§Ó˚ §y«˛#– ~=!° ~Ü˛!òˆÏÜ˛ ˆÎÙl ÓˆÏ° ˆòÎ˚
í˛z!qò G ≤Ãyî#çàˆÏï˛Ó˚ í˛zÍ˛õ!_ñ xÓ°%!Æ !Ü˛ÇÓy e´Ù!ÓÜ˛yˆÏ¢Ó˚ Ü˛Ìyñ ˆï˛Ù!l çylˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚ §Ù%oñ Ù•yˆÏò¢ñ
ˆÙÓ˚&≤ÃˆÏòˆÏ¢Ó˚ ≤Ãyã˛#l xÓfliyl ˆÜ˛Ùl !SÈ°– ~Ùl!Ü˛ñ ≤Ãyã˛#l ˛˛õ,!ÌÓ#Ó˚ !Ó!Ë˛ß¨ §ÙˆÏÎ˚ ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ !Ó!Ë˛ß¨ á%Ñ!ê˛ly!ê˛
!Ó£ÏÎ˚ §¡õˆÏÜ≈˛Ó˚ xˆÏlÜ˛ ï˛Ìƒ ç#ÓyŸ¬ ˆÌˆÏÜ˛ ˛õyGÎ˚y ÎyÎ˚–

11.2 ç#ÓyˆÏŸ¬Ó˚ §ÇK˛y

!Ó!Ë˛ß¨ ≤ÃyÜ,˛!ï˛Ü˛ ˛õk˛!ï˛ˆÏï˛ Ùy!ê˛Ó˚ l#ˆÏã˛ ã˛y˛õy ˛õí˛¸y ≤Ãyî# Óy í˛z!qˆÏòÓ˚ Ó˚*˛õyhs˝Ó˚#ï˛ ˆò•yÓˆÏ¢£ÏˆÏÜ˛ ‘fossil’ Óy ç#ÓyŸ¬
Ó°y  •Î˚– Ê˛!§° Ü˛Ìy!ê˛Ó˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏSÈ °y!ï˛l Ü˛Ìy ÚÊ˛!§!°§Û (fossilis) Óy ‘fodere’ ˆÌˆÏÜ˛ ÎyÓ˚ Ùyl •° á%ÑˆÏí˛¸
ÓyÓ˚ Ü˛Ó˚y– ï˛y•z ˆÓ˚yÙyl §y¡ÀyˆÏçƒÓ˚ §ÙÎ˚ ˆÌˆÏÜ˛ x‹Tyò¢ ¢ï˛Ü˛ ˛õÎ≈hs˝ ç#ÓyŸ¬ Ó°ˆÏï˛ ˆÓyV˛yï˛ Îy !Ü˛S%È Ùy!ê˛ á%ÑˆÏí˛¸ ˛õyGÎ˚y
ˆÎï˛ ï˛yˆÏÜ˛•z– ~ál xÓ¢ƒ ç#ÓyŸ¬ Ó°ˆÏï˛ Ë)˛ï˛y!_¥Ü˛ Î%ˆÏàÓ˚ ≤ÃyˆÏîÓ˚ !ã˛•´ˆÏÜ˛•z ˆÓyV˛yÎ˚ ÎyÓ˚ ÙˆÏôƒ ˛õˆÏí˛¸ í˛z!qò G ≤Ãyî#Ó˚
ˆò•yÓˆÏ¢£Ï G ï˛yˆÏòÓ˚ ˜ç!ÓÜ˛ Ü˛ˆÏÙ≈Ó˚ !ã˛•´– ˜ç!ÓÜ˛ Ü˛ˆÏÙ≈Ó˚ !ã˛•´ Ó°ˆÏï˛ xy!òÙ ≤Ãyî#Ó˚ ˛õyˆÏÎ˚Ó˚ SÈy˛õñ §%í˛¸D Óy àï≈˛ñ
ã˛°yˆÏÊ˛Ó˚yÓ˚ òyà ~ÓÇ ˜ò!•Ü˛ !Ó!e´Î˚yçyï˛ ˛õòyÌ≈ •zï˛ƒy!òˆÏÜ˛ ˆÓyV˛yÎ˚–
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!ÓK˛yl# ¢Ê‰˛ (Schopf, 1975) ç#ÓyŸ¬ˆÏÜ˛ ˆ•yˆÏ°y!§l (Holocene) Ë)˛hflÏÓ˚#Î˚ Ü˛y° §yÓ˚î#Ó˚ lÓ#lï˛Ù í˛z˛õÎ%à Îy
xyç ˆÌˆÏÜ˛ 10,000 ÓSÈÓ˚ xï˛#ï˛ˆÏÜ˛ ˆÓyV˛yÎ˚ Óy ï˛yÓ˚ ˆÌˆÏÜ˛ ˆÓ!¢ ˛≤Ãyã˛#l ≤ÃyˆÏîÓ˚ x!hflÏˆÏcÓ˚ ≤ÃyÙyîƒ !ã˛•´ !•ˆÏ§ˆÏÓ
Óî≈ly Ü˛ˆÏÓ˚ˆÏSÈl– ˛õ%Ó˚yí˛z!qò!Óò‰ fiê%˛Î˚yê≈˛ G Ó˚ÌGˆÏÎ˚° (Stewart G Rothwell, 1992) ç#ÓyŸ¬ˆÏÜ˛ ≤Ãyã˛#l ≤ÃyˆÏîÓ˚
≤Ãï˛ƒ«˛ Óy ˛õˆÏÓ˚y«˛ ≤ÃÙyî ÓˆÏ° x!Ë˛!•ï˛ Ü˛ˆÏÓ˚ˆÏSÈl– ~áyˆÏl í˛z!qò G ≤Ãyî#Ó˚ ˆò•yÓˆÏ¢£ÏˆÏÜ˛ ≤Ãï˛ƒ«˛ ≤ÃÙyî ~ÓÇ ï˛yˆÏòÓ˚
˜ç!ÓÜ˛ Ü˛ˆÏÙ≈Ó˚ !ã˛•´ˆÏÜ˛ ˛õˆÏÓ˚y«˛ ≤ÃÙyî !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛Ó˚y •Î˚–

xˆÏlÜ˛ !ÓK˛yl# ã˛yÓ˚ •yçyÓ˚ !á fiê˛˛õ)Ó≈ ˛õÎ≈hs˝ §ÙÎ˚ˆÏÜ˛ ç#ÓyˆÏŸ¬Ó˚ §#ÙyˆÏÓ˚áy !•ˆÏ§ˆÏÓ ÙˆÏl Ü˛ˆÏÓ˚l– ˛õÓ˚Óï≈˛#Ü˛yˆÏ°Ó˚
ç#ÓyŸ¬ˆÏÜ˛ ˛õÓ˚yç#ÓyŸ¬ (subfossil) Ó°y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~ˆÏòÓ˚ !lˆÏÎ˚ àˆÏÓ£Ïîy !Ü˛S%Èê˛y ç#Ó!Óòƒyñ !Ü˛S%Èê˛y l,ï˛_¥
(anthropology) Óy ≤Ãbï˛ˆÏ_¥Ó˚ (archaeology) xyGï˛yÎ˚ ÙˆÏôƒ ˛õˆÏí˛¸–

11.3 ç#ÓyŸ¬Óy•# !¢°yÓ˚ ≤ÃÜ,˛!ï˛

!¢°y (rock) Ë)̨ cˆÏÜ˛Ó˚ ≤ÃyÌ!ÙÜ˛ í˛z˛õyòyl– ~Ü˛ Óy ~Ü˛y!ôÜ˛ á!lç ˛õòyÌ≈ (mineral) !lˆÏÎ˚ ˜ï˛!Ó˚ •Î˚ !¢°y– !¢°y
!ï˛l Ó˚Ü˛ˆÏÙÓ˚ •Î˚ÈüüüÈ(1) xyˆÏ@¿Î˚ !¢°y (Igneous rock), (2) ˛õy°!°Ü˛ !¢°y (Sedimentary rock) G (3)

Ó˚*˛õyhs˝!Ó˚ï˛ !¢°y (Metamorphic rock)– ˛õy°!°Ü˛ !¢°yhflÏÓ˚ ç#ÓyŸ¬ §ÇÓ˚!«˛ï˛ •GÎ˚yÓ˚ çlƒ xyò¢≈– §yôyÓ˚îï˛ !Ù!•
Ü˛yòy˛õyÌÓ˚ Óy ˆÓˆÏ° ˛õyÌˆÏÓ˚ §ÇÓ˚«˛î l%!í˛¸ ˛õyÌÓ˚ Î%_´ !¢°yÓ˚ ˆÌˆÏÜ˛ Ë˛yˆÏ°y •Î˚– §Ù%oçyï˛ (marine) ˛õyÌˆÏÓ˚Ó˚ hflÏÓ˚
!Ù‹Tç° çyï˛ (freshwater) ˛õyÌˆÏÓ˚Ó˚ ï%˛°lyÎ˚ §%!ÓlƒhflÏ G !Ù!• ≤ÃÜ,˛!ï˛Ó˚ •Î˚–

xyˆÏ@¿Î˚ !¢°y ˛õ,!ÌÓ#Ó˚ xË˛ƒhs˝ˆÏÓ˚ ÌyÜ˛y ï˛Ó˚° !¢°y Óy ÙƒyàÙy (magma) xyˆÏ@¿Î˚!à!Ó˚Ó˚ çµy°yÙ%á Óy Ë)˛!Ùç Ê˛yê˛°
!òˆÏÎ˚ ˆÓ!Ó˚ˆÏÎ˚ ~ˆÏ§ çÙyê˛ ˆÓÑˆÏô ˜ï˛!Ó˚ •Î˚– ˆÎÙl @˝Ãyly•zê˛– lò#Óy!•ï˛ ˛õ!° hflÏˆÏÓ˚ hflÏˆÏÓ˚ çÙy •ˆÏÎ˚ hflÏÓ˚#Ë)˛ï˛ •ˆÏÎ˚
˛õy°!°Ü˛ !¢°y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ˆÎÙlñ ˆÓˆÏ°˛õyÌÓ˚ (sandstone) ã%˛ly˛õyÌÓ˚ (limestone)– xyÓyÓ˚ ≤Ãã˛[˛ ï˛y˛õñ ã˛yˆÏ˛õÓ˚
Ê˛ˆÏ° xyˆÏ@¿Î˚ G ˛õy°!°Ü˛ !¢°y Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ˆÎÙl !l§‰ (gneiss), ÙyˆÏÓ≈° (marble) •zï˛ƒy!ò–

11.4 ç#ÓyˆÏŸ¬Ó˚ ≤ÃÜ˛yÓ˚ (Kinds of fossils)

!Ë˛ß¨ !Ë˛ß¨ xŸ¬#Ë˛ÓˆÏlÓ˚ ôÓ˚î xl%ÎyÎ˚# ç#ÓyŸ¬ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ •Î˚– ~=!° í˛z!qò Óy ≤Ãyî#Ó˚ ˆò•yÇ¢ñ ï˛yÓ˚ SÈy˛õ
xÌÓy ˜ò!•Ü˛ !Ó!e´Î˚yçyï˛ ˛õòyÌ≈G •ˆÏï˛ ˛õyˆÏÓ˚– í˛zÍ˛õ!_àï˛Ë˛yˆÏÓ ç#ÓyŸ¬ˆÏÜ˛ !l¡¨!°!áï˛Ë˛yˆÏÓ Ë˛yà Ü˛Ó˚y ÎyÎ˚–
ˆÎÙlÈüüü

(i) ˆÜ˛y£Ï#Î˚ á!lçË˛Ól ˛õk˛!ï˛ (Cellular Permineralization)

(ii) ˆÜ˛y!°Ê˛y•zí˛ §ÇlÙl (Coalified Compression)

(iii) x!Ì Ï̂ç!lÜ˛ §ÇÓ˚«˛î ˛õk˛!ï˛ (Authigenic Preservation)

(iv) !í˛í˛z!Ó˚˛õyÓ˚!ê˛Ü˛ §ÇÓ˚«˛î ˛õk˛!ï˛ (Duripartic Preservation)È

xyÜ,˛!ï˛àï˛Ë˛yˆÏÓ ç#ÓyŸ¬ ò%•z ôÓ˚ˆÏlÓ˚ •Î˚– ò,¢ƒÙyl (megafossil) ç#ÓyŸ¬ ˆÎ=!°Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ áy!° ˆã˛yˆÏá
ˆòáy ÎyÎ˚– ˆÎÙl @’§˛õˆÏê˛!Ó˚§ (Glossopteris) ˛õyï˛y– áy!° ˆã˛yˆÏá ˆòáy ÎyÎ˚ ly ~Ùl ç#ÓyŸ¬ˆÏÜ˛ xî%ç#ÓyŸ¬
(microfossil) ÓˆÏ°– ˆÜ˛Ó°Ùye xî%Ó#«˛îÎˆÏsf•z ~ˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° ˆÓyV˛y ÎyÎ˚– ˆÎÙlÈüüüÈ˛õÓ˚yàˆÏÓ˚î%ñ ˆÓ˚î%ñ
˜¢Óy° •zï˛ƒy!ò–
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~SÈyí˛¸yG ç#ÓˆÏÜ˛yˆÏ£ÏÓ˚ xË˛ƒhs˝Ó˚fli Ó˚y§yÎ˚!lÜ˛ ˆÎÙl !≤Ã§ˆÏê˛l (pristane)ñ Ê˛y•zˆÏê˛l (phytane), !°à‰!ll !Ü˛í˛z!ê˛l
≤ÃË,˛!ï˛ §ÇÓ˚!«˛ï˛ •Î˚– ~ˆÏòÓ˚ Ó˚y§yÎ˚!lÜ˛ ç#ÓyŸ¬ (chemical fossil) ÓˆÏ°– xˆÏlÜ˛ §ÙÎ˚ ˜çÓ Ü˛yÓ≈l Ùy!ê˛Ó˚ l#ˆÏã˛
ï˛y˛õ G ã˛yˆÏ˛õÓ˚ Ê˛ˆÏ° ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÎ˚ xoyÓƒ ˆÜ˛ˆÏÓ˚yˆÏçˆÏl (kerogen) Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ Îy ˆÌˆÏÜ˛ xÓˆÏ¢ˆÏ£Ï á!lç ˜ï˛°
˛õyGÎ˚y ÎyÎ˚– §¡±!ï˛ !ÓK˛yl#Ó˚y (Golenberg, 1995) ç#ÓyŸ¬ ˆÌˆÏÜ˛ x!ÓÜ,˛ï˛ DNA xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚ˆÏSÈl–

Ü˛álG Ü˛álG ç#ÓˆÏòˆÏ•Ó˚ xÇ¢ !ÓˆÏ¢£Ï Ü˛yÓ˚ˆÏî §¡õ)î≈Ë˛yˆÏÓ !¢°#Ë)˛ï˛ •Î˚ ly– ~Ó˚Ü˛Ù x§¡õ)î≈Ë˛yˆÏÓ xŸ¬#Ë)˛ï˛
ˆò•yÇ¢ˆÏÜ˛ í˛z˛õç#ÓyŸ¬ (subfossil) ÓˆÏ°– xyÓyÓ˚ ≤Ãyî#Ó˚ ˜ç!ÓÜ˛ Ü˛ˆÏÙ≈Ó˚ !ã˛•´ ˆÎÙl ˛õyˆÏÎ˚Ó˚ SÈy˛õñ ã˛°yˆÏÊ˛Ó˚yÓ˚ òyàñ
§%í˛¸D Óy àï≈˛ñ ~Ó˚yG ç#ÓyˆÏŸ¬Ó˚ xyGï˛yÎ˚ xyˆÏ§– ~ˆÏòÓ˚ ˆê˛∆§ Ê˛!§° (trace fossil) Óy •zÜ‰˛ˆÏly Ê˛!§° (ichno

fossil) ÓˆÏ°– xˆÏlÜ˛ §ÙÎ˚ ˛õyÌˆÏÓ˚Ó˚ ˆÊ˛yÜ˛ˆÏÓ˚ ˆÜ˛yˆÏly SÈy˛õ í˛z!qò Óy ≤Ãyî# ˆòˆÏ•Ó˚ xÇ¢ ÓˆÏ° ºÙ •Î˚– ~ˆÏòÓ˚ ˆÙ!Ü˛
ç#ÓyŸ¬ (pseudo fossil) Ó Ï̂°–

1. !§ˆÏÙˆÏrê˛¢ˆÏlÓ˚ Ê˛ˆÏ° í˛z!qò˘≤Ãyî#Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚ §ÇÓ˚«˛î

åÜ˛ä SÈy˛õ (Impression) / xŸ¬#Ë˛ÓlÜ˛yÓ˚# ç#ÓˆÏò• Óy ˆò•yÇ¢ Î!ò ã˛ƒy≤Wzy G !mÙy!eÜ˛ (two dimensional)

•Î˚ åˆÎÙl ˛õyï˛yäñ xŸ¬#Ë)˛ï˛ •ˆÏÎ˚ ˆ§=!° SÈy˛õ (impression) ç#ÓyŸ¬ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ~ˆÏï˛ ˆÎˆÏ•ï%˛ ˜çÓ
Ü˛yÓ≈l ÌyˆÏÜ˛ ly ~•z ç#ÓyˆÏŸ¬ xhs˝à≈ë˛l §¡õˆÏÜ≈˛ !Ü˛S%È çyly ÎyÎ˚ ly– !Ü˛v ç#ÓˆÏò•yÇˆÏ¢Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ°Ó˚
≤ÃÜ,˛!ï˛ ˆÎÙl ˛õyï˛yÓ˚ !¢Ó˚yñ í˛z˛õ!¢Ó˚yÓ˚ !Ólƒy§ ˛õk˛!ï˛ •zï˛ƒy!ò §¡õˆÏÜ≈˛ çyly ÎyÎ˚–

åáä SÈÑyã˛ (Mold) / !eÙy!eÜ˛ (three dimensional) ç#Ó ˆò•yÇ¢ åˆÎÙl Ü˛y[˛ Óy Ó#çä Ë)˛hflÏˆÏÓ˚ !lÙ!Iï˛
•GÎ˚yÓ˚ ˛õÓ˚ ï˛y xÓ°%Æ •ˆÏ° Ë)˛!ÙhflÏˆÏÓ˚ ~!ê˛ G ç#Ó ˆò•yÇˆÏ¢Ó˚ !eÙy!eÜ˛ negative ~Ó˚ «˛ï˛ ~Ü˛!ê˛ ÊÑ˛y˛õy
(hollow) fliyl §,!‹T Ü˛ˆÏÓ˚ ~ˆÏÜ˛ SÈÑyã˛ ÓˆÏ°– ~•z SÈÑyˆÏã˛ ç#Ó ˆò•yÇˆÏ¢Ó˚ Ó!•Ë≈˛yˆÏàÓ˚ ã˛!Ó˚e=!° åˆÎÙl Ü˛yˆÏ[˛Ó˚
í˛z˛õ!Ó˚Ë˛yˆÏà ˛õeÙ)° Óy Ó#ç Óy Ê˛° cˆÏÜ˛Ó˚ Ü˛yÓ˚&Ü˛yÎ≈ •zï˛ƒy!òä ÷ô%Ùye §ÇÓ˚!«˛ï˛ •Î˚–

åàä ¢yCÓ#Î˚ Óy xl%Ü,˛!ï˛ (Cast) / í˛z˛õ!Ó˚í˛z_´Ë˛yˆÏÓ SÈÑyã˛ ˜ï˛!Ó˚ •GÎ˚yÓ˚ ˛õÓ˚ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° G•z ÊÑ˛y˛õy xÇ¢!ê˛
˛õ!°hflÏÓ˚ myÓ˚y ≤Ã!ï˛fliy!˛õï˛ •ˆÏÎ˚ xy§° ç#ÓˆÏòˆÏ•Ó˚ ÙˆÏï˛y (positive replica) ˆòáˆÏï˛ ç#ÓyŸ¬ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚
ÌyˆÏÜ˛– xl%Ü,˛!ï˛ (cast) ÓˆÏ° fl∫yË˛y!ÓÜ˛Ë˛yˆÏÓ•z ~•z ç#ÓyŸ¬ˆÏï˛G ˆÜ˛yˆÏly xhs˝à≈ë˛l §ÇÓ˚!«˛ï˛ •Î˚ ly–

2. ç#ÓˆÏòˆÏ•Ó˚ ¢_´ §ÇÓ˚«˛î / ˆÜ˛yˆÏly ˆÜ˛yˆÏly §yÙ%!oÜ˛ ˜¢ÓyˆÏ°Ó˚ G l#°yË˛ §Ó%ç ˜¢ÓyˆÏ°Ó˚ ã%˛l «˛Ó˚îÜ˛yÓ˚#
xyÓÓ˚î ÌyˆÏÜ˛– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° xyÓÓ˚î!ê˛ ¢_´ •ˆÏÎ˚ x!ôÜ˛yÇ¢ ˆ«˛ˆÏe•z ˆò•yÜ,˛!ï˛ Ó˚«˛y Ü˛ˆÏÓ˚ !Ü˛v lÓ˚Ù xÇ¢!ê˛
xÓ°%Æ •Î˚– ˆfiê˛∆yÙyˆÏê˛y°y•z!ê˛§ (stromatolites) çyï˛#Î˚ ã%˛ly˛õyÌÓ˚ Óy í˛yÎ˚yê˛Ù çyï˛ Ùy!ê˛ (diatomite) ~Ë˛yˆÏÓ•z
§ÇÓ˚!«˛ï˛ •Î– ã%˛l xô/ˆÏ«˛˛õîÜ˛yÓ˚# ˜¢ÓyˆÏ°Ó˚ (Ca-precipitating alage, ˆÎÙl Dasycladaceae,

Coccolithophoraceae ˆàyeË%˛_´ ˜¢Óy°) ˆò•yÇ¢G ~•zË˛ˆÏÓ §ÇÓ˚!«˛ï˛ •Î˚–

3. xDyÓ˚#Ë)˛ï˛ !˛õ‹T xÓfliyÎ˚ §ÇÓ˚«˛î / ç#Ó ˆò•yÇ¢ Ë)˛!ÙhflÏˆÏÓ˚ ˆ˛õÑÔSÈyÓyÓ˚ ˛õÓ˚ ï˛yÓ˚ G˛õÓ˚ e´Ùyàï˛ ˛õ!°hflÏÓ˚ çÙˆÏï˛
÷Ó˚& Ü˛ˆÏÓ˚– G˛õˆÏÓ˚Ó˚ ˛õ!°hflÏˆÏÓ˚Ó˚ xï˛ƒ!ôÜ˛ ã˛yˆÏ˛õÓ˚ Ê˛ˆÏ° ˆò•ˆÏÜ˛yˆÏ£ÏÓ˚ ˆòGÎ˚y°=!° ã%˛˛õˆÏ§ ÎyÎ˚ Ê˛ˆÏ° ˜çÓˆÏÜ˛yˆÏ£ÏÓ˚
ç°#Î˚ñ àƒy§#Î˚ G oÓî#Î˚ xÇ¢=!° Ü˛ÙˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ô#ˆÏÓ˚ ô#ˆÏÓ˚ xDyˆÏÓ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏï˛ ÌyˆÏÜ˛– ~•z ç#ÓyŸ¬
ˆÌˆÏÜ˛ xyÜ,˛!ï˛ñ !¢Ó˚y!Ólƒy§ñ ˛õe!Ü˛lyÓ˚y G ˆÓÑyê˛yÓ˚ í˛z˛õ!fli!ï˛˘xl%˛õ!fli!ï˛ •zï˛ƒy!ò ˆòáy ÎyÎ˚– ~•z ôÓ˚ˆÏlÓ˚
ç#ÓyŸ¬ˆÏÜ˛ Compression Ó°y •Î˚– ˜çÓ Ü˛yÓ≈l ÌyÜ˛yÓ˚ Ê˛ˆÏ° ~•z ç#ÓyˆÏŸ¬Ó˚ !ÓˆÏŸ’£Ïî ˛õk˛!ï˛Ó˚ (maceration

technique) §y•yˆÏÎƒ ˛õyï˛yÓ˚ Ó!•hflÏˆÏÓ˚Ó˚ ˆÜ˛yˆÏ£ÏÓ˚ xyÜ,˛!ï˛ñ §Iyñ ˆÓ˚yÙ G ˛õeÓ˚¶…˛ •zï˛ƒy!ò §¡õˆÏÜ≈˛ ï˛Ìƒ ˛õyGÎ˚y
ÎyÎ˚– !°àly•zê˛ (lignite) G Ü˛Î˚°y (coal) !˛õ‹T ç#ÓyˆÏŸ¬Ó˚ í˛zÍÜ,˛‹T í˛zòy•Ó˚î–

4. ˆÜ˛yˆÏ£ÏÓ˚ á!lç˛õ,_´ §ÇÓ˚«˛î / ç#ÓˆÏÜ˛yˆÏ£ÏÓ˚ ÙˆÏôƒ á!lç ˛õòyÌ≈ xl%≤Ã!Ó‹T •ˆÏÎ˚ ˜ï˛!Ó˚ •Î˚ ~•z ç#ÓyŸ¬–
á!lçÎ%_´ çˆÏ° ç#Ó ˆò•yÇ¢ !lÙ!Iï˛ •GÎ˚yÓ˚ ˛õÓ˚ Óy•zˆÏÓ˚ ˆÌˆÏÜ˛ ≤Ã!Ó‹T ˆÎÔ!àÜ˛ ˛õòyˆÏÌ≈Ó˚ G˛õÓ˚ ˆÜ˛y£Ï xË˛ƒhs˝Ó˚fli
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!Ü˛S%È !ÓçyÓ˚ˆÏÜ˛Ó˚ (reducing agent ˆÎÙl !•í˛z!ÙÜ˛ xƒy!§í˛ñ •y•zˆÏí»˛yˆÏçl §y°Ê˛y•zí˛) §Ùß∫ˆÏÎ˚Ó˚ Ê˛ˆÏ° oyÓƒ ˆÎÔà
åˆÎÙl !§!°ˆÏÜ˛ê˛ä xoyÓƒ ˆÎÔˆÏà å!§!°Ü˛yˆÏï˛ä ˛õ!Ó˚îï˛ •Î˚– ~•z xoyÓƒ ˆÎÔà=!° ˆÜ˛y£Ï≤Ãyã˛#Ó˚ G xhs˝/ˆÏÜ˛y£Ï#Î˚
à•¥ˆÏÓ˚ (intercellular space) çÙy •ˆÏÎ˚ ~Ü˛!ê˛ ÙçÓ%ï˛ ˆàÔî Ü˛yë˛yˆÏÙy àë˛l Ü˛ˆÏÓ˚– ˆÜ˛y£Ï=!° á!lç˛õ,_´ •GÎ˚yÎ˚
~Ó˚*˛õ ç#ÓyŸ¬ xhs˝à≈ë˛l ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚yÓ˚ ˛õˆÏ«˛ í˛zÍÜ,˛‹T–

á!lç˛õ,_´ ç#ÓyŸ¬ ò%ÛôÓ˚ˆÏlÓ˚– ˆ˛õ!ê˛∆ˆÏÊ˛Ü˛¢l (Petrifaction) G §Ù#Ü˛Ó˚î (Mummification)–

åÜ˛ä ˆ˛õ!ê˛∆ˆÏÊ˛Ü˛¢l / ~•z ˛õk˛!ï˛ˆÏï˛ ˆÜ˛y£Ï ≤Ãyã˛#Ó˚ G xyhs˝/ˆÏÜ˛y£Ï#Î˚ à•¥Ó˚ á!lç˛õ,_´ •ˆÏÎ˚ ˆÜ˛yˆÏ£ÏÓ˚ §%¤%˛ §ÇÓ˚«˛ˆÏîÓ˚
§y•yÎƒ Ü˛ˆÏÓ˚– á!lç!ê˛ !§!°Ü˛y •ˆÏï˛ ˛õyˆÏÓ˚– !e´ˆÏ≤WzyÜ,˛fiê˛y°y•zl (cryptocrystalline) G ~ÙÓ˚Ê˛y§
(Amorphous) !§!°Ü˛y ~áyˆÏl §ÇÓ˚«˛ˆÏî §y•yÎƒ Ü˛ˆÏÓ˚– ˆÎÙl Ó˚y•z!l ã˛yê≈˛ G àyl!Êœ˛rê˛ ã˛yê≈˛– ˆÜ˛y£Ï Î!ò
ã%̨ l≈Ü˛ (calcified) §¡õ,_´ •Î̊  ï˛ál Ü˛Î̊°y ˆày°Ü˛ (coal ball) ˜ï˛!Ó˚ •Î˚– xDyÓ˚ Î%̂ ÏàÓ˚ (Carboniferous)

í˛z!qˆÏòÓ˚ xhs˝à≈ë˛l ˆÓ!¢Ó˚ Ë˛yà ˆ«˛ˆÏe Ü˛Î˚°y ˆày°Ü˛ ˆÌˆÏÜ˛•z çyly ˆàˆÏSÈ– ˆ°Ô• ˛õy•zÓ˚y•zê˛ (pyrite)

Ê˛§ˆÏÊ˛ê˛ (phosphate) ≤ÃË,˛!ï˛G ç#ÓˆÏÜ˛yˆÏ£Ï xl%≤Ã!Ó‹T •ˆÏï˛ ˛õyˆÏÓ˚– ï˛ˆÏÓ ˛õy•zÓ˚y•zê˛ xfl∫FSÈ •GÎ˚yÎ˚ ~Ó˚*˛õ
ç#ÓyˆÏŸ¬Ó˚ xhs˝à≈ë˛l ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ xˆÏlÜ˛ §ÙÎ˚ x§%!ÓˆÏô •Î˚–

åáä §Ù#Ü˛Ó˚î / §Ù#Ü˛Ó˚î ˛õk˛!ï˛ˆÏï˛ §,‹T ç#ÓyŸ¬ ò%ÛôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚–

(i) ÓÓ˚ˆÏÊ˛Ó˚ ÙˆÏôƒ §ÇÓ˚«˛î / ~•z ôÓ˚ˆÏlÓ˚ ç#ÓyˆÏŸ¬ñ ç#ÓˆÏòˆÏ•Ó˚ ï˛Ó˚° Ü˛°y o&ï˛ ë˛y[˛yÎ˚ çˆÏÙ !àˆÏÎ˚ §)-
ˆÜ˛°y!§ï˛ ÓÓ˚Ê˛ Ü˛°y (microcrystalline ice) myÓ˚y ≤Ã!ï˛fliy!˛õï˛ •Î˚– xï˛ƒy!ôÜ˛ ë˛y[˛yÎ˚ ˆÎË˛yˆÏÓ xyÙÓ˚y
áyòƒoÓƒ §ÇÓ˚«˛î Ü˛!Ó˚ ï˛yÓ˚ §ˆÏD ~•z ˛õk˛!ï˛Ó˚ ï%˛°ly Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– !≤’ˆÏfiê˛y!§l í˛z˛õÎ%ˆÏà çÙyê˛ ÓÑyôy
x!ï˛Ü˛yÎ˚ ÙƒyÙÌ (mammoth)ñ •y!ï˛ Ùƒy§ˆÏê˛yí˛l (mastodon) G à[˛yÓ˚ ~•z ôÓ˚ˆÏlÓ˚ ç#ÓyˆÏŸ¬Ó˚ xyò¢≈
í˛zòy•Ó˚î–

(ii) Ó̊ç Ï̂lÓ̊ Ù Ï̂ôƒ §ÇÓ̊«˛î / ày Ï̂SÈÓ̊ !l/§,ï˛ Ó̊ç Ï̂lÓ̊ (resin) Ù Ï̂ôƒ ˆSÈy Ï̂ê˛yáy Ï̂ê˛y Ü˛#ê˛˛õï˛Dñ ˆÓ̊î%ñ Ê%̨ ° ≤ÃË,̨ !ï˛
xyê˛ Ï̂Ü˛ !à Ï̂Î̊ xy Ï̂hflÏ xy Ï̂hflÏ ï˛yÓ̊ Ù Ï̂ôƒ !lÙ!Iï˛ • Ï̂Î̊ ~ÓÇ !Ó÷‹Ò#Ü˛Ó̊ Ï̂îÓ̊ Ê˛ Ï̂° (dehydration) x!ÓÜ,̨ ï˛Ë˛y Ï̂Ó
§ÇÓ̊!«˛ï˛ • Ï̂Î̊ xƒyÙÓyÓ̊ (amber) ç#ÓyŸ¬ àë˛l Ü˛ Ï̂Ó̊– ~•z ˛õk˛!ï˛!ê˛ ç°•#l (dehydrated) í z̨!qò G ≤Ãyî#
ˆò•yÇ Ï̂¢Ó̊ Ü˛ylyí˛y Óy°§y Ï̂Ù (canada balsam) ˛xyÓ,ï˛ Ü˛ Ï̂Ó̊ §ÇÓ̊«˛î Ü˛Ó̊yÓ̊ § Ï̂D ï%̨ °l#Î̊–

11.5  xŸ¬#Ë˛Ól ˛õk˛!ï˛ (Fossilisation Process)

1975 !á fiê˛yˆÏ∑ J. M. Schopf ~Ó˚ Ùï˛yl%§yˆÏÓ˚ ã˛yÓ˚ Ó˚Ü˛Ù ≤Ã!e´Î˚yÓ˚ ÙyôƒˆÏÙ xŸ¬#Ë˛Ól ˛õk˛!ï˛ âˆÏê˛–

(i) Cellular Permineralization åˆÜ˛y£Ï#Î˚ á!lçË˛Ól ˛õk˛!ï˛ä / ˛õ)̂ ÏÓ≈ ~•z ôÓ˚̂ ÏlÓ˚ ç#ÓyŸ¬ Ï̂Ü˛ ˆ˛õ!ê ∆̨Ê˛y Ï̂Î˚í˛
ç#ÓyŸ¬ Ó°y •ï˛– ~•z ˛õk˛!ï˛ˆÏï˛ í˛z!qòˆÏòˆÏ•Ó˚ !ÓˆÏÎ˚y!çï˛ ˛õòyˆÏÌ≈Ó˚ xî%=!° l‹T •ˆÏÎ˚ ˙ xÇˆÏ¢ !§!°Ü˛yñ
Ü˛ƒy°!§Î˚yÙ Ü˛yˆÏÓ≈yˆÏlê˛ñ ÙƒyàˆÏl!¢Î˚yÙ Ü˛yˆÏÓ≈yˆÏlê˛ñ xyÎ˚Ó˚l §y°Ê˛y•zí˛ ≤ÃË,˛!ï˛ á!lç ˛õòyÌ≈ xl%≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚ ô#ˆÏÓ˚
ô#ˆÏÓ˚ ¢_´ •Î˚ ~ÓÇ í˛z!qˆÏòÓ˚ ˜çÓ ˛õòyÌ≈ˆÏÜ˛ e´Ù¢ ˆÓÓ˚ Ü˛ˆÏÓ˚ ˆòÎ˚– í˛z˛õˆÏÓ˚y_´ á!lç í˛z˛õyòyl=!°Ó˚ ˆÜ˛yˆÏ£ÏÓ˚
ÙˆÏôƒ ~ÓÇ ˆÜ˛y£Ïyhs˝Ó˚ ÙôƒÓï≈˛# fliyˆÏl xl%≤ÃˆÏÓ¢ âˆÏê˛– ˛õÓ˚Óï˛≈#Ü˛yˆÏ° á!lç í˛z˛õyòyl=!°Ó˚ xô/ˆÏ«˛˛õî ~Ó˚ Ê˛ˆÏ°
í z̨!qò xÇ¢!ê˛ !¢°yÎ˚ ˛õ!Ó˚îï˛ •Î˚– ~•z ˛õk˛!ï˛ Ï̂Ü˛•z ˆÜ˛y£Ï#Î˚ á!lç Ë˛Ól ˛õk˛!ï˛ Óy ˆ§°%°yÓ˚ ˛õyÓ˚!ÙlyÓ˚y°y•ẑ Ïç¢l
Ó°y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õ Ó°y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆí˛ˆÏË˛y!lÎ˚yl Ó˚y•z!l ã˛yê≈˛ ˆÓí˛ (Devonin Rhynie Chert Bed),

!≤ÃÜ˛ƒyÙ!Ó Î˚yl àyl!Êœ˛rê˛ ã˛yê≈˛ (Precambrian Gunflint Chert), ~ ˛õyGÎ˚y !§!°Ü˛yÎ%_´ ç#ÓyŸ¬– xƒy!Ó˚ˆÏçylyÓ˚
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ˆ˛õ!ê˛∆Ê˛yˆÏÎ˚í˛ Ólñ ê˛∆yÎ˚y!§Ü˛ Ól ~ÓÇ ê˛yÓ˚!§Î˚yÓ˚# Î%ˆÏàÓ˚ Sequoia í˛z!qˆÏòÓ˚ Ü˛y[˛ñ Yellowstone ParkÈüÈ~ Îy
~álG ˆòáy ÎyÎ˚– ~Ùl!Ü˛ Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ Deccan Intertrappean G Rajmahal trapÈüÈ~ G ˆ˛õ!ê˛∆Ê˛yˆÏÎ˚í˛
ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚– ~SÈyí˛¸y Coal ball åˆÜ˛y° Ó°ä G ~Ü˛ôÓ˚ˆÏlÓ˚ ˆ˛õ!ê˛∆Ê˛yˆÏÎ˚í˛ ç#ÓyŸ¬– ˆÜ˛y° Ó° x!l!ò≈‹T
G ˆày°yÜ˛yÓ˚ ˆòáˆÏï˛ •SÎ˚– §yôyÓ˚îï˛ Ü˛Î˚°yÓ˚ ÙˆÏôƒ ÌyˆÏÜ˛ ~ÓÇ ˆày°yÜ˛yÓ˚ ÓˆÏ° ~ˆÏòÓ˚ ÚˆÜ˛y° Ó°Û Ó°y •Î˚–

(ii) Coalfied Compression åˆÜ˛y!°Ê˛y•zí˛ §ÇlÙlä  /  ˛õy°!°Ü˛ ˛õ!Ó˚ˆÏÓ¢ xô/ˆÏ«˛˛õˆÏîÓ˚ Ê˛ˆÏ°
í˛z!qòˆÏòˆÏ•Ó˚ xÇ¢=!°Ó˚ ˆÜ˛y£Ï≤Ãyã˛#Ó˚ lÓ˚Ù •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ã%˛˛õˆÏ§ ÎyÎ˚– ç° ~ÓÇ ï˛°y!lÓ˚
(Sediment) ~Ó˚ ã˛yˆÏ˛õÓ˚ Ê˛ˆÏ° àƒy§ñ ç°#Î˚ Óy‹õ (moisture) ~ÓÇ oÓî#Î˚ ˛õòyÌ≈ í˛z!qò ˆòÏ• ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚
!àˆÏÎ˚ñ Ê˛°fl∫Ó˚*˛õ xÓ!¢‹T xÇ¢ Ü˛yˆÏ°y Ü˛Î˚°yÓ˚ ÙˆÏï˛y ˛õòyˆÏÌ≈ ˛õ!Ó˚îï˛ •Î˚– ï˛°y!l (Sediment) Îï˛ !Ù!• Óy
§)- •Î˚ §ÇÓ˚«˛î G ï˛ï˛ê˛y•z Ë˛y° •Î˚– ~•zÓ˚*˛õ §,‹T !l!ò≈‹T ≤ÃyÜ,˛!ï˛Ü˛ ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õy°!°Ü˛ í˛z˛õyòyl=!° Îál
!¢°yÎ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ñ ï˛ál ˙ ˛õy°!°Ü˛ !¢°yˆÏÜ˛ Ë˛yDˆÏ° ˆòáy ÎyˆÏÓ ˆÎ ~Ü˛ ˛õ,ˆÏ¤˛ ˆÜ˛y!°Ê˛yˆÏÎ˚í˛ §ÇlÙl ~Ó˚
í˛z˛õ!fli!ï˛ ~ÓÇ í˛zˆÏŒê˛y !˛õˆÏë˛ ç#ÓyŸ¬Ó˚*ˆÏ˛õ í˛z!qò xÇˆÏ¢Ó˚ SÈy˛õ Óy •zÙ‰ˆÏ≤Ã¢l–

ˆÜ˛y!°Ê˛y•zí˛ §ÇlÙl çyï˛#Î˚ ç#ÓyŸ¬ ˆÌˆÏÜ˛ í˛z!qò xˆÏDÓ˚ Ó!•à≈ë˛l ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y §Ω˛Ó– ~•z ôÓ˚ˆÏlÓ˚ ç#ÓyŸ¬
ˆÌˆÏÜ˛ ˛õyï˛yÓ˚ xyÜ,˛!ï˛ñ ≤ÃÜ,˛!ï˛ñ cÜ˛#Î˚ ˆÜ˛yˆÏ£ÏÓ˚ ˛õeÓ˚ˆÏ¶…˛Ó˚ ˜Ó!¢‹Tƒñ !¢Ó˚y!Ólƒy§ •zï˛ƒy!ò §¡õˆÏÜ≈˛ çyly ÎyÎ˚–
~SÈyí˛¸yñ ~•z ôÓ˚ˆÏlÓ˚ ç#ÓyŸ¬ ˆÌˆÏÜ˛ ˛õ)ˆÏÓ≈Ü˛yÓ˚ xyÓ•yGÎ˚yñ ˆË˛Ôï˛ ~ÓÇ ˜ç!ÓÜ˛ ˛õ!Ó˚ˆÏÓ¢ñ ï˛yˆÏòÓ˚ !ÓhflÏyÓ˚ ~ÓÇ
xyÜ˛yÓ˚ xyÜ,˛!ï˛ §¡∫ˆÏ¶˛ G ôyÓ˚îy •Î˚– ˆÙàyÊ˛!§° Ó˚*ˆÏ˛õ ˆÎ §Ü˛° ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚ ï˛y ≤Ãôylï˛ ˆÜ˛!°Ê˛y•zí˛
§ÇlÙl ˛õk˛!ï˛ˆÏï˛•z ˜ï˛!Ó˚– ˆÎÙlñ ˛õyï˛yñ ˛õ%‹õñ Ê˛°ñ Ó#ç xÌÓy ÙOÓ˚# Óy ˆÜ˛yî–

Ùy•zˆÏe´yÊ˛!§° Ó˚*ˆÏ˛õ §ÇÓ˚!«˛ï˛ ç#ÓyŸ¬ G ~•z ôÓ˚ˆÏlÓ˚ ç#ÓyŸ¬ ˆÌˆÏÜ˛G ˛õyGÎ˚y ÎyÎ˚ñ ˆÎÙl ˛õÓ˚yàˆÏÓ˚î% ~ÓÇ ˛õyï˛y
G Ü˛yˆÏ[˛Ó˚ «%˛o «%˛o Ë˛@¿yÇ¢– §%•zˆÏí˛ˆÏlÓ˚ !e´ˆÏê˛!§Î˚y§ ˆÓí˛ ~ÓÇ ˛õ)Ó≈ÈüÈí˛z_Ó˚ xyˆÏÙ!Ó˚Ü˛yÓ˚ xMÈ˛ˆÏ° ~•z ôÓ˚ˆÏlÓ˚
ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚– ~SÈyí˛¸y xyÙyˆÏòÓ˚ ˆòˆÏ¢G ~•z ç#ÓyˆÏŸ¬Ó˚ ≤Ãyã%˛Î≈ƒ xyˆÏSÈñ ≤Ãôylï˛ àˆÏu˛yÎ˚yly  hflÏˆÏÓ˚ñ Îy
Glossopteris ˆÊœ˛yÓ˚y lyˆÏÙ !Óáƒyï˛–

(iii) Authigenic preservation or Cementation åx!ÌˆÏç!lÜ˛ §ÇÓ˚«˛î xÌÓy !§ˆÏÙˆÏrê˛¢l ˛õk˛!ï˛ä
/  ~•z ˛õk˛!ï˛ Ï̂ï˛ ˆ°Ô• ~ÓÇ Ü˛y Ï̂Ó≈y Ï̂lê˛ çyï˛#Î̊ á!lç ˛í z̨̨ õyòyl=!° çÙy!Î̊ï˛ •Î̊ ~ÓÇ xô/ Ï̂«˛˛õ Ï̂îÓ̊ §ÙÎ̊ í z̨!qò
xÇ Ï̂¢Ó̊ ã˛y!Ó̊!ò Ï̂Ü˛ !§ Ï̂Ù Ï̂rê˛Ó̊ Ù Ï̂ï˛y çÙy •Î̊– §yôyÓ̊îï˛ í z̨!qò xÇ Ï̂¢Ó̊ ÙôƒÓï≈̨ # xÇ¢ §¡õ)î≈Ó̊* Į̈̂ õ !Ól‹T • Ï̂Î̊ ˆ°Ô•
G Ü˛y Ï̂Ó≈y Ï̂l Ï̂ê˛Ó̊ í z̨̨ õyòyl myÓ̊y §¡õ)î≈Ë˛y Ï̂Ó Ë˛!ï≈̨  • Ï̂Î̊ ÎyÎ̊– ˛õÓ̊Óï≈̨ #Ü˛y Ï̂° Îál !¢°yÎ̊ ˛õ!Ó̊îï˛ •Î̊ ï˛ál í z̨!q Ï̂òÓ̊
Óy•ẑ ÏÓ̊Ó̊ xÇ¢ x!ÓÜ˛° §%®Ó̊Ë˛y Ï̂Ó ~Ü˛•z Ó̊Ü˛Ù ˆòá Ï̂ï˛ !¢°yÓ̊ ˆÙy”˛ (mold) Ó̊* Į̈̂ õ §ÇÓ̊!«˛ï˛ •Î̊–

˛õ!Ó˚îï˛ ¢_´ ˛õyÌˆÏÓ˚Ó˚ ÙˆÏôƒ xÓ!fliï˛ í˛z!qòˆÏò• ≤ÃyÜ,˛!ï˛Ü˛ !Ó!e´Î˚yÓ˚ Ê˛ˆÏ° !Ól‹T •GÎ˚yÎ˚ !Ë˛ï˛ˆÏÓ˚ ~Ü˛!ê˛ à•¥ˆÏÓ˚Ó˚
§,!‹T •Î˚– ˛õ!Ó˚Ó,_ Óy•zˆÏÓ˚Ó˚ ¢_´ xyÓÓ˚î#Ó˚ ÙˆÏôƒ ˙ à•¥Ó˚!ê˛ í˛z!qò Óy ≤Ãyî#Ó˚ §!ë˛Ü˛ Ó!•Ó˚yÜ,˛!ï˛ ÓçyÎ˚ Ó˚yˆÏá–
!Ë˛ï˛ˆÏÓ˚Ó˚ xÇ¢ ~Ü˛!ê˛ SÈÑyã˛ Óy Ü˛y‹T (cast) àë˛l Ü˛ˆÏÓ˚– ~•z ˛õk˛!ï˛ xˆÏlÜ˛ê˛y fl∫î≈Ü˛yˆÏÓ˚Ó˚ ˆÙyˆÏÙÓ˚ SÈÑyã˛ !òˆÏÎ˚ à•ly
˜ï˛!Ó˚ Ü˛Ó˚yÓ˚ ÙˆÏï˛y–

(iv) Duripartic or Hard Part Preservation å!í˛í˛z!Ó˚˛õyÓ˚!ê˛Ü˛ ˛õk˛!ï˛ä /  °y°ñ §Ó%ç ˆÜ˛yÓ˚y°y•zl
˜¢Óy° ~ÓÇ !Ü˛S%È §yÎ˚yˆÏlyÊ˛y•zê˛§‰ ã%˛ly˛õyÌÓ˚ Óy °y•zÙˆÏfiê˛yl Óy !§!°Ü˛yÓ˚ ¢_´ ≤Ã!ï˛ˆÏÓ˚yô# xyÓÓ˚î xô/ˆÏ«˛˛õî
Ü˛ˆÏÓ˚– ~•z ¢_´ Ü˛ƒy°ˆÏÜ˛!Ó˚Î˚y§ xyÓÓ˚î çyÓ˚î xÌÓy ˆË˛Ôï˛ ≤Ã!e´Î˚yÎ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚ ly ~ÓÇ §ÇÓ˚!«˛ï˛ •ˆÏÎ˚
ÌyˆÏÜ˛– ~•z ≤Ã!e´Î˚yÓ˚ §ÇÓ˚«˛î ˛õk˛!ï˛ˆÏÜ˛ !í˛í˛z!Ó˚˛õyÓ˚!ê˛Ü˛ §ÇÓ˚«˛î Ó°y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˆÎÙl í˛yÎ˚yê˛ˆÏÙÓ˚
!§!°Ü˛yÎ%_´ ˆÜ˛y£Ï≤Ãyã˛#Ó˚G Ó°y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
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11.6 Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î

˛õ,!ÌÓ#Ó˚ §,!‹T •ˆÏÎ˚!SÈ° ≤ÃyÎ˚ 460 ˆÜ˛y!ê˛ ÓSÈÓ˚ ˛õ)ˆÏÓ≈– ï˛ál ˆÌˆÏÜ˛ xyç ˛õÎ≈hs˝ §ÙÎ˚Ü˛y°ˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ §ÙÎ˚ !ÓË˛yˆÏà
Ë˛yà Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îy Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î (Geological time scale)–
Ë)˛ï˛_¥#Î˚ §ÙÎ˚ Ùylò[˛ ~Ü˛!òˆÏl Ó˚!ã˛ï˛ •Î˚!l– x‹Tyò¢ ¢ï˛ˆÏÜ˛Ó˚ ÙyV˛yÙy!V˛ ˛õ,!ÌÓ#Ó˚ !¢°yhflÏÓ˚=!°ˆÏÜ˛ !¢°y G
ç#ÓyˆÏŸ¬Ó˚ !Ë˛!_ˆÏï˛ ã˛yÓ˚Ë˛yˆÏà Ë˛yà Ü˛Ó˚y •ˆÏÎ˚!SÈ° ÎyÓ˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y á%Ó §#!Ùï˛ !SÈ°– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Ú§%˛õyÓ˚˛õ!ç§l
ï˛_¥Û (Principle of Superposition)ñ ç#ÓyŸ¬ ˆày¤˛#ï˛_¥ (Principle of Faunal Assemblage) ≤ÃË,̨ !ï˛
Ë)˛hflÏÓ˚!ÓòƒyÓ˚ Ù)°ï˛_¥=!° ≤Ã!ï˛!¤˛ï˛ •GÎ˚yÓ˚ ˛õÓ˚ §ÙÎ˚ Ùylò[˛ ˛õ!Ó˚Ùy!ç≈ï˛ G ˛õ!Ó˚Ó!ô≈ï˛ •ˆÏÎ˚ˆÏSÈ–
~í˛yÙ ˆ§çí˛z•zÜ‰˛ G Ó˚í˛!Ó˚Ü˛ Ùy!ã≈˛§l å1830ä §Ó≈≤ÃÌÙ ÓÎ˚§ xl%ÎyÎ˚# hflÏÓ˚yl%e´ˆÏÙ lyÙÜ˛Ó˚î ÷Ó˚& Ü˛ˆÏÓ˚l– 1835

§yˆÏ° ~ÑÓ˚y !Ó ˆÏê˛ˆÏlÓ˚ GˆÏÎ˚°¢ xMÈ˛ˆÏ°Ó˚ ˛õy°!°Ü˛ (Sedimentary) !¢°y=!°ˆÏÜ˛ Ü˛ƒyÙ!Ó Î˚yl (Cambrian) G
!§°%!Ó˚Î˚yl (Silurian) lyˆÏÙ !ÓË˛!_´ Ü˛ˆÏÓ˚l– ò%ÓSÈÓ˚ ˛õÓ˚ ˆ§çí˛z•zÜ˛ xyÓ˚G ~Ü˛!ê˛ lï%˛lï˛Ó˚ hflÏˆÏÓ˚Ó˚ lyÙ
ˆí˛ˆÏË˛y!lÎ˚yl (Devonian) Ó˚yˆÏálñ ˛õˆÏÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ !ÓˆÏ¢£Ï !¢°yhflÏˆÏÓ˚Ó˚ xÓfliyl !lˆÏÎ˚ ò%•z Ó¶%˛ ˆ§çí˛z•zÜ˛ G
Ùy!ã≈˛§ˆÏlÓ˚ ÙˆÏôƒ !ÓÓyò ÓyˆÏô– Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î Ó˚ã˛lyÜ˛yˆÏ° ~•z !ÓÓyò Úˆ§çí˛z•zÜ˛ Ùy!ã≈˛§l !ÓÓyòÛ lyˆÏÙ
˛õ!Ó˚!ã˛ï˛– ïÑ˛yˆÏòÓ˚ ç#Ój¢yÎ˚ ~•z !ÓÓyˆÏòÓ˚ !l‹õ!_ •Î˚!l– ïÑ˛yˆÏòÓ˚ Ù,ï%˛ƒÓ˚ ˛õÓ˚ G•z §Ù§ƒyÎ%_´ hflÏÓ˚=!°ˆÏÜ˛
xˆÏí≈˛y!Ë˛!§Î˚yl (Ordovician) lyˆÏÙ ~Ü˛!ê˛ lï%˛l !ÓË˛yˆÏà ˆÊ˛°y •Î˚– ≤Ãyã˛#lï˛ˆÏ_¥Ó˚ !òÜ˛ ˆÌˆÏÜ˛ xˆÏí˛≈y!Ë˛!§Î˚yl
xyˆÏà •ˆÏ°G §ÙÎ˚ ÙylòˆÏ[˛ ~Ó˚ ≤Ã!ï˛¤˛y xˆÏlÜ˛ ˛õˆÏÓ˚ •ˆÏÎ˚SÈ Îy ≤ÃÙyî Ü˛ˆÏÓ˚ §ÙÎ˚ ÙylòˆÏ[˛Ó˚ !ÓÜ˛y¢ G ˛õ!Ó˚Óô≈l
§%¢,C°Ë˛yˆÏÓ •Î˚!l–

lyˆÏÙÓ˚ í˛zÍ˛õ!_ / Î%ˆÏàÓ˚ lyÙÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ˆÎ !¢°yÓ˚ !Ë˛!_ˆÏï˛ ≤ÃÌÙ Óî≈ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– Cambrian

lyÙÈüÈ~Ó˚ í˛zÍ˛õ!_ Cambria ˆÌˆÏÜ˛ñ ÎyÓ˚ xy!ò lyÙ Welsh province of Great Britain; ‘Ordovician’ ~ÓÇ
‘Silurian’ñ •zÇ°ƒyˆÏu˛Ó˚ Ó§Óy§Ü˛yÓ˚# xy!ò ≤Ãçy!ï˛ˆÏòÓ˚ lyÙ Ordovics ~ÓÇ Silurs ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈó Devonian

lyÙ ~ˆÏ§ˆÏSÈ Devenshire in South-West England ˆÌˆÏÜ˛ó Carboniferous Ü˛Î˚°y (coal) !Ü˛ÇÓy xDyÓ˚
ˆÌˆÏÜ˛ó Russia-Ó˚ ~Ü˛ ≤ÃˆÏòˆÏ¢Ó˚ lyÙ Permian, xyÓ˚ ï˛yÓ˚ ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈ Permian; Triassic !l!ò≈‹T Ü˛ˆÏÓ˚
GermanyÓ˚ !¢°yhflÏˆÏÓ˚Ó˚ !ï˛l á[˛ !ÓË˛yà– Jurassic-Switzerland ~Ó˚ Jura ˛õy•yí˛¸ ˆÌˆÏÜ˛ lyÙÜ˛Ó˚î Ü˛Ó˚y
•ˆÏÎ˚ˆÏSÈó Cretaceous chalk !¢°y ˆÌˆÏÜ˛ó Tertiary Palaeogene xyÓ˚ Neogene ~ÓÇ Quaternary !lò¢≈l
Ü˛ˆÏÓ˚ ˜çÓ !ÓÓï≈˛ˆÏlÓ˚ !Ó!Ë˛ß¨ ò¢y–

11.6.1  Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î (Relative time scale)

~•z §ÙÎ˚ ÙylòˆÏ[˛ ˛õ,!ÌÓ#Ó˚ àï˛ 60 ˆÜ˛y!ê˛ ÓSÈˆÏÓ˚Ó˚ âê˛ly Óy •z!ï˛•y§ !°!˛õÓk˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ˛õy°!°Ü˛ !¢°yÎ˚
§ÇÓ˚!«˛ï˛ §Ó≈≤Ãyã˛#lñ §%flõ‹T G §ˆÏ®•yï˛#ï˛ ˆÎ ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚ ï˛y ˆÌˆÏÜ˛ ÷Ó˚& Ü˛ˆÏÓ˚ ˛õÓ˚Óï≈˛#Ü˛yˆÏ°Ó˚ !Ó!Ë˛ß¨
ç#ÓyˆÏŸ¬Ó˚ e´Ù˛õÎ≈yˆÏÎ˚ xy!ÓË≈˛yˆÏÓÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ~•z §ÙÎ˚ Ùylò[˛ Óy §yÓ˚!î Ó˚!ã˛ï˛ •ˆÏÎ˚ˆÏSÈ–

≤Ãyã˛#l Ï̂cÓ̊ !òÜ˛ ˆÌ Ï̂Ü˛ Ë)̨ ï˛_¥#Î̊ §ÙÎ̊ §yÓ̊!î Ï̂Ü˛ ò%!ê˛ §%!Ó¢y° Ù•yÜ˛“ Óy •zGl (Eon) ÎÌy =ÆÓ#ç# Óy
!e´˛õ‰̂ Ïê˛y Ï̂çy!Î̊Ü˛ (!@˝ÃÜ˛ Kryptos ¢ Ï̂∑Ó̊ xÌ≈ =Æ Óy ˆày˛õl) G Óƒ_´Ó#ç# Óy Ê˛ƒyl Ï̂Ó̊y Ï̂çy!Î̊Ü˛ (!@˝ÃÜ˛ Phaneros ~Ó̊
xÌ≈ Óƒ_´ Óy §%flõ‹T ~ÓÇ Zoe Ü˛ÌyÓ̊ xÌ≈ ç#Ól) ~ Ë˛yà Ü˛Ó̊y •Î̊– ~•z Ù•yÜ˛“=!° !Ó!Ë˛ß̈ x!ôÜ˛“ Óy ~Ó̊yÎ̊ (Era)

!ÓË˛_´– ≤Ãy Ï̂îÓ̊ ≤Ãyã%̨ Î≈ xyÓ̊ ï˛yÓ̊ ≤ÃÙyî !• Ï̂§ Ï̂Ó § Ï̂®•yï˛#ï˛ ç#ÓyŸ¬ ˆòáy ÎyÎ̊ ≤ÃyÎ̊ 60 ˆÜ˛y!ê˛ ÓSÈÓ̊ xy Ï̂à– ï˛ál ˆÌ Ï̂Ü˛
xyç ˛õÎ≈hs˝ ˆ§ §Ù Ï̂Î̊Ó̊ !ÓhflÏyÓ̊ ï˛y Ï̂Ü˛ Óƒ_´Ó#ç# Ù•yÜ˛“ Ó°y •Î̊– =ÆÓ#ç# Ù•yÜ˛“ Ï̂Ü˛ ≤ÃyÜ‰̨ ÈüÈ̂ Ü˛Ù!Ó Î̊yl (Pre-

cambrian) ~ÓÇ xy!Ü≈̨ Î̊yl Óy xƒy Ï̂çy!Î̊Ü˛ åç#Ól•#lä x!ôÜ˛ Ï̂“Ó̊ Ë˛yà Ü˛Ó̊y • Ï̂Î̊ Ï̂SÈ– ˆÜ˛í z̨ ˆÜ˛í z̨ ~ Ï̂Ü˛ xy!Ü≈̨ G Ï̂çy!Î̊Ü˛
åç#Ó Ï̂ly Ï̂ß√£Ï xÓyï˛ xî%ç#Ó#Î̊ä ~ÓÇ ˆ≤Ãy Ï̂ê˛y Ï̂Ó̊y Ï̂çy!Î̊Ü˛ å§Óyï˛ xî%ç#Ó#Î̊ä !ÓË˛y Ï̂à !ÓË˛_´ Ü˛ Ï̂Ó̊ Ï̂SÈl–
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!ã˛e 11.1 xyhs˝ç≈y!ï˛Ü˛ Ë)˛ÈüÈï˛_¥#Î˚ §ÙÎ˚§yÓ˚!î G !Ó!Ë˛ß¨ ç#ÓˆÏày¤˛#Ó˚ xy!ÓË≈˛yÓ G !ÓÜ˛y¢
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~•z Ù•yÜ˛ˆÏ“Ó˚ xyˆÏàÓ˚ ≤ÃyÎ˚ 400 ˆÜ˛y!ê˛ ÓSÈÓ˚ xÌ≈yÍ ˛õ,!ÌÓ#Ó˚ ÓÎ˚ˆÏ§Ó˚ ≤ÃyÎ˚ xy!¢ ¢ï˛yÇ¢ §ÙÎ˚ ç%ˆÏí˛¸ xyˆÏSÈ
=ÆÓ#ç# Ù•yÜ˛“– ~•z Ù•yÜ˛“ ç#ÓˆÏlÓ˚ í˛zˆÏß√£Ï G e´Ù!ÓÜ˛yˆÏ¢Ó˚ ~Ü˛ ò#â≈ •z!ï˛•y§ !°!˛õÓk˛ Ü˛Ó˚y xyˆÏSÈ– ï˛ˆÏÓ ~ˆÏòÓ˚
≤ÃyÎ˚ §Ó•z xî%ç#ÓyŸ¬ ÎyˆÏòÓ˚ ÷ô%Ùye xî%Ó#«˛î ÎˆÏsfÓ˚ §y•yˆÏÎƒ•z ¢ly_´ Ü˛Ó˚y §Ω˛Ó–

Óƒ_´Ó#ç# Ù•yÜ˛ˆÏ“ ç#ÓˆÏlÓ˚ ˜Ó!ã˛eƒ xyÓ˚ !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚y xl%§Ó˚î Ü˛ˆÏÓ˚ ~ˆÏÜ˛ !ï˛l!ê˛ x!ôÜ˛ˆÏ“ (Era) ÎÌy
˛õ%Ó˚yç#Ó#Î˚ (Palaezoic), Ùôƒç#Ó#Î˚ (Mesozoic) G lÓç#Ó#Î˚ (Cenozoic) Ë˛yà Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ≤Ã!ï˛!ê˛ x!ôÜ˛“
~Ü˛y!ôÜ˛ Ü˛ Ï̂“ (Period) !ÓË˛_´– Ü˛“=!° Ë)˛ï˛y!_¥Ü˛ §ÙˆÏÎ˚Ó˚ Ù)° !ÓË˛yà Ó°y ã˛ˆÏ°– ˆÙyê˛ ~àyˆÏÓ˚y!ê˛ Ü˛“ !ã˛!•´ï˛
xyˆÏSÈ– ˛õ%Ó˚yç#Ó#Î˚ x!ôÜ˛ˆÏ“ ˆÜ˛Ù!Ó Î˚yl (Cambrian), xˆÏí˛≈y!Ë˛!§Î˚yl (Ordovician), !§°%!Ó˚Î˚yl (Silurian),

ˆí˛ˆÏË˛y!lÎ˚yl (Devonian), Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ (Carboniferous) G ˛õyÓ˚!ÙÎ˚yl (Permian) lyˆÏÙ SÈÎ˚!ê˛ Ü˛“–
Ùôƒç#Ó#Î˚ x!ôÜ˛ˆÏ“ ê˛∆yÎ˚y!§Ü˛ (Triassic), ç%Ó˚y!§Ü˛ (Jurassic), e´#ˆÏê˛¢y§ (Cretaceous) lyˆÏÙ !ï˛l!ê˛ Ü˛“ ~ÓÇ
lÓç#Ó#Î˚ x!ôÜ˛ˆÏ“ ê˛y!¢≈Î˚y!Ó˚ (Tertiary) G ˆÜ˛yÎ˚yê˛yÓ˚ly!Ó˚ (Quaternary) ly Ï̂Ù ò%!ê˛ Ü˛“ Óï≈̨ Ùyl– ~•z Ü˛“=!°
xyÓyÓ˚ !Ó!Ë˛ß¨ í˛z˛õÜ˛ˆÏ“ (Epoch) !ÓË˛_´–

11.6.2  Ë)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ ç#ÓyˆÏŸ¬Ó˚ xl%e´Ù
≤ÃyÎ˚ 460 ˆÜ˛y!ê˛ ÓSÈÓ˚ xyˆÏà ˛õ,!ÌÓ#Ó˚ çß√°@¿ ˆÌˆÏÜ˛ xyç ˛õÎ≈hs˝ !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚y xl%§Ó˚î Ü˛ˆÏÓ˚ !Ó!Ë˛ß¨ §ÙˆÏÎ˚
!Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ ç#ˆÏÓÓ˚ §,!‹T G !ÓÜ˛y¢ •ˆÏÎ˚!SÈ°– ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛í˛z ˆÜ˛í˛z !Ó°%Æ •ˆÏÎ˚ ˆàˆÏSÈ ˆÜ˛í˛z Óy lï%˛l
˛õ!Ó˚Ó!ï≈˛ï˛ ˛õ!Ó˚ˆÏÓˆÏ¢ !lˆÏçˆÏÜ˛ Ùy!lˆÏÎ˚ !lˆÏÎ˚ xyç !ê˛ˆÏÜ˛ xyˆÏSÈ– ~•z ˛õyë˛ƒyÇˆÏ¢ xyÙÓ˚y §ÙˆÏÎ˚Ó˚ x@˝Ãà!ï˛Ó˚ §ˆÏD
÷ô%Ùye í˛z!qòÜ%˛ˆÏ°Ó˚ ˜Ó!ã˛eƒ G ï˛yÓ˚ ˛õ!Ó˚Óï≈˛Ïl xyˆÏ°yã˛ly Ü˛Ó˚Ó–

˛˛õ,!ÌÓ#ˆÏï˛ ≤ÃyˆÏîÓ˚ §MÈ˛yÓ˚ Ü˛#Ë˛yˆÏÓ •ˆÏÎ˚ˆÏSÈ ï˛y !lˆÏÎ˚ Ùï˛˛õyÌ≈Ü˛ƒ xyˆÏSÈ– ˆÜ˛í˛z ˆÜ˛í˛z ÙˆÏl Ü˛ˆÏÓ˚l Ó!•!Ó≈Ÿª
ˆÌˆÏÜ˛ í˛zÕÒy Óy ô)!°Ü˛îyÓ˚ §yˆÏÌ ≤Ãyî ~ˆÏ§ˆÏSÈ– xˆÏlˆÏÜ˛Ó˚ ÙˆÏï˛ñ ~•z ˛õ,!ÌÓ#Ó˚ ˛õ!Ó˚Ù[˛ˆÏ°•z ≤ÃyˆÏîÓ˚ í˛zqÓ G
e´Ù!ÓÜ˛y¢ •ˆÏÎ˚ˆÏSÈ– ~ÑˆÏòÓ˚ ÙˆÏï˛ xy!ò ˛õ,!ÌÓ#Ó˚ ˛õ!Ó˚Ù[˛ˆÏ° !SÈ° •y•zˆÏí»˛yˆÏçlñ ly•zˆÏê˛∆yˆÏçlñ !ÙˆÏÌlñ xƒyˆÏÙy!lÎ˚y
G ç°#Î˚ ÓyˆÏ‹õÓ˚ ≤Ãyã%˛Î≈– ~•z§Ó àƒyˆÏ§Ó˚ !Ù◊ˆÏî xyÜ˛yˆÏ¢Ó˚ !Óò%ƒÍ ˛õyˆÏï˛ ˜ï˛!Ó˚ •ˆÏÎ˚!SÈ° !lí˛z!Üœ˛Ü˛ xƒy!§ˆÏí˛Ó˚ Ù)°
í˛z˛õyòyl=!° Îy §yàÓ˚çˆÏ° âl#Ë)˛ï˛ •Î˚– e´ˆÏÙ x˜ÏçÓ ≤Ã!e´Î˚yÎ˚ ≤Ã›ï˛ ~•z ˜çÓ í˛z˛õyòyl=!° ˆÌˆÏÜ˛ xy!ò
~Ü˛ˆÏÜ˛y£Ï# ç#ˆÏÓÓ˚ çß√ •Î˚– Ù%_´ x!:ˆÏçl ly ÌyÜ˛yÎ˚ ~•z Óî≈•#l xÓyï˛ xl%ç#Ó#Ó˚y Ó˚y§yÎ˚!lÜ˛ !ÓˆÏŸ’£Ïî myÓ˚y
≤ÃˆÏÎ˚yçl#Î˚ ¢!_´ xy•Ó˚î Ü˛Ó˚ï˛– ˛õˆÏÓ˚ !Ü˛S%È !Ü˛S%È xl%ç#Ó# !lˆÏçˆÏòÓ˚ áyÓyÓ˚ !lˆÏçÓ˚y ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ÷Ó˚& Ü˛Ó˚°–
ˆÜœ˛yˆÏÓ˚y!Ê˛° â!ê˛ï˛ ~•z §yˆÏ°yÜ˛§ÇˆÏŸ’ˆÏ£ÏÏÓ˚ Ê˛ˆÏ° ≤Ãã%˛Ó˚ Ù%_´ x!:ˆÏçl ç° G Óyï˛y§ˆÏÜ˛ §¡õ,_´ Ü˛ˆÏÓ˚ ï%˛°°–
~Ó˚˛õÓ˚ ô#ˆÏÓ˚ ô#ˆÏÓ˚ ˜ï˛!Ó˚ •° GˆÏçyl àƒy§ (O3) hflÏÓ˚– e´ˆÏÙ ~•z GˆÏçylhflÏˆÏÓ˚ «˛!ï˛Ü˛Ó˚ x!ï˛ˆÏÓ=l# Ó˚!Ÿ¬ G
xlƒylƒ Ù•yçyà!ï˛Ü˛ Ó˚!Ÿ¬ xyê˛ˆÏÜ˛ ˛õí˛¸yÎ˚ ç° G fli°Ë˛yà í˛zß¨ï˛ï˛Ó˚ ç#ˆÏÓÓ˚ Óy§ˆÏÎyàƒ •°–

l ≤ÃyÜ‰˛ÈüÈˆÜ˛Ù!Ó Î˚yl (Pre-Cambrian) : ≤ÃyÜ‰˛ˆÏÜ˛Ù!Ó Î˚yl §ÙˆÏÎ˚Ó˚ Ù•y§Ù%ˆÏoÓ˚ xàË˛#Ó˚ çˆÏ° !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚
xl%ç#Ó#ˆÏòÓ˚ xy!ÓË≈˛yÓ G !ÓÜ˛y¢ •ˆÏÎ˚!SÈ°– ~•z§Ó l#°yË˛ §Ó%ç ÓƒyÜ˛ˆÏê˛!Ó˚Î˚y §yàÓ˚çˆÏ° ˆÌˆÏÜ˛ ã%˛ˆÏlÓ˚ xô/ˆÏ«˛˛õ
â!ê˛ˆÏÎ˚ hflÏˆÏÓ˚ hflÏˆÏÓ˚ Óy!° G ˛õ!° !òˆÏÎ˚ ~Ü˛ôÓ˚ˆÏlÓ˚ !¢Ó˚yÜ,˛!ï˛ àë˛l Ü˛Ó˚ï˛– ~ˆÏòÓ˚ ˆfiê˛∆yÙyˆÏê˛y°y•zê˛ (Stromatolite)

Ó°y •Î˚– ˛õ,!ÌÓ#Ó˚ §ÓˆÏã˛ˆÏÎ˚  ˛õ%Ó˚yˆÏly ˆfiê˛∆yÙyˆÏê˛y°y•zê˛ ˛õyGÎ˚y ˆàˆÏSÈ ˛õ!Ÿã˛Ù xˆÏfiê˛∆!°Î˚yÓ˚ ÚlÌ≈ ˆ˛õy°Û xMÈ˛ˆÏ° xyÓ˚
xy!Ê ˛Ü˛yÓ˚ !ç¡∫yˆÏÓyˆÏÎ˚ˆÏï˛ñ ~ˆÏòÓ˚ ÓÎ˚§ ≤ÃyÎ˚ 350 ˆÜ˛y!ê˛ ÓSÈÓ˚– Ë˛yÓ˚ˆÏï˛Ó˚ !§ÇË)˛Ù xMÈ˛ˆÏ° 280 ˆÜ˛y!ê˛ ÓSÈˆÏÓ˚Ó˚
ˆfiê˛∆yÙyˆÏê˛y°y•zê˛ §¡±!ï˛ ˛õyGÎ˚y ˆàˆÏSÈ– ˆfiê˛∆yÙyˆÏê˛y°y•zˆÏê˛Ó˚ §)-ˆÏFSÈò (Thin Section) xî%Ó#«˛î ÎˆÏsfÓ˚ l#ˆÏã˛
ˆòáˆÏ° !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚ ~Ü˛ˆÏÜ˛y£Ï# Óy Ó‡ˆÏÜ˛y£Ï# !Ê˛ï˛yÜ,˛!ï˛ l#°yË˛ §Ó%ç ÓƒyÜ˛!ê˛!Ó˚Î˚yÓ˚ í˛z˛õ!fli!ï˛ ˆòáy ÎyÎ˚–
Óï≈˛ÙyˆÏl xˆÏfiê˛∆!°Î˚yÓ˚ ¢yÜ≈˛ ˆÓ (Shark Bay) xMÈ˛ˆÏ° ~•z ˆfiê˛∆yÙyˆÏê˛y°y•zê˛ ç#Óhs˝ xÓfliyÎ˚ ˛õyGÎ˚y ÎyÎ˚–
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Eobacterium, Archaeospheroides, Animikiea, Gunflintia, Huroniospora, Glenobotrydion,

Kakabekia, Eozygion, Palaeolyngbya, Cephalophytarion ≤ÃË,˛!ï˛ xî%ç#ÓyˆÏŸ¬Ó˚ lyÙ ~ !Ó£ÏˆÏÎ˚
í˛zˆÏÕ‘áˆÏÎyàƒ–

ˆÎ §Ó ≤Ãyã˛#l Ë)˛hflÏÓ˚ ˆÌˆÏÜ˛ xî%ç#ÓyˆÏŸ¬Ó˚ •!ò¢ !ÙˆÏ°ˆÏSÈ
ï˛yÓ˚y •° åÜ˛ä @˝Ã#l°ƒyˆÏu˛ •z§%Î˚y ˆ◊!îÓ˚ ˛õy°!°Ü˛ !¢°y å380

ˆÜ˛y!ê˛ ÓSÈÓ˚ ˛õ%Ó˚yˆÏlyäñ ˛õ!Ÿã˛Ù xˆÏfiê˛∆!°Î˚yÓ˚ GÎ˚yÓ˚yí˛zly ˆ◊!î
å350 ˆÜ˛y!ê˛ ÓSÈÓ˚äñ xy!Ê ˛Ü˛yÓ˚ xlË˛yÓ˚GÎ˚yÜ˛ê˛ ˆ◊!îñ ò!«˛î
xy!Ê ˛Ü˛yÓ˚ ˆ§yÎ˚y!ç°ƒyu˛ ˆ◊!î å335 ˆÜ˛y!ê˛ ÓSÈÓ˚äñ !Ê˛à !ê˛∆
ˆ◊!î å320 ˆÜ˛y!ê˛ ÓSÈÓ˚äñ àyl!Êœ˛rê˛ ˆ°Ô• §Çâ å200 ˆÜ˛y!ê˛
ÓSÈÓ˚äñ !Óê˛yÓ˚ !fl±Ç ã˛yê≈˛ å90 ˆÜ˛y!ê˛ ÓSÈÓ˚ä ≤ÃË,̨ !ï˛–

l ˆÜ˛Ù!Ó Î˚yl (Cambrian) : !Ó ˆÏê˛ˆÏlÓ˚ GˆÏÎ˚°¢ ≤ÃˆÏòˆÏ¢Ó˚ ≤Ãyã˛#l lyÙ ÚˆÜ˛Ù!Ó Î˚yÛ– G•z ≤ÃˆÏòˆÏ¢Ó˚ ~Ü˛
!¢°yhflÏÓ˚ˆÏÜ˛ §Ó≈≤ÃÌÙ •zÇÓ˚yç Ë)˛!ÓK˛yl# xƒyí˛yÙ ˆ§çí˛z•zÜ˛ ~•z lyˆÏÙ !ã˛!•´ï˛ Ü˛ˆÏÓ˚l–

§Óyï˛ xî%ç#ÓyŸ¬ˆÏòÓ˚ ˆò• àë˛ˆÏl ç!ê˛°ï˛yÓ˚ §)e˛õyï˛ •Î˚ §Ω˛Óï˛ ˆÜ˛Ù!Ó Î˚yˆÏl– ~•z ç!ê˛° ˆò•Î%_´
˜¢Óy°ˆÏòÓ˚ ˆòˆÏ•Ó˚ ã˛yÓ˚!òˆÏÜ˛ ã%˛l (CaCO2) çˆÏÙ ¢_´ ˆáy°ˆÏÜ˛ ˛õ!Ó˚îï˛ •ï˛– §Ó%ç G ˆ°y!•ï˛ ˜¢ÓyˆÏ°Ó˚ xˆÏlÜ˛
≤Ãçy!ï˛Ó˚•z ~Ó˚Ü˛Ù ç° ˆÌˆÏÜ˛ ã%˛l !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ «˛Ùï˛y !SÈ° Îy §yÙ%!oÜ˛ ã%˛ly˛õyÌÓ˚ §,!‹T Ü˛Ó˚ï˛– §Ó%ç ˜¢Óy°ˆÏòÓ˚
xhs˝à≈ï˛ ˆàye ˆí˛!§Üœ˛ƒyˆÏí˛!§ (Dasycladaceae), ˆ§y°yˆÏlyˆÏ˛õyˆÏÓ˚!§ (Solanoporaceae) ~ÓÇ ˆ°y!•ï˛
˜¢Óy°ˆÏòÓ˚ xhs˝à≈ï˛ ˆÜ˛yÓ˚y!°ˆÏl!§ ˆàyeË%˛_´ ≤Ãçy!ï˛Ó˚ lyÙ ~ !Ó£ÏˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ– ~SÈyí˛¸yG Ó‡Ó˚Ü˛ˆÏÙÓ˚
~Ü˛ˆÏÜ˛y£Ï#ñ ˆày°yÜ˛yÓ˚ Ù§,î Óy x°B,˛ï˛ xî%ç#ÓyŸ¬ ˆÎÙl í˛y•zˆÏlyÊœ˛ƒyˆÏçˆÏ°ê˛ (Dinoflagellate), ~!e´ê˛yÜ≈˛
(Acritarch), ï˛y§Ùyly•z!ê˛§ (Tasmanites), ≤ÃË,˛!ï˛ ˆÜ˛Ù!Ó Î˚yl !¢°yhflÏÓ˚ ˆÌˆÏÜ˛ ˛õyGÎ˚y ˆàˆÏSÈ– Ë˛yÓ˚ˆÏï˛Ó˚
Ü˛yŸ¬#Ó˚ G !flõ!ï˛ xMÈ˛ˆÏ° ˆÜ˛Ù!Ó Î˚yl Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ G ç#ÓyŸ¬ ˆòáy ÎyÎ˚–

l xˆÏí≈˛y!Ë˛!§Î˚yl (Ordovician) : ã˛y°≈§ °ƒy˛õGÎ˚yÌ≈ GˆÏÎ˚°¢ ≤ÃˆÏòˆÏ¢Ó˚ ÚxˆÏí≈˛y!Ë˛§Û í˛z˛õçy!ï˛Ó˚ lyÙyl%§yˆÏÓ˚
~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ !ã˛!•´ï˛ Ü˛ˆÏÓ˚l– ˆÜ˛Ù!Ó Î˚yl Ü˛ˆÏ“Ó˚ ÙˆÏï˛y xˆÏí˛≈y!Ë˛!§Î˚yl Ü˛ˆÏ“G §Ù%o çˆÏ° l#°yË˛ §Ó%çñ
§Ó%ç G ˆ°y!•ï˛ ˜¢ÓyˆÏ°Ó˚ xy!ôÜ˛ƒ ˆòáy ÎyÎ˚– ã%˛l !ÓˆÏŸ’£ÏˆÏîÓ˚ «˛Ùï˛y ˆl•z ~Ùl §)eyÜ˛yÓ˚ñ x!ÓË˛_´ ˜¢ÓyˆÏ°Ó˚
(ˆÎÙl ≠ Mackiella, Rhynchartia) í˛z˛õ!fli!ï˛ ~ §ÙÎ˚ ˆòáy ÎyÎ˚– §Ω˛yÓƒ xàË˛#Ó˚ §Ù%o Óy •…ˆÏò Ó§Óy§Ü˛yÓ˚#
Geminella, Palaeoedogonium, Palaeoclosterium lyÙÜ˛ §)eyÜ˛yÓ˚ §Ó%ç ˜¢Óy°G ˛õyGÎ˚y ˆàˆÏSÈ–

l !§°%!Ó˚Î˚yl (Silurian) / ˛GˆÏÎ˚°ˆÏ¢Ó˚ ≤Ãyã˛#l Ú!§°%Ó˚Û í˛z˛õçy!ï˛Ó˚ lyÙyl%§yˆÏÓ˚ •zÇÓ˚yç Ë)˛!ÓK˛yl# Ùy!ã≈˛§l
•zÇ°ƒyˆÏu˛Ó˚ §#Ùyhs˝ xMÈ˛ˆÏ° Ü˛ï˛Ü˛=!° !¢°yhflÏÓ˚ˆÏÜ˛ !§°%!Ó˚Î˚yl Ü˛ˆÏ“Ó˚ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚l– Ë˛yÓ˚ˆÏï˛ Ü˛yŸ¬#Ó˚ G !flõ!ï˛
í˛z˛õï˛ƒÜ˛yÎ˚ ~ÓÇ xÓ˚&îyã˛° ≤ÃˆÏòˆÏ¢ ~•z !¢°yhflÏÓ˚ G ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚–

§ÙˆÏÎ˚Ó˚ §ˆÏD §ˆÏD ç°ç ç#Ó ô#ˆÏÓ˚ ô#ˆÏÓ˚ fliˆÏ° fliylyhs˝!Ó˚ï˛ •ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚– ~•z âê˛ly!ê˛ !l/§ˆÏ®ˆÏ• ç#Ó
!ÓÓï≈˛ˆÏl ~Ü˛ =Ó˚&c˛õ)î≈ ˛õòˆÏ«˛˛õ– fliˆÏ°Ó˚ lï%˛l ˛õ!Ó˚ˆÏÓˆÏ¢ Ùy!lˆÏÎ˚ ˆlGÎ˚yÓ˚ çlƒ ç°ç í˛z!qò=!°Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛
x!Ë˛ˆÏÎyçˆÏlÓ˚ ≤ÃˆÏÎ˚yçl •Î˚– ~=!° •° ç° §ÇÓ•ˆÏlÓ˚ çlƒ ˛õ!Ó˚Óy•# ˆÜ˛yˆÏ£ÏÓ˚ í˛z˛õ!fli!ï˛ñ àƒy§#Î˚ xyòyl≤ÃòyˆÏlÓ˚
çlƒ §!SÈo àë˛l ˆÜ˛Ô¢° í˛zqyÓlñ ç°ÈüÈÓyÎ˚% ˆÓ˚yô# àyecˆÏÜ˛Ó˚ §,!‹T ~ÓÇ ≤ÃçlˆÏlÓ˚ çlƒ í˛zß¨ï˛ï˛Ó˚ Ü˛y!Ó˚à!Ó˚– Ê˛ˆÏ°

≤Ã§Dï˛ í˛zˆÏÕ‘áˆÏÎyàƒ ˆÎ ~•z ç#ÓyŸ¬=!°Ó˚
x!ôÜ˛yÇˆÏ¢Ó˚•z Óï≈˛Ùyl Ü˛yˆÏ°Ó˚ ˜¢ÓyˆÏ°Ó˚ §ˆÏD
xyŸã˛Î≈ƒ §yò,¢ƒ Ó˚ˆÏÎ˚ˆÏSÈ– ˆÎÙl àyl!≤’rê˛ ã˛yê≈˛
!¢°yhflÏÓ˚ ˆÌ Ï̂Ü˛ Animikiea ly Ï̂Ù ˆÎ !Ê˛ï˛yÜ,̨ !ï˛
˜¢Óy° ˛õyGÎ˚y ˆà Ï̂SÈ ï˛y xyô%!lÜ˛ Oscillatoria

lyÙÜ˛ l#°yÓ §Ó%ç ˜¢Óy Ï̂°Ó˚ § Ï̂D ï%̨ °l#Î˚–
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§,!‹T •Î˚ !°à!llÎ%_´ ê˛∆y!Ü˛í˛ G xlƒylƒ ˛õ!Ó˚Óy•# ˆÜ˛y£Ï !òˆÏÎ˚ ˜ï˛!Ó˚ ˆÜ˛whflÏΩ˛ Óy !fiê˛!° Îy í˛z!qˆÏòÓ˚ ç°§ÇÓ•ˆÏlÓ˚
Ü˛yç Ü˛ˆÏÓ˚– ÓyÎ˚%Ó˚ xyòyl ≤ÃòyˆÏlÓ˚ çlƒ í˛z!qòàyˆÏe ˜ï˛!Ó˚ •Î˚ ˆfiê˛yÙyê˛y– ç°ÈüÈÓyÎ˚%ˆÏÓ˚yô# !Ü˛í˛z!ê˛Ü˛° !òˆÏÎ˚ ˜ï˛!Ó˚
•Î˚ àyeyÓÓ˚î– ~SÈyí˛¸y ˆÓ˚î%Óy•# xD Ùy!ê˛ ˆÌˆÏÜ˛ !Ü˛S%È ò)ˆÏÓ˚ xÓfliyl Ü˛Ó˚ˆÏï˛ °yà° Îy §•ˆÏç ÓyÎ˚%Óy•# •ˆÏÎ˚ !ÓhflÏyÓ˚
°yË˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ xyÓ˚ ˆÓ˚î%=!°Ó˚ xyÓÓ˚î ˜ï˛!Ó˚ •° ≤ÃyÎ˚ x!Óly¢# ˆflõyˆÏÓ˚yˆÏ˛õyˆÏ°!ll (Sporopollenin)

lyÙÜ˛ ~Ü˛ ç!ê˛° ˛õòyˆÏÌ≈–

í˛zFã˛ !§°%!Ó˚Î˚yl !¢°yhflÏÓ˚ ˆÌˆÏÜ˛ ≤ÃyÆ Cooksonia ˆÜ˛ ≤ÃÌÙ xy!ÓË)≈˛ï˛ fli°ç §ÇÓy•# Ü˛°y Î%_´ í˛z!qò Ó°y
•Î˚– í˛z!qò!ê˛ áÓ≈yÜ,˛!ï˛ñ ˛õe•#lñ e´Ù!má![˛ï˛ ¢yáyÎ%_´ñ ¢#£Ï≈yˆÏ@˝Ã ˆflõyÓ˚yO#Î˚yÙ Ü˛ˆÏÎ˚Ü˛ ˆ§!rê˛!Ùê˛yÓ˚ ò#â≈ G ≤ÃˆÏfli
Ùye 1-1.5 !Ù!Ù– ~•z ôÓ˚ˆÏlÓ˚ xyÓ˚ ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î •° Steganotheca–

l ˆí˛ˆÏË˛y!lÎ˚yl (Devonian) / ˛ˆ§çí˛z•zÜ˛ G Ùy!ã≈˛§l •zÇ°ƒyˆÏu˛Ó˚ ˆí˛Ë˛l¢yÎ˚yÓ˚ xMÈ˛ˆÏ°Ó˚ !Ü˛S%È !¢°yhflÏÓ˚ˆÏÜ˛
Úˆí˛ˆÏË˛y!lÎ˚ylÛ Ü˛ˆÏ“Ó˚ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚l– Ë˛yÓ˚ˆÏï˛Ó˚ !flõ!ï˛ñ °y‡°ñ çylflÒÓ˚ñ Ü˛yŸ¬#Ó˚ ≤ÃË,˛!ï˛ xMÈ˛ˆÏ° ~•z !¢°yhflÏÓ˚
G ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚–

~•z §ÙÎ˚ !Ü˛S%È í˛z˛õç°ç ˆÓ°yÓy§# í˛z!qò ˆÎÙl Prototaxites, Parka, Nematothallus ~Ó˚ xy!ÓË≈̨ yÓ
•Î˚– ~ˆÏòÓ˚ ç°ç G fli°ç í˛z!qˆÏòÓ˚ xhs˝Óï≈˛# xÓfliy ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ˛õÓ˚Óï≈˛# ˛õÎ≈yˆÏÎ˚Ó˚ í˛z!qò=!°ˆÏï˛ !°à‰!ll
Î%_´ ê˛∆y!Ü˛ˆÏí˛Ó˚ í˛z˛õ!fli!ï˛ ˆòáˆÏï˛ ˛õyGÎ˚y ÎyÎ˚– flÒê˛°ƒyˆÏu˛Ó˚ Ó˚y•z!l í˛z˛õï˛ƒÜ˛yÓ˚ ã˛yê≈˛çyï˛#Î˚ !¢°yhflÏˆÏÓ˚ ≤ÃyÆ Rhynia,

Horneophyton, Renalia ≤ÃË,˛!ï˛ àî=!° ~Ó˚ í˛zòy•Ó˚î– xyˆÏhflÏ xyˆÏhflÏ «%˛o í˛z˛õyD (appendages) G xî%˛õe
Î%_´ í˛z!qˆÏòÓ˚ §,!‹T •°– Zosterophyllum, Sawdonia, Discalis, Asteroxylon ≤ÃË,˛!ï˛ ~ˆÏòÓ˚ ÙˆÏôƒ
í˛zˆÏÕ‘áˆÏÎyàƒ– ~§Ó í˛z!qˆÏò í˛z˛õyD Óy xî%˛õˆÏe §ÇÓ•lÜ˛°y ˆ˛õÑÔSÈyÎ˚!l– ô#ˆÏÓ˚ ô#ˆÏÓ˚ §ÇÓ•l Ü˛°y Î%_´ •ˆÏÎ˚ ˛õyï˛yÓ˚
xy!ÓË≈˛yÓ •Î˚ í˛zß¨ï˛ï˛Ó˚ °y•zÜ˛˛õ!§í˛ çyï˛#Î˚ í˛z!qˆÏò– ~Ü˛•z §ˆÏD ˆfl≥˛l˛õ‰!§í˛ çyï˛#Î˚ í˛z!qˆÏòÓ˚ í˛zˆÏß√£Ï •Î˚ ~•z
§ÙˆÏÎ˚– ˆí˛ˆÏË˛y!lÎ˚yl Ü˛ˆÏ“ ê˛∆y•zˆÏÙˆÏÓ˚Ê˛y•zˆÏê˛!§ ˆàyeË%˛_´ Trimerophyton, Psilophyton G Pertica àî=!°Ó˚
í˛z˛õ!fli!ï˛ =Ó˚&c˛õ)î≈– ~=!°ˆÏÜ˛ í˛zFã˛ˆÏ◊!îÓ˚ í˛z!qˆÏòÓ˚ ˛õ)Ó≈§)Ó˚# ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ˆí˛ˆÏË˛y!lÎ˚yl Ü˛ˆÏ“ Ó#çÓy•# Ê˛yî≈
G xy!ò Óƒ_´Ó#ç# í˛z!qˆÏòÓ˚ (Progymnosperm) í˛zÍ˛õ!_ •Î˚– xy!ò Óƒ_´Ó#ç#ˆÏòÓ˚ ÙˆÏôƒ Archaeopteris,

Aneurophyton, Triloboxylon ≤ÃË,˛!ï˛Ó˚ lyÙ í˛zˆÏÕ‘áˆÏÎyàƒ– ~•z §ÙÎ˚ !Ó!Ë˛ß¨ í˛z!qˆÏò x§ÙˆÏÓ˚î%≤Ã§)ï˛yÓ˚ í˛zqÓ
•Î˚ Îy Ë˛!Ó£ÏƒˆÏï˛Ó˚ Ó#çÓy!•ï˛yÓ˚ §)ã˛ly Ü˛ˆÏÓ˚–

SÈeyˆÏÜ˛Ó˚ §ˆÏ®•yï˛#ï˛ í˛z˛õ!fli!ï˛ ~•z §ÙˆÏÎ˚ ˆòáy ÎyÎ˚– í˛zÙy•zˆÏ§!ê˛ˆÏ§Ó˚ (Oomycetes) xhs˝à≈ï˛ àî
Palaeomyces SÈeyˆÏÜ˛Ó˚ §)eyÜ˛yÓ˚ •y•zÊ˛y Rhynia, Horneophyton ≤ÃË,˛!ï˛Ó˚ ˆòˆÏ•Ó˚ ÙˆÏôƒ ˛õyGÎ˚y ˆàˆÏSÈ–
~SÈyí˛¸y §ÙyDˆÏò•# Ó yˆÏÎ˚yÊ˛y•zê˛ Pallavicinites devonicus ~Ó˚ í˛z˛õ!fli!ï˛G ≤ÃÙy!îï˛ •ˆÏÎ˚ˆÏSÈ–

l Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ (Carboniferous) / ˆí˛ˆÏË˛y!lÎ˚yˆÏlÓ˚ ˛õÓ˚Óï≈˛# Ü˛ˆÏ“ ≤Ãã%˛Ó˚ Ü˛Î˚°y G Ü˛yÓ≈l ˆÎÔˆÏàÓ˚ í˛zÍ˛õ!_
•Î˚ ï˛y•z ~ˆÏÜ˛ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Ü˛“ ÓˆÏ°– í˛z_Ó˚ xyˆÏÙ!Ó˚Ü˛yÎ˚ ~!ê˛ ò%•zË˛yˆÏà !ÓË˛_´– !l¡¨ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ˆÏÜ˛
!Ù!§!§!˛õÎ˚yl G í˛zFã˛ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ˆÏÜ˛ ˆ˛õl‰!§°Ë˛y!lÎ˚yl ÓˆÏ°– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ !•Ùy°ˆÏÎ˚Ó˚ Ü˛yŸ¬#Ó˚ñ !flõ!ï˛ñ ˆl˛õy°
G xÓ˚&îyã˛ˆÏ° Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ !¢°yhflÏÓ˚ G ç#ÓyŸ¬ xyˆÏSÈ– •zí˛zˆÏÓ˚y˛õ G xyˆÏÙ!Ó˚Ü˛yÎ˚ ~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏˆÏÓ˚ §ÓˆÏã˛ˆÏÎ˚
ˆÓ!¢ Ü˛Î˚°y ˛õyGÎ˚y ÎyÎ˚– Ë˛yÓ˚ˆÏï˛Ó˚ Ü˛Î˚°y§¡õò ≤Ãôylï˛ ˛õy!Ù≈Î˚yl Ü˛ˆÏ“Ó˚–

°y•zˆÏÜ˛yÊ˛y•zê˛y G ˆflÒˆÏlyÊ˛y•zê˛yˆÏòÓ˚ xhs˝Ë%≈˛_´ Ó,«˛Ó˚y í˛zFã˛ ˆí˛ˆÏË˛y!lÎ˚yl ˆÌˆÏÜ˛ !l¡¨ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ §ÙÎ˚
˛õÎ≈hs˝ xy!ô˛õï˛ƒ Ü˛ˆÏÓ˚!SÈ°– Lepidodendron, Bothrodendron, Sigillaria ≤ÃË,˛!ï˛ •° ˆàÔîÓ,!k˛Î%_´
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°y•zˆÏÜ˛yÊ˛y•zê˛yÓ˚ í˛zòy•Ó˚î– ˆflõˆÏlyÊ˛y•zê˛yˆÏòÓ˚ ÙˆÏôƒ xlƒï˛Ù •° Sphenophyllum, Calamites ≤ÃË,̨ !ï˛ àî–
!Ü˛S%È Ê˛yî≈çyï˛#Î˚ í˛z!qò ÎyˆÏòÓ˚ •zí˛zˆÏflõyÓ˚yl!çˆÏÎ˚ê˛ (Eusporangiate) Óy ˆ°ˆÏ≤WzyˆÏflõyÓ˚yl!çˆÏÎ˚ê˛
(Leptosporangiate) ˆÜ˛ylG òˆÏ°•z ˆÊ˛°y ÎyÎ˚ ly ~ˆÏòÓ˚ í˛zÍ˛õ!_ ~§ÙÎ˚ •ˆÏÎ˚!SÈ°– ˆÎÙl Zygopteris,

Cladoxylon, Tedelea ≤ÃË,˛!ï˛– Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Óy xDyÓ˚Î%àˆÏÜ˛ Ó°y •Î˚ ÚÊ˛yˆÏî≈Ó˚ Î%àÛ– ˆÜ˛lly ~•z §ÙÎ˚Ü˛yÓ˚
Ë)˛hflÏˆÏÓ˚ Ê˛yî≈çyï˛#Î˚ ˛õyï˛yÓ˚ ≤Ãyã%˛Î≈ !SÈ°– ï˛ˆÏÓ ˛õÓ˚Óï≈˛# §ÙˆÏÎ˚ ≤ÃÙy!îï˛ •ˆÏÎ˚ˆÏSÈ ˆÎ ~ˆÏòÓ˚ x!ôÜ˛yÇ¢ Ó#çÓy•# Ê˛yî≈–
~•z §ÙÎ˚Ü˛y° í˛zˆÏÕ‘áˆÏÎyàƒ Ü˛ˆÏÎ˚Ü˛!ê˛ !Ê˛!°Ü˛˛õ‰!§í˛y ˆ◊!îË%˛_´ àî •° Eoangiopteris, Psaronius ≤ÃË,̨ !ï˛–

Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Ü˛ˆÏ“Ó˚ xÓ˚ˆÏîƒ ≤Ãã%˛Ó˚ Ó#çÓy•# Ê˛yî≈ (Pteridosperm) !SÈ°– ~=!° xy§ˆÏ° l@¿Ó#ç#Ó˚ í˛z!qò
~ÓÇ ~ˆÏòÓ˚ ÙˆÏôƒ §y•zÜ˛yí˛ G Ê˛yî≈ í˛zË˛ˆÏÎ˚Ó˚•z !Ü˛S%È !Ü˛S%È ˜Ó!¢‹Tƒ °«˛ Ü˛Ó˚y ÎyÎ˚– Lyginopteris, Medullosa,

Calamopitys, Callistophyton ≤ÃË,̨ !ï˛ àî=!° •° Ó#çÓy•# Ê˛yˆÏî≈Ó˚ í˛zòy•Ó˚î–

l ˛õyÓ˚!ÙÎ˚l (Permian) / ˛Ó˚y!¢Î˚yÓ˚ ˛õyÙ≈ ≤ÃˆÏòˆÏ¢Ó˚ !Ü˛S%È !¢°yhflÏˆÏÓ˚Ó˚ lyÙÜ˛Ó˚ˆÏîÓ˚ §ÙÎ˚ 1891 !á fiê˛yˆÏ∑
Ùy!ã≈˛§l Ú˛õyÓ˚!ÙÎ˚ylÛ ¢∑!ê˛ ≤ÃÌÙ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ Ù•ylò#ñ ˆàyòyÓÓ˚# ≤ÃË,˛!ï˛ lò#Ó˚ xÓÓy!•Ü˛yÎ˚ ~•z
!¢°yhflÏÓ˚ ≤Ãã%˛Ó˚ ˛õyGÎ˚y ÎyÎ˚– í˛z!qˆÏòÓ˚ !Ó˛õ%° ≤Ã§yÓ˚ G Ü˛Î˚y°§¡õò ~•z Ü˛ˆÏ“Ó˚ !ÓˆÏ¢£Ïc– ~•z§Ó !¢°yhflÏˆÏÓ˚
(Glossopteris) ˆày¤˛#Ó˚ í˛z!qò ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚– ò!«˛î ˆày°yˆÏô≈Ó˚ àˆÏu˛yÎ˚yly (Gondwana) Ü˛Î˚°y Î%ˆÏàÓ˚
≤Ãôyl àySÈ˛õy°y§Ù)•ˆÏÜ˛ §yÙ!@˝ÃÜ˛Ë˛yˆÏÓ Glossopteris ˆÊœ˛yÓ˚y ÓˆÏ°– ~ˆÏòÓ˚ ÙˆÏôƒ ˆÎÙl Glossopteris,

Gangamopteris, Palaeovittaria, Macroteniopteris, Euryphyllum ≤ÃË,˛!ï˛ Ó#çÓy•# Ê˛yˆÏî≈Ó˚ ≤Ãçy!ï˛
!SÈ°ñ ˆï˛Ù!l xlƒylƒ ˆày¤˛#Ó˚ í˛z!qòG !SÈ°– xlƒylƒ l@¿Ó#ç#ˆÏòÓ˚ ÙˆÏôƒ  Cordaties, Rhipidopsis, Buriadia

í˛zˆÏÕ‘áˆÏÎyàƒ– ~SÈyí˛¸yG °y•zˆÏÜ˛yÊ˛y•zê˛y ˆ◊!îË%˛_´ Cyclodendron ~ÓÇ ˆflõˆÏlyÊ˛y•zê˛y ˆ◊!îË%˛_´ Schizoneura,

Phyllotheca, Raniganjia G Ê˛yî≈ Sphenopteirs, Pecopteris ~Ó˚ ç#ÓyŸ¬ ˛õyGÎ˚y ˆàˆÏSÈ– ~Ó˚y ˛õyÓ˚!ÙÎ˚yl
Ü˛ˆÏ“ âl Ó,!‹T !ÓˆÏôÔï˛ §Ó%ç Ólyl#Ó˚ çß√ !òˆÏÎ˚!SÈ° §Ù@˝Ã àˆÏu˛yÎ˚yly Ù•yˆÏòˆÏ¢–

l ê˛∆yÎ˚y!§Ü˛ (Triassic) / ˛çyÙ≈yl Ë)̨ !ÓK˛yl# xy°Óy!ï≈˛ 1834 !á fiê˛yˆÏ∑ ê˛∆yÎ˚y!§Ü˛ Ù•yÎ%ˆÏàÓ˚ lyÙÜ˛Ó˚î Ü˛ˆÏÓ˚l–
ê˛∆yÎ˚y!§Ü˛ Ü˛Ìy!ê˛Ó˚ xÌ≈ •° !ehflÏÓ˚#Î˚– !ï˛l!ê˛ !Ó!Ë˛ß¨ !¢°yhflÏÓ˚ˆÏày¤˛#Ó˚ §yÙ!@˝ÃÜ˛ lyÙ ~!ê˛–

Ë˛yÓ˚ˆÏï˛Ó˚ !flõ!ï˛ xMÈ˛ˆÏ°ñ Ü˛yŸ¬#Ó˚ ~ÓÇ í˛z˛õm#˛õ#Î˚ Ë˛yÓ˚ˆÏï˛ Ùôƒ àˆÏu˛yÎ˚yly !¢°yˆÏày¤˛#ˆÏï˛ ê˛∆yÎ˚y!§Ü˛ hflÏÓ˚
Ó˚ˆÏÎ˚ˆÏSÈ– l@¿Ó#ç# í˛z!qò !ÓˆÏ¢£Ïï˛ §y•zÜ˛y§ ˆày¤˛#Ë%˛_´ í˛z!qˆÏòÓ˚ ≤Ãyã%˛Î≈ ~§ÙÎ˚ ˆòáy ÎyÎ˚–

ê˛∆yÎ˚y!§Ü˛ •° ˛õ!Ó˚Ó!ï≈˛ï˛ ˛õ!Ó˚!fli!ï˛ˆÏï˛ ç#ÓÜ%˛ˆÏ°Ó˚ Ùy!lˆÏÎ˚ ˆlGÎ˚y Óy ˛õ%là≈ë˛ˆÏlÓ˚ Ù•yÎ%à– ˛õ%Ó˚yç#Ó#Î˚
x!ôÎ%à ˆÌˆÏÜ˛ Ùôƒç#Ó#Î˚ x!ôÎ%ˆÏàÓ˚ í˛z_Ó˚îÜ˛yˆÏ° ˛õ,!ÌÓ# í˛z£è •ˆÏÎ˚ GˆÏë˛– Ó,!‹T˛õyï˛G ï˛ál !SÈ° §#!Ùï˛– ~•z
˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ,!ÌÓ# ˆÌˆÏÜ˛ Glossopteris çyï˛#Î˚ í˛z!qòÓ˚y !Ól‹T •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ≤Ã!ï˛Ü)˛° ˛õ!Ó˚!fli!ï˛ §yÙˆÏ° !lˆÏÎ˚
lï%˛l í˛z!qòÜ%˛ˆÏ°Ó˚ !ÓhflÏyÓ˚âˆÏê˛– ~ˆÏòÓ˚ ÙˆÏôƒ ˛≤Ãôyl Dicroidium lyˆÏÙ ~Ü˛ Ó#çÓy•# Ê˛yî≈ Óy ˆê˛!Ó˚ˆÏí˛yflõyÙ≈– ï˛y•z
ê˛∆yÎ˚y!§Ü˛ Ü˛ˆÏ“Ó˚ í˛z!qòˆÏày¤˛#ˆÏÜ˛ Dicroidium í˛z!qòÜ%˛° Ó°y •Î˚– ˆê˛!Ó˚ˆÏí˛yflõyÙ≈ SÈyí˛¸y !Ó!Ë˛ß¨ Ü˛!lÊ˛yÓ˚ñ §y•zÜ˛yí˛ñ
§y•zÜ˛y!í˛Î˚ˆÏÎ˚í˛ G !àB˛ˆÏàyÊ˛y•zê˛ ~Ó˚ í˛zòÎ˚ ~§ÙˆÏÎ˚•z âˆÏê˛ ÎyˆÏòÓ˚ !Ó˛õ%° !ÓhflÏyÓ˚ âˆÏê˛ ˛õÓ˚Óï˛≈# ç%Ó˚y!§Ü˛ G !e´ˆÏê˛¢y§
Ü˛ˆÏ“– Dicroidium SÈyí˛¸y xlƒylƒ í˛zˆÏÕ‘áˆÏÎyàƒ ˆê˛!Ó˚ˆÏí˛yflõyÙ≈ í˛z!qò •° Lepidopteris, Thinnfeldia,

Pachypteris, Cycadopteris •zï˛ƒy!ò– í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛yî≈ ˆàye ÎyˆÏòÓ˚ ç#ÓyŸ¬ ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî ˛õyGÎ˚y ˆàˆÏSÈ ï˛y
•° Marattiaceae, Osmundaceae, Gleicheniaceae, Cyatheaceae, Dicksoniaceae, Dipteridaceae

~ÓÇ Matoniaceae–
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l ç%Ó˚y!§Ü˛ (Jurassic) / ˛çyÙ≈yl !ÓK˛yl# xyˆÏ°Ü˛çyu˛yÓ˚ •yÙˆÏÓy°‰ê˛ 1799 !á fiê˛yˆÏ∑ ~•z Ü˛ˆÏ“Ó˚ lyÙÜ˛Ó˚î
Ü˛ˆÏÓ˚l Ê ˛y™ G §%•zçyÓ˚°ƒyˆÏu˛Ó˚ ç%Ó˚y ˛õÓ≈ˆÏï˛Ó˚ lyÙyl%§yˆÏÓ˚– Ë˛yÓ˚ˆÏï˛Ó˚ Ü˛yŸ¬#Ó˚ !flõ!ï˛ xMÈ˛ˆÏ°ñ Ü˛ˆÏFSÈÓ˚ §Ù%o
í˛z˛õÜ)˛ˆÏ°ñ !Ó•yˆÏÓ˚Ó˚ Ó˚yçÙ•° ˛õy•yˆÏí˛¸ ~ÓÇ Ó˚yçfliyˆÏl ~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ ˛õyGÎ˚y ÎyÎ˚–

~•z §ÙˆÏÎ˚ l@¿Ó#ç#Î˚ í˛z!qˆÏòÓ˚˛ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ §y•zÜ˛yí˛ ˆày¤˛#Ó˚ í˛z!qòˆÏÓ˚ ≤Ãyã%˛Î≈ ˆòáy ÎyÎ˚– xˆÏlÜ˛ §ÙÎ˚ ~•z
Ü˛“ Ï̂Ü˛ ‘Age of Cycads’ Ó°y •Î˚– ≤Ãyî#ˆÏòÓ˚ ÙˆÏôƒ ~•z §ÙÎ˚ §yÓ˚y ˛õ,!ÌÓ#Ó˚ òá°òy!Ó˚ !lˆÏÎ˚!SÈ° x!ï˛Ü˛yÎ˚
í˛y•zˆÏly§ˆÏÓ˚Ó˚y–

í ẑ̨ ÏÕ‘á Ï̂Îyàƒ í z̨!qòÜ%̨ Ï̂°Ó˚ Ù Ï̂ôƒ xlƒï˛Ù •° ˆ˛õ Ï̂rê˛yçy•ẑ Ï°§# ˆàyeË%̨ _´ Pentoxylon, í z̨•z!°Î˚yÙ Ï̂§y!l Ï̂Î˚§#
ˆàyeË%̨ _´ Williamsonia, §y•zÜ˛y Ï̂í˛!°§ xhs˝Ë%≈̨ _´ Nilssonia, Anomozamites, Pterophyllum, Otozamites

~ÓÇ !àˆÏDyˆÏÎ˚§# Óà≈Ë%˛_´ Baiera G Ginkgo-Ó˚ !Ó!Ë˛ß¨ ≤Ãçy!ï˛– Araucariaceae, Pinaceae, Taxodiaceae

ˆàyˆÏeÓ˚ xˆÏlÜ˛ àˆÏîÓ˚G ≤Ãyã%˛Î≈ G•z §ÙÎ˚ ˆòáy ÎyÎ˚–

l !e´ˆÏê˛¢y§ (Cretaceous) / ˛!e´ˆÏê˛¢y§ Ü˛Ìy!ê˛ °y!ê˛l Úˆe´ê˛yÛ ¢∑ ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈ ÎyÓ˚ xÌ≈ ã˛Ü˛ Óy
á!í˛¸Ùy!ê˛– Ê˛Ó˚y!§ Ë)˛!ÓK˛yl# òƒ •ƒy°Î˚ ~•z Ü˛“!ê˛Ó˚ §Ó≈≤ÃÌÙ lyÙÜ˛Ó˚î Ü˛ˆÏÓ˚l– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó Ù•yˆÏòˆÏ¢•z ~•z
Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ ÎyÓ˚ ÙˆÏôƒ ≤Ãã%˛Ó˚ ç#ÓyŸ¬ ˛õyGÎ˚y ÎyÎ˚– Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ !•Ùy°ˆÏÎ˚Ó˚ °yòyá xMÈ˛ˆÏ°ñ !ï˛Ó˚&!ã˛Ó˚y˛õÕ‘#ñ
˛õ![˛ˆÏã˛Ó˚#ñ lÙ≈òy í˛z˛õï˛ƒÜ˛yñ ˆ§ÔÓ˚y‹T… G ˆÙây°Î˚ xMÈ˛ˆÏ° ~•z !¢°yhflÏÓ˚ ˛õyGÎ˚y ÎyÎ˚– |ôÁ≈ àˆÏu˛yÎ˚yly !¢°yˆÏày¤˛#Ó˚
í˛z˛õˆÏÓ˚Ó˚ xÇˆÏ¢G fl∫yË˛y!ÓÜ˛Ë˛yˆÏÓ•z ~•z Ü˛ˆÏ“Ó˚ ç#ÓyŸ¬ˆÏò•# !¢°yhflÏÓ˚ ˛õyGÎ˚y ÎyÎ˚–

!e´ˆÏê˛¢yÙ Ü˛“ ˆ¢£Ï •Î˚ xyç ˆÌˆÏÜ˛ ≤ÃyˆÏÎ˚ §yˆÏí˛¸ ÓyˆÏÓ˚y ˆÜ˛y!ê˛ ÓSÈÓ˚ xyˆÏà– ~§ÙÎ˚ ˛õ,!ÌÓ#Ó˚ xyÓ•yGÎ˚y
Ó,!‹T!§_´ •ˆÏÎ˚ GˆÏë˛– Ê˛ˆÏ° xçflÀ lï%˛l ≤Ãyî# G í˛z!qˆÏòÓ˚ xyàÙl âˆÏê˛– ~•z §ÙˆÏÎ˚ §ÓˆÏã˛ˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ âê˛ly
•° ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ í˛z˛õ!fli!ï˛– xÓ¢ƒ xˆÏlˆÏÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l ç%Ó˚y!§Ü˛ Ü˛ˆÏ“ §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ í˛zqÓ •ˆÏÎ˚!SÈ°–
åˆÎÙl !ã˛ˆÏlÓ˚ ç%Ó˚y!§Ü˛ Ü˛“ ˆÌˆÏÜ˛ ˛õyGÎ˚y Archaefructus liangaonensis !Ü˛v ~ˆÏòÓ˚ §ˆÏ®•yï˛#ï˛ í˛z˛õ!fli!ï˛
ˆòáy ÎyÎ˚ !e´ˆÏê˛¢y§ Ü˛ˆÏ“•z– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ í˛zÍ˛õ!_ Îál•z ˆ•yÜ˛ñ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ Óƒy˛õÜ˛ !ÓhflÏyÓ˚ ~ÓÇ ˜Ó!ã˛eƒ !l¡¨
!e´ˆÏê˛¢yˆÏ§•z ˆòáy ÎyÎ˚– Proteaephyllum, Vitiphyllum, Celastrophyllum, Plantaginopsis  ≤ÃË,˛!ï˛
!l¡¨ !e´ˆÏê˛¢y§ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚î– |ôÁ≈ !e´ˆÏê˛¢y§ Ü˛ˆÏ“ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ §Çáƒy o&ï˛ ˆÓˆÏí˛¸ ÎyÎ˚–
í˛zòy•Ó˚î !•ˆÏ§ˆÏÓ Betulites, Populites, Araliopsoides ≤ÃË,˛!ï˛Ó˚ lyÙ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–~•z §ÙˆÏÎ˚ í˛z!qò
çàˆÏï˛Ó˚ !§Ç•Ë˛yà ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ òáˆÏ° ã˛ˆÏ° ÎyÎ˚– ~ˆÏòÓ˚ ÙˆÏôƒ Ü˛ylyí˛yñ @˝Ã#l°ƒyu˛ñ xyˆÏÙ!Ó˚Ü˛y Î%_´Ó˚y‹T…ñ
•zí˛zˆÏÓ˚y˛õ G ~!¢Î˚y Ë)˛áˆÏ[˛ ˛õyGÎ˚y ÎyÎ˚ Populus, Cercidiphyllum, Quercus åGÜ˛äñ Juglans åxyáˆÏÓ˚yê˛äñ
Plantanus, Aristolochia, Ficus åÓê˛ çyï˛#Î˚ä Magnolia,Cinnamomum åˆï˛ç˛õyï˛y çyï˛#Î˚äñ Vitis

åxyD%Ó˚ çyï˛#Î˚äñ Nymphaea å¢y°%Ü˛ çyï˛#Î˚ä ≤ÃË,˛!ï˛ àySÈ˛õy°y–

~•z §ÙˆÏÎ˚ ˛õeç#ÓyˆÏŸ¬Ó˚ ˜Ó!ã˛ˆÏeƒÓ˚ §yˆÏÌ ˛õÓ˚yàˆÏÓ˚î%Ó˚G ˜Ó!ã˛eƒ °«˛ Ü˛Ó˚y ÎyÎ˚–

l ê˛y!¢≈Î˚y!Ó˚ (Tertiary) / ˛!àGË˛y!ß¨ xyò%•zˆÏly ~•z Ü˛ˆÏ“Ó˚ lyÙÜ˛Ó˚î Ü˛ˆÏÓ˚l 1760 §yˆÏ°– ˛õ,!ÌÓ#Ó˚ ≤ÃyÎ˚ §Ó
ˆòˆÏ¢•z ~•z Ü˛ˆÏ“Ó˚ !¢°yhflÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ– hflÏlƒ˛õyÎ˚# ≤Ãyî#Ó˚ §Ó≈y!ôÜ˛ !ÓhflÏyÓ˚ ~•z §ÙÎ˚ •Î˚ ï˛y•z ~!ê˛ˆÏÜ˛ hflÏlƒ˛õyÎ˚#
≤Ãyî#ˆÏòÓ˚ Ü˛“ Ó°y •Î˚– Óï˛≈ÙyˆÏl ˆÎ §Ó ≤Ãyî# G í˛z!qò Ó˚ˆÏÎ˚ˆÏSÈ ~•z !¢°yhflÏˆÏÓ˚Ó˚ ç#ÓyˆÏŸ¬ ï˛yˆÏòÓ˚ §yò,¢ƒ Ó˚ˆÏÎ˚ˆÏSÈ–
Ë˛yÓ˚ï˛ÓˆÏ£Ï≈ ≤Ãyã˛#ï˛Ù Ê%˛ˆÏ°Ó˚ ç#ÓyŸ¬ xy!Ó‹,Òï˛ •Î˚ ÙôƒË˛yÓ˚ˆÏï˛Ó˚ ˆÙy•àÑyGÜ˛y°yl xMÈ˛ˆÏ° ˆí˛Ü˛yl •zlê˛yÓ˚ê˛∆y!˛õÎ˚yl
!¢°yhflÏÓ˚ ˆÌˆÏÜ˛– xôƒy˛õÜ˛ Ó#Ó˚Ó° §y•y!lÓ˚ lyÙyl%§yˆÏÓ˚ ~!ê˛Ó˚ lyÙÜ˛Ó˚î Ü˛Ó˚y •Î˚ Sahnianthus–
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l ˆÜ˛yÎ˚yê˛yÓ˚ly!Ó˚ (Quaternary) / ˛lÓ#ï˛lÙ ~•z Ü˛ˆÏ“Ó˚ !ÓhflÏyÓ˚ Ùye 20 °«˛ ÓSÈÓ˚ ˛õ)Ó≈ ˆÌˆÏÜ˛ xyç ˛õÎ≈hs˝–
~Ó˚ ò%!ê˛ !ÓË˛yà– l#ˆÏã˛Ó˚!ê˛Ó˚ lyÙ ≤’y•zˆÏfiê˛y!§l– ~•z §ÙˆÏÎ˚ xyô%!lÜ˛ Ùyl%ˆÏ£ÏÓ˚ ˛õ)Ó≈§)!Ó˚ˆÏòÓ˚ ˆòáy ˆÙˆÏ°– ˛õÓ˚Óï≈˛#
≤’y•zˆÏ§y!ê˛l Î%ˆÏà í˛z˛õÎ%≈˛õ!Ó˚ !•ÙÎ%ˆÏàÓ˚ Ü˛ÓˆÏ° ˛õˆÏí˛¸ àySÈ˛õy°y §Çáƒy G ˜Ó!ã˛eƒ e´ˆÏÙ •…y§ ˛õyÎ˚–

≤’y•zˆÏfiê˛y!§ˆÏlÓ˚ í˛z˛õˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏSÈ •ˆÏ°y!§l Óy xyô%!lÜ˛ í˛z˛õÜ˛“– xyô%!lÜ˛ í˛z˛õÜ˛ˆÏ“Ó˚ ÷Ó˚& xyç ˆÌˆÏÜ˛ ò¢
•yçyÓ˚ ÓSÈÓ˚ xyˆÏà– xyçˆÏÜ˛Ó˚ Ùyl%£Ï •ˆÏ°y!§l Î%ˆÏàÓ˚ ≤Ãï˛ƒˆÏhs˝ òÑy!í˛¸ˆÏÎ˚–

11.7 §yÓ˚yÇ¢

˛õ,!ÌÓ# çß√ •ˆÏÎ˚ˆÏSÈ xyç ˆÌˆÏÜ˛ ≤ÃyÎ˚ 460 ˆÜ˛y!ê˛ ÓSÈÓ˚ xyˆÏà– ~•z §ÙˆÏÎ˚Ó˚ ÙyˆÏV˛ âˆÏê˛ ÎyGÎ˚y âê˛lyÓ°# Ü˛ˆÏÎ˚Ü˛
ˆÜ˛y!ê˛ Óy °«˛ ÓSÈˆÏÓ˚Ó˚ !•ˆÏ§ˆÏÓ Ùy˛õy •Î˚ ~ÓÇ ~•z §%!Ó§y° §ÙˆÏÓ˚ !ÓhflÏyÓ˚ˆÏÜ˛ Ü˛ï˛=!° §%!ÓôyçlÜ˛ Ë˛yˆÏà Ë˛yà
Ü˛Ó˚y •Î˚–

Ë)˛!ÓK˛yˆÏlÓ˚ xyˆÏ˛õ!«˛Ü˛ !Óã˛yˆÏÓ˚ ˛õ,!ÌÓ#Ó˚ çß√°@¿ ˆÌˆÏÜ˛ xòƒyÓ!ô §ÙÎ˚ˆÏÜ˛ ò%!ê˛ Ù•yÜ˛“ ÎÌy =Æç#Ó#
(Cryptozoic) G Óƒ_´Ó#ç# (Phanerozoic) Ù•yÜ˛ˆÏ“ Ë˛yà Ü˛Ó˚y •Î˚– §,!‹TÓ˚ §ÙÎ˚ ˆÌˆÏÜ˛ 400 ˆÜ˛y!ê˛ ÓSÈÓ˚
xÌ≈yÍ ˛õ,!ÌÓ#Ó˚ ÓÎ˚ˆÏ§Ó˚ ≤ÃyÎ˚ xy!¢ ¢ï˛yÇ¢ ç%ˆÏí˛¸ xyˆÏSÈ =ÆÓ#ç# Ù•yÜ˛“ xyÓ˚ Óy!Ü˛ 60 ˆÜ˛y!ê˛ ÓSÈÓ˚ !lˆÏÎ˚
Óƒ_´Ó#ç# Ù•yÜ˛“– ç#ÓˆÏlÓ˚ ˜Ó!ã˛eƒ G !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚y xl%§Ó˚î Ü˛ˆÏÓ˚ Óƒ!_´Ó#ç#Ó˚ Ù•yÜ˛“ˆÏÜ˛ ≤Ãyã˛#l ≤Ãyî!Ó!¢‹T
(Palaeozoic), ÙyV˛y!Ó˚ ≤Ãyî!Ó!¢‹T (Mesozoic) ~ÓÇ xyô%!lÜ˛ ≤Ãyî!Ó!¢‹T (Cenozoic) x!ôÜ˛ˆÏ“ Ë˛yà Ü˛Ó˚y
•ˆÏÎ˚ˆÏSÈ– x!ôÜ˛“=!°ˆÏÜ˛ xyÓyÓ˚ Ü˛“ G Ü˛“ˆÏÜ˛ í˛z˛õÜ˛ˆÏ“ !ÓË˛_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ˛õƒy!°GˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ SÈÎ˚!ê˛
Ü˛“ ÎÌy Ü˛ƒyÙ‰!Ó Î˚ylñ xˆÏí≈˛y!Ë˛!§Î˚ylñ !§°%!Ó˚Î˚ylñ ˆí˛ˆÏË˛y!lÎ˚ylñ Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ G ˛õyÓ˚!ÙÎ˚yl ˆÙˆÏ§yˆÏçy!Î˚Ü˛
x!ôÜ˛ˆÏ“ !ï˛l!ê˛ Ü˛“ ˆÎÙl ê˛∆yÎ˚y!¢Ü˛ñ ç%Ó˚y!§Ü˛ G !e´ˆÏê˛¢y§ xyÓ˚ ˆ§ˆÏlyˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ xyˆÏSÈ ê˛y!¢≈Î˚y!Ó˚ G
ˆÜ˛yÎ˚yê˛yÓ˚ly!Ó˚ Ü˛“– ê˛y!¢≈Î˚y!Ó˚ Ü˛ˆÏ“ ˛õÑyã˛!ê˛ G ˆÜ˛yÎ˚yê˛yÓ˚ly!Ó˚ˆÏï˛ ò%!ê˛ í˛z˛õÜ˛“ xyˆÏSÈ–

˛õ,!ÌÓ#Ó˚ ã)˛í˛¸yhs˝ ÓÎ˚§ !lô≈yÓ˚ˆÏîÓ˚ ˆã˛‹Ty !Ó!Ë˛ß¨ ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ï˛yÓ˚ ÙˆÏôƒ §ÓˆÏã˛ˆÏÎ˚ !lË≈˛Ó˚ˆÏÎyàƒ
•° !¢°yhflÏˆÏÓ˚ í˛z˛õ!fliï˛ ˆï˛ç!‹;˛Î˚ ˛õòyˆÏÌ≈Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ •yÓ˚– •zí˛zˆÏÓ˚!lÎ˚yÙ (238U), ˆÌy!Ó˚Î˚yÙ (234Th)

˛õê˛y!¢Î˚yÙ (40K), Ó˚&!Ó!í˛Î˚yÙ (87Rb), Ü˛yÓ≈l (14C) ≤ÃË,˛!ï˛ •° ~Ùl ˆï˛ç!‹;˛Î˚ ˛õòyˆÏÌ≈Ó˚ í˛zòy•Ó˚î–
˛õ,!ÌÓ#Ó˚ §,!‹TÓ˚ ˛õÓ˚ ≤ÃÌÙ ~Ü˛ˆÏ¢y ˆÜ˛y!ê˛ ÓSÈÓ˚ ˆÜ˛ylG ≤ÃyˆÏîÓ˚ x!hflÏc !SÈ° ly– ≤ÃyˆÏîÓ˚ ≤ÃÌÙ ≤ÃÜ˛y¢ âˆÏê˛

§yàÓ˚çˆÏ° l#° §Ó%ç ÓƒyÜ˛!ê˛!Ó˚Î˚yÓ˚ ˆã˛•yÓ˚yÎ˚– ï˛yÓ˚˛õÓ˚ ô#ˆÏÓ˚ ô#ˆÏÓ˚ §yˆÏ°yÜ˛§ÇˆÏŸ’£ÏÜ˛yÓ˚# ˜¢ÓyˆÏ°Ó˚ í˛zÍ˛õ!_ •°
§yàÓ˚çˆÏ° x!:ˆÏçˆÏlÓ˚ ˛õ!Ó˚Ùyî Óyí˛¸ˆÏï˛ ÌyˆÏÜ˛ Îy e´ˆÏÙ §yàÓ˚ç° §¡õ,_´ Ü˛ˆÏÓ˚ xyÓ•Ù[˛ˆÏ° SÈ!í˛¸ˆÏÎ˚ ˛õí˛¸° ~ÓÇ
xyÓ•Ù[˛ˆÏ°Ó˚ Óy•zˆÏÓ˚ GˆÏçyl àƒyˆÏ§Ó˚ xyFSÈyòlG ˜ï˛!Ó˚ •°– ~•z§Ó•z âˆÏê˛ =ÆÓ#ç# Ù•yÜ˛ˆÏ“– !§°%!Ó˚Î˚yl Ü˛ˆÏ“
§Ó≈≤ÃÌÙ ç°ç í˛z!qò ç° ˆÌˆÏÜ˛ í˛y.yÎ˚ ~ˆÏ§ í˛y.yÓ˚ xyÓ•yGÎ˚yÓ˚ !lˆÏçˆÏòÓ˚ Ùy!lˆÏÎ˚ !lˆÏï˛ ÷Ó˚& Ü˛Ó˚°– ˆòáy
!ò° Cooksonia çyï˛#Î˚ §ÇÓy•# Ü˛°yÎ%_´ í˛z!qò– ˆí˛ˆÏË˛y!lÎ˚xl Ü˛ˆÏ“ í˛y.yÓ˚ àySÈ˛õy°y ˆÓˆÏí˛¸ ˆà°ñ ˜ï˛!Ó˚ •°
ÓlË)˛!Ù– Ó#çÓy•# Ê˛yî≈ ˆòáy !ò°– Ü˛yÓ≈!lˆÏÊ˛Ó˚y§ Ü˛ˆÏ“ §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ ë˛y[˛y xyÓ•yGÎ˚y !SÈ°ñ ô#ˆÏÓ˚ ô#ˆÏÓ˚ Ü˛Î˚°yÓ˚
hflÏÓ˚ ˜ï˛!Ó˚ •°– ˛õyÓ˚!ÙÎ˚yl Ü˛ˆÏ“ ¢#ï˛°ï˛y Ü˛Ù° ~ÓÇ àˆÏu˛yÎ˚yly Ù•yˆÏòˆÏ¢ Glossopteris ~Ó˚ àySÈ˛õy°yÓ˚ âl
xÓ˚îƒ àˆÏí˛¸ í˛zë˛° Îy ~•z Ù•yˆÏòˆÏ¢Ó˚ Ü˛Î˚°y §¡õˆÏòÓ˚ í˛zÍ§–

ˆÙˆÏ§yˆÏçy!Î˚Ü˛ x!ôÜ˛ˆÏ“ !ï˛l!ê˛ Ü˛“– ê˛∆yÎ˚y!§Ü˛ G ç%Ó˚y!§Ü˛ Ü˛ˆÏ“ ÷Ü˛ˆÏly xyÓ•yGÎ˚yÓ˚ í˛z˛õˆÏÎyà# §y•zÜ˛y§

çyï˛#Î˚ í˛z!qò G í˛y•zˆÏlyˆÏ§yˆÏÓ˚Ó˚ ≤Ãyôylƒ ˆòáy !ò°– !e´ˆÏê˛¢y§ Ü˛ˆÏ“ ~° ≤ÃÌÙ ˛õ%!‹õï˛ í˛z!qò– ~Ó˚˛õÓ˚
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ˆ§ˆÏlyˆÏçy!Î˚Ü˛ x!ôÜ˛“– ~•z x!ôÜ˛ˆÏ“ Óï≈˛ÙyˆÏl §ÓÓ˚Ü˛Ù í˛z!qò ˆày¤˛#Ó˚•z !ÓÜ˛y¢ âˆÏê˛!SÈ° ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚–
ÙyˆÏÎ˚y!§l í˛z˛õÜ˛ˆÏ“ !•Ùy°Î˚ àˆÏí˛¸ í˛zë˛°– xÓ˚îƒ Ü˛ˆÏÙ !àˆÏÎ˚ ây§ç!Ù ˆÓˆÏí˛¸ ÎyGÎ˚yÓ˚ hflÏlƒ˛õyÎ˚# ç#ˆÏÓÓ˚ !Ó˛õ%°
≤Ã§yÓ˚ âê˛°– ≤’yˆÏÎ˚ˆÏfiê˛y!§ˆÏl xy!ò Ùyl%ˆÏ£ÏÓ˚ xy!ÓË≈˛yÓ– ˛õÓ˚Óï≈˛# ˆÜ˛yÎ˚yê˛yÓ˚ly!Ó˚ í˛z˛õÜ˛ˆÏ“ xyô%!lÜ˛ Ùyl%ˆÏ£ÏÓ˚
˛õ)Ó≈˛õ%Ó˚&ˆÏ£ÏÓ˚y ˆòáy !ò° ~ÓÇ ô#ˆÏÓ˚ ô#ˆÏÓ˚ §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ SÈ!í˛¸ˆÏÎ˚ ˛õí˛¸°–

11.8 ≤ÃŸ¿yÓ°#

1. §!ë˛Ü˛ í˛z_Ó˚!ê˛ !ã˛!•´ï˛ Ü˛Ó˚&l

åÜ˛ä ˛õ,!ÌÓ# §,!‹TÓ˚ xyl%Ùy!lÜ˛ Ü˛ï˛ ÓSÈÓ˚ ˛õÓ˚ ç#ÓˆÏlÓ˚ í˛zˆÏß√£Ï •ˆÏÎ˚!SÈ°⁄ÈüüüÈ (i) 100 °«˛ñ (ii) 100

ˆÜ˛y!ê˛ñ (iii) 1000 °«˛ñ (iv) ~Ü˛ ˆÜ˛y!ê˛–
åáä Ë)˛ï˛_¥#Î˚ §ÙÎ˚§yÓ˚!îˆÏï˛ §ÙˆÏÎ˚Ó˚ lÓ#lï˛Ù ~Ü˛Ü˛ •°ÈüüüÈ(i) Ù•yÜ˛“ñ (ii) x!ôÜ˛“ñ (iii) Ü˛“ñ (iv)

í˛z˛õÜ˛“–
åàä ã)˛í˛¸yhs˝ Ë)˛ï˛y!_¥Ü˛ §ÙÎ˚ !lô≈yÓ˚ˆÏîÓ˚ §ÓˆÏã˛ˆÏÎ˚ !lË≈˛Ó˚ˆÏÎyàƒ ˛õk˛!ï˛ •°ÈüüüÈ(i) §Ù%oçˆÏ° °ÓˆÏîÓ˚ ˛õ!Ó˚Ùyîñ

(ii) ˛õ,!ÌÓ#Ó˚ í˛z_Æ xÓfliy ˆÌˆÏÜ˛ ¢#ï˛° •ÓyÓ˚ §ÙÎ˚ ˛õÎ≈hs˝ ≤ÃˆÏÎ˚yçl#Î˚ §ÙÎ˚ñ (iii) ˛õy°!°Ü˛
!¢°yhflÏˆÏÓ˚Ó˚ §MÈ˛ˆÏÎ˚Ó˚ •yÓ˚ñ (iv) !¢°yhflÏÓ˚ ˆï˛ç!‹;˛Î˚ ˛õòyˆÏÌ≈Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ •yÓ˚–

åâä ç#ˆÏÓÓ˚ xy!ÓË≈˛yÓ ≤ÃÌÙ •ˆÏÎ˚!SÈ°ÈüüüÈ(i) fliˆÏ°ñ (ii) çˆÏ°ñ (iii) Ó!•!Ó≈ˆÏŸª–

2. ¢)lƒfliyl ˛õ)Ó˚î Ü˛Ó˚&l

åÜ˛ä Ë)˛ï˛_¥#Î˚ xï˛#ˆÏï˛ §ˆÏ®•yï˛#ï˛Ë˛yˆÏÓ ˛õ,!ÌÓ#Ó˚ ˛õ%!‹õï˛ í˛z!qˆÏòÓ˚ í˛z˛õ!fli!ï˛  Ü˛ˆÏ“ ≤ÃÙy!îï˛
•ˆÏÎ˚ˆÏSÈ–

åáä !°à‰!ll §ÇÓy•# Ü˛°yÎ%_´ fli°ç í˛z!qˆÏòÓ˚ ~Ü˛!ê˛ ≤Ãyã˛#lï˛Ù í˛zòy•Ó˚î •° –
åàä §y•zÜ˛y§ çyï˛#Î˚ í˛z!qò G í˛y•zˆÏly§ˆÏÓ˚Ó˚ Î%@¬ ≤Ãyôylƒ  Ü˛ˆÏ“ ˆòáy ÎyÎ˚–

3. ˛õ%Ó˚yç#Ó#Î˚ (Palaeozoic) x!ôÜ˛ˆÏ“Ó˚ !Ó!Ë˛ß¨ Ü˛ˆÏ“Ó˚ lyÙ !°á%l G ˆ§•z §ÙˆÏÎ˚Ó˚ !ÓˆÏ¢£Ï !ÓˆÏ¢£Ï
í˛z!qòÜ%˛ˆÏ°Ó˚ !ÓÓï≈˛ˆÏlÓ˚ ôyÓ˚y Óî≈ly Ü˛Ó˚&l–

4. Ë)˛ï˛_¥#Î˚ §ÙÎ˚ §yÓ˚!î Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ~Ó˚ Ùylò[˛ Ü˛#Ë˛yˆÏÓ !lô≈y!Ó˚ï˛ •Î˚– §ÇˆÏ«˛ˆÏ˛õ xyˆÏ˛õ!«˛Ü˛ G !Ó÷k˛ §ÙÎ˚
§yÓ˚!î Óƒyáƒy Ü˛Ó˚&l–

11.9 í˛z_Ó˚Ùy°y

1. åÜ˛ä (i), åáä (iv), åàä (iv), åâä (ii)

2. åÜ˛ä !e´ˆÏê˛¢y§ñ åáä Cooksonia, åàä ç%Ó˚y!§Ü˛–

3. xl%ˆÏFSÈò 11.6.2 ˆòá%l–

4. xl%ˆÏFSÈò 11.6 ˆòá%l–
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