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~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!lÈüüüÈ

�  ˛õ%‹õ!Ólƒy§ Ü˛# ï˛y Ó%!V˛ˆÏÎ˚ !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

�  í˛z!qò !ÓK˛yˆÏl ˛õ%ˆÏ‹õÓ˚ ˛õ%‹õ!Ólƒy§ ~ÓÇ ï˛yÓ˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò §¡∫ˆÏ¶˛ K˛yl xç≈l Ü˛Ó˚ˆÏÓl–

� ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ï˛y §¡∫ˆÏ¶˛ ôyÓ˚îy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

�  !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ myÓ˚y í˛z!qˆÏòÓ˚ ˆ◊!î!Ólƒy§ Ü˛Ó˚y ÎyÎ˚ñ ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

�  ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ myÓ˚y í˛z!qˆÏòÓ˚ ˆàyeñ àîñ ≤Ãçy!ï˛ !lî≈Î˚ Ü˛Ó˚y §Ω˛Ó ï˛y çylˆÏï˛ ˛õyÓ˚ˆÏÓl–

1.1
������
��

~•z ~Ü˛ˆÏÜ˛ í˛z!qˆÏòÓ˚ ¢yáyÎ˚ Óy ¢yáy=!°ˆÏï˛ ˆÎË˛yˆÏÓ ˛õ%‹õ˘˛õ%‹õ=!° §!Iï˛ ÌyˆÏÜ˛ xÌ≈yÍ ˛õ%‹õ

¢yáyˆÏï˛ !Ü˛Ë˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛ ï˛y•yÓ˚ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛Ó˚ˆÏÓy– ˛õ%ˆÏ‹õÓ˚ !l!j≈‹TË˛yˆÏÓ ¢yáyÓ˚ í˛z˛õÓ˚ ÌyÜ˛y•z

•ˆÏ°y ˛õ%‹õ!Ólƒy§– ~•z ˛õ%‹õ!ÓlƒhflÏ ÌyÜ˛y Óy ˛õ%‹õ!Ólƒy§ ˛õk˛!ï˛ çylÓyÓ˚ ≤ÃˆÏÎ˚yçl xyˆÏSÈ– ~•z ˛õ%‹õ!ÓlƒyˆÏ§Ó˚

9
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ÙyôƒˆÏÙ í˛z!qˆÏòÓ˚ ˆ◊î# !Ólƒy§ Ü˛Ó˚y ÎyÎ˚– ~Ó˚ myÓ˚y í˛z!qˆÏòÓ˚ ˆàyeñ àîñ ≤Ãçy!ï˛ •zï˛ƒy!òG !lî≈Î˚ Ü˛Ó˚y

•Î˚– ï˛y•z ˛õ%‹õ!Ólƒy§ G ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò §¡∫ˆÏ¶˛ çyly ~Ü˛!ê˛ çÓ˚&Ó˚# !Ó£ÏÎ˚–

1.2
�����	
����
(Inflorescence)

� (�
�(Definition) :
§yôyÓ˚îï˛ í˛z!qˆÏòÓ˚ Ü˛yˆÏ[˛Ó˚ ~Ü˛!ê˛ !ÓˆÏ¢£Ï ¢yáyÓ˚ í˛z˛õÓ˚ ˛õ%‹õ=!° ~Ü˛!ê˛ !l!j≈‹T ˛õk˛!ï˛ˆÏï˛ §yçyˆÏly

ÌyˆÏÜ˛– ˛õ%‹õ§!Iï˛ ~•z !ÓˆÏ¢£Ï ¢yáy!ê˛ˆÏÜ˛ ÙO%Ó˚#ò[˛ (Peduncle Óy rachis) Ó°y •Î˚– xyÓ˚ ˛õ%‹õ=!°Ó˚

˙ ¢yáy!ê˛Ó˚ í˛z˛õÓ˚ §%!l!j≈‹T !Ólƒy§ ˛õk˛!ï˛ •ˆÏ°y ˛õ%‹õ!Ólƒy§ (Inflorescence)–
~•z ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õÓ˚ Ó yQ ~ÓÇ Ó yÜ˛!ê˛G° ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ xÌÓy lyG ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–

˛õ%‹õ!Ólƒy§ (Inflorescence)ÈüÈ~Ó˚ ~Ü˛Ü˛ Ï̂Ü˛ ˛õƒyÓ˚yÜœ̨ y!í˛Î˚yÙ Ó Ï̂°– ~•z ~Ü˛Ü˛!ê˛Ó˚ ˛õ)lÓ˚yÓ,!_ • Ï̂° ˛õy¢y˛õy!¢

xÓfliylˆÏ•ï%˛ ˆÜ˛yˆÏÊœ˛yˆÏÓ˚ˆÏ§™ (Co-florescence) ~ÓÇ ˛õ%l/ ˛õ%l/ xÓfliylˆÏ•ï%˛ ˆÎÔà ˛õ%‹õ!ÓlƒyˆÏ§Ó˚

!§lˆÏÊœ˛yˆÏÓ˚ˆÏ§™ (synflorescence) §,!‹T •Î˚ å!ã˛e lÇ 1 ~ÓÇ 2ä–

˛õ%ˆÏ‹õÓ˚ Ó,hs˝ (Pedicel) ÌyÜ˛ˆÏ° ï˛yÓ˚y §Ó,hs˝Ü˛ ˛õ%‹õ (Pedicellate flower) xyÓ˚ Ó,hs˝ ly ÌyÜ˛ˆÏ° ï˛yÓ˚y

xÓ,hs˝Ü˛ Óy ˆ§§y•z° (Sessile) ˛õ%‹õ–

ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õÓ˚ ˆÎÙl Ó yQ Óy Ó yÜ˛!ê˛G° ÌyˆÏÜ˛ ˆï˛Ù!lË˛yˆÏÓ ~Ü˛!ê˛ ˛õ%ˆÏ‹õÓ˚ çlƒ Ó yQ G Ó yÜ˛!ê˛G°

ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ xÌÓy lyG ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–

1.3
�����	
������
�
�����
������
(Types of Inflorescence)

˛õ%‹õ!Ólƒy§ Ù)°ï˛ 2 ≤ÃÜ˛yˆÏÓ˚Ó˚ÈüüüÈ ÎÌy !lÎ˚ï˛ (Cymose) xyÓ˚ x!lÎ˚ï˛ (Racemose)– ˆÜ˛yl ˆÜ˛yl

ˆ«˛ˆÏe í˛zË˛ˆÏÎ˚Ó˚ !Ù◊ xÓfliy ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–

!lÎ˚ï˛ (Cymose) ˛õ%‹õ!Ólƒy§ˆÏÜ˛ xyÓyÓ˚ !l!j≈‹T (definite), ˆÓ!§ˆÏ˛õê˛y°ñ Óy ÙˆÏlyˆÏê˛!°Ü˛ Ó°y •Î˚–

ˆï˛Ù!lË˛y Ï̂Ó x!lÎ̊ï˛ (Racemose) ˛õ%‹õ!Ólƒy§ Ï̂Ü˛G x!l!j≈‹T (Indefinite), ˆ§!rê Δ̨̂ Į̈ õê˛y°ñ Óy ˛õ!° Ï̂ê˛!°Ü˛

Ó°y •Î˚–

!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ •ˆÏ°y xy!òÙ Ó˚Ü˛ˆÏÙÓ˚ñ ÎyÓ˚ ˆÌˆÏÜ˛ !ÓÓï≈˛ˆÏlÓ˚ G ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ° ˛õÓ˚Óï≈˛#Ü˛yˆÏ°

x!lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ §,!‹T– ~•z ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ôyÓ˚yÎ˚ lylylÓ˚*˛õ ˛õ%‹õ!Ólƒy§ ˆòáy ÎyÎ˚– ~•z ˛õ%‹õ!ÓlƒyˆÏ§Ó˚

Ó˚*˛õ=!° xyÓyÓ˚ ˆ◊î#!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe ÓƒÓ•*ï˛ •Î˚– xyÓyÓ˚ Ü˛álG Óy çy!ï˛ Óy àî ~ÓÇ ≤Ãçy!ï˛Ó˚

!ã˛!•´ï˛Ü˛Ó˚ˆÏî ÓƒÓ•*ï˛ •Î˚–

1.3.1 !lÎ˚ï˛ ̨õ%‹õ!Ólƒy§ Óy §y•zˆÏÙyç (Cymose)

~•z !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe ÙO%Ó˚#òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ Óy ¢#£Ï≈fliyˆÏl ≤ÃÌÙ ˛õ%‹õ!ê˛Ó˚ xÓfliyl ÌyˆÏÜ˛ xyÓ˚
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ï˛y•z ÙO%Ó˚# ò[˛!ê˛ •ˆÏ°y Ó,!k˛§#!Ùï˛Î%_´– ~ˆÏ«˛ˆÏe ¢yáy!ê˛Ó˚ Óy ÙO%Ó˚#ò[˛!ê˛Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ˛õÓ˚ ˛õÓ˚ xÌ≈yÍ

!l¡¨yÙ%á#Ë˛yˆÏÓ Ê%˛°=!° Óy ˛õ%‹õ=!° Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛ )�*+� � 1,–

����� ��-.-� 1 ≠ !lÎ˚ï˛ xÓfliyÓ˚ !Ólƒy§

~•z !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ÙO%Ó˚#ò[˛!ê˛ ˆSÈyê˛ ÌyÜ˛ˆÏ° ˛õ%‹õ=!° x˛õˆÏÜ˛!wÎ˚Ë˛yˆÏÓ xÌ≈yÍ ˆÜ˛wfli ˛õ%‹õ!ê˛

xyˆÏà ˆÊ˛yˆÏê˛ ~ÓÇ e´Ùyß∫ˆÏÎ˚ ˛õ!Ó˚!ôÓ˚ !òˆÏÜ˛ xlƒ ˛õ%‹õ=!° ˛õÓ˚˛õÓ˚ Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛–

!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ §yôyÓ˚îï˛ !l¡¨!°!áï˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ Óy ~ˆÏòÓ˚ Ó˚Ü˛Ù=!° §yôyÓ˚îË˛yˆÏÓ

!l¡¨Ó˚*˛õ /

(i) �/��
#0&!��� (Biparous or Dichasial) : ~ˆÏ«˛ˆÏe ÙO%Ó˚#òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ ~Ü˛!ê˛ ˛õ%‹õ ≤ÃÌÙ í˛zÍ˛õß¨

•Î˚ xyÓ˚ ï˛yÓ˚˛õÓ˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ò%•z ˛õyˆÏŸª≈ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ˆÙyê˛ ò%!ê˛ ˛õ%‹õ í˛zÍ˛õß¨ •Î˚ )�*�+� � � 2,–
����
���1 2 ˆ«˛ï˛ ˛õÑy˛õí˛¸y (Oldenlandia corymbosa L.)

����� ���	�� 2 ≠ !m˛õyŸª≈#Î˚
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(ii) 3��� ��
#0&!��� ������� (Uniparous or Monochasial Cyme) : ~•z ≤ÃÜ˛yˆÏÓ˚Ó˚ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚

ˆ«˛ˆÏe ÙO%Ó˚# òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ ~Ü˛!ê˛ ˛õ%‹õ í˛zÍ˛õß¨ •GÎ˚yÓ˚ ˛õÓ˚ ˙ òˆÏ[˛Ó˚ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ¢yáyÇ¢ §,!‹T •Î˚ ~ÓÇ

˙ ¢yáyÇˆÏ¢Ó˚ ¢#ˆÏ£Ï≈ ˛õ%‹õ í˛zÍ˛õß¨ •Î˚ ~ÓÇ ~•zË˛yˆÏÓ e´Ùyß∫ˆÏÎ˚ ¢yáyÇˆÏ¢Ó˚ í˛zÍ˛õ!_ G ˛õ%ˆÏ‹õÓ˚ í˛zÍ˛õ!_

ˆÎ ˆÜ˛yl ~Ü˛ ˛õyˆÏŸª≈ åí˛zË˛Î˚˛õyˆÏŸª≈ ~Ü˛•z §ˆÏD lˆÏ•ä ã˛°ˆÏï˛ ÌyˆÏÜ˛– •z•yˆÏï˛ xyÓyÓ˚ ò%Ó˚Ü˛Ù xÓfliy ˆòáy

ÎyÎ˚– ˆÎÙlÈüüüÈ (a) ÷[˛yÜ˛yÓ˚ G (b) Ó,!Ÿã˛Ü˛yÜ˛yÓ˚–

(a) 45�
��
��� ������ (Helicoid Cyme) : ~ˆÏ«˛ˆÏe ¢yáyÇˆÏ¢Ó˚ í˛zÍ˛õ!_ G ˛õ%ˆÏ‹õÓ˚ í˛zÍ˛õ!_ ˆÎ ˆÜ˛yl

~Ü˛ ˛õyˆÏŸª≈ e´Ùyß∫ˆÏÎ˚ •ˆÏï ÌyˆÏÜ˛ )�*�+� � 3,–
����
���1-...-Ü˛yÜ˛Ùy!SÈ (Solanum nigrum L.)

��������	� 3 ≠ ÷[˛yÜ˛yÓ˚ !lÎ˚ï˛

(b) �6�#*���
��
����������(Scorpioid Cyme) : ~ Ï̂«˛ Ï̂e ¢yáyÇ Ï̂¢Ó˚ í z̨Í˛õ!_ G ˛õ%̂ Ï‹õÓ˚ í z̨Í˛õ!_ e´Ùyß∫̂ ÏÎ˚

~Ü˛ÓyÓ˚ ~Ü˛˛õy Ï̂Ÿª≈ G xlƒÓyÓ˚ !Ó˛õÓ˚#ï˛ ˛õy Ï̂Ÿª≈ xÌy≈yÍ ~Ü˛ÓyÓ˚ í˛yl!ò Ï̂Ü˛ G xlƒÓyÓ˚ ÓyÙ!ò Ï̂Ü˛ â Ï̂ê˛ )�*�+ � 4,–
����
���1 2 •y!ï˛÷í˛¸ (Heliotropium indicum L.)

��������	��4 ≠ Ó,!Ÿã˛Ü˛yÜ˛yÓ˚ !lÎ˚ï˛
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(iii) �7���
#0&!����������(Multiparous or Polychasial Cyme) : ~•zˆÏ«˛ˆÏe ÙO%Ó˚# ¢yáy!ê˛Ó˚ ¢#ˆÏ£Ï≈

˛õ%‹õ í˛zÍ˛õß¨ •GÎ˚yÓ˚ ˛õÓ˚ l#ˆÏã˛ í˛zË˛Î˚ ˛õyˆÏŸª≈ ¢yáyÇ¢ í˛zÍ˛õß¨ •GÎ˚yÓ˚ ˛õÓ˚ ˙ ¢yáyÇˆÏ¢Ó˚ ¢#ˆÏ£Ï≈ ˛õ%‹õ í˛zÍ˛õß¨

•Î˚– e´Ùyß∫ˆÏÎ˚ ~•z xÓfliy !l¡¨àyÙ# •Î˚ ~ÓÇ Ó‡ÓyÓ˚•z ¢yáyÇˆÏ¢Ó˚ í˛zÍ˛õ!_ G ˛õ%ˆÏ‹õÓ˚ ¢#£Ï≈ xÓfliyl ÌyˆÏÜ˛

)�*�+� � � 5,–
����
���1 2 Ólç%Ñ•z (Clerodeudron innermae), ˆàyÎ˚yˆÏ° °ï˛y (Cayratia trifoliata)

��������	��5 ≠ Ó‡˛õyŸª≈#Î˚

(iv) ��
�8!�����%98�
��� (Veticillaster) : ~!ê˛G !ÓˆÏ¢£Ï ôÓ˚ˆÏîÓ˚ !m˛õyŸª#≈Î˚ !lÎ˚ï˛ ˛õ%‹õ!Ólƒy§– ~!ê˛

≤Ã!ï˛Ù%áÎ%_´ ò%!ê˛ ˛õyï˛yÓ˚ Ü˛ˆÏ«˛ í˛zÍ˛õß¨ •Î˚– ÙO%Ó˚#ò[˛!ê˛ §ÇÜ%˛!ã˛ï˛ •ˆÏÎ˚ Ü˛yˆÏ[˛Ó˚ ˛õyˆÏŸª≈ ˛õ%‹õmyÓ˚y xyÓ!ï≈˛ï˛

ÌyˆÏÜ˛– ~ˆÏ«˛ˆÏe ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ Ó yQ G ˛õ%ˆÏ‹õÓ˚ Ó yQ ˆòáy ÎyÎ˚– )�*�+� � 6,– ~•z ˛õ%‹õ!Ólƒy§ Labiatae
˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ã˛!Ó˚e–

����
���1 2 ˆŸªï˛ˆÏoyî (Leucas lavendulifolia), ï%˛°¢# (Ocimum tenuiflorum L.)

��������	��6 ≠ Ë˛y!ê≈˛!§ˆÏ°fiê˛yÓ˚

(v) 3���������������:�(Solitary Flower) : ~•ẑ Ï«˛ Ï̂e !m˛õyŸª#≈Î̊ ˛õ%‹õ!Ólƒy Ï̂§Ó̊ ˛õyŸª≈fli Ê%̨ °=!° í z̨Í˛õß̈

•Î˚ lyñ ï˛y•z ˆÜ˛Ó°Ùye ~Ü˛!ê˛ ˛õ%‹õ ¢# Ï̂£Ï≈ xÓfliyl Ü˛ Ï̂Ó˚– ï˛y•z ~•z ˛õ%‹õ!Ólƒy§ !lÎ˚ï˛ñ ˛õ%‹õ ~Ü˛Ü˛–

FLOWERS

BRACT
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����
���1� ;� çÓy (Hibiscus rosa-sinensis L.)
~ˆÏ«˛ˆÏe e´Ù¢ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ôyÓ˚y Óy ˛õÎ≈ƒyÎ˚ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– !m˛õyŸª#≈Î˚ !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ˛õyŸª#≈Î˚

˛õ%‹õ ˆ°y˛õ ˛õyÎ˚ñ Ó yQ ˆ°y˛õ ˛õyÎ˚ñ xyÓ˚G ˛õˆÏÓ˚ ÙO%Ó˚#ò[˛!ê˛G ˆ°y˛õ ˛õyÎ˚ ï˛y•z ˆÜ˛Ó° Ùye ~Ü˛!ê˛ ˛õ%ˆÏ‹õÓ˚

xÓfliyl ˛õ!Ó˚°!«˛ï˛ •Î˚– )�*�+� � 7,–

��������	��7 ≠ ~Ü˛Ü˛ ˛õ%‹õ!Ó!¢‹T xÓfliy

ï˛y•z ˛õ%‹õ!Ólƒy§ ~Ü˛Ü˛ (Inflorescence solitary) Ü˛Ìy!ê˛ Ë%̨ °– !lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ ~ÓÇ ~Ü˛Ü˛ ˛õ%‹õ!Ó!¢‹T

(Flower solitary) Ü˛Ìy!ê˛ ÎÌyÎÌ–

(vi) �<�!� (Thyrse) : ~•z !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ≤Ãôyl Óy Ù)° ÙO%Ó˚# ò[˛!ê˛ •ˆÏ°y x!lÎ˚ï˛ xyÓ˚ ~•z

òˆÏ[˛Ó˚ í˛z˛õÓ˚ xˆÏlÜ˛ ˛õyŸª≈fli ¢yáyÇ¢ xˆÏlÜ˛ ˛õ%‹õ §Ù,k˛Ë˛yˆÏÓ !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ÌyˆÏÜ˛ )�*�+� � � 8,–
����
���1�2 xyÙ (Mangifera indica L.), !Ó£Ïï˛yí˛̧Ü˛ (Polygonum hydropiper L.)ñ ï%̨°§# (Ocimum

sp.)

����� ���	�8 ≠ !Ì§≈

Cymose
Clusters
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(vii) �����"�� �
�6����� 	

=� ������� ���������
�� (Special Structural Type of Cymose
Inflorescence) : !lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆ«˛ˆÏe !ÓˆÏ¢£Ï ôÓ˚ˆÏîÓ˚ xyÜ,˛!ï˛ˆÏï˛ Óy xyÜ,˛!ï˛≤ÃyÆ ˛õ%‹õyˆÏD

xÓ!fliï˛ •Î˚– ï˛y•z ~•z=!° !ÓˆÏ¢£Ï ôÓ˚ˆÏîÓ˚–

(vii) (a) ����>?@��� �
� �
�����
���<
�����
�� (Hypanthodium) : ~ˆÏ«˛ˆÏe ˛õ%‹õÙO%Ó˚#Ó˚ xyÜ˛yÓ˚ ˆÓ¢

Óí˛¸ G ˆày°yÜ,˛!ï˛ •Î˚ ~ÓÇ ~Ó˚ ˆË˛ï˛Ó˚!ê˛ ÊÑ˛y˛õy– ~Ó˚ ¢#ˆÏ£Ï≈ ¢ÕÒ ÙO%Ó˚#˛õe myÓ˚y xyÓ,ï˛ ~Ü˛!ê˛ ˆSÈyê˛ !SÈo

ÌyˆÏÜ˛– ~Ó˚ ˛õ%‹õ=!° ~Ü˛!°D •Î˚ ~ÓÇ !lÎ˚ï˛ xyÜ˛yˆÏÓ˚ !ÓlƒhflÏ– ˛õ%‹õyôyˆÏÓ˚Ó˚ àyˆÏeÓ˚ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ÌyˆÏÜ˛

˛õ%Ç˛õ%‹õ ~ÓÇ l#ˆÏã˛Ó˚ !òˆÏÜ˛ flf#˛õ%‹õ=!° xÓ!fliï˛ )�*�+� � � 9,–
����
���1 2 Óê˛ (Ficus benghalensis L.)

�*�+�� -.-�9 ≠ í˛zò%¡∫Ó˚ Óy •y•z˛õƒylˆÏÌy!í˛Î˚yÙ

(vii) (b) �6�A
���B���&� �
� �
��
�<��
�� (Cyathium) : ~•zˆÏ«˛ˆÏe ˛õ%‹õÙOÓ˚# ¢yáy Óy ò[˛!ê˛ §yÙylƒ

í˛z_° xyÜ,˛!ï˛≤ÃyÆ •ˆÏÎ˚ ˛õ%‹õyôyÓ˚ §,!‹T Ü˛ˆÏÓ˚ ˛õ!Ó˚îï˛ •Î˚– ~•z ˛õ%‹õyôyˆÏÓ˚Ó˚ ˆÜ˛w xÌ≈yÍ ¢#£Ï≈fliyl ˆÌˆÏÜ˛

~Ü˛!ê˛ §Ó,hs˝Ü˛ flf#˛õ%‹õ ≤ÃÌ Ï̂Ù í z̨Í˛õß¨ •Î˚ Óy çß√yÎ˚– ~•z ˆÜ˛w#Î˚ flf#˛õ%‹õ!ê˛ Ï̂Ü˛ !â Ï̂Ó˚ ~Ó˚ ã˛y!Ó˚̨ õy Ï̂¢ ˛õ%Ç˛õ%‹õ=!°

Ü˛ˆÏÎ˚Ü˛!ê˛ Ó,!Ÿã˛Ü˛yÜ˛yÓ˚ !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ !ÓlƒhflÏ ÌyˆÏÜ˛– ~ˆÏ«˛ˆÏe ˛õ%Ç˛õ%‹õ=!° §Ó,hs˝Ü˛ñ ~Ü˛!ê˛ ˛õ%ÇˆÏÜ˛¢Ó˚Î%_´

~ÓÇ ~Ü˛!ê˛ ˛õ%‹õ˛õ%ê˛ myÓ˚y à!ë˛ï˛–

~ Ï̂«˛ Ï̂e flf#˛õ%̂ Ï‹õÓ̊ ò[˛!ê˛ Ï̂Ü˛ ày•ẑ Ïly Ï̂Ê˛yÓ̊ Ó Ï̂°– xyÓyÓ̊ ˛õ%‹õyôyÓ̊!ê˛Ó̊ àë˛ Ï̂l Ü˛ Ï̂Î̊Ü˛!ê˛ ÙO%Ó̊# ˛õ Ï̂eÓ̊ ˆÓ‹TlG

Ìy Ï̂Ü˛– !Ü˛S%È !Ü˛S%È ˆ«˛ Ï̂e ˆlÜ˛ê˛yÓ̊ @’y[˛ (Nector glands)ÈüÈ~Ó̊ xÓfliylG °«˛ƒî#Î̊ )�*�+� � � 10,–
����
���1 2 !«˛!Ó˚Ü˛y (Euphorbia hirta L.) Ó˚yÇ!ã˛ï˛y (Pedilanthus tithymaloides (L) Poir.)

��������	��10 ≠ Ë,˛DyÓ˚ÙO%Ó˚# Óy §yÎ˚y!ÌÎ˚yÙ

MALE
FLOWER

FEMALE FLOWER
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1.3.2 x!lÎ˚ï˛ ̨õ%‹õ!Ólƒy§ Óy ̂ Ó˚!§ˆÏÙyç (Racemose)

~•z x!lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ÙO%Ó˚# ò[˛!ê˛ x!l!j≈‹TË˛yˆÏÓ Ó,!k˛≤ÃyÆ •ˆÏï˛ ÌyˆÏÜ˛– ˛õ%‹õ=!° òˆÏ[˛Ó˚ í˛z˛õÓ˚

e´Ùyß∫ˆÏÎ˚ l#ã˛ ˆÌˆÏÜ˛ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ xÌ≈yÍ xˆÏ@˝Ãyß√%á xÓfliyl Óy ò[˛!ê˛Ó˚ xyÜ,˛!ï˛Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ˛õ!Ó˚!ôÓ˚

!òÜ˛ ˆÌˆÏÜ˛ ˆÜ˛wÙ%á# xÓfliyl Ü˛ˆÏÓ˚ Óy ˛õÓ˚˛õÓ˚ Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛–

≤Ãôyl Óy Ù)° ÙO%Ó˚# òˆÏ[˛Ó˚ ¢yáyÇ¢ §,!‹T •ˆÏ°G ˆ§áyˆÏlG ~•z x!lÎ˚ï˛ xÓfliy ÌyˆÏÜ˛–

x!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ §yôyÓ˚îï˛ !l¡¨!°!áï˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ ≠

(i) �������� �
� ������� (Raceme) :
~Ü˛!ê˛ ≤Ãôyl ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õÓ˚ §Ó,hs˝Ü˛ ˛õ%‹õ=!° l#ã˛ ˆÌˆÏÜ˛ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ~•z

˛õ%ˆÏ‹õÓ˚ ˆÊ˛yê˛yÓ˚ ôyÓ˚y x!l!j≈‹T ï˛ál ï˛yˆÏÜ˛ x!lÎ˚ï˛ Óy ˆÓ˚!§Ù ÓˆÏ° )�*�+� � � 11,C

�*�+�� -.-�11 ≠ x!lÎ˚ï˛ Óy ˆÓ˚!§Ù

����
���1 2 §Ó˚ˆÏ£Ï (Brassica juncea), xï˛§# (Crotolaria sericea), §l (Crotalaria juncea)
(ii) ���>��� �
� �����?@� (Corymb)
~áy Ï̂l x!l!j≈‹TË˛y Ï̂Ó ˆÓ Ï̂í˛̧ ÎyGÎ̊y ÙO%Ó̊# ò Ï̂[˛Ó̊ í z̨̨ õÓ̊ ˆÎ ˛õ%‹õ=!° xÓfliyl Ü˛ Ï̂Ó̊ ï˛y Ï̂òÓ̊ Ó,hs˝=!°Ó̊

˜ò Ï̂â≈ƒÓ̊ çlƒ í z̨̨ õÓ̊ ˆÌ Ï̂Ü˛ ˛õ%‹õ=!° ~Ü˛•z Óy §Ùyl ï˛ Ï̂° ˆòáy ÎyÎ̊– l# Ï̂ã˛Ó̊ ˛õ%‹õ=!°Ó̊ Ó,hs˝ Óí˛̧ •Î̊ xyÓ̊

í z̨̨ õ Ï̂Ó˚Ó˚ ˛õ%‹õ=!°Ó˚ Ó,hs˝e´Ùyß∫̂ ÏÎ˚ ˆSÈyê˛ •Î˚ ï˛y•z ˛õ%‹õ!Ólƒy§!ê˛Ó˚ ~•z xÓfliy ≤ÃyÆ •Î˚ )�*�+� � � 12,C
����
���1 2 Ü˛y°Ü˛y§%®yÏ (Cassia sophera L.)

�*�+�� -.-�12 ≠ §ÙË)˛Ù Óy Ü˛!Ó˚¡∫



NSOU � CC-BT-08 17

(iii) D-+�B���&� �
� �
��?@%� (Umbel) :
~áyˆÏl Ù)° ÙO%Ó˚# ò[˛!ê˛ ˆSÈyê˛ ÌyˆÏÜ˛ xyÓ˚ ï˛yˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ ˛õ!Ó˚!ô ˆÌˆÏÜ˛ ˆÜ˛wy!Ë˛Ù%á# Ë˛yˆÏÓ Ê%˛°=!°

Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛– í˛z˛õÓ˚ ˆÌˆÏÜ˛ ~•z ˛õ%‹õÙO%Ó˚# SÈyï˛yÓ˚ Ùï˛ xyÜ,˛!ï˛ ≤ÃyÆ •Î˚– ï˛y•z ~Ó˚ lyÙ SÈeÙO%Ó˚#– ~!ê˛

xyÓyÓ˚ ˆÎÔ!àÜ˛G •ˆÏï˛ ˛õyˆÏÓ˚– ï˛y•z ˆÎÔ!àÜ˛ SÈeÙO%Ó˚#G ˆòáy ÎyÎ˚– )�*�+� � � 13,
����
���1 2 ôˆÏl (Coriandrum sativum), ÌylÜ%˛!l (Centella asiatica)

�*�+�� -.-�13 ≠ SÈeÙO%Ó˚# Óy xyˆÏ¡∫°

(iv) ��E�F��� �������� (Branched Raceme or Panicle) :
~•z ˛õ%‹õ!ÓlƒyˆÏ§ Ù)° Óy ≤Ãôyl ÙO%Ó˚#ò[˛!ê˛ x!lÎ˚ï˛Ë˛yˆÏÓ Ó,!k˛ ˛õyÎ˚ xyÓ˚ ~Ó˚ àye ˆÌˆÏÜ˛ xyÓ˚G

˛õyŸª≈fli ¢yáy ≤Ã¢yáy=!° í˛zÍ˛õß¨ Óy ˜ï˛Ó˚# •Î˚– ~•z ¢yáy Óy ≤Ã¢yáy=!°G x!lÎ˚ï˛– ~•z§Ó ¢yáy Óy

≤Ã¢yáy=!°Ó˚ í˛z˛õÓ˚ l#ˆÏã˛Ó˚ ˆÌˆÏÜ˛ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õÓ˚˛õÓ˚ ˛õ%‹õ=!° Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛– xˆÏlÜ˛ ¢yáy ≤Ã¢yáyÎ%_´

˛õ%‹õ!Ólƒy§ ò[˛!ê˛Ó˚ çlƒ •z•y ˆÎÔ!àÜ˛ x!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ )�*�+� � � 14,–
����
���1 2 Ó˚yôyã)˛í˛¸y (Peltophorum pterocarpum), lyê˛y Ê˛° (Caesalpinia bondua)

�*�+�� -.-�14 ≠ ˆÎÔ!àÜ˛ x!lÎ˚ï˛
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(v) �B���&� �
� ��
����� (Spike) :
~ Ï̂«˛ Ï̂e ˛õ%‹õÙO%Ó˚#ò[˛!ê˛ ˆSÈyê˛ Óy Óí ¸̨ í z̨Ë˛Î˚•z • Ï̂ï ˛õy Ï̂Ó˚– xyÓ˚ ~Ó˚ í z̨̨ õÓ˚ Ó,hs˝!Ó•#l Óy Ó,hs˝•#l (Sessile)

˛õ%‹õ=!° l#ã˛ ˆÌˆÏÜ˛ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õÓ˚ ˛õÓ˚ Ê%˛ê˛ˆÏï˛ ÌyˆÏÜ˛ )�*�+� � � 15,–
����
���1 2 xy˛õyÇ (Achyranthes aspera L.)

�*�+�� -.-�15 ≠ ÙO%Ó˚# Óy flõy•zÜ˛

(vi) ����B���&� �
� ��
������%8�� (Spikelet) : �<�
� �%
��
98�
� (Locusta) :
~!ê˛ ~Ü˛!ê˛ «%˛o ÙO%Ó˚# Óy flõy•zÜ˛ñ xÌÓy flõy•zˆÏÜ˛Ó˚ xÇ¢ !ÓˆÏ¢£Ï– ~!ê˛ˆÏÜ˛ ï˛y•z ÙO%Ó˚#Ó˚ Óy flõy•zˆÏÜ˛Ó˚

~Ü˛Ü˛ Ó°y •Î˚– ~•z ˛õ%‹õ!Ólƒy§!ê˛ @˝Ãy!Ùl# (Gramineae) G §y•z˛õyˆÏÓ˚§# (Cyperaceae) ˛õ!Ó˚ÓyˆÏÓ˚Ó˚

ÙˆÏôƒ ˆòáy ÎyÎ˚ )�*�+� � � 16,–
����
���1 2 ôyl (Oryza sativa L.)

�*�+�� -.-�16 ≠ xî%ÙO%Ó˚# Óy flõy•zÜ˛ˆÏ°ê˛

(vii) *���
�B���&� �
� ���
���G� (Spadix) :
•z•yÓ̊ ÙO%Ó̊# ò[˛!ê˛ x Į̈̂ õ«˛yÜ,̨ ï˛ Ë˛y Ï̂Ó ˆÙyê˛yñ °¡∫y G Ó̊§y Ï̂°y •Î̊ ~ÓÇ ~!ê˛ ã˛Ù§ymyÓ̊y (Spathe) xÌy≈Í

!Ó Ï̂¢£Ï ôÓ̊ Ï̂îÓ̊ Óí˛̧ ÙO%Ó̊# ˛õe myÓ̊y xyÓ,ï˛ Ìy Ï̂Ü˛– ~Ó̊ ˛õ%‹õ=!° ~Ü˛!°D !Ó!¢‹T xÌÓy Üœ̨ #Ó!°D– ÙO%Ó̊#ò Ï̂[˛Ó̊

l# Ï̂ã˛Ó˚ !ò Ï̂Ü˛ flf#˛õ%‹õñ í z̨̨ õ Ï̂Ó˚Ó˚ !ò Ï̂Ü˛ ˛õ%Ç˛õ%‹õ ~ÓÇ ÙôƒÓ_#≈ xÇ Ï̂¢ Üœ̨ #Ó˛õ%‹õ §!Iï˛ Ìy Ï̂Ü˛ Óy xÓ!fliï˛–
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ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õ!Ó˚Ë˛yà ˛õ%‹õ!Ó•#l ÌyˆÏÜ˛ ~ÓÇ ~•z xÇ¢!ê˛ˆÏÜ˛ í˛zò‰àï˛ í˛z˛õyD (appendage) Ó°y •Î˚

)�*�+� � � 17,–
����
���1 2 Ü˛ã%˛ [Colocasia esculenta (L.) Schott]

�*�+�� -.-�17 ≠ ã˛Ù§yÙO%Ó˚# Óy flõƒy!í˛:

ˆÎÔ!àÜ˛ ã˛Ù§yÙO%Ó˚#G ly!Ó˚ˆÏÜ˛°ñ §%˛õyÓ˚# •zï˛ƒy!òÓ˚ ˆ«˛ˆÏe ˆòáy ÎyÎ˚–

ly!Ó˚ˆÏÜ˛° (Cocos nucifera L.), ˛§%˛õy!Ó˚ (Areca catechu L.)
(viii) ��5�����
����
���8��%
��(Capitulum) :
~•z ˆ«˛ Ï̂e ˛õ%‹õÙO%Ó̊#Ó̊ x«˛!ê˛Ó̊ í z̨̨ õ!Ó̊Ë˛yà ò#â≈ ly • Ï̂Î̊ fli(°yÜ,̨ !ï˛ñ fl≥˛#ï˛ Óy ≤Ã§y!Ó̊ï˛ • Ï̂Î̊ Ìy Ï̂Ü˛ ~ÓÇ

~•z ˛õ%‹õÙO%Ó̊#Ó̊ lyÙ ˛õ%‹õyôyÓ̊ Óy !Ó̊ Ï̂§ Ï̂≤Wẑ ÏÜ˛° (Receptacle)– ~•z ˛õ%‹õyôyÓ̊!ê˛ Ï̂Ü˛ !â Ï̂Ó̊ Ìy Ï̂Ü˛ ÙO%Ó̊#˛õ Ï̂eÓ̊

xyÓÓ̊î (Involucral bracts)– ˛õ%‹õyôy Ï̂Ó̊Ó̊ í z̨̨ õÓ̊ ˛õ%‹õ=!° §!Iï˛ Ìy Ï̂Ü˛ñ xyÓ̊ ˛õ%‹õ=!° Ï̂Ü˛ ˆSÈyê˛ xyÜ,̨ !ï˛Ó̊

çlƒ ˛õ%!‹õÜ˛y Óy ˆÊœ̨ y Ï̂Ó̊ê˛ (Floret) Ó Ï̂°– ≤Ã!ï˛!ê˛ ˛õ%!‹õÜ˛y ˛õ%‹õò[˛!Ó•#lñ xyÓ̊ l# Ï̂ã˛ ÙO%Ó̊# ˛õe (bract)
!Ó!¢‹T– ˛õ%!‹õÜ˛y=!° ˛õ%‹õyôy Ï̂Ó˚Ó˚ ≤Ãyhs˝ Óy !Ü˛lyÓ˚y ˆÌ Ï̂Ü˛ ˆÜ˛ Ï̂wÓ˚ !ò Ï̂Ü˛ ã˛e´yÜ˛y Ï̂Ó˚ !l!j≈‹TË˛y Ï̂Ó §yçy Ï̂ly

Ìy Ï̂Ü˛– !Ü˛lyÓ˚yÓ˚ ˛õ%!‹õÜ˛y §yôyÓ˚îï˛ flf# Óy í z̨Ë˛!°Dñ ˆÜ˛ Ï̂wÓ˚ ˛õ%‹õ=!° §yôyÓ˚îï˛ í z̨Ë˛!°D •Î˚– !Ü˛lyÓ˚yÓ˚

˛õ%!‹õÜ˛y=!° Ï̂Ü˛ ≤Ãyhs˝̨ õ%!‹õÜ˛y (Rayfloret) xyÓ̊ ˆÜ˛ Ï̂wÓ̊ ˛õ%!‹õÜ˛y=!° Ï̂Ü˛ Ùôƒ˛õ%!‹õÜ˛y Óy !í˛flÒ ˆÊœ̨ y Ï̂Ó̊ê˛ (disc
floret) Ó°y •Î˚– ~•z ˛õ%‹õ!Ólƒy§ Ü˛ Ï̂¡õy!ç!ê˛ (Compositae) ˛õ!Ó˚Óy Ï̂Ó˚ ˛õyGÎ˚y ÎyÎ˚ )�*�+� � � 18,–

����
���1 2 §)Î≈Ù%á# (Helianthus annuus L.), ˆÜ˛÷ï˛ [Eclipta alba L.]

��������	��18 ≠ Ü˛ƒy!˛õê%˛°yÙ ˛õ%‹õ!Ólƒy§

APPENDIX
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(ix) 3���H8�� �
� ���
8������ (Ament or Catkin) :
~•z ˛õ%‹õ!ÓlƒyˆÏ§ ˛õ%‹õÙO%Ó˚# ò[˛!ê˛ Óí˛¸ñ §yôyÓ˚îï˛ !l¡¨Ù%á#ñ xyÓ˚ ~Ó˚ í˛z˛õÓ˚ ~Ü˛!°Dñ Ó,hs˝Î%_´ Óy

§Ó,hs˝Ü˛ ˛õ%‹õ=!° e´Ùyß∫ˆÏÎ˚ l#ˆÏã˛Ó˚ !òÜ˛ ˆÌˆÏÜ˛ ¢#ˆÏ£Ï≈Ó˚ !òˆÏÜ˛ §yçyˆÏly ÌyˆÏÜ˛ )�*�+� � � 19,–
����
���1 2 ˆ§!°: (Salix), ï%Ñ˛ï˛ (Morus alba L.)

����� ��� 19 : ~ˆÏÙrê˛ Óy Ü˛ƒyê˛!Ü˛l

˛õ%‹õ!ÓlƒyˆÏ§Ó˚ xÓfliyl §yôyÓ˚îï˛ ¢#ˆÏ£Ï≈ Óy Ü˛ˆÏ«˛ ˆòáy ÎyÎ˚ñ ï˛y•z ¢#£Ï≈fli Óy Ü˛y!«˛Ü˛– !Ü˛S%È !Ü˛S%È ˆ«˛ˆÏe

˛õ%‹õ!ÓlƒyˆÏ§Ó˚ !ÓˆÏ¢£Ï xÓfliyl ˆòáy ÎyÎ˚– Ó,ˆÏ«˛Ó˚ =!í˛¸ Óy Ü˛yˆÏ[˛Ó˚ àyˆÏe ˛õ%‹õ!Ólƒy§ ˆòáy ÎyÎ˚– Ü˛yë˛y°ñ

lyà!°DÙ •zï˛ƒy!ò àyˆÏSÈÓ˚ ˆ«˛ˆÏe– ~ˆÏÜ˛ cauliflorous Ó°y •Î˚– í˛z!qˆÏòÓ˚ xlƒylƒ ¢yáy G ≤Ã¢yáyÓ˚ àyˆÏeG

˛õ%‹õ!ÓlƒyˆÏ§Ó˚ xÓfliyl Óy í˛zÍ˛õ!_ ˆòáy ÎyÎ˚– ˆÎÙl Ü˛yÙÓ˚yDyñ ˆlyí˛¸ñ xˆÏ¢yÜ˛ •zï˛ƒy!ò àyˆÏSÈÓ˚ ˆ«˛ˆÏe–

~ˆÏòÓ˚ˆÏÜ˛ ramiflorous Ó°y •Î˚–

��������

1. �>���I
�� ��>��1� ����J� 2

(a) ˆÎ !ÓˆÏ¢£Ï ¢yáy Óy òˆÏ[˛Ó˚ í˛z˛õÓ˚ Ê%˛°=ˆÏ°y §yçyˆÏly ÌyˆÏÜ˛ ï˛yˆÏÜ˛ ________ ÓˆÏ°–

(b) ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õÓ˚ ˛õ%ˆÏ‹õÓ˚ §%!l!ò≈‹T !Ólƒy§ ˛õk˛!ï˛ˆÏÜ˛ ________ ÓˆÏ°–

(c) ˛x!lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ˛õ%‹õòˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ ________ ÌyˆÏÜ˛–

(d) !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ˛õ%‹õòˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ ________ ˆÊ˛yˆÏê˛–

(e) !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ˛õ%‹õ=ˆÏ°y ________ Ë˛yˆÏÓ ˆÊ˛yˆÏê˛–

(f) x!lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§ ˛õ%‹õ=ˆÏ°y ________ Ë˛yˆÏÓ ˆÊ˛yˆÏê˛–
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2. ���������8�� K����%��� �
�� ��L��
� �%M� ��
���������� ��N���� ���������
������ �
��8�� �%O�� 2
K����%��� �
� ���������
������ 	
�6����

(1) xy˛õyÇ (1) !lÎ˚ï˛

(2) §%˛õyÓ˚# (2) !Ì§≈

(3) Ù%̂ Ï_´yV%̨ !Ó˚ (3) xyˆÏ¡∫° Óy SÈeÙOÓ˚#

(4) xyÙ (4) flõƒy!í˛:

(5) ÌylÜ%˛!l (5) §yÎ˚y!ÌÎ˚yÙ Óy Ë,˛DyÓ˚ÙO%Ó˚#

(6) §)Î≈Ù%á# (6) !Ù◊ flõƒy!í˛:

(7) çÓy (7) !ÌÓ˚§y§

(8) •y!ï˛÷Ñí˛¸ (8) Ë˛y!ê≈˛!§ˆÏ°fiê˛yÓ˚

(9) Óê˛ (9) ˆÓ˚!§ˆÏÙyç flõy•zÜ˛

(10) Ó˚yÇ!ã˛ï˛y (10) !lÎ˚ï˛SÈe

(11) Ó˚_´ˆÏoyî (11) Ó,!Ÿã˛Ü˛yÜ˛yÓ˚ §y•zÙ

(12) xyD%Ó˚ (12) Ù%[˛Ü˛ Óy Ü˛ƒy!˛õã%˛ƒ°yÙ

(13) Ü˛°y (13) •y•z˛õƒylˆÏÌy!í˛Î˚yÙ

(14) !˛õÑÎ˚yç (14) !lÎ˚ï˛ñ ~Ü˛Ü˛ ˛õ%‹õ!Ó!¢‹T

1.4
 ��
����

ÙO%Ó˚#òˆÏ[˛Ó˚ í˛z˛õÓ˚ ˛õ%ˆÏ‹õÓ˚ §%!l!ò≈‹T !Ólƒy§ ˛õk˛!ï˛ˆÏÜ˛ ˛õ%‹õ!Ólƒy§ Óy ˛õ%‹õÙO%Ó˚# ÓˆÏ°– ˛õ%‹õ!Ólƒy§

ò%•z ôÓ˚ˆÏlÓ˚ •Î˚– ÎÌyÈüüüÈx!lÎ˚ï˛ G !lÎ˚ï˛–

!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§ ~Ü˛ ˛õyŸª#≈Î˚ñ Ó,!Ÿã˛Ü˛yÜ˛yÓ˚ñ !m˛õyŸª#≈Î˚ ~ÓÇ Ó‡ ˛õyŸª#≈Î˚ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚– !ÓˆÏ¢£Ï

˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ÙˆÏôƒ xyˆÏSÈ •y•z˛õƒylˆÏÌy!í˛Î˚yÙ G §yÎ˚y!ÌÎ˚yÙ– !Ù◊ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ xÓfliylG ˛õyGÎ˚y ÎyÎ˚–

x!lÎ˚ï˛ ˛õ%‹õ!Ólƒy§=!° §yôyÓ˚îï˛ ˆÓ˚!§ˆÏÙyçñ §ÙË)˛Ùñ SÈeyÜ˛ •zï˛ƒy!ò– !ÓˆÏ¢£Ï ôÓ˚ˆÏlÓ˚ x!lÎ˚ï˛=!° •ˆÏ°y

ã˛Ù§yÙO%Ó˚#ñ Ù%[˛Ü˛ •zï˛ƒy!ò–

1.5
�
 ���!�
��"#�
��

(1) ˛õ%‹õ ÙO%Ó˚#ò[˛ ~ÓÇ ˛õ%‹õ!Ólƒy§ Ó°ˆÏï˛ !Ü˛ ˆÓyV˛yÎ˚ ï˛y•y xyˆÏ°yã˛ly Ü˛Ó˚&l–

(2) x!lÎ˚ï˛ ~ÓÇ !lÎ˚ï˛ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ˛õyÌ≈Ü˛ƒ=!° !°á%l–

(3) flõƒy!í˛: Óy ã˛Ù§yÙO%Ó˚# ~ÓÇ Ü˛ƒy!˛õã%˛ƒ°yÙ ˛õ%‹õ!Ólƒy§ §¡õˆÏÜ≈˛ í˛zòy•Ó˚î§• xyˆÏ°yã˛ly Ü˛Ó˚&l–
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(4) •y•z˛õƒylˆÏÌy!í˛Î˚yÙ ~ÓÇ §yÎ˚y!ÌÎ˚yÙ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ ˜Ó!¢‹Tƒ Óî≈ly Ü˛Ó˚&l–

(5) Ë˛y!ê≈˛!§ˆÏ°fiê˛yÓ˚ ˛õ%‹õ!Ólƒy§ Ü˛# ôÓ˚ˆÏlÓ˚ •Î˚ ï˛y•y í˛zòy•Ó˚î§• xyˆÏ°yã˛ly Ü˛Ó˚&l–

(6) ˛õƒyÓ˚yÜœ˛y!í˛Î˚yÙ ˆÜ˛ˆÏÊœ˛yˆÏÓ˚ˆÏ§™ ~ÓÇ !§lˆÏÊœ˛yˆÏÓ˚ˆÏ§™ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

1.6
 ���$
�%���

� � � � � � � �
1. �>���I
�� ��>��1� ����J� 2

(a) (peduncle) ÙO%Ó˚#ò[˛ (b) ˛õ%‹õ !Ólƒy§

(c) Ù%Ü%̨ ° (d) Ê%̨ °

(e) !lˆÏ¡¨yß√%á (f) xˆÏ@˝Ãyß√%á

2. ���������8�� K����%��� �
�� ��L��
� �%M� ��
���������� ��N���� ���������
������ �
��8�� �%O�� 2
(1) – (9) (8)–(11)
(2) – (4) (9)–(13)
(3) – (1) (10)–(5)
(4) – (2) (11)–(8)
(5) – (3) (12)–(7)
(6) – (12) (13)–(6)
(7) – (14) (14)–(10)

��!���"�� 	
#$
�%&
(1) 1.2ÈüÈ~Ó˚ §ÇK˛y xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ xÇ¢–

(2) �������� ���������
� ������� ���������
�
(a) ˛õ%‹õ ÙO%Ó˚#ò[˛ Îy x!l!ò≈‹TË˛yˆÏÓ Ó,!k˛ ˛õyÎ˚– (a) ˛õ%‹õ ÙO%Ó˚#ò[˛ Ó,!k˛ §#!Ùï˛–

(b) ˛õ%‹õ ÙO%Ó˚#òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ Ù%Ü%˛° ÌyˆÏÜ˛– (b) ˛õ%‹õ ÙO%Ó˚#òˆÏ[˛Ó˚ ¢#ˆÏ£Ï≈ Ê%˛° ÌyˆÏÜ˛–

(c) Ê%˛°=ˆÏ°y xˆÏ@˝Ãyß√%áË˛yˆÏÓ ˆÊ˛yˆÏê˛– (c) Ê%˛°=ˆÏ°y !lˆÏ¡¨yÙ%áË˛yˆÏÓ ˆÊ˛yˆÏê˛–

(d) Ê%˛°=ˆÏ°y x!Ë˛ˆÏÜ˛!wÜ˛Ë˛yˆÏÓ ˆÊ˛yˆÏê˛– (d) Ê%˛°=ˆÏ°y x˛õˆÏÜ˛!wÜ˛Ë˛yˆÏÓ ˆÊ˛yˆÏê˛–

í˛zòy•Ó˚îÈüüüÈ§Ó˚ˆÏ£Ïñ Ü˛y°Ü˛y§%òyñ xï˛§# í˛zòy•Ó˚îÈüüüÈçÓyñ ˆ«˛ï˛ ˛õÑy˛õí˛¸yñ Ü˛yÜ˛Ùy!SÈñ

•y!ï˛÷í˛¸–

(3) 1.3.2 vii G viii xÇˆÏ¢ xyˆÏ°y!ã˛ï˛–

(4) 1.3.1 vii(a) ~ÓÇ vii(b) xÇˆÏ¢ o‹TÓƒ

(5) 1.3.1 (iv) xÇˆÏ¢ xyˆÏ°y!ã˛ï˛–

(6) 1.2 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛–
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~Ü˛Ü˛ 2�� ˛õ%‹õ Óy Ê%˛°ÈüüüÈ˛õ%ˆÏ‹õÓ˚ Óy Ê%˛ˆÏ°Ó˚ ≤ÃÜ˛yÓ˚ ̂ Ë˛ò

(Flowers – Types of Flowers)
FN��

2.0 ��������

2.1 	
���
��


2.2 ������ �
� K��%

2.3 K����%��� 	
��
�������

2.4 ������ �
� K����%��� ��+����
�

2.5 ��� ������������ ��� ���
F

2.6 ��� ������������ ���� ���
F

����&%�&

2.7 �
��
 �

2.8 ��!���"�� 	
#$
�%&

2.9 ���'���
%


2.0

��������

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!lÈüüüÈ

� Ê%˛° !Ü˛ ï˛y Ó%!V˛ˆÏÎ˚ !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ê%˛ˆÏ°Ó˚ §y•yˆÏÎƒ•z àyˆÏSÈÓ˚ ÓÇ¢ Ó˚«˛y •Î˚ ~ Ü˛Ìy Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ê%˛° ˆÎ í˛z!qˆÏòÓ˚ §Óã˛y•zˆÏï˛ ≤ÃˆÏÎ˚yçl#Î˚ xÇ¢ Óy xD ˆ§ §Ó K˛yl xç≈l Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ê%˛° Óy ˛õ%‹õ í˛z!qˆÏòÓ˚ çll xD ~ÓÇ í˛z!qò ˆòˆÏ•Ó˚ ˛õ!Ó˚fl≥%˛ê˛ˆÏl §Ó≈ˆÏ¢£Ï ˛õÎ≈yˆÏÎ˚ ~•z xD!ê˛Ó˚

xy!ÓË≈˛yÓ âˆÏê˛ÈüüüÈ~ §¡∫ˆÏ¶˛ ï˛Ìƒ Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ê%˛° ˆÎ ÷ô%Ùye àyˆÏSÈÓ˚ ˆ§Ô®Î≈ Óyí˛¸yÎ˚ ï˛y lÎ˚ÈüüüÈ~ §Çe´yhs˝ ï˛Ìƒ Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

23
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2.1
������
��

~•z ~Ü˛ˆÏÜ˛ ˛õ%‹õ Óy Ê%˛° §¡∫ˆÏ¶˛ xyÙÓ˚y !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly Ü˛Ó˚ˆÏÓy– Ê˛%° •° §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚

çll xˆÏDÓ˚ ôyÓ˚Ü˛– xyÓyÓ˚ ~!ê˛ §ÓˆÏã˛ˆÏÎ˚ Ù)°ƒÓyl G ò,!‹T xyÜ˛£Ï≈Ü˛ xD– Ê%˛° àyˆÏSÈÓ˚ ˆ§Ô®Î≈G Óyí˛¸yÎ˚–

Ê%˛ˆÏ°Ó˚ §y•yˆÏÎƒ•z àyˆÏSÈÓ˚ ÓÇ¢Ó˚«˛y •Î˚– Ü˛yÓ˚î Ê%˛° ˆÌˆÏÜ˛ Ê˛° G Ó#ç •Î˚ñ Ó#ç ˆÌˆÏÜ˛ àySÈ çß√yÎ˚–

Ü˛yˆÏç•z  Ê%˛°ˆÏÜ˛ àyˆÏSÈÓ˚ çll xD Ó°y ÎyÎ˚– ~•z ~Ü˛ˆÏÜ˛ Ê%˛ˆÏ°Ó˚ ≤ÃÜ˛yÓ˚ ˆË˛òñ ˛õ%ÇˆÏÜ˛¢Ó˚ñ àË≈˛ˆÏÜ˛¢Ó˚

•zï˛ƒy!ò !lˆÏÎ˚G xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏFSÈ–

2.2
�����

�
&���
(Flower)

ÓÇ¢ Ó˚«˛y Óy ≤Ãçy!ï˛ !ÓhflÏyˆÏÓ˚Ó˚ Ü˛yˆÏç ~ÓÇ çlˆÏl §y•yÎƒÜ˛yÓ˚# Ó˚*˛õyhs˝!Ó˚ï˛ §#!Ùï˛ !Óê˛˛õ xÇ¢ˆÏÜ˛•z

˛õ%‹õ Óy Ê%˛° ÓˆÏ°– ~!ê˛ §˛õ%‹õÜ˛ àyˆÏSÈÓ˚ §ÓˆÏã˛ˆÏÎ˚ Ù)°ƒÓyl xD G ò,!‹T xyÜ˛£Ï≈Ü˛– ˛õ%‹õ §yôyÓ˚îï˛ í˛z!qˆÏòÓ˚

¢yáy ≤Ã¢yáyÓ˚ x@˝ÃÙ%Ü%˛° Óy Ü˛y!«˛Ü˛ Ù%Ü%˛° ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– ~Ü˛!ê˛ §¡õ)î≈ Ê%˛ˆÏ° ã˛yÓ˚!ê˛ hflÏÓÜ˛ xyÙÓ˚y

ˆòáˆÏï˛ ˛õy•z ~ÓÇ ~•z hflÏÓÜ˛=ˆÏ°y ˛õ%‹õyˆÏ«˛Ó˚ í˛z˛õÓ˚ ˛õÓ˚ ˛õÓ˚ §yçyˆÏly ÌyˆÏÜ˛– ˆÓÑyê˛yÓ˚ í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛Ó˚

ˆÙyê˛y G ã˛ƒy≤Wzy xÇ¢ Ï̂Ü˛ ˛õ%‹õy«˛ (thalamus) Ó Ï̂°– Ê%̨ Ï̂°Ó˚ hflÏÓÜ˛= Ï̂°y •°ÈüüüÈ (i) Ó,!ï˛ (Calyx), (ii) ˛õÑy˛õ!í ¸̨

Óy ò°Ù[˛° (Corolla), (iii) ˛õ%Ç hflÏÓÜ˛ (Androecium) G (iv) flf# hflÏÓÜ˛ (Gynoecium) )�*�+�2.1)–

����� ���	�� 2.1 ≠ ~Ü˛!ê˛ xyò¢≈ ˛õ%ˆÏ‹õÓ˚ !Ó!Ë˛ß¨ xÇ¢

(i) �6���� (Calyx) 2 Ê%˛ˆÏ°Ó˚ §ÓˆÏã˛ˆÏÎ˚ Óy•zˆÏÓ˚Ó˚ Óy l#ˆÏã˛Ó˚ hflÏÓÜ˛!ê˛ˆÏÜ˛ Ó,!ï˛ ÓˆÏ°– ~!ê˛ ˆòáˆÏï˛ §Ó%ç

Ó˚ˆÏ.Ó˚ •Î˚– ~Ó˚ ~Ü˛!ê˛ ˆSÈyê˛ ˆSÈyê˛ ˛õyï˛yÓ˚ ÙˆÏï˛y xÇ¢ˆÏÜ˛ �6���
 � (Sepal) ÓˆÏ°– Ü%˛!í˛¸ xÓfliyÎ˚ Ó,!ï˛

Ê˛%ˆÏ°Ó˚ xlƒylƒ xÇ¢=ˆÏ°yˆÏÜ˛ Ó˚«˛y Ü˛ˆÏÓ˚– Ó,ï˛ƒyÇ¢=!°Ó˚ §Çáƒy !Ó!Ë˛ß¨ñ §yôyÓ˚îï˛ 2 ˆÌˆÏÜ˛ 5– ~=!°

SÈyí˛¸y Óy ˆçyí˛¸y ÌyˆÏÜ˛–

(ii) ��P
�����Q��
��%�5�%� (Corolla) 2 Ó,!ï˛Ó˚ ˛õÓ˚Óï˛#≈ ˆË˛ï˛ˆÏÓ˚Ó˚ !mï˛#Î˚ hflÏÓÜ˛ˆÏÜ˛ ò°Ù[˛° Óy ˛õÑy˛õ!í˛¸

ÓˆÏ°– xˆÏlÜ˛=ˆÏ°y ò° Óy ˛õy˛õ!í˛¸ (Petal) !lˆÏÎ˚ ò°Ù[˛° à!ë˛ï˛– ~Ó˚y lyly Ó˚ˆÏ.Ó˚ •Î˚– Ü%˛!í˛¸ xÓfliyÎ˚


���
���
�����
�������������
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Ê%˛ˆÏ°Ó˚ ˛õ%Ç hflÏÓÜ˛ G flf#hflÏÓÜ˛ˆÏÜ˛ ˆì˛ˆÏÜ˛ ˆÓ˚ˆÏá ˆÓ˚yòñ Ó,!‹T •zï˛ƒy!òÓ˚ •yï˛ ˆÌˆÏÜ˛ Ó˚«˛y Ü˛ˆÏÓ˚– xyÓyÓ˚ Ó˚Ç

G àˆÏ¶˛Ó˚ §y•yˆÏÎƒ Ü˛#ê˛˛õï˛Dñ ˛õyá# •zï˛ƒy!òˆÏòÓ˚ xyÜ˛£Ï≈î Ü˛ˆÏÓ˚ ~ÓÇ ˛õˆÏÓ˚y«˛Ë˛yˆÏÓ ˛õÓ˚yà§ÇˆÏÎyà âê˛yˆÏï˛

§y•yÎƒ Ü˛ˆÏÓ˚– ~=!°Ó˚ §Çáƒy !Ó!Ë˛ß¨– ò°yÇ¢ ˆçyí˛¸y åÎ%_´ä Óy SÈyí˛¸y åÙ%_´ä •Î˚–

(iii) ��� ��������(Androecium) 2 ~!ê˛ Ê%˛ˆÏ°Ó˚ ï,˛ï˛#Î˚ hflÏÓÜ˛– ~Ó˚ ~Ü˛!ê˛ xÇ¢ˆÏÜ˛ ˛õ%ÇˆÏÜ˛¢Ó˚ (Stamen)
ÓˆÏ°– ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 1 ˆÌˆÏÜ˛ Ó‡– ~=!° Î%_´ Óy Ù%_´ñ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙÓ˚– ≤Ã!ï˛!ê˛ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ xyÓyÓ˚

ò%!ê˛ xÇ¢ñ ˛õ%ÇˆÏÜ˛¢Ó˚ ò[˛ (Filament) ~ÓÇ ˛õÓ˚yàôyl# (anther)– ˛õÓ˚yàôyl#Ó˚ ÙˆÏôƒ ˜ï˛!Ó˚ •Î˚ x§Çáƒ

˛õÓ˚yàˆÏÓ˚î%– ~!ê˛ xy§ˆÏ° ˛õ%Ççll xD– ˛õÓ˚yàˆÏÓ˚î% ˛õ%Ççll ˆÜ˛y£Ï í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ )�*�+� � � 21)–

(iv) �R&� ������� (Gynoecium) 2 §ÓˆÏã˛ˆÏÎ˚ ˆË˛ï˛ˆÏÓ˚Ó˚ Óy ã˛ï%˛Ì≈ hflÏÓÜ˛ •° flf#hflÏÓÜ˛– flf#hflÏÓÜ˛ ~Ü˛ Óy

~Ü˛y!ôÜ˛ àË≈˛˛õe (carpel) !lˆÏÎ˚ à!ë˛ï˛– àË≈˛˛õe ~Ü˛ Óy xˆÏlÜ˛ñ Î%_´ Óy Ù%_´– àË≈˛ ˛õˆÏeÓ˚ !ï˛l!ê˛ xÇ¢È–

l#ˆÏã˛Ó˚ xÇ¢!ê˛ !í˛¡∫y¢Î˚ (ovary)– !í˛¡∫y¢ˆÏÎ˚Ó˚ í˛z˛õˆÏÓ˚Ó˚ §Ó˚&ÈüÈò[˛!ê˛ àË≈˛ò[˛ (style)ñ xyÓ˚ àË≈˛òˆÏ[˛Ó˚ í˛àyÎ˚

ÌyˆÏÜ˛ àË≈˛Ù%[˛ (stigma)– !í˛¡∫y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ !í˛¡∫Ü˛ (ovule) ~ÓÇ !í˛¡∫ˆÏÜ˛Ó˚ ˆË˛ï˛Ó˚ flf# çll ˆÜ˛y£Ï ÌyˆÏÜ˛–

flf#hflÏÓÜ˛ •° í˛z!qˆÏòÓ˚ flf#çll xD (�*�+� � � 2.2)–

��������	��2.2 ≠ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ àË≈˛ˆÏÜ˛¢Ó˚

2.3
&�����
�
�����
������
(Type of Flowers)
àë˛l ˜Ó!ã˛ˆÏeƒÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ê%˛°ˆÏÜ˛ lylyË˛yˆÏÓ !ÓË˛_´ Ü˛Ó˚y •Î˚– Ë˛yà=!° •ˆÏ°y /

(i) �?�>1!� L���?�>1!� K��%� (Complete and Incomplete Flower) 2 ˆÎ Ê%˛ˆÏ° ã˛yÓ˚!ê˛ hflÏÓÜ˛•z

ˆÎÙl Ó,!ï˛ñ ò°Ù[˛°ñ ˛õ%ÇˆÏÜ˛¢Ó˚ G àË≈˛ˆÏÜ˛¢Ó˚ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ §¡õ)î≈ Ê%˛° Ó°y •Î˚– ˆÎÙlÈüüüÈçÓyñ Ùê˛Ó˚ñ

x˛õÓ˚y!çï˛y •zï˛ƒy!ò– xyÓyÓ˚ ˆÎ Ê%˛ˆÏ° í˛z˛õ!Ó˚í˛z_´ ã˛yÓ˚!ê˛ hflÏÓˆÏÜ˛Ó˚ ˆÎ ˆÜ˛yl ~Ü˛!ê˛ Óy ~Ü˛y!ôÜ˛ hflÏÓÜ˛

ÌyˆÏÜ˛ ly ï˛yˆÏÜ˛ x§¡õ)î≈ Ê%˛° Ó°y •Î˚– ˆÎÙlÈüüüÈ Ü%˛Ùí˛¸yñ ¢§yñ Ë)˛Ryñ ï˛y° •zï˛ƒy!ò–

(ii) ��
A�L����
A�K��%�(Actinomorphic and Zygomorphic) 2 §ÙyD Óy §%£ÏÙ Ê%̨ Ï̂° hflÏÓ Ï̂Ü˛Ó˚

åÓ,!ï˛ñ ò°ñ ˛õ%ÇˆÏÜ˛¢Ó˚ G àË≈˛ˆÏÜ˛¢Ó˚ä xÇ¢=!° ˛õÓ˚flõÓ˚ §Ùyl •Î˚ ~ÓÇ ˛õ%‹õˆÏÜ˛ ˆÜ˛w ÓÓ˚yÓÓ˚ fliyl myÓ˚y
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ò%!ê˛ §Ùyl xÇˆÏ¢ Ó‡ÓyÓ˚ Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈ ˆÎÙlÈüüüÈçÓyñ )�*�+� � � 2.3,– xyÓyÓ˚ x§ÙyD Óy !Ó£ÏÙ Ê˛%ˆÏ°

hflÏÓˆÏÜ˛Ó˚ xÇ¢=!° ˛õÓ˚flõÓ˚ x§Ùyl Óy ˆÜ˛Ó°Ùye ~Ó!ê˛ Óƒy§yˆÏk≈˛ ò%!ê˛ ˛õyŸª≈fli xô≈yÇ¢ §Ùyl ~ÓÇ ~•z

˛õ%‹õˆÏÜ˛ !Ü˛S%ÈˆÏï˛•z ò%!ê˛ §Ùyl xÇˆÏ¢ Ë˛yà Ü˛Ó˚y ÎyÎ˚ ly– ˆÎÙlÈüüüÈÓÜ˛ñ !§Ùñ Ùê˛Ó˚ •zï˛ƒy!ò–

��������	��2.3 ≠ çÓyÊ%˛° G ï˛yÓ˚ !Ó!Ë˛ß¨ xÇ¢–

(iii) �
��!��L���
��!��������(Whorled and Spiral) 2 Îál ˆÜ˛yl ˛õ%̂ Ï‹õÓ̊ ˛õ%‹õy Ï̂«˛Ó̊ í z̨̨ õÓ̊ ˛õ%‹õ˛õe= Ï̂°y

åÓ,!ï˛ñ ò°ñ ˛õ%Ç Ï̂Ü˛¢Ó̊ G àË≈̨ Ï̂Ü˛¢Ó̊ä ã˛e´yÜ˛y Ï̂Ó̊ Óy xyÓï≈̨ yÜ˛y Ï̂Ó̊ (Whorled) !ÓlƒhflÏ Ìy Ï̂Ü˛ñ ï˛ál ˆ§•z≤ÃÜ˛yÓ̊

˛õ%‹õ Ï̂Ü˛ �
��!������� ���%– ˆÎÙl çÓyñ ô%ï˛Ó̊yñ §!Ó̊Ï£Ïy •zï˛ƒy!ò– xyÓyÓ̊ Îál ˛õ%‹õ˛õe=!° ˛õ%‹õy Ï̂«˛Ó̊ í z̨̨ õÓ̊

§!˛õ≈°yÜ˛y Ï̂Ó˚ (Spiral) !ÓlƒhflÏ Ìy Ï̂Ü˛ ï˛ál ˆ§•z §Ü˛° ˛õ%‹õ Ï̂Ü˛ ��
��!�� ����� Ó Ï̂°– ˆÎÙlÈüüüÈfl∫î≈ãÑ̨ y˛õy–

(iv) ������%A� 3� � 3���%A� (Bisexual and Unisexual) 2 Îál ˆÜ˛yl ˛õ%ˆÏ‹õ ˛õ%ÇhflÏÓÜ˛ ~ÓÇ

flf# hflÏÓÜ˛ñ ò%!ê˛•z í˛z˛õ!fliï˛ ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛ ������%A� ����� ÓˆÏ°– ˆÎÙlÈüüüÈô%ï˛Ó˚yñ çÓyñ ÓÜ˛ •zï˛ƒy!ò–

xyÓyÓ˚ ˆÎ ˛õ%ˆÏ‹õ ˛õ%ÇÈüÈhflÏÓÜ˛ xÌÓy flf#ÈüÈhflÏÓÜ˛ ˆÎˆÏÜ˛yl ~Ü˛!ê˛ xl%˛õ!fliï˛ ÌyˆÏÜ˛ ï˛yˆÏòÓ˚ ~Ü˛!°D ˛õ%‹õ ÓˆÏ°–

ˆÎÙlÈüüüÈÜ%˛Ùí˛¸yñ Ë%˛Ryñ ly!Ó˚ˆÏÜ˛°ñ ï˛y°ñ Ü˛°y •zï˛ƒy!ò– ˆÎ ˛õ%ˆÏ‹õ ˛õ%Ç hflÏÓÜ˛ ~ÓÇ flf# hflÏÓÜ˛ !Ü˛S%È•z ÌyˆÏÜ˛

ly ï˛yˆÏÜ˛ Üœ˛#Ó (Nutral) ˛õ%‹õ ÓˆÏ°– ˆÎÙl §)Î≈Ù%á#Ó˚ !Ü˛Ó˚î ˛õ%!‹õÜ˛y (Ray floret)–
(v) +� ���M�*����<!
 ����L���S-�
 ����������(Trimerous, Tetramerous and Pentamerous) 2

˛õ%ˆÏ‹õÓ˚ ≤Ã!ï˛!ê˛ hflÏÓˆÏÜ˛Ó˚ §Çáƒy !ï˛l Óy !ï˛ˆÏlÓ˚ ˆÜ˛yˆÏly =!îï˛Ü˛ •ˆÏ° ˛õ%‹õ!ê˛ˆÏÜ˛ +� ���� (Trimerous)
ÓˆÏ°– ˛õ%ˆÏ‹õÓ˚ hflÏÓˆÏÜ˛Ó˚ §Çáƒy ã˛yÓ˚ Óy ã˛yˆÏÓ˚Ó˚ =!îï˛Ü˛ •ˆÏ° *����<!
 ��� (Tetramerous) ~ÓÇ hflÏÓˆÏÜ˛Ó˚

§Çáƒy ˛õÑyã˛ (Pentamerous) Óy ˛õÑyˆÏã˛Ó˚ =!îï˛Ü˛ •ˆÏ° ��S-�
 ��� Ó°y •Î˚–

eƒyÇ¢Ü˛ÈüüüÈxyï˛yñ ˆòÓòyÓ˚&ó ã˛ï%˛Ì≈yÇ¢Ü˛ÈüüüÈ§!Ó˚£Ïyñ Ù)°yó ˛õMÈ˛yÇ¢Ü˛ÈüüüÈçÓy–

˛õ%̂ Ï‹õÓ˚ Ó,hs˝ ÌyÜ˛ Ï̂° ï˛y Ï̂Ü˛ §Ó,hs˝Ü˛ (pedicellate) ˛õ%‹õ Ó°y •Î˚– xyÓ˚ Ó,hs˝ ly ÌyÜ˛ Ï̂° xÓ,hs˝Ü˛ (sessile)
˛õ%‹õ Ó°y •Î˚–

˛õ%ˆÏ‹õÓ˚ Ó,hs˝ (pedicel) !ê˛ˆÏï˛ Îál Ó yQ (bract) ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛ Óƒy!QˆÏÎ˚ê˛ (bracteate) ˛õ%‹õ ÓˆÏ°–

xyÓ˚ ly ÌyÜ˛ˆÏ° •zÓ y!QˆÏÎ˚ê˛ (ebracteate) ˛õ%‹õ ÓˆÏ°–

ˆÙyˆÏlyˆÏí˛°Ê˛y§

˛õ%ÇhflÏÓÜ˛ flf#hflÏÓÜ˛



NSOU � CC-BT-08 27

Ó yQ SÈyí˛¸yG Ó y!QG° (bracteole) ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ï˛ál ˛õ%‹õ!ê˛ˆÏÜ˛ Ó y!QGˆÏ°ê˛ (bracteolate) Ó°y

•Î˚– xyÓ˚ ly ÌyÜ˛ˆÏ° •zÓ y!QGˆÏ°ê˛ (ebracteolate) ˛õ%‹õ ÓˆÏ°–

çÓy Ê%˛ˆÏ°Ó˚ Ó,!ï˛Ó˚ í˛z˛õ!Ó˚Ë˛yˆÏà ˆàyí˛¸yÓ˚ !òˆÏÜ˛ Ó y!QG° ˆòáy ÎyÎ˚– ~=!°ˆÏÜ˛ ~!˛õÜ˛ƒy!°: (epicalyx)
Óy í˛z˛õÓ,!ï˛ ÓˆÏ°–

2.4
 �����
 ��'	
����
 (Aestivation of Sepals and Petals)
ˆÎ ˛õk˛!ï˛ˆÏï˛ Ù%Ü%˛° xÓfliyÎ˚ ˆÜ˛yˆÏly ˛õ%ˆÏ‹õ Ó,ï˛ƒyÇ¢ G ˛õÑy˛õ!í˛¸=!° ˛õÓ˚flõˆÏÓ˚Ó˚ §yˆÏÌ §¡∫¶˛Î%_´ •ˆÏÎ˚

!ÓlƒhflÏ ÌyˆÏÜ˛ñ ï˛yˆÏÜ˛ Ù%Ü%˛° ˛õe!Ólƒy§ Ó°y •Î˚– Ù%Ü%˛° ˛õe!Ólƒy§ !l¡¨!°!áï˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y •Î˚≠

(i) 	

�TU���&!� �
����
%����8�� (Valvate) 2 Îál Ó,ï˛ƒyÇ¢ Óy ˛õÑy˛õ!í˛¸Ó˚ ≤Ãyhs˝=ˆÏ°y ˛õÓ˚flõÓ˚ flõ¢≈ Ü˛ˆÏÓ˚

xÌÓy ˛õy¢y˛õy!¢ Ë˛yˆÏÓ Ü˛ySÈyÜ˛y!SÈ xÓfliyl Ü˛ˆÏÓ˚ó !Ü˛v ~Ó˚y Ü˛áˆÏly ˛õÓ˚flõÓ˚ˆÏÜ˛ xyÓÓ˚î (overlap) Ü˛ˆÏÓ˚

ly ï˛ál ï˛yˆÏÜ˛ ≤Ãyhs˝flõ¢#≈ Óy Ë˛ƒy°ˆÏË˛ê˛ Ó°y •Î˚– ˆÎÙlÈüüüÈÓyÓ°yÓ˚ Ó,!ï˛–

(ii) ��
��
���
��
� 8�������8���� (Twisted) 2 ~ˆÏ«˛ˆÏe Ó,ï˛ƒyÇ¢ Óy ˛õÑy˛õ!í˛¸Ó˚ ≤Ãyhs˝=ˆÏ°y ~ÙlË˛yˆÏÓ !ÓlƒhflÏ

ÌyˆÏÜ˛ ˆÎ ï˛yˆÏòÓ˚ ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ ~Ü˛≤Ãyhs˝ ~Ü˛!ê˛ myÓ˚y ≤ÃyÓ!Ó˚ï˛ (overlapped) ÌyˆÏÜ˛ ~ÓÇ x˛õÓ˚ ≤Ãyhs˝ myÓ˚y

˛õÓ˚Ó_#≈ ~Ü˛!ê˛ˆÏÜ˛ ≤ÃÓyÓ˚î Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈçÓyñ Ü˛y˛õ≈y§ÈüÈ~Ó˚ ˛õÑy˛õ!í˛¸–

(iii) �����V����8�� (Imbricate) 2 Îál Ó,ï˛ƒyÇ¢ Óy ˛õÑy˛õ!í˛¸=ˆÏ°y ~ÙlË˛yˆÏÓ !ÓlƒhflÏ ÌyˆÏÜ˛ ÎyˆÏï˛ ~Ü˛!ê˛

§¡õ)î≈ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ñ x˛õÓ˚!ê˛ §¡õ)î≈ ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ~ÓÇ xÓ!¢‹T=ˆÏ°y ê%˛•z§ˆÏê˛í˛ÈüÈ~Ó˚ lƒyÎ˚ !ÓlƒhflÏ ÌyˆÏÜ˛

ï˛ál ï˛yˆÏÜ˛ •zÙ!Ó ˆÏÜ˛ê˛ ÓˆÏ°– ˆÎÙlÈüüüÈÜ˛y°Ü˛y§%Ï®yÓ˚ ˛õÑy˛õ!í˛¸–

(iv) ��������
�����
%� (Quincuncial) 2 ˛õ%ˆÏ‹õÓ˚ Óy Ê%˛ˆÏ°Ó˚ ˛õÑyã˛!ê˛ Ó,ï˛yÇ¢ Óy ˛õÑy˛õ!í˛¸Ó˚ ÙˆÏôƒ ò%!ê˛

§¡õ)î≈ Óy!•ˆÏÓ˚ G ò%•z!ê˛ §¡õ)î≈ !Ë˛ï˛ˆÏÓ˚ xÓ!fliï˛– ˛õMÈ˛Ù!ê˛Ó˚ ≤Ãyhs˝ ~Ü˛!òÜ˛ !Ë˛ï˛ˆÏÓ˚ G xlƒ!òÜ˛ Óy!•ˆÏÓ˚ ÌyˆÏÜ˛–

ˆÎÙlÈüüüÈÓy§hs˝#Ó˚ Ó,!ï˛ñ Ü˛y°Ü˛y§%®yÓ˚ Ó,!ï˛–

(v) WX���� �
� ����G%
��&� (Vexillary) 2 ~ˆÏ«˛ˆÏe ˛õÑyã˛!ê˛ ˛õÖy˛õ!í˛¸Ó˚ ÙˆÏôÏƒ §ÓˆÏã˛ˆÏÎ˚ Óí˛¸ xyÜ,˛!ï˛Ó˚

˛õÑy˛õ!í˛¸!ê˛ Óy•zˆÏÓ˚Ó˚ !òˆÏÜ˛ ÌyˆÏÜ˛ó ~Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ˛õyá#Ó˚ í˛ylyÓ˚ Ùï˛ ò%!ê˛ ˛õyŸª#≈Î˚ ˛õÑy˛õ!í˛¸ Óï≈˛Ùylñ ~Ó˚y

xyˆÏÓ˚y ò%!ê˛ «%˛o ~ÓÇ ˆlÔÜ˛yÜ,˛!ï˛ ˛õÑy˛õ!í˛¸ˆÏÜ˛ !âˆÏÓ˚ Ó˚yˆÏá– ˆÎÙlÈüüüÈÓÜ˛ñ x˛õÓ˚y!çï˛y– )�*�+� � � 2.4,

����� ���	�� 2.4 ≠ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ˛õ%‹õ!Ólƒy§
Ü%˛•zlÜ˛yl!§Î˚y°

.

.

ˆË˛!:°yÓ˚#•zÙ!Ó ̂ ÏÜ˛ê˛ê%̨ •ẑ Ïfiê˛í˛Ë˛ƒy° Ï̂Ë˛ê˛
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2.5
�����������
�
�
�%����(�)
(Cohesion of Stamens)

(i) ��� ����������Y����� ���
F 2 Îál ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ ˛õ%ÇˆÏÜ˛¢Ó˚òu˛=!° Î%_´ ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛ ��
����%�K�
ÓˆÏ°– ~!ê˛ !ï˛l Ó˚Ü˛Ù •Î˚–

)��,�3��Z[D-��
���
�
����%K�
��(Monadelphous) 2 Îál ˛õ%ÇˆÏÜ˛¢Ó˚òu˛=!° Î%_´ •ˆÏÎ˚ ~Ü˛!ê˛ =FSÈ

àë˛l Ü˛ˆÏÓ˚ñ ï˛yˆÏÜ˛ ~Ü˛=FSÈ Óy ˆÙylyˆÏí˛°Ê˛y§ ÓˆÏ°– •z•y flf#hflÏÓÜ˛ˆÏÜ˛ !âˆÏÓ˚ ÌyˆÏÜ˛– ˆÎÙlÈüüüÈçÓy–

)��,� �/Z[D-��
���
��
����%K�
��(Diadelphous) 2 ~ˆÏ«˛ˆÏe ˛õ%ÇˆÏÜ˛¢Ó˚ òu˛=!° ˛õÓ˚flõˆÏÓ˚Ó˚ §yˆÏÌ Î%_´

•ˆÏÎ˚ ò%!ê˛ =FSÈ àë˛l Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈÓÜ˛ñ x˛õÓ˚y!çï˛y–

)��,��7Z[D-��
����%��
����%K�
��(Polyadelphous) 2 Îál ˛õ%Ç Ï̂Ü˛¢Ó˚ òu˛=!° Î%_´ • Ï̂Î˚ x Ï̂lÜ˛= Ï̂°y

=FSÈ àë˛l Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈˆ°yôñ !¢Ù%° •zï˛ƒy!ò– )�*�+� � � 2.5,

����� ���	�� 2.5 ≠ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ !Ó!Ë˛ß¨≤ÃÜ˛yÓ˚ §Ù§ÇˆÏÎyà

åÜ˛ä ~Ü˛=FSÈñ åáä !mÈüÈ=FSÈñ åàä Ó‡=FSÈñ åâä !§lˆÏçˆÏl!§Î˚y§ ˛õ%ÇˆÏÜ˛¢Ó˚ñ å.ä §y•zlƒylí»˛y§ ˛õ%ÇˆÏÜ˛¢Ó˚

(ii) ����
FW
�&�� ���
F 2 Îál ˛õ%̂ Ï‹õÓ˚ ˛õÓ˚yàôyl#=!° ˛õÓ˚flõÓ˚ §ÇÎ%_´ • Ï̂Î˚ Ìy Ï̂Ü˛ !Ü˛v ˛õ%Ç Ï̂Ü˛¢Ó˚ò[˛=!°

˛õ,ÌÜ˛ ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛ Î%_´ ����
FW
�& ÓˆÏ°– ˆÎÙlÈüüüÈàÑyòyñ §)Î≈Ù%á#–

(iii) ��� �������� �5�� L� ����
FW
�&��� � ���
F 2 ˛õ%ÇˆÏÜ˛¢Ó˚ ò[˛=!° G ˛õÓ˚yàôyl#=!° ˛õÓ˚flõÓ˚

!lˆÏçˆÏòÓ˚ ÙˆÏôƒ §ÇÎ%_´ ÌyˆÏÜ˛– ï˛ál ï˛yˆÏÜ˛ §y•zlƒylí»˛y§ (Synandrous stamens) ÓˆÏ°– ÎÌyÈüüüÈÜ%˛Ùí˛¸yñ

¢¢y–

2.6
�����������
�
�
��%����(�)
(Adhesion of Stamens)

˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ x§Ù§ÇˆÏÎyà !ï˛l ≤ÃÜ˛yÓ˚ /

àË≈̨ Ù%[˛

àË≈˛ò[˛

˛õÓ˚yàôyl#

˛õ%Çò[˛

§ÇÎ%_´

˛õÓ˚yàôyl#

Ü˛  á à â  .
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(i) �%�5���%����
��<� ��� �������������5�Z�%���� ���'\ 2 ~ˆÏï˛ ˛õ%ˆÏ‹õÓ˚ ˛õ%ÇˆÏÜ˛¢Ó˚ò[˛=!° (filaments)
ò°Ù[˛ˆÏ°Ó˚ §y Ï̂Ì Î%_´ Ìy Ï̂Ü˛– ~ Ï̂Ü˛ xyÓyÓ˚ ò°°@¿ ˛õ%ÇˆÏÜ˛¢Ó˚ ÓˆÏ° (Epipetalous Stamen)– ˆÎÙlÈüüüÈô%ï%̨ Ó˚yñ

Ü˛yÜ˛Ùy!SÈñ lÎ˚lï˛yÓ˚y–

(ii) ����������8���� �
��<� ��� ������������ � ���'\ 2 Îál ˛õ%ÇˆÏÜ˛¢Ó˚ò[˛=!° ˛õ%ˆÏ‹õÓ˚ ˛õ%‹õ˛õ%ˆÏê˛Ó˚ §ˆÏD Î%_´

ÌyˆÏÜ˛ ï˛yˆÏÜ˛ ��������8�%]$� ��� �������� ÓˆÏ° (Epiphyllous Stamens)– ˆÎÙlÈüüüÈÓ˚çl#à¶˛y–

(iii) ��� �������������
��<�F�!�������������� ���'\ 2 ˛õ%ÇˆÏÜ˛¢Ó˚ Îál flf#ÈüÈhflÏÓˆÏÜ˛Ó˚ àË≈˛ˆÏÜ˛¢ˆÏÓ˚Ó˚ §yˆÏÌ Î%_´

ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛ ày•zlƒylí»˛y§ fiê˛ƒyˆÏÙl (Gynandrous Stamens) ÓˆÏ°– ˆÎÙlÈüüüÈÓ˚yfl¨yñ xyÜ˛®– )�*�+
� � 2.6,

˛õ%ÇˆÏÜ˛¢Ó˚ò[˛=!°Ó˚ ò°Ù[˛ˆÏ°Ó˚ §!•ï˛ xÌÓy ˛õ%‹õ˛õ%ˆÏê˛Ó˚ §!•ï˛ Î%_´ ÌyÜ˛y xÓfliy!ê˛ xyÓyÓ˚ ò%Ë˛yˆÏÓ

ˆòáy ÎyÎ˚– ~•z xÓfliyl ˛õÓ˚flõÓ˚ Ù%ˆÏáyÙ%!á (opposite), xÌÓy ò%•z!ê˛ ò° Óy ˛õ%‹õ˛õ%ˆÏê˛Ó˚ ÙôƒÓï≈˛# xÓfliyl

(alternate)–

����� ���	�� 2.6 ≠ ˛õ%ÇˆÏÜ˛¢Ó˚ x§Ù§ÇˆÏÎyà

åÜ˛ä ò°°@¿ñ  åáä ˛õ%‹õ˛õ%ê˛°@¿ñ  åàä ày•zlƒylí»˛y§

��������

1. �>���I
�� ��>��1� ����J� 2
(a) ˆÎ Ê%˛ˆÏ° ã˛yÓ˚!ê˛ hflÏÓÜ˛ ˆÎÙl ñ ñ  ~ÓÇ  ÌyˆÏÜ˛ ï˛yˆÏÜ˛ 

Ê%˛° ÓˆÏ°–

(b) çÓy G ô%ï%˛Ó˚y  Ê%˛ˆÏ°Ó˚ í˛zòy•Ó˚î–

(c) x§ÙyD Ê%˛ˆÏ°Ó˚ í˛zòy•Ó˚î •°  G –

(d) Ê%˛ˆÏ° Îál ˛õ%Ç hflÏÓÜ˛ ~ÓÇ flf# hflÏÓÜ˛ ò%!ê˛•z í˛z˛õ!fliï˛ ÌyˆÏÜ˛ ï˛ál ï˛yˆÏÜ˛  Ê%˛° ÓˆÏ°–

˛õ%ÇˆÏÜ˛¢Ó˚#Î˚ Ù%Ü%˛ê˛

àË≈˛Ù%[˛

˛õÓ˚yàôyl#

à

á

Ü˛
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(e) Ê%˛ˆÏ°Ó˚ ≤Ã!ï˛!ê˛ hflÏÓˆÏÜ˛Ó˚ §Çáƒy ã˛yÓ˚ Óy ã˛yˆÏÓ˚Ó˚ =!îï˛Ü˛ •ˆÏ° ï˛yˆÏÜ˛  Ê%˛° Óy ˛õ%‹õ

ÓˆÏ°–

(f) Ê%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ ˛õ%Çò[˛=!° Î%_´ ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛  ÓˆÏ°–

(g) ˆÎ Ê%˛ˆÏ° ÷ô% ˛õ%ÇhflÏÓÜ˛ Óy flf#hflÏÓÜ˛ ÌyˆÏÜ˛ ï˛yˆÏÜ˛  Ê%˛° ÓˆÏ°–

(h) çÓy Ê%˛ˆÏ°Ó˚ Ó,!ï˛Ó˚ l#ˆÏã˛  ÌyˆÏÜ˛–

2. �^��&��� ������������ ��N���� ���'���8�� �%O�� 2
(a) §yôyÓ˚îï˛ Ê%˛ˆÏ°Ó˚ hflÏÓˆÏÜ˛Ó˚ §Çáƒy (3/4/5)
(b) Îál ˆÜ˛yl ˛õ%ˆÏ‹õÓ˚ ˛õ%‹õyˆÏ«˛Ó˚ í˛z˛õÓ˚ ˛õ%‹õ˛õe=!° ã˛e´yÜ˛yˆÏÓ˚ §yçyˆÏly ÌyˆÏÜ˛ ï˛yˆÏÜ˛ åxyÓï≈˛

˛õ%‹õ˘xlyÓï≈˛ ˛õ%‹õ Ó°y •Î˚ä–

(c) Ê%̨ Ï̂° Óy ˛õ%̂ Ï‹õ flf#ÈühflÏÓÜ˛ Óy ˛õ%ÇhflÏÓÜ˛ !Ü˛S%È•z Ìy Ï̂Ü˛ ly ï˛ál ï˛y Ï̂Ü˛ åí z̨Ë˛Î˚!°D˘~Ü˛!°D˘Üœ̨ #Ó!°Dä

ÓˆÏ°–

(d) ˛õ%ˆÏ‹õÓ˚ Óy Ê%˛ˆÏ°Ó˚ ≤Ã!ï˛!ê˛ hflÏÓˆÏÜ˛Ó˚ §Çáƒy !ï˛l Óy !ï˛ˆÏlÓ˚ =!îï˛Ü˛ •ˆÏ° Ó°y •Î˚ åeƒÇ¢Ü˛˘

ã˛ï%˛Ì≈yÇ¢Ü˛˘˛õMÈ˛yÇ¢Ü˛ä–

(e) Îál ˛õ%Çò[˛=!° Î%_´ • Ï̂Î̊ ~Ü˛!ê˛ =FSÈ àë˛l Ü˛ Ï̂Ó̊ ï˛ál ï˛y Ï̂Ü˛ Ó°y •Î̊ å~Ü˛=FSÈ Óy ˆÙyly Ï̂í˛°Ê˛y§

˘!m=FSÈ Óy í˛yÎ˚yˆÏí˛°Ê˛y§ä–

(f) Îál ˆÜ˛yl Ê%˛ˆÏ° ã˛yÓ˚!ê˛ hflÏÓˆÏÜ˛Ó˚ ˆÎ ˆÜ˛yl ~Ü˛!ê˛ ÌyˆÏÜ˛ ly ï˛ál ï˛yˆÏÜ˛

å§¡õ)î≈˘x§¡õ)î≈˘§ÙyDä Ê%˛° ÓˆÏ°–

(g) Ê%˛ˆÏ°Ó˚ ˛õÓ˚yà Óy ˆÓ˚î% ˆÎáyˆÏl í˛zÍ˛õß¨ •Î˚ ï˛yÓ˚ lyÙ å˛õÓ˚yàôyl#˘˛õ%Çò[˛˘Ó,!ï˛ä–

2.7
 ��
����

çlˆÏl §y•yÎƒÜ˛yÓ˚# Ó˚*˛õyhs˝!Ó˚ï˛ §#!Ùï˛ !Óê˛˛õ xÇ¢ˆÏÜ˛ Ê%˛° Óy ˛õ%‹õ ÓˆÏ°– §Ó,hs˝Ü˛ñ ˛õ%‹õy«˛Î%_´ ã˛yÓ˚!ê˛

hflÏÓÜ˛ !Ó!¢‹T Ê%˛°ˆÏÜ˛ xyò¢≈Ê%˛° ÓˆÏ°ñ ˆÎÙlÈüüüÈçÓy– Ê%˛ˆÏ°Ó˚ ã˛yÓ˚!ê˛ hflÏÓÜ˛ •°ÈüüüÈÓ,!ï˛ñ ò°Ù[˛°ñ ˛õ%ÇhflÏÓÜ˛

G flf#ÈüÈhflÏÓÜ˛– ˆÎ Ê%˛ˆÏ°Ó˚ ã˛yÓ˚!ê˛ hflÏÓÜ˛•z !ÓòƒÙyl ï˛yˆÏÜ˛ §¡õ)î≈ Ê%˛° åçÓyñ ô%ï%˛Ó˚yñ Ùê˛Ó˚ä ~ÓÇ ˆÎ Ê%˛ˆÏ°Ó˚

~Ü˛ Óy ~Ü˛y!ôÜ˛ hflÏÓÜ˛ xl%˛õ!fliï˛ ï˛yˆÏÜ˛ x§¡õ)î≈ Ê%˛° åË%˛Ryñ ly!Ó˚ˆÏÜ˛°ñ Ü%˛Ùí˛¸yä ÓˆÏ°– Ê%˛ˆÏ° Îál ˛õ%ÇÈüÈhflÏÓÜ˛

~ÓÇ flf#hflÏÓÜ˛ í˛zË˛Î˚•z !ÓòƒÙyl ï˛ál ï˛yˆÏÜ˛ í˛zË˛!°D åçÓyä ~ÓÇ ˛õ%Ç xÌÓy flf#ÈüÈhflÏÓÜ˛ ˆÎ ˆÜ˛yl ~Ü˛!ê˛

ÌyÜ˛ˆÏ° ï˛ál ï˛yˆÏÜ˛ ~Ü˛!°D Ê%˛° åÜ%˛Ùí˛¸yä ÓˆÏ°– xyÓyÓ˚ Ê%˛ˆÏ° ÷ô% ˛õ%ÇÈüÈhflÏÓÜ˛ ÌyÜ˛ˆÏ° åÜ%˛Ùí˛¸yä ï˛yˆÏÜ˛

˛õ%Ç˛õ%‹õñ ÷ô% flf#ÈüÈhflÏÓÜ˛ ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛ flf#˛õ%‹õ åÜ%˛Ùí˛¸yñ °yí˛zäñ ~ˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl!ê˛•z ly ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛

Üœ˛#Ó˛õ%‹õ å§)Î≈Ù%á# ≤Ãyhs˝#Î˚ ˛õ%!‹õÜ˛yä ÓˆÏ°– ˛õ%ÇhflÏÓˆÏÜ˛Ó˚ ˛õ%ÇˆÏÜ˛¢Ó˚ ò[˛ G ˛õÓ˚yàôyl#Ó˚ lylyl xÓfliy  ˆòáy

ÎyÎ˚–
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2.8
�
 ���!�
��"#�
��

(i) ˛õ%‹õ Óy Ê%˛° Ü˛yˆÏÜ˛ ÓˆÏ°⁄ ~Ü˛!ê˛ xyò¢≈ Ê%˛ˆÏ°Ó˚ !Ó!Ë˛ß¨ xÇ¢=!° í˛zˆÏÕ‘á Ü˛Ó˚&l ~ÓÇ ï˛yˆÏòÓ˚

Ü˛yç §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛Ó˚&l–

(ii) Ê%˛ˆÏ°Ó˚ àë˛l G ˜Ó!ã˛ˆÏeƒÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ê%˛°ˆÏÜ˛ !Ü˛ !Ü˛ ≤ÃÜ˛yÓ˚ Óy Ó˚Ü˛ˆÏÙ !ÓË˛_´ Ü˛Ó˚y

•Î˚ ï˛y xyˆÏ°yã˛ly Ü˛Ó˚&l–

(iii) Ê%˛ˆÏ°Ó˚ Ó,!ï˛ ~ÓÇ ˛õÑy˛õ!í˛¸Ó˚ ˛õe!ÓlƒyˆÏ§Ó˚ ≤ÃÜ˛yÓ˚=!° xyˆÏ°yã˛ly Ü˛Ó˚&l–

2.9
 ���$
�%���

� � � � � � � �

1. �>���I
�� ��>��1� ����J� 2
(a) Ó,!ï˛ñ ò°Ù[˛°ñ ˛õ%ÇˆÏÜ˛¢Ó˚ G àË≈˛ˆÏÜ˛¢Ó˚ñ §¡õ)î≈ (b) §ÙyD Ê%˛ˆÏ°Ó˚

(c) ÓÜ˛ñ §#Ù (d) í˛zË˛!°D

(e) ã˛ï%˛Ì≈yÇ¢Ü (f) xƒyˆÏí˛°!Ê˛

(g) ~Ü˛!°D Ê%˛° (h) í˛z˛õÓ,!ï˛

2. �^��&��� ������������ ��N���� ���'���8�� �%O�� 2
(a) 4
(b) xyÓï≈˛˛õ%‹õ

(c) Üœ˛#Ó!°D

(d) eƒyÇ¢Ü˛

(e) ~Ü˛=FSÈ Óy ˆÙylyˆÏí˛°Ê˛y§

(f) x§¡õ)î≈

(g) ˛õÓ˚yàôyl#

��!���"�� 	
#$
�%&
(i) 2.2 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛–

(ii) 2.3 xÇˆÏ¢ xyˆÏ°yã˛ly o‹TÓƒ–

(iii) 2.4 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛–
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~Ü˛Ü˛ 3�� xÙÓ˚y!Ólƒy§ñ !Ó!Ë˛ß¨ ≤ÃÜ˛y Ï̂Ó˚Ó˚ !í˛¡∫Ü˛

(Placentation, Different Types of Ovules)
FN��

3.0 ��������

3.1 	
���
��


3.2 ����
����
�� � (�


3.3 ����
����
������ 	
��
�������

3.4 ���?@������� � (�


3.5 ���?@������� 	
��
�������

����&%�&

3.6 �
��
 �

3.7 ��!���"�� 	
#$
�%&

3.8 ���'���
%


3.0
��������

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!lÈüüüÈ

� xÙÓ˚y!Ólƒy§ G !í˛¡∫Ü˛ !Ü˛ ï˛y Ó%!V˛ˆÏÎ˚ !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

� ˛í˛z!qò !ÓK˛yˆÏl xÙÓ˚y!Ólƒy§ G !í˛¡∫ˆÏÜ˛Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò §¡∫ˆÏ¶˛ K˛yl xç≈l Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� xÙÓ˚y !Ólƒy§ G !í˛¡∫ˆÏÜ˛Ó˚ ≤ÃÜ,˛!ï˛Ó˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ í˛z!qˆÏòÓ˚ ˆàye G àî !lî≈Î˚ Ü˛Ó˚y §Ω˛Ó

ï˛y çylˆÏï˛ ˛õyÓ˚ˆÏÓl–

3.1
������
��

!í˛¡∫y¢Î˚ Óy àË≈˛y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ xÓ!fliï˛ ˆÎ !ÓˆÏ¢£Ï ôÓ˚ˆÏlÓ˚ fl≥˛#ï˛ ˛õƒyˆÏÓ˚lÜ˛y•zÙy Ü˛°y ôyÓ˚î Ü˛ˆÏÓ˚ñ

í˛z•yˆÏÜ˛ xÙÓ˚y Óy ≤’yˆÏ§^˝ê˛y ÓˆÏ°–

!í˛¡∫y¢Î˚ Óy àË≈˛y¢ˆÏÎ˚Ó˚ xË˛ƒhs˝ˆÏÓ˚ ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó,_yÜ˛yÓ˚ xÌÓy !í˛¡∫yÜ˛yÓ˚ àë˛l ôyÓ˚î Ü˛ˆÏÓ˚ñ í˛z•yˆÏòÓ˚

!í˛¡∫Ü˛ ÓˆÏ°–

32
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3.2
�%
��	
����
(Placentation)

� (�
�(Definition) :
!í˛¡∫y¢Î˚ ~Ó˚ xË˛ƒhs˝ˆÏÓ˚ !í˛¡∫Ü˛Î%_´ xÙÓ˚yÓ˚ í˛zÍ˛õ!_ G §Iy!Ólƒy§ˆÏÜ˛ xÙÓ˚y!Ólƒy§ Óy ≤’yˆÏ§lˆÏê˛¢l

ÓˆÏ°– x˛õÓ˚˛õˆÏ«˛ ˆÎ ˛õk˛!ï˛ˆÏï˛ !í˛¡∫y¢ˆÏÎ˚Ó˚ §ˆÏD xÙÓ˚y Î%_´ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ xÙÓ˚y !Ólƒy§ ÓˆÏ°–

3.3
�%
��
*
�%
��	
����
(Placenta and Placentation)

àË≈˛ˆÏÜ˛y£Ï Óy !í˛¡∫y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ àË≈˛˛õˆÏeÓ˚ ≤Ãyã˛#Ó˚ àye ˆÌˆÏÜ˛ xÌÓy àË˛≈˛õˆÏeÓ˚ §ÇÎ%!_´ˆÏï˛ §,‹T

x«˛àye ˆÌˆÏÜ˛ í˛zÍ˛õß¨ !í˛¡∫Ü˛ Ó•lÜ˛yÓ˚# fli(° xÇ¢ˆÏÜ˛ xÙÓ˚y (plancenta) Ó°y •Î˚– !í˛¡∫y¢ˆÏÎ˚Ó˚ Ùôƒ!fliï˛

xÙÓ˚yÓ˚ §ˆÏD !í˛¡∫Ü˛=!° §ÇÎ%_´ ÌyˆÏÜ˛– !í˛¡∫y¢ˆÏÎ˚Ó˚ ÙˆÏôƒ xÙÓ˚yÓ˚ §!•ï˛ !í˛¡∫Ü˛=!°Ó˚ lyly≤ÃÜ˛yÓ˚ !ÓlƒyˆÏ§Ó˚

Óy §!Iï˛ ÌyÜ˛yÓ˚ xÓfliy Ï̂Ü˛ xÙÓ˚y!Ólƒy§ Óy ≤’y Ï̂§ Ï̂rê˛¢yl (placentation) Ó°y •Î˚– §yôyÓ˚îË˛y Ï̂Ó !í˛¡∫y¢ Ï̂Î˚Ó˚

≤ÃfliˆÏFSÈˆÏòÓ˚ §y•yˆÏÎƒ xÙÓ˚y!Ólƒy§ xÓfliy ˆòáy •Î˚–

xÙÓ˚y!Ólƒy§ !l¡¨!°!áï˛ Ü˛ˆÏÎ˚Ü˛≤ÃÜ˛yÓ˚ •Î˚ÈüüüÈ

(i) 	

�TU&���(Marginal) 2 ~•z ≤ÃÜ˛yÓ̊ xÙÓ̊y!Ólƒy Ï̂§ flf#ÈüÈhflÏÓÜ˛ ~Ü˛ àË≈̨ ˛õe# •Î̊ ~ÓÇ àË≈̨ ˛õ Ï̂eÓ̊ xhs˝à≈ï˛

!í˛¡∫y¢ Ï̂Î̊Ó̊ xB˛#Î̊ §!¶˛ Ï̂ï˛ xÙÓ̊yÓ̊ í z̨Í˛õ!_ •Î̊– ~ Ï̂ï˛ !í˛¡∫y¢Î̊ ~Ü Ę̀üÈ≤Ã Ï̂Ü˛y¤˛ !Ó!¢‹T •Î̊– ˆÎÙlÈüüüÈÓÜ˛ñ Ùê˛Ó̊–

(ii) �7>	

�TU&���(Parietal) 2 ~ˆÏ«˛ˆÏe flf#ÈüÈhflÏÓÜ˛ ~Ü˛y!ôÜ˛ Óy Ó‡àË≈˛˛õe# •Î˚ ~ÓÇ xÙÓ˚y=!° àË≈˛˛õˆÏeÓ˚

§ÇÎ%_´ ≤ÃyˆÏhs˝Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ !òÜ˛ ˆÌˆÏÜ˛ í˛zÍ˛õß¨ •Î˚– !í˛¡∫y¢Î˚!ê˛ ~Ü˛ÈüÈ≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T •Î˚ ~ÓÇ xÙÓ˚y=!°Ó˚

§Çáƒy àË≈˛˛õˆÏeÓ˚ §ÇáƒyÓ˚ §Ùyl •Î˚– ˆÎÙlÈüüüÈˆ˛õÑˆÏ˛õñ ¢¢y–

(iii) �_�&���(Axile) 2 ~ˆÏï˛G flf#ÈüÈhflÏÓÜ˛!ê˛ ~Ü˛y!ôÜ˛ Óy Ó‡àË≈˛˛õe# •Î˚– !Ü˛v àË≈˛˛õˆÏeÓ˚ !Ü˛lyÓ˚y=ˆÏ°y

ˆË˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ ËÑ˛yç •ˆÏÎ˚ x«˛#Î˚§!¶˛ ÓÓ˚yÓÓ˚ fliyˆÏl §ÇÎ%_´ ÌyˆÏÜ˛ ~ÓÇ !í˛¡∫y¢ˆÏÎ˚Ó˚ ÙôƒfliˆÏ° ~Ü˛!ê˛ x«˛

(axis) àë˛l Ü˛ˆÏÓ˚– ˙ x«˛!ê˛ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ !í˛¡∫Ü˛§• xÙÓ˚y=!° !ÓlƒhflÏ ÌyˆÏÜ˛– §%ï˛Ó˚yÇ !í˛¡∫y¢Î˚!ê˛ ò%•z

Óy Ó‡≤ÃˆÏÜ˛y¤˛!Ó!¢‹T •Î˚ ~ÓÇ !í˛¡∫y¢ˆÏÎ˚Ó˚ ≤ÃˆÏÜ˛y¤˛ àË≈˛˛õˆÏeÓ˚ §Çáƒy xl%§yˆÏÓ˚ •Î˚– ˆÎÙlÈüüüÈô%ï%˛Ó˚yñ ˆì˛í˛¸§ñ

ˆÓ˚í ¸̨#–

(iv) ��'\����`&���(Free central) 2 ~!ê˛ x«˛#Î˚ xÙÓ˚y!ÓlƒyˆÏ§Ó˚ Ó˚*˛õyhs˝Ó˚ Ùye– ~ˆÏ«˛ˆÏe !í˛¡∫y¢ˆÏÎ˚Ó˚

ËÑ˛yç!Ó!¢‹T ≤Ãyã˛#Ó˚=ˆÏ°y °%Æ •GÎ˚yÎ˚ !í˛¡∫y¢Î˚!ê˛ˆÏÜ˛ ~Ü˛ ≤ÃˆÏÜ˛y¤˛!Ó!¢‹T •ˆÏÎ˚ ÌyˆÏÜ˛ ~ÓÇ !í˛¡∫y¢ˆÏÎ˚Ó˚ ÙyˆÏV˛

xÓ!fliï˛ x«˛!ê˛ˆÏÜ˛ ˆÓ‹Tl Ü˛ˆÏÓ˚ xÙÓ˚y=!°Ó˚ §,!‹T •Î˚– !í˛¡∫y¢ˆÏÎ˚Ó˚ °¡∫ˆÏFSÈˆÏò xÙÓ˚y!Ólƒy§!ê˛ Ë˛y° ˆÓyV˛y

ÎyÎ˚– ˆÎÙlÈüüüÈ§y•zÜœ˛yˆÏÙlñ ~lyày!°¢ñ ≤Ãy•zÙ)°y Óy ≤Ãy•zÙˆÏÓ˚yç–

(v) F
+&��� (Superficial) 2 ~•z ≤ÃÜ˛yÓ˚ xÙÓ˚!ÓlƒyˆÏ§ flf#ÈüÈhflÏÓÜ˛ Ó‡àË≈˛˛õe# •GÎ˚yÎ˚ !í˛¡∫y¢Î˚!ê˛ Ó‡

≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ ≤ÃˆÏÜ˛yˆÏ¤˛Ó˚ àË≈˛˛õˆÏeÓ˚ ≤Ãyã˛#Ó˚ àyˆÏe xÙÓ˚yÓ˚ í˛zÍ˛õ!_ •Î˚– ˆÎÙlÈüüüÈ¢y°%Ü˛–

(vi) �>%&��� (Basal) 2 ~ˆÏï˛ !í˛¡∫y¢Î˚ ~Ü˛ÈüÈ≤ÃˆÏÜ˛y¤˛ !Ó!¢¤˛ •Î˚ ~ÓÇ ~Ü˛!ê˛Ùye !í˛¡∫Ü˛§• xÙÓ˚y!ê˛
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˛õ%‹õyˆÏ«˛Ó˚ í˛z˛õˆÏÓ˚ ~ÓÇ !í˛¡∫y¢ˆÏÎ˚Ó˚ !ë˛Ü˛ ˛õyòˆÏòˆÏ¢ í˛zÍ˛õ!_ °yË˛ Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈ§)Î≈Ù%á#ñ àÑyòy– )�*�+�� 2.7,

��������	��3.3 ≠ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ xÙÓ˚y!Ólƒy§ÈüüüÈåÜ˛ä ≤Ãyhs˝#Î˚ñ åáäÈüÈåâä Ó‡ ≤Ãyhs˝#Î˚ å.äÈüÈåSÈä x«˛#Î˚ñ

åçä Ù)°#Î˚ñ  åV˛ä Ù%_´ ˆÜ˛w#Î˚ñ å~èä àye#Î˚

3.4
	��+,��
(Ovule)
§ÇK˛y (Definition)
!í˛¡∫y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ xÙÓ˚yÓ˚ §yˆÏÌ Î%_´ !í˛¡∫yÜ˛yÓ˚ Óy ˆày°yÜ˛yÓ˚ !ÓˆÏ¢£Ï àë˛lˆÏÜ˛ !í˛¡∫Ü˛ Óy G!Ë˛í˛z° ÓˆÏ°–

!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ !í˛¡∫Ü˛ Óy G!Ë˛í˛z° Ó#ˆÏç ˛õ!Ó˚îï˛ •Î˚–

3.5
	��+,��
*
	��+,����
�
�����
������
(Ovule and Different Types of Ovules)

!í˛¡∫y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚ xÙÓ˚yÓ˚ §yˆÏÌ Î%_´ !í˛¡∫yÜ˛yÓ˚ Óy ˆày°yÜ˛yÓ˚ !ÓˆÏ¢£Ï xDˆÏÜ˛ !í˛¡∫Ü˛ ÓˆÏ°– ≤ÃÜ,˛ï˛˛õˆÏ«˛

x˛õ!Ó˚îï˛ G x!l!£Ï_´ Ó#çˆÏÜ˛ Óy !í˛¡∫Ü˛ cÜ˛ myÓ˚y xyÓ,ï˛ x˛õ!Ó˚˛õE˛ flf#ˆÏÓ˚î%fli°#ˆÏÜ˛ !í˛¡∫Ü˛ ÓˆÏ°– !lˆÏ£ÏˆÏÜ˛Ó˚

˛õÓ˚ !í˛¡∫Ü˛ Ó#ˆÏç Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚–

xyò¢≈ !í˛¡∫ˆÏÜ˛Ó˚ àë˛l ≠

xyò¢≈ !í˛¡∫Ü˛ Ü˛ï˛Ü˛=!° §y•yÎƒÜ˛yÓ˚# G xï˛ƒyÓ¢ƒÜ˛#Î˚ xÇ¢ !lˆÏÎ˚ à!ë˛ï˛–

§y•yÎƒÜ˛yÓ˚# xÇ¢ ÎÌye´ˆÏÙ !í˛¡∫Ü˛Ó,hs˝ Óy !Ê˛í˛z!lÜ%˛°ó !í˛¡∫Ü˛ ly!Ë˛ Óy •y•z°y§ G Ó˚ƒy!Ê˛ !lˆÏÎ˚ à!ë˛ï˛

å!ã˛e lÇ 3.5ä–

x˛õÓ˚!òˆÏÜ˛ xï˛ƒyÓ¢ƒÜ˛#Î˚ xÇ¢ ÎÌye´ˆÏÙ !í˛¡∫Ü˛Ù)° Óy ã˛y°yçyó !í˛¡∫Ü˛gflÏÜ˛ Óy •zlˆÏê˛=ˆÏÙrê˛ó º*îˆÏ˛õy£ÏÜ˛

Óy !lí˛zˆÏ§°y§ó !í˛¡∫Ü˛Ó˚¶…˛ G º*îfli°# Óy ~¡∫…yˆÏÓ˚y§ƒyÜ˛ !lˆÏÎ˚ à!ë˛ï˛ å!ã˛e lÇä–

Ü˛

á à
â .

ã˛ SÈ ç

V˛
~è
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���?@������� 	
��
�������� (Types of Ovules) :

!í˛¡∫Ü˛ ly!Ë˛Ó˚ §yˆÏÌ º*îfli°# G !í˛¡∫Ü˛ Ó˚ˆÏ¶…˛Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ xÓfliyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ !í˛¡∫ˆÏÜ˛Ó˚

≤ÃÜ˛yÓ˚=!° !l¡¨!°!áï˛ ≤ÃÜ,˛!ï˛Ó˚ •ˆÏÎ˚ ÌyˆÏÜ˛ÈüüüÈ

)��,� ���a���O&� �
� ���<!
��8�b
��
�� (Orthotropous) 2 !í˛¡∫Ü˛!ê˛ Îál áyí˛¸yË˛yˆÏÓ xÓfliyl Ü˛ˆÏÓ˚ xÌ≈yÍ

!í˛¡∫Ü˛lyí˛¸#ñ !í˛¡∫Ü˛Ù)° G !í˛¡∫Ü˛Ó˚¶…˛ Îál ~Ü˛•z §Ó˚°ˆÏÓ˚áyÎ˚ xÓfliyl Ü˛ˆÏÓ˚ ï˛ál ï˛yˆÏÜ˛ ���a!���O&� �

(Orthotropous) ���?@�� ÓˆÏ°– ˆÎÙlÈüüüÈ˛õyl Ù!Ó˚ã˛ (Polygonum Orientale)ñ ê˛Ü˛ ˛õy°Ç (Rumex
vesiarius) ≤ÃË,˛!ï˛ )�*�+� � � 3.5� ��,

)O,� ���W
��O&� �
� ��
�
��8�b
��
�� (Anatropous) 2 !í˛¡∫Ü˛!ê˛ Îál í˛zˆÏŒê˛yË˛yˆÏÓ xÌ≈yÍ !í˛¡∫Ü˛Ó˚¶…˛!ê˛

!lˆÏã˛Ó˚ !òˆÏÜ˛ !í˛¡∫Ü˛lyí˛¸#Ó˚ ˛õyˆÏ¢ xÓfliyl Ü˛ˆÏÓ˚ ~ÓÇ xÌ≈yÍ !í˛¡∫Ü˛Ù)° í˛z˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ ÌyˆÏÜ˛ ï˛ál í˛z•yˆÏÜ˛

���W
��O& �
 (Anatropous) !í˛¡∫Ü˛ ÓˆÏ°– ~•z ≤ÃÜ˛yÓ˚ !í˛¡∫Ü˛ ≤ÃyÎ˚ §Ü˛° ≤ÃÜ˛yÓ˚ í˛z!qˆÏò•z ˆòáy ÎyÎ˚–

ˆÎÙlÈüüüÈÙê˛Ó˚ñ (Pisum sativum), ˆSÈy°y (Cicer arietinum) ≤ÃË,˛!ï˛– å!ã˛e lÇ 3.5 áä

)F,���
#0!��O&��
���
�?c���8�b
��
��(Amphitropous) 2 ~ Ï̂«˛ Ï̂e !í˛¡∫Ü˛!ê˛ xl%≤Ãfli (transverse) •GÎ˚yÎ˚

§Ù@˝Ã !í˛¡∫Ü˛!ê˛ !í˛¡∫Ü˛ ly!Ë˛Ó˚ §ˆÏD ~Ü˛!ê˛ §ÙˆÏÜ˛yî àë˛l Ü˛ˆÏÓ˚ñ ~•z Ü˛yÓ˚ˆÏî !í˛¡∫Ü˛Ó˚¶…˛ G !í˛¡∫Ü˛ly!Ë˛ ~Ü˛•z

xl%≤Ãfli ˆÓ˚áyÎ˚ xÓfliyl Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈ˛õ!˛õ (Papaver somniferum)ñ «%˛ˆÏò ˛õyly (Lemna sp.) ≤ÃË,˛!ï˛–

å!ã˛e lÇ 3.5 àä

)d,��+\��O&��
����
�?���%
��8�b
��
��(Campylotropous) 2 ~ˆÏï˛ !í˛¡∫Ü˛!ê˛ ˆÓ¢ !Ü˛S%Èê˛y ˆÓÑ̂ ÏÜ˛ ÎyGÎ˚yÎ˚

ˆâyí ¸̨yÓ˚ «%̨ Ï̂Ó˚Ó˚ Ùï˛ xyÜ˛yÓ˚ ôyÓ˚î Ü˛ Ï̂Ó˚ ~ÓÇ §Ù@˝Ã !í˛¡∫Ü˛!ê˛ !í˛¡∫Ü˛ly!Ë˛Ó˚ §y Ï̂Ì x Ï̂lÜ˛ê˛y §Ù Ï̂Ü˛y Ï̂î xÓfliyl Ü˛ Ï̂Ó˚–

!Ü˛v !í˛¡∫Ü˛Ó˚¶…˛ G !í˛¡∫Ü˛ly!Ë˛ Ü˛áˆÏlyG ~Ü˛!ê˛ xl%≤Ãfli ˆÓ˚áyÎ˚ xÓfliyl Ü˛ˆÏÓ˚ ly– ˆÎÙlÈüüüÈÜ˛y° Ü˛y§%®y

(Cassia sophera), §!Ó˚£Ïy (Brassica Compestris)– å!ã˛e lÇ 3.5 â)
)e,��W!-.-���W
��O&�(Hemianatrapous) : ~áyˆÏl !í˛¡∫Ü˛!ê˛ xˆÏôyÙ%á#Ó˚ lƒyÎ˚ xÓfliylñ ï˛ˆÏÓ !í˛¡∫Ü˛!ê˛

Óe´Ë˛yˆÏÓ xŸª«%˛Ó˚yÜ,˛!ï˛ xyÜ˛yÓ˚ ≤ÃyÆ •Î˚– ˆÎÙlÈüüüÈ§ƒy!çˆÏê˛!Ó˚Î˚y (Sagittaria sagittifolia)ñ !˛õB˛ (Di-

anthus chinensis) ≤ÃË,˛!ï˛– å!ã˛e lÇ 3.5 .)
)*�,� �
��!���
��8�b
��
�� �
� (Circinotropous) : ~ˆÏ«˛ˆÏe !í˛¡∫Ü˛ly!Ë˛ á%Ó °¡∫y •Î˚ ~ÓÇ !í˛¡∫Ü˛ˆÏÜ˛

!âˆÏÓ˚ ~Ü˛!ê˛ §¡õ)î≈ Ó,_ ˜ï˛!Ó˚ •Î˚ñ Îy !í˛¡∫Ü˛ly!Ë˛Ó˚ ˆÜ˛y¢≤ÃyˆÏhs˝Ó˚ ~Ü˛!ê˛ ˆSÈyê˛ fliyl SÈyí˛¸y ˆÙyê˛yÙ%!ê˛ Ù%_´

ÌyˆÏÜ˛– ÎÌyÈüüüÈÊ˛!lÙl§y (Opuntia dillenil) ≤ÃË,˛!ï˛– å!ã˛e lÇ 3.5 ã˛)

��������

�-������
 ��-
�.
 ��
�/� 0

(a) !í˛¡∫ˆÏÜ˛Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚ ≤Ãyã˛#Ó˚ àye ˆÌˆÏÜ˛ í˛zÍ˛õß¨ !í˛¡∫Ü˛ Ó•lÜ˛yÓ˚# fli(° xÇ¢ˆÏÜ˛  Ó°y •Î˚–

(b) Ù)°#Î˚ xÙÓ˚y!Ólƒy§  ˆàyˆÏe ˆòáy ÎyÎ˚–
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(c) ≤Ãyhs˝#Î˚ xÙÓ˚y!Ólƒy§  ˆàyˆÏe ˆòáy ÎyÎ˚–

(d) ˆÎ !í˛¡∫ˆÏÜ˛Ó˚ !í˛¡∫Ü˛Ó˚¶…˛!ê˛ !lˆÏã˛Ó˚ !òˆÏÜ˛ ~ÓÇ !í˛¡∫Ü˛Ù)° G˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ xÓfliyl Ü˛ˆÏÓ˚ñ í˛z•yˆÏÜ˛

 !í˛¡∫Ü˛ ÓˆÏ°–

3.6
 ��
����

~•z ~Ü˛ˆÏÜ˛ xÙÓ˚y!Ólƒy§ G !í˛¡∫ˆÏÜ˛Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò §¡∫ˆÏ¶˛ xyˆÏ°yÜ˛˛õyï˛ Ü˛Ó˚y •ˆÏFSÈ– !í˛¡∫y¢ˆÏÎ˚Ó˚ ˆË˛ï˛ˆÏÓ˚Ó˚

àË≈˛˛õˆÏeÓ˚  ≤Ãyã˛#ˆÏÓ˚Ó˚ àye ˆÌˆÏÜ˛ í˛zÍ˛õß¨ !í˛¡∫Ü˛ Ó•lÜ˛yÓ˚# fli(° xÇ¢ˆÏÜ˛ xÙÓ˚y Óy Placenta ÓˆÏ°– !í˛¡∫y¢ˆÏÎ˚Ó˚

ÙˆÏôƒ xÙÓ˚yÓ˚ §yˆÏÌ !í˛¡∫Ü˛=!°Ó˚ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ !ÓlƒyˆÏ§Ó˚ Óy §!Iï˛ ÌyÜ˛yÓ˚ xÓfliyˆÏÜ˛ xÙÓ˚y !Ólƒy§

Óy Placentation Ó°y •Î˚– §yôyÓ˚îË˛yˆÏÓ !í˛¡∫y¢ˆÏÎ˚Ó˚ ≤ÃfliˆÏFSÈˆÏòÓ˚ ÙyôƒˆÏÙ ˆàyˆÏeÓ˚ §ly_´Ü˛Ó˚î Ü˛Ó˚y §Ω˛Ó–

xÙÓ˚yÓ˚ §yˆÏÌ Î%_´ ~Ü˛ Óy ~Ü˛y!ôÜ˛ «%˛o G !í˛¡∫yÜ,˛!ï˛ àë˛lˆÏÜ˛ !í˛¡∫Ü˛ Óy Ovule Ó°y •Î˚– !í˛¡∫Ü˛

!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ Ó#ˆÏç ˛õ!Ó˚îï˛ •Î˚–

3.7
�
 ���!�
��"#�
��

(1) xÙÓ˚y Óy xÙÓ˚y!Ólƒy§ Ó°ˆÏï˛ !Ü˛ ˆÓyV˛yÎ˚ !°á%l– xÙÓ˚y!Ólƒy§ Ü˛Î˚ ≤ÃÜ˛yÓ˚ G !Ü˛ !Ü˛ ï˛y

!°á%l–

(2) ≤Ãyhs˝#Î˚ ~ÓÇ x«˛#Î˚ xÙÓ˚y!ÓlƒyˆÏ§Ó˚ G àye#Î˚ ~ÓÇ Ù)°#Î˚ xÙÓ˚y!ÓlƒyˆÏ§Ó˚ ˛õyÌ≈Ü˛ƒ=!° !°á%l–

(3) xyÜ,˛!ï˛ G xÓfliyl xl%§yˆÏÓ˚ !í˛¡∫Ü˛ Ü˛Î˚ ≤ÃÜ˛yÓ˚ G !Ü˛ !Ü˛ í˛zˆÏÕ‘á Ü˛Ó˚&l–

3.8
 ���$
�%���

� � � � � � � �
1. �>���I
�� ��>��1� ����J� 2

(a) xÙÓ˚y Óy Placenta (b) Asteraceae
(c) Fabaceae (d) xˆÏôyÙ%á# Óy Anatropous
(e) xl%ß√#°lñ ˛fl∫˛õÓ˚yà§ÇˆÏÎyà (f) ~Ü˛!°D

(g) •zï˛Ó˚ (h) ç° ~ÓÇ ≤Ãyî#

(i) «%˛o G •y°Ü˛y (j) ˆSÈyê˛ñ •y°Ü˛y G xl%Iμ°

��!���"��	
#$
�%&

(i) 3.3 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛

(ii) 3.3 xÇˆÏ¢Ó˚ (i), (ii) ~ÓÇ (v), (vi)

(iii) 3.5 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛
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~Ü˛Ü˛ 4��  Ê˛° (Fruits)ÈüÈí˛zòy•Ó˚î §• Ê˛ˆÏ°Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò (Types
with Examples)

FN��

4.0 ��������

4.1 	
���
��


4.2 Z=�&�&� ����f������ K���%��� �6��:

4.3 3���8�� �
��!� K���%��� FN��

4.4 K���%��� 	
��
�������

4.4.1 3����� K�%

4.4.2 Z�[D-��� K�%

4.4.3 ��E�F��� K�%

4.5 D-������� �
W����� �����gh� 	
��
��� K���%��� 	
��
�������

����&%�&

4.6 �
��
 �

4.7 ��!���"�� 	
#$
�%&

4.8 ���'���
%


4.0
��������
~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!lÈüüüÈ

� Ê˛° Ü˛# ~ÓÇ Ü˛ál G Ü˛#Ë˛yˆÏÓ Ê˛ˆÏ°Ó˚ §,!‹T •Î˚ ï˛y çylˆÏï˛ ˛õyÓ˚ˆÏÓl–

� ~Ü˛!ê˛ xyò¢≈ Ê˛ˆÏ°Ó˚ !Ó!Ë˛ß¨ xÇ¢ Óî≈ly Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ê˛ˆÏ°Ó˚ ˆ◊î#!ÓË˛yà !Ü˛Ë˛yˆÏÓ Ü˛Ó˚y •Î˚ ï˛y Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� ~Ü˛!ê˛ Ê˛° ≤ÃÜ,˛ï˛ ly x≤ÃÜ,˛ï˛ ï˛y Ó%V˛ˆÏï˛ §«˛Ù •ˆÏÓl–

� !Ü˛S%È !ÓˆÏ¢£Ï ôÓ˚ˆÏlÓ˚ Ê˛ˆÏ°Ó˚ §!ã˛e Óî≈ly !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

� Ü˛#Ë˛yˆÏÓ Ó#ç!Ó•#l Ê˛° í˛zÍ˛õß¨ •Î˚ ï˛y Ó%!V˛ˆÏÎ˚ !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

4.1
������
��
í˛z!qòçàˆÏï˛ ÷ô%Ùye =ÆÓ#ç# í˛z!qˆÏòÓ˚y•z (Angiosperms) Ê˛° àë˛l Ü˛Ó˚ˆÏï˛ §«˛Ù •Î˚ ~ÓÇ !lˆÏ£ÏˆÏÜ˛Ó˚

(fertilization) ˛õ Ï̂Ó˚ ~Ü˛!ê˛ Ê˛ Ï̂°Ó˚ !í˛¡∫y¢ Ï̂Î˚Ó˚ !í˛¡∫Ü˛ !l!£Ï_´ •GÎ˚yÓ˚ ˛õÓ˚ !í˛¡∫y¢Î˚!ê˛ (ovary) Ê˛ Ï̂° Ó˚*˛õyhs˝!Ó˚ï˛

37
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•Î˚– ~Ü˛!ê˛ Ê˛° ≤ÃÜ,˛ï˛˛õˆÏ«˛ •° ˛õ!Ó˚îï˛ G !l!£Ï_´ !í˛¡∫Ü˛§• !í˛¡∫y¢Î˚ Îy ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó#ç (seed)
ôyÓ˚î Ü˛ˆÏÓ˚– !l!£Ï_´ !í˛¡∫Ü˛•z Ó#ˆÏç Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ˆÜ˛yl ˆÜ˛yl §ÙÎ˚ !í˛¡∫y¢Î˚ SÈyí˛¸y Ê%˛ˆÏ°Ó˚ xlƒ ˆÜ˛yl

xÇ¢ Ê˛° àë˛ˆÏl §•yÎ˚ï˛y Ü˛ˆÏÓ˚ ÌyˆÏÜ˛– ~Ü˛!ê˛Ùye Ê%˛ˆÏ°Ó˚ !í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ ~•z Ê˛° í˛zÍ˛õß¨ •ˆÏ° ï˛yˆÏÜ˛

ÎÌyÌ≈ Ê˛° Óy ≤ÃÜ,˛ï˛ Ê˛° (true fruit) ÓˆÏ°– xyÓyÓ˚ !í˛¡∫y¢Î˚ SÈyí˛¸y Ê%˛ˆÏ°Ó˚ xlyÓ¢ƒÜ˛ xÇ¢ (accessory
parts) Ê˛° àë˛ˆÏl xÇ¢@˝Ã•î Ü˛Ó˚ˆÏ° ï˛yˆÏÜ˛ x≤ÃÜ,˛ï˛ Ê˛°Ï (false fruit) ÓˆÏ°–

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ Ï̂Ó˚ Ê˛ Ï̂°Ó˚ àë˛l !Ó£Ï̂ ÏÎ˚ çyly Îy Ï̂Ó ~ÓÇ ≤ÃÜ,̨ ï˛ Ê˛°§• !Ó!Ë˛ß¨Ó˚Ü˛Ù Ê˛ Ï̂°Ó˚ ˆ◊î#!ÓË˛yà

çyly ÎyˆÏÓ– ~Ü˛Ü˛ Ê˛° (simple fruit), =!FSÈï˛ Ê˛° (aggregate fruit) ~ÓÇ ˆÎÔ!àÜ˛ Ê˛° (multiple
fruit) Ü˛yˆÏòÓ˚ ÓˆÏ° ï˛yÓ˚ Óƒyáƒy !Ó¢òË˛yˆÏÓ çyly ÎyˆÏÓ– í˛z!qˆÏòÓ˚ ˛õ%‹õ!Ólƒy§ Ê˛ˆÏ° ˛õ!Ó˚îï˛ •ˆÏ° ˙

§¡õ)î≈ Ê˛° §Ù¤˛#ˆÏÜ˛ •zlÊ ˛yÜ˛ˆÏê˛§ˆÏ§™ (infructescence) ÓˆÏ°–

��������	��4.1� !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ !ÓòyÓ˚# Ê˛°

A. !§ˆÏÙÓ˚ !°!àí˛zÙñ B. xyÜ˛ˆÏ®Ó˚ Ê˛!°Ü˛°ñ C.   D.  E.  F. ô%ï%˛Ó˚yÓ˚ ̂ §˛õy!ê˛ˆÏÊ ˛§ ày° Ü˛ƒy˛õ!§í˛z°ñ G. ̂ ì˛í˛¸ˆÏ§Ó˚ °Ü%˛!°§y•zí˛y°

Ü˛ƒy˛õ!§í˛z°ñ  H. ̂ Ó˚!í˛¸Ó˚ ̂ §˛õ!ê˛§y•zí˛y° Ü˛ƒy˛õ!§í˛z°ñ  I. ˆÙyÓ˚àV%˛!ê˛ñ  J. xy!Ê˛Ç ~Ó˚ ̂ ˛õyˆÏÓ˚y§y•zí˛y° Ü˛ƒy˛õ!§í˛z°

ˆÓ˚̨ õ°yÙ
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4.2
12
�3�
���	4���
�
&����
�
�5	�6

=ÆÓ#ç# í˛z!qˆÏòÓ˚ (angiosperms) !lˆÏ£ÏˆÏÜ˛Ó˚ (fertilization) ˛õˆÏÓ˚ !í˛¡∫y¢Î˚!ê˛Ó˚ (ovary) ˛õ!Ó˚Óï≈˛l

âê˛ˆÏï˛ ÌyˆÏÜ˛ ~ÓÇ ~!ê˛ xÜ˛yˆÏÓ˚ Óí˛¸ •ˆÏÎ˚ Ê˛° àë˛l Ü˛ˆÏÓ˚– ~•z xyÜ˛yˆÏÓ˚ Óí˛¸ •ÓyÓ˚ !˛õSÈˆÏl !í˛¡∫y¢ˆÏÎ˚Ó˚

xË˛ƒhs˝ˆÏÓ˚Ó˚ ˆÜ˛y£Ï=!° !Ó!Ë˛ß¨Ë˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– xˆÏlÜ˛ ˆ«˛ˆÏe Ó‡Ü˛«˛ !Ó!¢‹T (multilocular) !í˛¡∫y¢Î˚

~Ü˛Ü˛«˛!Ó!¢‹T (unilocular) ~Ü˛Ó#ç# Ê˛ˆÏ° ˛õ!Ó˚îï˛ •Î˚ñ xyÓyÓ˚ ~Ü˛ Ü˛«˛!Ó!¢‹T !í˛¡∫y¢Î˚ lï%˛l ˆÙ!Ü˛

≤Ãyã˛#Ó˚ (false partition wall) àë˛l Ü˛ˆÏÓ˚ Ó‡ Ü˛«˛!Ó!¢‹T Ó‡Ó#ç# Ê˛ˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– !í˛¡∫y¢ˆÏÎ˚Ó˚

xË˛ƒhs˝Ó˚fli ˆÜ˛y£Ï=!° ˜ç!ÓÜ˛ !e´Î˚yÎ˚ í˛zq$ï˛ !Ó!Ë˛ß¨ ˜çÓ xƒy!§í˛ (organic acid), ¢Ü≈˛Ó˚y (carbohydrate)
xÌÓy ˆfl¨• çyï˛#Î˚ ˛õòyÌ≈ (fatty substances) §ÇÓ˚«˛î Ü˛ˆÏÓ˚ Ê˛°!ê˛Ó˚ !ï˛_´ï˛yñ !Ù‹Tï˛y Óy ˜ï˛°y_´ fl∫yˆÏòÓ˚

•Î˚– !í˛¡∫y¢ˆÏÎ˚Ó˚ ÙˆÏôƒ xˆÏlÜ˛§ÙÎ˚ lï%˛l ˛õƒyˆÏÓ˚lÜ˛y•zÙy (parenchyma) Ü˛°yÓ˚ í˛zqÓ •Î˚ ~ÓÇ ~•z Ü˛°yÎ˚

≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî ¢Ü≈˛Ó˚y Óy xƒy!§í˛ §!MÈ˛ï˛ ÌyˆÏÜ˛– xyÓyÓ˚ñ !í˛¡∫y¢ˆÏÎ˚Ó˚ àye!ê˛ Ó˚§yˆÏ°y Óy ÷‹Ò ≤ÃÜ,˛!ï˛Ó˚

•ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ï˛yÓ˚ Ê˛ˆÏ°G !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ Ê˛ˆÏ°Ó˚ í˛zqÓ •Î˚–

~Ü˛!ê˛Ùye Ê%˛ˆÏ°Ó˚ ~Ü˛!ê˛Ùye !í˛¡∫y¢Î˚ Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ Ê˛° à!ë˛ï˛ •ˆÏ° ï˛yˆÏòÓ˚ ≤ÃÜ,˛ï˛ Ê˛° (true
fruit) Ó°y •Î˚ ~ÓÇ ~•z ≤ÃÜ,˛ï˛ Ê˛° àë˛ˆÏlÓ˚ §ÙÎ˚ !í˛¡∫y¢Î˚ Óƒï˛#ï˛ Ê%˛ˆÏ°Ó˚ xlƒ ˆÜ˛yl xÇ¢ Ê˛° àë˛ˆÏl

§•yÎ̊ï˛y Ü˛ Ï̂Ó̊ ly– ˆÎÙlÈüüü-xyÙ (Mangifera indica)– xyÓyÓ̊ !í˛¡∫y¢Î̊ SÈyí˛̧y Ê%̨ Ï̂°Ó̊ xlƒylƒ xÇ¢ (accessory
parts) ˆÎÙl Ó,!ï˛ (calyx) Óy ˛õ%‹õÙOÓ˚#Ó˚ (inflorescence) ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ° ˆÎ§Ü˛° Ê˛° à!ë˛ï˛ •Î˚ñ

ï˛y Ï̂òÓ˚ x≤ÃÜ,̨ ï˛ Ê˛° (false fruit Óy pseudocarp Óy spurious fruit) Ó°y •Î˚– ˆÎÙlÈüüüÈ ã˛y°ï˛yÎ˚ (Dillenia
indica.) Ê%˛ˆÏ°Ó˚ Ó,!ï˛ ~ÓÇ í%˛Ù%ˆÏÓ˚ (Ficus hispida) §Ù@˝Ã ˛õ%‹õÙOÓ˚#!ê˛ Ê˛ˆÏ° ˛õ!Ó˚îï˛ •ˆÏÎ˚ ÌyˆÏÜ˛–

!Ü˛í z̨!˛õí z̨°

Ê˛°cÜ˛

Ê˛°

Ó#ç

Ó˚§yˆÏ°y

˛õ%‹õò[˛

!ã˛e lÇÈüüüÈ4.2.1 Ü˛ˆÏÎ˚Ü˛ ≤ÃÜ˛yÓ˚ l#Ó˚§ x!ÓòyÓ˚# Ê˛°

A G B GˆÏÜ˛Ó˚ lyê˛ (A—§¡õ)î≈ G B—°¡∫ˆÏFSÈòäñ C. Ü˛yç%ÓyòyˆÏÙÓ˚ lyê˛ å°¡∫ˆÏFSÈòä
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xyÓyÓ˚ x Ï̂lÜ˛ §ÙÎ˚ !l Ï̂£ÏÜ˛ (fertilization) SÈyí ¸̨y•z Ê˛° à!ë˛ï˛ • Ï̂ï˛ ˛õy Ï̂Ó˚– ����"����D-
��Q
�K�%����i��
������
3��� ��a�����8������ ��
��<!���
��
���!� (parthenocarpy) Ó°y •Î˚– ~•z çyï˛#Î˚ Ê˛ˆÏ° ˆÜ˛yl Ó#ç ÌyˆÏÜ˛ ly–

ˆÎˆÏ•ï%˛ Ó#ç!Ó•#l (seedless) Ê˛ˆÏ°Ó˚ ã˛y!•òy ˆÓ¢#ñ ˆ§çlƒ ˛õyˆÏÌ≈ˆÏlyÜ˛y!˛õ≈ ˛õk˛!ï˛Ó˚ ÙyôƒˆÏÙ §,‹T Ê˛ˆÏ°Ó˚

=Ó˚&c x˛õ!Ó˚§#Ù– !ÓˆÏŸª í˛zÍÜ,˛‹T Ê˛ˆÏ°Ó˚ ÙˆÏôƒ Ü˛°yñ xylyÓ˚§ñ xyˆÏ˛õ°ñ xy.%Ó˚ ≤ÃË,˛!ï˛ ˛õyˆÏÌ≈ˆÏlyÜ˛y!˛õ≈ ˆ•ï%˛

§,‹T Ê˛ˆÏ°Ó˚ í˛zòy•Ó˚î– §yôyÓ˚îï˛ !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ í˛z!qò •Ó˚ˆÏÙyl (plant hormone)ÈüÈ~Ó˚ ≤ÃˆÏÎ˚yˆÏà ~Ó˚Ü˛Ù

Ê˛° Ü,˛!eÙ í˛z˛õyˆÏÎ˚ ˜ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚ ÌyˆÏÜ˛–

4.3
7��	8�
���� 
&����
�
)9��

~Ü˛!ê˛ xyò¢≈ Ê˛ˆÏ° ≤Ãôylï˛ ò%•z!ê˛

xÇ¢ ÌyˆÏÜ˛ÈüüüÈ

(A) Ê˛°cÜ˛ Óy ˆ˛õ!Ó˚Ü˛y˛õ≈ (peri-
carp) ÈüüüÈ~!ê˛ !í˛¡∫y¢ Ï̂Î˚Ó˚ (ovary) ≤Ãyã˛#Ó˚

ˆÌˆÏÜ˛ í˛ zq $ï˛ •Î˚– ~!ê˛ §yôyÓ˚îï˛

ò%≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚– (i) È§)- G ÷‹Ò (dry),
(ii) fli(° G Ó˚§yˆÏ°y (fleshy)– Ó˚§yˆÏ°y

Ê˛°cˆÏÜ˛Ó˚ xyÓyÓ˚ !ï˛l!ê˛ xÇ¢ ˆòáy

ÎyÎ˚ÈüüüÈ

(i) Ê˛° Ó!•gflÏÜ˛ Óy ~!˛õÜ˛y˛õ≈ (epi-
carp) Óy ~ˆÏ:yÜ˛y˛õ≈ (exocarp)È≠ ~!ê˛

Ê˛ˆÏ°Ó˚ cˆÏÜ˛Ó˚ §Ó≈yˆÏ˛õ«˛y Óy•zˆÏÓ˚Ó˚ hflÏÓ˚ Óy

Ê˛ˆÏ°Ó˚ xyÓÓ˚î#–

(ii) Ê˛° ÙôƒgflÏÜ˛ Óy ˆÙˆÏ§yÜ˛y˛õ≈

(mesocarp)≠ ~!ê˛ Ê˛ˆÏ°Ó˚ Ó!•gflÏˆÏÜ˛Ó˚

˛õÓ˚Óï˛#≈ xÇ¢ ~ÓÇ ~•z hflÏÓ˚!ê˛ §yôyÓ˚îï˛

Ó˚§yˆÏ°y •ˆÏÎ˚ ÌyˆÏÜ˛–

(iii) Ê˛° xhs˝gflÏÜ˛ Óy ~ˆÏ[˛yÜ˛y˛õ≈

(endocarpÈ)≠ ~!ê˛ Ê˛°cˆÏÜ˛Ó˚ §Ó≈yˆÏ˛õ«˛y

!Ë˛ï˛ˆÏÓ˚Ó˚ hflÏÓ˚ ~ÓÇ ~!ê˛ §yôyÓ˚îï˛

˛õyÌˆÏÓ˚Ó˚ Ùï˛ Ü˛!ë˛l •ˆÏÎ˚ ÌyˆÏÜ˛–

A B

C D

E F

G H

å°¡∫ˆÏFSÈò G ≤ÃfliˆÏFSÈòä

4.3

Ó!•gflÏÜ˛

ÙôƒgflÏÜ˛     Ê˛°cÜ˛

xhsg̋flÏÜ˛

Ó,!ï˛

Ó!•gflÏÜ˛

ÙôƒgflÏÜ˛

xhsg̋flÏÜ˛

Ê
˛°

c
Ü
˛

Ó,!ï˛

Ê˛°cÜ˛

!í˛¡∫y¢Î˚

Ó#ç

Ó!•gflÏÜ˛ + ÙôƒgflÏÜ˛

xhsg̋flÏÜ˛

!í˛¡∫y¢Î˚

˛õ%‹õy«˛

xhsg̋flÏÜ˛

Ó!•gflÏÜ˛

ÙôƒgflÏÜ˛
Ê˛°cÜ˛

Ó˚§yˆÏ°y

ˆÓ˚yÙ

Ó!•gflÏÜ˛ + ÙôƒgflÏÜ˛

!Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ §Ó˚§ x!ÓòyÓ˚# Ê˛°

å°¡∫ˆÏFSÈò G ≤ÃfliˆÏFSÈòä
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(B) �&�-...~Ü˛ Óy ~Ü˛y!ôÜ˛ !í˛¡∫Ü˛- (Ovule) !l!£Ï_´ •ˆÏÎ˚ Ó#ç àë˛l Ü˛ˆÏÓ˚– ï˛y•z ~Ü˛ Óy ~Ü˛y!ôÜ˛

Ó#ç Ê˛ˆÏ°Ó˚ ÙˆÏôƒ xÓfliyl Ü˛ˆÏÓ˚–

4.4

&����
�
�����
������
(Types of Fruit)

Ê˛Ï°ˆÏÜ˛ ≤Ãôylï˛ !ï˛lË˛yˆÏà Ë˛yà Ü˛Ó˚y •Î˚– ˆ§=!° •ˆÏ°yÈüüüÈ

(1) 3�����K�% (Simple fruit) : ~ Ï̂«˛ Ï̂e ~Ü˛!ê˛Ùye Ê%̨ Ï̂°Ó˚ !í˛¡∫y¢Î˚!ê˛ (ovary) !l!£Ï_´ (fertilized)
•ˆÏÎ˚ ~Ü˛!ê˛ Ùye Ê˛° í˛zÍ˛õß¨ Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈxyÙñ çyÙñ !°ã%˛ñ ˆSÈy°y •zï˛ƒy!ò–

(2) Z�[D-��� K�%� �
� ���B&�>���� K�%� (Aggregate Fruit) : È~ˆÏ«˛ˆÏe ~Ü˛!ê˛ Ê%˛ˆÏ°Ó˚ ÙˆÏôƒ xÓ!fliï˛

xˆÏlÜ˛=!° àË≈˛˛õˆÏeÓ˚ ≤Ã!ï˛!ê˛ àË≈˛˛õe ˆÌˆÏÜ˛ !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ Ê˛° í˛zÍ˛õß¨ •Î˚ xÌ≈yÍ ~Ü˛!ê˛

Ê%̨ ° ˆÌ Ï̂Ü˛ ~Ü˛=FSÈ Ê˛° (etario)È í z̨Í˛õß¨ •Î˚ ~ÓÇ ˆ§=!° ˙ Ê%̨ Ï̂°Ó˚ Ó,̂ Ïhs˝Ó˚ § Ï̂D §ÇÎ%_´ Ìy Ï̂Ü˛– ˆÎÙlÈüüüÈxyï˛yñ

ÜÑ˛yë˛y°#ãÑ˛y˛õyñ SÈyà°Óê˛# •zï˛ƒy!ò–

��������	��4.4�� !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ ˆË˛òÜ˛ Ê˛°

(3) ��E�F��� K�% (Multiple or Composite Fruit-) : ~ˆÏ«˛ˆÏe ~Ü˛!ê˛ Ê%˛ˆÏ°Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ §ÙhflÏ

˛õ%‹õÙOÓ˚# Óy ˛õ%‹õ!Ólƒy§!ê˛ (inflorescence) ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÎ˚ Ê˛ˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ G ~Ü˛!ê˛Ùye Ê˛°

àë˛l Ü˛ˆÏÓ˚– ˆÎÙlÈüüüÈí%˛Ù%Ó˚ñ xylyÓ˚§ñ ÜÑ˛yë˛y° •zï˛ƒy!ò–

Ü˛yÓ˚̂ Į̈ õy Ï̂Ê˛yÓ˚

ˆÙ!Ó˚Ü˛y˛õ≈

Ó,!ï˛
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4.4.1
7����
&��� 
(Simple Fruit)
~Ü˛!ê˛Ùye Ê%˛ˆÏ°Ó˚ !l!£Ï_´ !í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ ~Ü˛!ê˛Ùye Ê˛° í˛zÍ˛õß¨ •ˆÏ° ï˛yˆÏÜ˛ ~Ü˛Ü˛ Ê˛° Óy !§¡õ‰°

Ê %˛ê˛ (simple fruit) ÓˆÏ°– ~•z Ê˛° §yôyÓ˚îï˛/ x!ôàË≈  !í˛¡∫y¢ˆÏÎ˚Ó˚˛ (superior ovary) ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ÙyôƒˆÏÙ

§,!‹T •Î˚– Ê˛°cÜ˛ Óy ˆ˛õ!Ó˚Ü˛yˆÏ˛õ≈Ó˚ àë˛l xl%§yˆÏÓ˚ ~Ü˛Ü˛ Ê˛°ˆÏÜ˛ !ï˛lË˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚– ÎÌyÈüüüÈ

(I) !ÓòyÓ˚# (Dehiscent), (II) x!ÓòyÓ˚# (Indehiscent), (III) ˆË˛òÜ˛ (Splitting or Schizocarpic)–
I.� ���
��&�(Dehiscent) : È~•z≤ÃÜ˛yÓ˚ Ê˛°=!° §Ó≈òy•z ÷‹Ò (dry) ÌyˆÏÜ˛ ~ÓÇ ˛õ!Ó˚îï˛ •ˆÏ° ˆ˛õ!Ó˚Ü˛y˛õ≈

Óy Ê˛°cÜ˛ §•ˆÏç•z !Óò#î≈ •Î˚ ~ÓÇ Ó#ç=!° ã˛y!Ó˚!òˆÏÜ˛ SÈ!í˛¸ˆÏÎ˚ ˛õˆÏí˛¸– !ÓòyÓ˚# Ê˛° ≤Ãôylï˛ ã˛yÓ˚ ≤ÃÜ˛yˆÏÓ˚Ó˚

•Î˚– ˆ§=!° •ˆÏ°yÈüüüÈ

(i) ��?@� �
� �%�F����� (Legume or pod) : ~!ê˛ ~Ü˛!ê˛È ÷‹Ò Ó‡Ó#ç# !ÓòyÓ˚# Ê˛°– ~•z ≤ÃÜ˛yÓ˚

Ê˛ˆÏ° ~Ü˛ Ü˛«˛!Ó!¢‹T !í˛¡∫y¢Î˚!ê˛ ˛õ!Ó˚Ó!ï≈˛ï˛ G ˛õ!Ó˚Ó!ô≈ï˛ •ˆÏÎ˚ ò#â≈yÜ˛yÓ˚ ~Ü˛ Ü˛«˛!Ó!¢‹T ~Ü˛!ê˛ Ê˛° àë˛l

Ü˛ˆÏÓ˚– ˛õ!Ó˚î!ï˛ °yˆÏË˛Ó˚ ˛õÓ˚ Ê˛°!ê˛Ó˚ xB˛#Î˚ G ˛õ,¤˛#Î˚ §!¶˛ (ventral and dorsal suture), !Óò#î≈ •ˆÏÎ˚

Ó#ç SÈ!í˛¸ˆÏÎ˚ ˛õˆÏí˛¸– í˛zòy•Ó˚îÈüüüÈÙê˛Ó˚ (Pisum sativum), !§Ù (Doliclios lablab) )�*�+� � -.-� 4.1Aä

(ii) ���
��j�����%�(Capsule) : ~•z ≤ÃÜ˛yÓ̊ Ê˛ Ï̂°Ó̊ !í˛¡∫y¢Î̊!ê˛ ò%•z Óy ï˛yÓ̊ ˆÓ!¢ Î%_´àË≈̨ ˛õe#È (syncarpellary)
~ÓÇ Ó‡Ó#çÎ%_´– Ê˛° ˛õ!Ó˚îï˛ •ˆÏ° Ê˛°cˆÏÜ˛Ó˚ !Ó!Ë˛ß¨Ë˛yˆÏÓ !ÓòyÓ˚î âˆÏê˛– Ê˛°cˆÏÜ˛Ó˚ ~•z !ÓòyÓ˚î xl%ÎyÎ˚#

Ü˛ƒy˛õ!§í˛z° ˛õÑyã˛ ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ ~ÓÇ ˆ§=!° ˆ°yÈüüüÈ

(a) %�������%�
����
%�(loculicidal) : ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ !ÓòyÓ˚î ≤Ã!ï˛!ê˛ àË≈˛˛õˆÏeÓ˚ ˛õ,¤˛#Î˚ §!¶˛È (dorsal
suture) ÓÓ˚yÓÓ˚ •Î˚– í˛zòy•Ó˚îÈüüüÈˆìÑ˛í˛¸§ (Abelmoschus esculentus) å�*�+� � -.-� 4.1Gä

(b) ����j�8��
����
%�(septicidal) : ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ !ÓòyÓ˚î ≤Ã!ï˛!ê˛ àË≈˛˛õˆÏeÓ˚ ≤Ãyhs˝ (septa) ÓÓ˚yÓÓ˚

•Î˚– í˛zòy•Ó˚îÈüüüˆÓ˚!í˛¸ (Ricinus communis) å�*�+� � -.-4.1Hä–

(c) ����j�8���KV�F�
%�(septifragal) : ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ !ÓòyÓ˚î ≤Ã!ï˛!ê˛ àË≈˛˛õˆÏeÓ˚ ˛õ,¤˛#Î˚ §!k˛ (dorsal
suture) ~ÓÇ ≤Ãyhs˝ (septa) ÓÓ˚yÓÓ˚ •Î˚ ~ÓÇ !Óò#î≈ àË≈˛˛õe=!° Ó#çˆÏÜ˛ ˆÜ˛w#Î˚ xˆÏ«˛ §ÇÎ%_´ ˆÓ˚ˆÏá

!Óò#î≈ •Î˚– í˛zòy•Ó˚îÈüüüô%ï%˛Ó˚y (Datura metel) å�*�+� � -.-4.1Fä–

(d) �
����
����
��%�(circumscissile) : ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ !ÓòyÓ˚î xl%≤ÃˆÏfli (transverse) âˆÏê˛ ~ÓÇ

~•z Ü˛yÓ˚ˆÏî Ê˛ˆÏ°Ó˚ í˛z˛õ!Ó˚Ë˛yà!ê˛ ì˛yÜ˛ly (lid)ÈüÈ~Ó˚ Ùï˛l á%ˆÏ° ÎyÎ˚ xyÓ˚ !Ë˛ï˛ˆÏÓ˚Ó˚ Ó#ç=!° í˛zß√%_´ •ˆÏÎ˚ ÎyÎ˚–

~•z çyï˛#Î˚ Ê˛°ˆÏÜ˛ !˛õ!:§ (pyxis) Ó°y •Î˚– í˛zòy•Ó˚îÈüüüˆÙyÓ˚àV%Ñ˛!ê˛ (Celosia cristata) å�*�+�� -.-�4.1Iä–

(e) ���
����
�
����
%�(porocidal) : ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ !ÓòyÓ˚î àË≈˛˛õˆÏeÓ˚ í˛z˛õˆÏÓ˚ xÓ!fliï˛ !SÈˆÏoÓ˚ (pore)
ÙyôƒˆÏÙ âˆÏê˛ ÌyˆÏÜ˛– !SÈˆÏoÓ˚ §Çáƒy ~Ü˛ Óy ~Ü˛y!ôÜ˛ •ˆÏï˛ ˛õyˆÏÓ˚– í˛zòy•Ó˚îÈüüüÈxy!Ê˛Ç (Papaver somniferum)
å�*�+� � -.-� 4.1Jä–

(iii) K��%�j�%� (Follicle) : È~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ !í˛¡∫y¢Î˚ §yôyÓ˚îï˛ ò%!ê˛ ~ÓÇ xyÇ!¢Ü˛ Ù%_´àË≈˛˛õe#–

~•z çyï˛#Î˚ Ê˛° !°!àí˛zÙ (legume)ÈüÈ~Ó˚ ˜Ó!¢‹TƒÎ%_´ •ˆÏ°G ˛õ!Ó˚îï˛ Ê˛° ˆÜ˛Ó°Ùye xB˛#Î˚ §!¶˛ (ventral
suture) ÓÓ˚yÓÓ˚ !Óò#î≈ •Î˚– !í˛¡∫y¢Î˚ ò%!ê˛ ÌyÜ˛yÓ˚ òÓ˚&î §Ó≈òy•z Ê˛°ò%!ê˛ ~Ü˛ˆÏe ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈSÈy!ï˛Ù

(Alstonia scholaris), xyÜ˛® (Calotropis procera) •zï˛ƒy!ò– )�*�+� �  4.1B)
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(iv) ���%�����
� (siliqua) : ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ !í˛¡∫y¢Î˚!ê˛ ò%•z àË≈˛˛õe# (bicarpellary), !Ü˛v ~Ü˛

	
����
k������: (one-chambered)– Ü˛«˛!ê˛ ˆòáˆÏï˛ ò%!ê˛ ÓˆÏ° ÙˆÏl •Î˚ñ ˆÎˆÏ•ï%˛ ~!ê˛ ÙôƒË˛yˆÏà ˆÓ˚˛õ‰°yÙ

(replum) lyˆÏÙ ~Ü˛!ê˛ ˛õyï˛°y ≤Ãyã˛#Ó˚ myÓ˚y !môyÈüÈ!ÓË˛_´ ÌyˆÏÜ˛– ˛õ!Ó˚îï˛ •ˆÏ° Ê˛°!ê˛Ó˚ Ê˛°cÜ˛ (pericarp)
l#ˆÏã˛ ˆÌˆÏÜ˛ í˛z˛õÓ˚!òˆÏÜ˛ !Óò#î≈ •Î˚– !Ü˛v Ó#ç=!° ˆÓ˚˛õ‰°yÙ ~Ó˚ §!•ï˛ xyê˛!Ü˛ˆÏÎ˚ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈÙ)°y

(Raphanus sativus), §!Ó˚£Ïy (Brassica napus) •zï˛ƒy!ò– å�*�+� � -.-� 4.1Cä

!§!°Ü%˛Î˚yÓ˚ ˜Ó!¢‹TƒÎ%_´ Ü˛ˆÏÎ˚Ü˛!ê˛ Ùye Ó#çÎ%_´ ˆSÈyê˛ G fli(° Ê˛°ˆÏÜ˛ !§!°Ü%˛°y (silicula) Ó°y •Î˚–

Ü˛ƒy˛õ‰ˆÏ§°y (Capsella bursa-pastoris) §• Ó y!§ˆÏÜ˛§# (Brassicaceae) ˆàyeË%˛_´ ˆÓ¢ !Ü˛S%È í˛z!qˆÏòÓ˚

~•z ôÓ˚ˆÏlÓ˚ Ê˛° ˆòáy ÎyÎ˚– å�*�+� � -.-� 4.1Dä–

II. x!ÓòyÓ˚# (Indehiscent Fruit) :È ~•z ≤ÃÜ˛yÓ˚ Ê˛°=!° ˛õ!Ó˚îï˛ • Ï̂°G §• Ï̂ç !Óò#î≈ •Î˚ ly– ÷ô%Ùye

Ê˛°cÜ˛ ˛õ Ï̂ã˛ ˆà Ï̂° xÌÓy xlƒ ˆÜ˛yl Ü˛yÓ˚̂ Ïî l‹T • Ï̂Î˚ ˆà Ï̂° Ê˛ Ï̂°Ó˚ Ù Ï̂ôƒÜ˛yÓ˚ Ó#ç=!° Óy•ẑ ÏÓ˚ xy§ Ï̂ï˛ ˛õy Ï̂Ó˚–

ˆÓ!¢Ó˚Ë˛yà x!ÓòyÓ˚# Ê˛°•z ~Ü˛Ó#ç !Ó!¢‹T •Î˚– x!ÓòyÓ˚# Ê˛° Ù)°ï˛ ò%Û≤ÃÜ˛y Ï̂Ó˚Ó˚ •Î˚– ˆÎÙlÈüüüÈ

(i) ����������
��&� K�%� (Dry Indehiscent Fruit) : È~!ê˛ xyÓyÓ˚ §yôyÓ˚îï˛ ˛õÑyã˛ ≤ÃÜ˛yˆÏÓ˚Ó˚ •ˆÏÎ˚

ÌyˆÏÜ˛È ~ÓÇ ˆ§=!° •ˆÏ°yÈüüüÈ

(a) ����&� (Achene) : ÈÊ%˛ˆÏ°Ó˚ ~Ü˛!ê˛Ùye !í˛¡∫y¢Î˚È (ovary) ˆÌˆÏÜ˛ à!ë˛ï˛ ~Ü˛ Ü˛«˛ G ~Ü˛Ó#ç

!Ó!¢‹T Ê˛°ˆÏÜ˛ xƒyÜ˛#l ÓˆÏ°– ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ Ê˛°cÜ˛!ê˛ xï˛ƒhs˝ ˛õyï˛°y •Î˚ ~ÓÇ Ó#çcÜ˛ ˆÌˆÏÜ˛ ˛õ,ÌÜ˛

xÓfliyÎ˚ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈSÈyà°Óê˛# (Clematis gouriana), Ü˛y°!çÓ˚y (Nigella sativa) •zï˛ƒy!ò–

(b) ���
������j��� (Caryopsis) : xƒyÜ˛#ˆÏlÓ˚ Ùï˛ ~•z ≤ÃÜ˛yÓ˚ Ê˛°G ~Ü˛Ü˛ ≤ÃˆÏÜ˛y¤˛!Ó!¢‹T ~Ü˛!ê˛Ùye

Ó#çÎ%_´ ~ÓÇ ~Ü˛!ê˛Ùye !í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ à!ë˛ï˛ •ˆÏ°G ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ Ê˛°cÜ˛ G Ó#çcÜ˛ ˛õÓ˚flõÓ˚ §ÇÎ%_´

ÌyˆÏÜ˛– x!ôÜ˛yÇ¢ ¢§ƒ çyï˛#Î˚ í˛z!qˆÏòÏÓ˚ Ê˛°•z Ü˛ƒy!Ó˚x˛õ‰!§§ ≤ÃÜ,˛!ï˛Ó˚– í˛zòy•Ó˚îÈüüüÈôyl (Oryza sativa)
)�*�+� � -� 5.4.3a,ñ àÙ (Triticum aestivum), Ë%˛Ry (Zea mays) )�*�+� � -� 5.4. 3b, •zï˛ƒy!ò–

(c) �
8��(Nut) : Ó‡ Ü˛«˛!Ó!¢‹T !í˛¡∫y¢ˆÏÎ˚Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ü˛yÓ˚ˆÏî ˆÎ ~Ü˛ÈüÈÜ˛«˛!Ó!¢‹T˛ G ¢_´ ˆ˛õ!Ó˚Ü˛y˛õ≈

§Ù!ß∫ï˛ Ê˛° §,!‹T •Î˚ñ ï˛yˆÏÜ˛ lyê˛ ÓˆÏ°– ~•z çyï˛#Î˚ Ê˛ˆÏ°Ó˚ Ê˛°cÜ˛ §yôyÓ˚îï˛/ ˆÙyê˛y G Ü˛yˆÏë˛Ó˚ Ùï˛l

¢_´ Óy Ü˛!ë˛l •Î˚– í z̨òy•Ó˚îÈüüüÈÜ˛yç% (Anacardium occidentale) )�*�+�� -�4.2C,M àç≈l (Dipterocarpus
turbinatus), GÜ˛ (Quereus indica) (�*�+� � -� 4.2A 3�  2B) •zï˛ƒy!ò–

(d) �������%
�(Cypsella) : Èò%•z!ê˛ !í˛¡∫y¢ˆÏÎ˚Ó˚ ò%!ê˛ Î%_´àË≈˛˛õˆÏeÓ˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ° ~Ü˛ Ü˛«˛!Ó!¢‹T

G ~Ü˛!ê˛Ùye Ó#çÎ%_´ ˆÎ Ê˛° §,‹T •Î˚ñ ï˛yˆÏÜ˛ !§˛õˆÏ§°y ÓˆÏ°– ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ° Ê˛°cÜ˛ G Ó#çcÜ˛

xy°yòyË˛yˆÏÓ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ §)Î≈Ù%á# (Helianthus annuus), àÑyòy (Tagetes patula) •zï˛ƒy!ò–

(e) ������8�b��%� (Utricle): ~•z ≤ÃÜ˛yÓ˚ Ê˛°˛ ~Ü˛ Ü˛«˛!Ó!¢‹T •ˆÏ°G ~ˆÏï˛ Ó#ˆÏçÓ˚ §Çáƒy ~ˆÏÜ˛Ó˚ ˆÌˆÏÜ˛

ˆÓ!¢ ÌyˆÏÜ˛– ~ˆÏ«˛ˆÏe !í˛¡∫y¢Î˚!ê˛ ~Ü˛àË≈˛˛õe# •ˆÏÎ˚ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ ˛õ%Ñ•z (Basella rubra), ˆÓÌ%Î˚y

¢yÜ˛ (Chenopodium album)–
(ii) ����� ����
��&� K�%� (Fleshy Indehiscent Fruit) :È ~!ê˛ §yôyÓ˚îï˛ !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ •ˆÏÎ˚

ÌyˆÏÜ˛ ~ÓÇ ˆ§=!° •ˆÏ°yÈüüüÈ

(a) �l�m��� (Drupe) : ~•z ≤ÃÜ˛yˆÏÓ˚Ó˚ Ê˛° ~Ü˛ Óy ~Ü˛y!ôÜ˛ ≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T ~ÓÇ ~Ü˛ Óy ~Ü˛y!ôÜ˛
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Ó#çÎ%_´ ~ÓÇ Ê˛ˆÏ°Ó˚ !í˛¡∫y¢Î˚!ê˛ ~Ü˛ ˆÌˆÏÜ˛ Ó‡ àË≈˛˛õe#È (polycarpellary) ~ÓÇ x!ôàË≈˛ (superior)
•Î˚– ~ˆÏ«˛ˆÏe Ê˛°cÜ˛!ê˛ Ê˛°Ó!•gflÏÜ˛ Óy ~ˆÏ:yÜ˛y˛õ≈ (exocarp), Ê˛°ÙôƒgflÏÜ˛ Óy ˆÙˆÏ§yÜ˛y˛õ≈ (mesocarp)
~ÓÇ Ê˛° xhs˝gflÏÜ˛ Óy ~ˆÏ[˛yÜ˛yˆÏ˛õ≈ (endocarp) !ÓË˛_´ ÌyˆÏÜ˛– ~Ó˚ÙˆÏôƒ ã˛Ü‰˛ã˛ˆÏÜ˛ Ê˛°Ó!•gflÏÜ˛!ê˛ Ê˛ˆÏ°Ó˚

ˆáy§y àë˛l Ü˛ˆÏÓ˚ñ ÙôƒgflÏÜ˛ Ó˚§yˆÏ°y xÌÓy ï˛vÙÎ˚ ~ÓÇ xhs˝gflÏÜ˛!ê˛ ¢_´ G Ü˛yˆÏë˛Ó˚ Ùï˛ •Î˚– ¢_´ ~ˆÏ[˛yÜ˛yˆÏ˛õ≈Ó˚

çlƒ ~ôÓ˚ˆÏlÓ˚ Ê˛°ˆÏÜ˛ ˆfiê˛y!l Ê %˛ê˛ (stony fruit) Ó°y •Î˚– í˛zòy•Ó˚îÈüüüÈxyÙ (Mangifera indica), (�*�+
� -� 4.3A), Ü%˛° (Zizyphus mauritiana), lyÓ˚ˆÏÜ˛° (Cocos nucifera) •zï˛ƒy!ò–

(b) ����&� (Berry) : ~•z ≤ÃÜ˛yˆÏÓ˚Ó˚ Ê˛° §yôyÓ˚îï˛/ Ó‡Ó#ç# ~ÓÇ !í˛¡∫y¢Î˚!ê˛ ~Ü˛ ˆÌˆÏÜ˛ Ó‡àË≈˛˛õe#

(polycapellary), x!ôàË≈˛ (superior) Óy xô/àË≈˛ (inferior) ≤ÃÜ,˛!ï˛Ó˚ •Î˚– ~ˆÏ«˛ˆÏe Ê˛ˆÏ°Ó˚ Ó!•gflÏÜ˛!ê˛

á%Ó•z ˛õyï˛°y •Î˚ ~ÓÇ Ê˛°ÙôƒgflÏˆÏÜ˛Ó˚ §ˆÏD xhs˝gflÏÜ˛!ê˛ ~Ü˛!eï˛ •ˆÏÎ˚ ¢Ñy§yˆÏ°y Óy Ó˚§yˆÏ° xÇˆÏ¢Ó˚ §,!‹T

Ü˛ˆÏÓ˚ ~ÓÇ Ó#ç=!° ~Ó˚ ÙˆÏôƒ §!Iï˛ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈê˛ÙyˆÏê˛y (Lycopersicon esculentum) (�*�+
� -� 4.3B), ˆÓ=l (Solanum melongena), Ü˛°y (Musa paradisiaca) •zï˛ƒy!ò–

(c) ��
%
���98�
� (Balausta) : xˆÏlÜ˛=!° Î%_´ àË≈˛˛õe ˆÌˆÏÜ˛ ~ çyï˛#Î˚ Ê˛° §,!‹T •Î˚ ~ÓÇ ~•z

Ê˛° Ó‡ Ü˛«˛!Ó!¢‹T G Ó‡Ó#ç#– ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ cÜ˛ (pericarp) ¢_´ •Î˚ ~ÓÇ Ó#ç=!° Ê˛°cˆÏÜ˛Ó˚

!Ë˛ï˛ˆÏÓ˚Ó˚ !òˆÏÜ˛ x!l!ò≈‹TË˛yˆÏÓ ˆ≤Ãy!Ìï˛ ÌyˆÏÜ˛– í˛zòy•Ó˚îüüüÈˆÓòyly (Punica granatum) (�*�+�� -�4.3C),
(d) ��
�?c��
��j��
� (Amphisarca) : ~•z çyï˛#Î˚ Ê˛° ~Ü˛y!ôÜ˛ Î%_´ àË˛≈˛õeñ x!ôàË˛≈ (superior)

!í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ í˛zq(ï˛ •Î˚– ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ cÜ˛ (pericarp) ¢_´ G Ü˛y¤˛° •Î˚ ~ÓÇ ~Ó˚ !Ë˛ï˛ˆÏÓ˚Ó˚

xÇ¢ Ê˛ˆÏ°Ó˚ ¢Ñy§ àë˛l Ü˛ˆÏÓ˚– Ó#ˆÏçÓ˚ ã˛yÓ˚˛õyˆÏ¢ ˆÎ xyë˛yˆÏ°y ˛õòyÌ≈ ÌyˆÏÜ˛ ï˛y ≤ÃÜ,˛ï˛˛õˆÏ«˛ Ó#ç xyÓÓ˚î#

Óy ˆêfiê˛y (testa)– í˛zòy•Ó˚îÈüüüÈˆÓ° (Aegle marmelos) (�*�+� � -� 4.3D)–
(e) ���
�� (Pome) : ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ àË≈˛˛õe# G xô/àË≈˛ (inferior) !í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ ~•z ≤ÃÜ˛yÓ˚

Ê˛° §,!fiê˛ •Î˚– ~•z çyï˛#Î˚ Ê˛ˆÏ°Ó˚ Ó˚§yˆÏ°y xÇ¢!ê˛ ˛õ%‹õyˆÏ«˛Ó˚ (thalamus) Ó˚*˛õyhs˝ˆÏÓ˚Ó˚ Ê˛ˆÏ° à!ë˛ï˛ •Î˚

ÓˆÏ° ~•z ≤ÃÜ˛yˆÏÓ˚Ó˚ Ê˛° x§ï˛ƒ Óy Ê˛°‰§ Ê %˛ê˛ (false fruit)ÈüÈ~Ó˚ ˛õÎ≈yÎ˚Ó%_´– í˛zòy•Ó˚îÈüüüÈxyˆÏ˛õ° (Malus
sylvestris) (�*�+� � -� 4.3E� L� 4.3F)–

(f) ˆ˛õˆÏ˛õy (Pepo) : ~•z ≤ÃÜ˛yÓ˚ Ê˛° !ï˛l!ê˛ Î%_´ àË≈̨ ˛õe# xô/àË≈̨  (inferior) !í˛¡∫y¢ˆÏÎ˚Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ°

§,‹T •Î˚– Ê˛ˆÏ°Ó˚È Ó!•gflÏÜ˛!ê˛ xˆÏ˛õ«˛yÜ,˛ï˛ fli(° G ¢_´ ~ÓÇ Ó#ç=!° Ó‡ ≤Ãyhs˝#Î˚ xÙÓ˚yÓ˚ (parietal placenta)
§ˆÏD Î%_´ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ°yí˛z (Lagenaria siceraria), Ü%˛Ùí˛¸y (Cucurbita pepo), ¢¢y (Cucumis
sativus) (!ã˛e lÇÈ 4.3G) •zï˛ƒy!ò–

(g) ���������������
��(Hesperidium) : ~•z ≤ÃÜ˛y Ï̂Ó˚Ó˚ Ê˛° Ó‡ ≤Ã Ï̂Ü˛y¤˛!Ó!¢¤˛ ~ÓÇ !í˛¡∫y¢Î˚!ê˛ Ó‡àË≈̨ ˛õe#

(polycapellary), x!ôàË≈̨  (superior)– ~çyï˛#Î̊ Ê˛ Ï̂° x«˛#Î̊ xÙÓ̊y!Ólƒy§ (axile placentation) ˛õ!Ó̊°!«˛ï˛

•Î˚– Ê˛ˆÏ°Ó˚ Ó!•gflÏÜ˛!ê˛ ¢_´ •ˆÏÎ˚ xyÓÓ˚î ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ ÙôƒgflÏÜ˛!ê˛ xÑy¢Î%_´ ~ÓÇ Ó!•gflÏˆÏÜ˛Ó˚ §ˆÏD §ÇÎ%_´

ÌyˆÏÜ˛– Ê˛ˆÏ°Ó˚ xhs˝gflÏÜ˛!ê˛Ó˚ !Ë˛ï˛ˆÏÓ˚Ó˚ ≤Ãyã˛#Ó˚ ˆÌˆÏÜ˛ ˆÓ˚yÙ¢ Ó˚§yˆÏ°y xÇ¢ í˛zÍ˛õß¨ •Î˚ ~ÓÇ ~=!° Ü˛ï˛=!°

ˆÜ˛yÎ˚yÛÓ˚ xyÜ˛yˆÏÓ˚ §!Iï˛ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ˛õy!ï˛ˆÏ°Ó% (Citrus aurantium), Ü˛Ù°yˆÏ°Ó% (Citrus
reticulata) (�*�+� � -� 4.3H) •zï˛ƒy!ò–

III.��������K�%�(Schizocarpic or Splitting Fruits) :È ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ° Ê˛°cÜ˛ ~Ü˛y!ôÜ˛ xÇˆÏ¢
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!Óò#î≈ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ ≤Ã!ï˛!ê˛ x!ÓòyÓ˚# (indehiscent) xÇˆÏ¢ ~Ü˛!ê˛Ùye Ó#ç ÌyˆÏÜ˛– ˛õˆÏÓ˚ ~•z xÇ¢!ê˛

á%ˆÏ° ÎyÎ˚ G Ó#ç!ê˛ Ù%_´ •Î˚– ~•z ˆSÈyê˛ ˆSÈyê˛ xÇ¢=!°ˆÏÜ˛ ˆÙ!Ó˚Ü˛y˛õ≈ (mericarp) ÓˆÏ°– ˆË˛òÜ˛ Ê˛°

!Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ •ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ˆ§=!° •ˆÏ°yÈüüüÈ

(a)� �%
���H8�
�� (Lomentum) : ~•z ≤ÃÜ˛yÓ˚ Ê˛ˆÏ° ~Ü˛àË≈˛˛õe# !í˛¡∫y¢Î˚!ê˛ ˛õ!Ó˚Ó!ï≈˛ï˛ G ò#â≈yÜ˛yÓ˚

•ˆÏÎ˚ Ó#ç=!°ˆÏÜ˛ áÑyçÎ%_´ Ê˛°cÜ˛ myÓ˚y xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá– ~•z çyï˛#Î˚ Ê˛° xl%≤ÃˆÏfli Ü˛ˆÏÎ˚Ü˛!ê˛ xÇˆÏ¢

!Óò#î≈ •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ xÇˆÏ¢ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ Ó#ç ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈÓyÓ‰°yÈ (Acacia arabica) (�*�+� � -
4.4A), °IyÓï˛# (Mimosa pudica) •zï˛ƒy!ò–

(b)� �+\���
��
��!� (Cremocarp) : ~!ê˛ ~Ü˛!ê˛ ÷‹Ò ò%•zÓ#çÎ%_´ Ê˛°– ò%•z!ê˛ Î%_´àË≈˛˛õe ˆÌˆÏÜ˛ §,‹T

ò%•z Ü˛«˛!Ó!¢‹T ~•z Ê˛°!ê˛ ˛õ!Ó˚îï˛ •ˆÏ° í˛z˛õÓ˚ ˆÌˆÏÜ˛ l#ˆÏã˛Ó˚ !òˆÏÜ˛ ò%!ê˛ xÇˆÏ¢ !Óò#î≈ •Î˚ ~ÓÇ Ó#ç=!°

ÙôƒË˛yˆÏà xÓ!fliï˛ ò#â≈Ü˛yÎ˚ àË≈˛˛õeò[˛ Óy Ü˛yˆÏ˛õ≈yˆÏÊ˛yÓ˚ (carpophore) lyÙÜ˛ ˛õ%‹õyˆÏ«˛Ó˚ (thalamus) àyˆÏÎ˚

§Ç°@¿ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ ôˆÏl (Coriandrum sativum), ˆÙÔÓ˚# (Foeniculum vulgare) (�*�+� � -
4.4B) •zï˛ƒy!ò–

(c)����Fj�
�(Regma) : È~•z≤ÃÜ˛yÓ˚ Ê˛° §yôyÓ˚îï˛ !ï˛l!ê˛ Óy ˛õÑyã˛!ê˛ Î%_´ àË≈̨ ˛õe# G x!ôàË≈̨  (superior)
!í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ í˛zq$ï˛ •Î˚– Ê˛°!ê˛ !ï˛l xÌÓy ˛õÑyã˛ Ü˛«˛!Ó!¢‹T •Î˚ ~ÓÇ àË≈˛˛õˆÏeÓ˚ §Ù§ÇáƒyÎ˚ Ê˛°!ê˛

!Óò#î≈ •Î˚ ~Ó˚ ≤Ã!ï˛!ê˛ xÇ¢ˆÏÜ˛ Ü˛!E˛ (cocci) ÓˆÏ°– ≤Ã!ï˛!ê˛ Ü˛!E˛ §yôyÓ˚îï˛ ~Ü˛!ê˛ Óy ò%!ê˛ Ó#ç!Ó!¢‹T

•Î˚– í˛zòy•Ó˚îÈüüüÈˆÓ˚!í˛¸ (Ricinus communis) (�*�+� � -� 4.4C)–
(d)� �
�
��
� (Samara) : ~•z ≤ÃÜ˛yÓ˚ Ê˛° ò%•z Óy ï˛yÓ˚ ˆÓ¢# Î%_´ àË≈˛õe !í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ ò%•z Óy

ï˛ˆÏï˛y!ôÜ˛ Ü˛«˛!Ó!¢‹T ˛õ«˛Î%_´ xÌ≈yÍ ˛õyáyÈüÈ§Ù!ß∫ï˛ (winged) •ˆÏÎ˚ ÌyˆÏÜ˛– ~•z ˛õyáy=!° Ê˛°Ó!•gflÏÜ˛

(epicarp) ˆÌˆÏÜ˛ í˛zq(ï˛ •Î˚ ~ÓÇ Ê˛°!ê˛ ˛õ!Ó˚îï˛ •ˆÏ° ~Ü˛!ê˛ Ü˛ˆÏÓ˚ Ó#ç §Ù!ß∫ï˛ xÇˆÏ¢ ˛õ,ÌÜ˛ •Î˚ Óy

ˆË˛ˆÏ. ÎyÎ˚– í˛zòy•Ó˚îÈüüüÈˆÙ˛õ°‰ (Acer caesium) (�*�+�� -�4.4D), ÙyôÓ°ï˛y (Hiptage madhablata)
•zï˛ƒy!ò–

(e)� �
�
��������� (Samaroid) : ¢y°È (Shorea robusta) G xlƒylƒ Ü˛ˆÏÎ˚Ü˛!ê˛ !í˛˛õ‰ˆÏê˛ˆÏÓ˚yÜ˛yˆÏ˛õ≈§#

(Dipterocarpaceae) ˆàyeË%̨ _´ í z̨!q Ï̂òÓ˚ Ê˛ Ï̂° Ú§yÙyÓ˚yÛ Ê˛ Ï̂°Ó˚ Ùï˛ ˛õyáy (wing) ˆòáy ÎyÎ˚– !Ü˛v ~•z≤ÃÜ˛yÓ˚

Ê˛ˆÏ°Ó˚ ˛õyáy!ê˛ fliyÎ˚# Ó,!ï˛ (calyx) ˆÌˆÏÜ˛ í˛zq$ï˛ •Î˚– ~•z çyï˛#Î˚ Ê˛°ˆÏÜ˛ §yÙyÓ˚yÓ˚ lƒyÎ˚ Óy §yÙyÓ˚ˆÏÎ˚í˛

(samaroid) Ê˛° Ó°y •Î˚– (�*�+� � -� 4.4E) •zï˛ƒy!ò–

(f)���
�������J%��
��
�������J%� (Carcerule) : È~•z ≤ÃÜ˛yÓ˚ Ê˛° !mÈüÈàË≈˛˛õe# G x!ôàË≈˛ (superior)
!í˛¡∫y¢Î˚ ˆÌˆÏÜ˛ §,‹T •Î˚– ˛õ!Ó˚îï˛ •ˆÏ° Ê˛°!ê˛ !Ë˛!_•#l ≤Ãyã˛#Ó˚ myÓ˚y ã˛yÓ˚!ê˛ Ü˛«˛!Ó!¢‹T •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ

ã˛yÓ˚!ê˛ xÇˆÏ¢ !Óò#î≈ •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ xÇˆÏ¢ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ Ó#ç ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈ ï%˛°§# (Ocimum
tenuiflorum), Ó˚_´ˆÏoyî (Leonurus sibiricus) (�*�+� � -� 4.4F) •zï˛ƒy!ò–

4.4.2
1	:;<=�

�
���>��-�=�
&���
(Aggregate Fruit)
Îál ~Ü˛!ê˛ Ê%˛ˆÏ°Ó˚ Ù%_´àË≈˛˛õe# (apocarpous) flf#hflÏÓˆÏÜ˛Ó˚ ≤Ã!ï˛!ê˛ àË≈˛˛õe ˆÌˆÏÜ˛ !lˆÏ£ÏˆÏÜ˛Ó˚ (fer-

tilization) ˛õÓ˚ ~Ü˛ê˛y Ü˛ˆÏÓ˚ Ê˛ˆÏ° í˛zÍ˛õß¨ •Î˚ xÌ≈yÍ ~Ü˛!ê˛ Ê%˛° ˆÌˆÏÜ˛ ~Ü˛=FSÈ Ê˛° í˛zÍ˛õß¨ •Î˚ ~ÓÇ
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Ê˛°=!° ˙ !l!ò≈‹T Ê%˛ˆÏ°Ó˚ Ó,ˆÏhs˝Ó˚ (stalk) §ˆÏD §ÇÎ%_´ ÌyˆÏÜ˛ñ ï˛ál ï˛yˆÏÜ˛ =!FSÈï˛ Ê˛° Óy ˛õ%O#Ë)˛ï˛ Ê˛°

(aggregate fruit) Ó°y •Î˚– Ê˛ˆÏ°Ó˚ ~•z =FSÈyÜ˛yÓ˚ xÓfliyˆÏÜ˛ •zê˛#!Ó˚G (etaerio) ÓˆÏ°– =ˆÏFSÈÓ˚ ≤Ã!ï˛!ê˛

Ê˛ˆÏ°Ó˚ ≤ÃÜ,˛!ï˛ xl%§yˆÏÓ˚ ~!ê˛ Ü˛ˆÏÎ˚Ü˛ ôÓ˚ˆÏlÓ˚ •ˆÏÎ˚ ÌyˆÏÜ˛– ˆ§=!° •ˆÏ°yÈüüüÈ

(i) ����&��� ��8�&���L� (Etaerio of berries) ≠ È~ˆÏ«˛ˆÏe =ˆÏFSÈÓ˚ ≤Ã!ï˛!ê˛ Ê˛ˆÏ°Ó˚ ≤ÃÜ,˛!ï˛ ˆÓÓ˚#Ó˚ Ùï˛l

•Î˚– í z̨òy•Ó˚îÈüüüÈxyï˛y (Annona squamosa) (�*�+�� -�4.5A L�4.5B), ˆòÓòyÓ˚& (Polyalthia longifolia)
(�*�+� � -� 4.5C) •zï˛ƒy!ò–

(ii) Ê˛!°Ü‰˛ˆÏ°Ó˚ •zê˛#!Ó˚G (Etaerio of follictles) : ~ Ï̂«˛ Ï̂e = Ï̂FSÈÓ˚ ≤Ã!ï˛!ê˛ Ê˛ Ï̂°Ó˚ ≤ÃÜ,̨ !ï˛ Ê˛!°Ü˛ Ï̂°Ó˚ Ùï˛l

•Î˚– í˛zòy•Ó˚îÈüüüÈfl∫î≈ã˛y˛õy (Michelia champaka), í˛zòÎ˚˛õp (Magnolia grandiflora) (!ã˛e lÇÈ 4.5D)
•zï˛ƒy!ò–

(iii) �l�m���������8�&���L�(Etaerio of drupes) : È~ˆÏ«˛ˆÏe =ˆÏFSÈÓ˚ ≤Ã!ï˛!ê˛ Ê˛ˆÏ°Ó˚ ≤ÃÜ,˛!ï˛ í»˛$ˆÏ˛õÓ˚ Ùï˛l

•Î˚– í˛zòy•Ó˚îÈüüüÈfiê˛ΔˆÏÓÓ˚# (Fragaria vesca), •#Ó˚yã)˛í˛¸y (Rubus idaeus) (�*�+�� -�4.5E L�4.5F) •zï˛ƒy!ò–

(iv) ��
��&��������8�&���L�(Etaerio of achenes) : È~ˆÏ«˛ˆÏe =ˆÏFSÈÓ˚ ≤Ã!ï˛!ê˛ Ê˛ˆÏ°Ó˚ ≤ÃÜ,˛!ï˛ xƒyÜ˛#ˆÏlÓ˚

Ùï˛l •Î˚– í˛zòy•Ó˚îÈüüüÈSÈyà°Óê˛# (Clematis gouriana), lyÓ˚ˆÏË˛!°Î˚y (Narvelia zeylanica) (�*�+� � -
4.5G L� 4.5H) •zï˛ƒy!ò–

4.4.3
 �(?	)��
 &���
(Multiple fruit or Composite fruit)
§Ù@˝Ã ˛õ%‹õ!Ólƒy§!ê˛ (inflorescence) Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÎ˚ ~Ü˛!ê˛Ùye Ê˛° àë˛l Ü˛Ó˚ˆÏ° ï˛yˆÏÜ˛ ˆÎÔ!àÜ˛

Ê˛° Ó°y •Î˚– ~•z ≤ÃÜ˛yÓ˚ Ê˛° ~Ü˛y!ôÜ˛ Ê%˛ˆÏ°Ó˚ !l!£Ï_´ !í˛¡∫y¢Î˚ˆÏÌˆÏÜ˛ à!ë˛ï˛ •Î˚– ˆÎÔ!àÜ˛ Ê˛° ò%•z ≤ÃÜ˛yˆÏÓ˚Ó˚

•Î˚ ~ÓÇ ˆ§=!° •ˆÏ°yÈüüüÈ

(i) ��
����
���� (Sorosis)È ;�~ˆÏ«˛ˆÏe ~Ü˛!ê˛ ˛õ%‹õ!ÓlƒyˆÏ§Ó˚ (inflorescene) §ÙhflÏ Ê%˛°=!° !Ù!°ï˛

xÓfliyÎ˚ ~Ü˛!ê˛Ùye Ê˛° àë˛l Ü˛ Ï̂Ó˚– ˛õ%‹õ!Ólƒy Ï̂§Ó˚ x«˛!ê˛G (rachis) Ê˛° àë˛ Ï̂l xÇ¢ ˆlÎ˚– í z̨òy•Ó˚îÈüüüÈxylyÓ˚§

(Ananas comosus) (�*�+�� -�4.6A), ÜÑ˛yë˛y° (Artocarpus heterophyllus) (�*�+�� -�4.6B) •zï˛ƒy!ò–

ÚˆÜ˛yÎ˚yÛ lyˆÏÙ x!Ë˛!•ï˛ ÜÑ˛yë˛yˆÏ°Ó˚ ˛õ%‹õ˛õ)ê˛ (perianth) =!° Ó˚§yˆÏ°y •ˆÏÎ˚ !Ë˛ï˛ˆÏÓ˚Ó˚ Ó#çˆÏÜ˛ xyÓk˛ Ó˚yˆÏá–

Ó# Ï̂çÓ˚ xyÓÓ˚îÓ˚* Į̈̂ õ §)«˛ Ó#çÓ!•gflÏÜ˛ (testa) Ìy Ï̂Ü˛– Ê˛°c Ï̂Ü˛Ó˚ (pericarp) xyÓÓ˚î#Ó˚ ≤Ã!ï˛!ê˛ ÜÑ̨ yê˛y ~Ü˛ÈüÈ~Ü˛!ê˛

àË≈˛˛õˆÏeÓ˚ (carpel) àË≈˛Ù%ˆÏ[˛Ó˚ (stigma) ˛õ!Ó˚Ó!ï≈˛ï˛ Ó˚*˛õ– xylyÓ˚ˆÏ§ ÙO%Ó˚#ò[˛!ê˛ (rachis) ò#â≈Ü˛yÓ˚ •Î˚

G ~!ê˛ ò%̨ õy Ï̂¢ ˛õ%‹õ˛õ%ê˛ (perianth) § Ï̂Ùï˛ Ê%̨ ° Ó•l Ü˛ Ï̂Ó˚– ˛õ!Ó˚îï˛ Ê˛ Ï̂° ÙO%Ó˚#ò[˛!ê˛ñ ˛õ%‹õ˛õ%ê˛ G ˛õ%‹õôÓ˚̨ õe

(bract) =!° Ó˚§yˆÏ°y •Î˚– Ê˛°cˆÏÜ˛Ó˚ í˛z˛õÓ˚ Úˆã˛yáÛ lyˆÏÙ x!Ë˛!•ï˛ ˆày°yÜ˛yÓ˚ xÇ¢=!°Ó˚ §Çáƒy àîly

Ü˛ˆÏÓ˚ Ó°y ÎyÎ˚ ˆÎ ÙO%Ó˚#òˆÏ[˛Ó˚ G˛õÓ˚ Ü˛ï˛Ü˛=!° Ê%˛° §!Iï˛ !SÈ°–

(ii)��
������
�
��(Syconus)È;�~ Ï̂«˛ Ï̂e Ê˛°!ê˛ í z̨ò%¡∫%Ó̊ Óy •y•z̨ õƒyl‰̂ ÏÌy!í˛Î̊yÙ (hypanthodium) ˛õ%‹õ!Ólƒy§

ˆÌˆÏÜ˛ §,‹T •Î˚– ~•z çyï˛#Î˚ Ê˛ˆÏ°Ó˚ ÙOÓ˚#ò[˛!ê˛ (rachis) ˆày°yÜ˛yÓ˚ G Ó˚§yˆÏ°y •Î˚ ~ÓÇ Ê˛ˆÏ°Ó˚ §Ó˚§

xÇˆÏ¢ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ~•z ˆày°yÜ˛yÓ˚ Óy ˆ˛õÎ˚y°yÓ˚ xyÜ,˛!ï˛!Ó!¢‹T ˛õ%‹õÙOÓ˚# x«˛!ê˛Ó˚ (rachis) !Ë˛ï˛ˆÏÓ˚Ó˚

!òˆÏÜ˛ ˛õ%Ç˛õ%‹õ G flf#˛õ%‹õ §!Iï˛ ÌyˆÏÜ˛– í˛zòy•Ó˚îÈüüüÈÓê˛ (Ficus benghalensis), í%˛Ù%Ó˚ (Ficus cunea)
(�*�+� � -� 4.6C), í˛Ó˚ˆÏfiê˛!lÎ˚y (Dorstenia) (�*�+� � -� 4.6D) •zï˛ƒy!ò–
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4.5
;<����
�
%�@���%
	
	��AB
�����
�
&����
�
�����
������

Ê˛°

↓
↓ ↓ ↓

3���� Z�[D-�� ��E�F��
↓ ↓ ↓ ↓

ˆÓÓ˚#Ó˚ Ê˛!°Ü˛ˆÏ°Ó˚ í»̨ $̂ Į̈ õÓ˚ xƒyÜ˛#ˆÏlÓ˚

•zê˛y!Ó˚G •zê˛#!Ó˚G •zê˛#!Ó˚G •zê˛#!Ó˚G

ˆÎÙlÈüüüÈxyï˛yñ ˆÎÙlÈüüüÈí z̨òÎ˚̨ õpñ ˆÎÙlÈüüüÈ•#Ó˚yã%̨ í ¸̨yñ ˆÎÙlÈüüüÈlyÓ˚ˆÏË˛!°Î˚yñ

ˆòÓòyÓ˚& Ü˛lÜ˛ã˛Ñy˛õy fiê Δ̨̂ ÏÓÓ˚# SÈyà°Óy!ê˛

↓ ↓
§ˆÏÓ˚y!§§ §y•zˆÏÜ˛yly§

ˆÎÙlÈüüüÈxylyÓ˚§  ˆÎÙlÈüüüÈí%˛Ù%Ó˚

↓ ↓ ↓
���
��& ����
��& ������

(i) !°!àí˛zÙñ ˆÎÙlÈüüüÈÙê˛Ó˚ (i) ˆ°yˆÏÙ^˝ê˛yÙñ ˆÎÙlÈüüüÓyÓ‰°y

(ii) Ü˛ƒy˛õ!§í˛z° (ii) !e´ˆÏÙyÜ˛y˛õ≈ñ ˆÎÙlÈüüüÈˆÙÔ!Ó˚

(a) °!Ü˛í˛z!°§y•zí˛y°ñ ˆÎÙlÈüüüˆìÑ˛í˛¸¢È (iii) ˆÓ˚à‰Ùyñ ˆÎÙlÈüüüˆÓ˚!í˛

(b) ˆ§˛õ‰!ê˛§y•zí˛y°ñ ˆÎÙlÈüüüˆÓ˚!í˛¸ (iv) §yÙyÓ˚yñ ˆÎÙlÈüüüÈˆÙ˛õ‰° ÙyôÓ°ï˛y

(c) ˆ§˛õ‰!ê˛ˆÏÊ ˛ày°ñ ˆÎÙlÈüüüô%ï%˛Ó˚y (v) §yÙyÓ˚ˆÏÎ˚í˛ñ ˆÎÙlÈüüü¢y°ñ àç≈l

(d) §yÓ˚Ü˛yÙ!§§y•z°ñ ˆÎÙlÈüüüˆÙyÓ˚àV%Ñ˛!ê˛ (vi) Ü˛yÓ˚ˆÏ§Ó˚&°ñ ˆÎÙlÈüüüÈÓ˚_´ˆÏoyîñ ï%˛°§#

(e) ˆ˛õyˆÏÓ˚y§y•zí˛y°ñ ˆÎÙlÈüüüˆ˛õyhflÏ

(iii) Ê˛!°Ü˛°ñ ˆÎÙlÈüüüxyÜ˛®

(iv) !§!°Ü%˛Î˚yñ ˆÎÙlÈüüüÈ§!Ó˚£Ïy

G !§!°Ü%˛Î˚y°yñ ˆÎÙlÈüüü˛Ü˛ƒy˛õ‰ˆÏ§°y

↓ ↓
����� ����

(i) xƒyÜ˛#lñ ˆÎÙlÈüüüSÈyà°Óê˛# (i) í»˛$˛õñ ˆÎÙlÈüüüxyÙ

(ii) Ü˛ƒy!Ó˚x˛õ‰!§§ñ ˆÎÙlÈüüüÈôyl (ii) ˆÓÓ˚#ñ ˆÎÙlÈüüüÈê˛ÙyˆÏê˛yñ ˆÓ%àl

(iii) lyê˛ñ ˆÎÙlÈüüüÜ˛yç% (iii) Óƒy°yÎ˚%fiê˛yñ ˆÎÙlÈüüüˆÓòyly

(iv) !§˛õˆÏ§°yñ ˆÎÙlÈüüüÈàÑyòy (iv) xƒy!fl≥˛§yÓ˚‰Ü˛yñ ˆÎÙlÈüüüˆÓ°

(v) •zí˛z!ê˛ΔÜ˛°‰ñ ˆÎÙlÈüüü˛õÑ%•zÈ (v) ˆ˛õyÙñ ˆÎÙlÈüüüxyˆÏ˛õ°

(vi) ˆ˛õˆÏ˛õyñ ˆÎÙlÈüüü¢§y

(vii) ˆ•§ˆÏ˛õ!Ó˚!í˛Î˚yÙñ ˆÎÙlÈüüüÜ˛Ù°yˆÏ°Ó%
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!ã˛e lÇÈ 4.5 / !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ =!FSÈï˛ Ê˛°

��������

í˛z˛õˆÏÓ˚Ó˚ xÇ¢=!° ˛õí˛¸ÓyÓ˚ ˛õÓ˚ l#ˆÏã˛Ó˚ ≤ÃŸ¿=!°Ó˚ í˛z_Ó˚ !òˆÏï˛ ˛õyÓ˚y ÎyˆÏÓ–

1. ��N���� ���'���8������ �
F� ��� 2
(a) Ê˛° •° ~Ü˛!ê˛ ˛õ!Ó˚îï˛ Ê%˛ˆÏ°Ó˚ !l!£Ï_´ !í˛¡∫Ü˛˘!í˛¡∫y¢Î˚–

(b) xyˆÏ˛õ°ñ ã˛y°ï˛y ≤ÃË,˛!ï˛ ≤ÃÜ,˛ï˛˘x≤ÃÜ,˛ï˛ Ê˛°–

(c) xyˆÏÙÓ˚ ˆÙˆÏ§yÜ˛y˛õ≈˘~ˆÏ[˛yÜ˛y˛õ≈ xÇ¢!ê˛ Ó˚§yˆÏ°y–

(d) ~Ü˛!ê˛ Ê%˛ˆÏ°Ó˚ §Ù@˝Ã ˛õ%‹õ!Ólƒy§!ê˛ Ê˛ˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏ° ˆ§•z Ê˛°ˆÏÜ˛ =!FSÈï˛ Ê˛°˘ˆÎÔ!àÜ˛

Ê˛° Ó°y •Î˚–

(e) §y•zˆÏçyÜ˛y!˛õ≈Ü˛ Ê˛ˆÏ°Ó˚ Ê˛°cÜ˛ ˛õ!Ó˚îï˛ •ˆÏ° Ó‡ xÇˆÏ¢ !Óò#î≈ •Î˚˘ •Î˚ ly–

ˆÓÓ˚#

 ̨õ%‹õy«˛

 àË≈˛ò[˛
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2. �>���I
�� ��>��1� ����J� 2
(a) !lˆÏ£ÏÜ˛ SÈyí˛¸y Ê˛° í˛zÍ˛õyòˆÏlÓ˚ ˛õk˛!ï˛ˆÏÜ˛  ÓˆÏ°–

(b) ~Ü˛!ê˛ xyò¢≈ Ê˛ˆÏ°Ó˚ ò%!ê˛ xÇ¢ •°  G –

(c) Ê˛ˆÏ°Ó˚ =FSÈyÜ˛yÓ˚ xÇ¢ˆÏÜ˛ ˛Ó°y •Î˚–

3. ��
���������� � ��8���� ���A� �
���������� � ��8�� ��%
�� 2
(a) Ê˛!°Ü˛° (i) ôyl

(b) Ü˛ƒy!Ó˚x˛õ‰!§§ (ii) Ü˛Ù°yˆÏ°Ó%

(c) ˆÓÓ˚# (iii) ÜÑ̨ yë˛y°

(d) ˆ•§ˆÏ˛õ!Ó˚!í˛Î˚yÙ (iv) xyÜ˛®

(e) =!FSÈï˛ Ê˛° (v) xyï˛y

(f) ˆÎÔ!àÜ˛ Ê˛° (vi) ê˛ÙyˆÏê˛y

4.6
 ��
����

§yôyÓ˚îË˛yˆÏÓ Ó°y ÎyÎ˚ Ê˛° •° ~Ü˛!ê˛ Ê%˛ˆÏ°Ó˚ !l!£Ï_´ G ˛õ!Ó˚îï˛ !í˛¡∫y¢Î˚ (ovary)– !lˆÏ£ÏˆÏÜ˛Ó˚ (fertiliza-
tion) ˛õˆÏÓ˚ !í˛¡∫y¢Î˚!ê˛ xyÜ˛yˆÏÓ˚ Óí˛¸ •ˆÏÎ˚ Ê˛° àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ~•z §ÙÎ˚ !í˛¡∫y¢ˆÏÎ˚Ó˚ ˆÜ˛y£Ï=!° ˜çÓ x¡‘ Óy

xƒy!§í˛ (organic acid), ¢Ü≈̨ Ó˚y (carbohydrate) xÌÓy ̂ fl¨•çyï˛#Î˚ ̨õòyÌ≈ (fatty substances) §ÇÓ˚«˛î Ü˛ Ï̂Ó˚

Ê˛°!ê˛ Ï̂Ü˛ !ï˛_´ (bitter), !Ù!‹T (sweet), x¡‘ (sour) !Ü˛ÇÓy ̃ ï˛°y_´ (oily) fl∫yò ≤Ãòyl Ü˛ Ï̂Ó˚– ~•z ≤ÃÜ˛yÓ˚ ̨õ!Ó˚Óï≈̨ l

âê˛yÓ˚ §ˆÏD §ˆÏD !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ §,!‹T •Î˚–

4.6
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~Ü˛!ê˛Ùye Ê%˛ˆÏ°Ó˚ !í˛¡∫y¢ˆÏÎ˚Ó˚ ̨õ!Ó˚Óï≈˛ˆÏlÓ˚ Ê˛ˆÏ° ̂ Î§Ó Ê˛° à!ë˛ï˛ •Î˚ñ ï˛yˆÏòÓ˚ ÎÌyÌ≈ Ê˛° (ture fruit) ÓˆÏ°–

ˆÎÙlÈüüüÈxyÙ (Mangifera indica), Ùê˛Ó˚ (Pisum sativum) •zï˛ƒy!ò– xyÓyÓ˚ !í˛¡∫y¢Î˚ SÈyí ¸̨y Ê%̨ Ï̂°Ó˚ xlyÓ¢ƒÜ˛

xÇ¢G (accessory parts) xˆÏlÜ˛ §ÙÎ˚ Ê˛° àë˛ˆÏl xÇ¢@˝Ã•î Ü˛ˆÏÓ˚– ~•zË˛yˆÏÓ à!ë˛ï˛ Ê˛°ˆÏÜ˛ x≤ÃÜ,˛ï˛ Ê˛°

(false fruit Óy spurious fuit) Ó°y •Î˚– ÈˆÎÙlÈüüü í%˛Ù%Ó˚È (Ficus cunea), xyˆÏ˛õ° (Malus sylvestris),
ã˛yÏ°ï˛y (Dillenia indica) ≤ÃË,˛!ï˛ Ê˛° x≤ÃÜ,˛ï˛– xyÓyÓ˚ !lˆÏ£ÏÜ˛ SÈyí˛¸y•z !í˛¡∫y¢Î˚!ê˛ Ê˛ˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏï˛

˛õyˆÏÓ˚– ~•z ˛õk˛!ï˛ˆÏÜ˛ ÓˆÏ° ˛õyÓ˚ˆÏÌˆÏlyÜ˛y!˛õ≈ (parthenocarpy)– ~Ë˛yˆÏÓ §,‹T Ê˛ˆÏ° !lˆÏ£ÏÜ˛ ly •ÓyÓ˚ òÓ˚&î

xlƒylƒ Ê˛ˆÏ°Ó˚ ÙˆÏï˛y ~ˆÏï˛ Ó#ç §,!‹T •Î˚ ly– lyly≤ÃÜ˛yÓ˚ í˛z!qò •Ó˚ˆÏÙyˆÏlÓ˚ ≤ÃË˛yˆÏÓ Ü,˛!eÙË˛yˆÏÓ ~•zôÓ˚ˆÏlÓ˚ Ê˛°

§,!‹T Ü˛Ó˚y •Î˚– Ó#ç!Ó•#lñ Ê˛ˆÏ°Ó˚ ã˛y!•òy fl∫Ë˛yÓï˛•z ˆÓ¢# •GÎ˚yÎ˚ ~Ü˛y!ôÜ˛ Ê˛°ˆÏÜ˛ Ü,˛!eÙË˛yˆÏÓ Ó#ç!Ó•#l Ü˛Ó˚y

•ˆÏFSÈ– Ü˛°yñ xylyÓ˚§ñ xyˆÏ˛õ°ñ xy.%Ó˚ ≤ÃË,˛!ï˛ ˛õyˆÏÌ≈ˆÏlyÜ˛y!˛õ≈Ü˛ Ê˛ˆÏ°Ó˚ í˛zòy•Ó˚î–

~Ü˛!ê˛ xyò¢≈ Ê˛ˆÏ°Ó˚ ò%!ê˛ xÇ¢ ÌyˆÏÜ˛ÈüüüÈ~Ü˛!ê˛ •° Ê˛°cÜ˛ Óy ˆ˛õ!Ó˚Ü˛y˛õ≈ (pericarp), Îy !í˛¡∫y¢ˆÏÎ˚Ó˚ ≤Ãyã˛#Ó˚

ˆÌˆÏÜ˛ í˛zq(ï˛ •Î˚ ~ÓÇ x˛õÓ˚!ê˛ •° ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó#ç (seed) Îy !í˛¡∫Ü˛ !l!£Ï_´ •ÓyÓ˚ ˛õÓ˚ §,!‹T •Î˚–

Ê˛°cÜ˛!ê˛ˆÏÜ˛ (pericarp) §yôyÓ˚îË˛yˆÏÓ Ê˛° Ó!•hflÏÜ˛ Óy ~!˛õÜ˛y˛õ≈ (epicarp), Ê˛° ÙôƒgflÏÜ˛ Óy ˆÙˆÏ§yÜ˛y˛õ≈

(mesocarp) ~ÓÇ Ê˛° xhs˝gflÏÜ˛ Óy ~ˆÏ[˛yÜ˛y˛õ≈ (endocarp) ~•z !ï˛l!ê˛ hflÏˆÏÓ˚ Ë˛yà Ü˛Ó˚y ÎyÎ˚–

Ê˛°ˆÏÜ˛ ≤Ãôylï˛ !ï˛l!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚– ~=!° •ˆÏ°yÈüüüÈ ~Ü˛Ü˛ Ê˛° (simple fruit), =!FSÈï˛ Ê˛°

(aggregate fruit) G ̂ ÎÔ!àÜ˛ Ê˛° (multiple Óy composite fruit)– ~•z ≤Ã!ï˛!ê˛ Ë˛y Ï̂àÓ̊ Ê˛° Ï̂Ü˛ xyÓyÓ̊ Ü˛ Ï̂Î̊Ü˛!ê˛

Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚–

Ê˛ˆÏ° ˜ç!ÓÜ˛ (biological) ≤ÃˆÏÎ˚yçl#Î˚ï˛y •° ≤ÃÌÙï˛ ~Ü˛!ê˛ ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó#çˆÏÜ˛ ~Ü˛!ê˛ xyôyˆÏÓ˚Ó˚

(case) ÙˆÏôƒ §¡õ)î≈ §%Ó˚!«˛ï˛ xÓfliyÎ˚ Ó˚yáˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚ ~ÓÇ !mï˛#Î˚ §%fl∫yò% G Ó˚§yˆÏ°y Ê˛° Ùyl%£Ï§• !Ó!Ë˛ß¨

≤ÃÜ˛yÓ˚ ç#Óçv áyòƒ !•§yˆÏÓ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ó˚ Ê˛ˆÏ° Ê˛° ~Ü˛ çyÎ˚ày ˆÌˆÏÜ˛ xyˆÏÓ˚Ü˛ çyÎ˚àyÎ˚ Óy•ˆÏÜ˛Ó˚ ÙyôƒˆÏÙ

fliylyhs˝!Ó˚ï˛ •Î˚ ~ÓÇ Ó#ˆÏçÓ˚ !ÓhflÏyˆÏÓ˚ !ÓˆÏ¢£ÏË˛yˆÏÓ §y•yÎƒ Ü˛ˆÏÓ˚– ˜ç!ÓÜ˛ =Ó˚&c SÈyí˛¸yG ˛õ%!‹Tàï˛ !Óã˛yˆÏÓ˚G

Ê˛ˆÏ°Ó˚ =Ó˚&c x˛õ!Ó˚§#Ù–

4.7 �
 ���!�
��"#�
��

(1) Ê˛° Ü˛yˆÏÜ˛ ÓˆÏ°⁄ í˛zòy•Ó˚î §•ˆÏÎyˆÏà !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ Ê˛ˆÏ°Ó˚ ˆ◊î#!ÓË˛yà Ü˛Ó˚&l–

(2) Ü˛#Ë˛yˆÏÓ Ê˛° §,!‹T •Î˚ ï˛y !lˆÏçÓ˚ Ë˛y£ÏyÎ˚ =!SÈˆÏÎ˚ !°á%l–

(3) Ó#ç!Ó•#l Ê˛° !Ü˛Ë˛yˆÏÓ í˛zq(ï˛ •Î˚⁄

(4) ~Ü˛!ê˛ xyò¢≈ Ê˛ˆÏ°Ó˚ àë˛l Óî≈ly Ü˛Ó˚&l–

(5) í˛zòy•Ó˚îˆÏÎyˆÏà !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ !ÓòyÓ˚# Ê˛ˆÏ°Ó˚ Óî≈ly !òl–

(6) x!ÓòyÓ˚# Ê˛° Ü˛yˆÏòÓ˚ Ó°y •Î˚⁄ í˛zòy•Ó˚î§• !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ x!ÓòyÓ˚# Ê˛ˆÏ°Ó˚ Óî≈ly Ü˛Ó˚&l–

(7) !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ =!FSÈï˛ Ê˛° í˛zòy•Ó˚îˆÏÎyˆÏà xyˆÏ°yã˛ly Ü˛Ó˚&l–
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(8) ˆÎÔ!àÜ˛ Ê˛° Ü˛yˆÏÜ ÓˆÏ°⁄ ~!ê˛ Ü˛Î˚≤ÃÜ˛yˆÏÓ˚Ó˚ G !Ü˛ !Ü˛⁄

(9) Ê˛°cˆÏÜ˛Ó˚ !ÓòyÓ˚î xl%ÎyÎ˚# !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ Ü˛ƒy˛õ!§í˛z° çyï˛#Î˚ Ê˛ˆÏ°Ó˚ !ÓÓÓ˚î !òl–

(10) 8�&��
� �%O�� 2
(a) ˛õyˆÏÌ≈ˆÏlyÜ˛y!˛õ≈ñ˛ (b) ˆ˛õ!Ó˚Ü˛y˛õ≈ñ (c) §y•zˆÏçyÜ˛y˛õ≈ñ

(d) §ˆÏÓ˚y!§§ñ (e) §y•zˆÏÜ˛yly§–

4.8 ���$
�%���

� � � � � � � �
1. (a) !í˛¡∫y¢Î˚ñ (b) x≤ÃÜ,˛ï˛

(c) ˆÙˆÏ§yÜ˛y˛õ≈ (d) ˆÎÔ!àÜ˛ Ê˛°

(e) •Î˚–

2. (a) ˛õyˆÏÌ≈ˆÏlyÜ˛y!˛õ≈ (b) Ê˛°cÜ˛ñ Ó#ç

(c) •zê˛#!Ó˚G

3. (a) Èüüü (iv)È (b) Èüüü (i)È
(c) Èüüü (vi)È (d) Èüüü (ii)È
(e) Èüüü (v)È (f) Èüüü (iii)È

��!���"��	
#$
�%&
(1) 4.2 G 4.4 xÇ¢ ò%!ê˛ ˆòá%l–

(2) 4.2 ~Ó˚ ≤ÃÌÙ xl%ˆÏFSÈˆÏò ˆòá%l–

(3) 4.2 ~Ó˚ ï,˛ï˛#Î˚ xl%ˆÏFSÈˆÏò ˆòá%l–

(4) 4.3 xÇ¢!ê˛ ˆòá%l–

(5) 4.4 xl%ˆÏFSÈˆÏòÓ˚ I xÇ¢!ê˛ˆÏï˛ ˆòá%l–

(6) 4.4 xl%ˆÏFSÈˆÏòÓ˚ II xÇ¢!ê˛ˆÏï˛ ˆòá%l–

(7) 4.4.2 xÇ¢!ê˛ ˆòá%l–

(8) 4.4.3 xl%ˆÏFSÈˆÏò ˛õyˆÏÓl–

(9) 4.4.1 xl%ˆÏFSÈˆÏòÓ˚ IÈüÈ~Ó˚ (ii) xÇˆÏ¢ ̂ òá%l–

(10) (a) 4.2 xÇˆÏ¢Ó˚  ˆ¢£Ï xl%ˆÏFSÈÏò ˆòá%l–

(b) 47.3 xl%ˆÏFSÈÏò!ê˛ ˆòá%l–

(c) 4.4.1 xl%ˆÏFSÈÏˆÏòÓ˚ III˛ xÇ¢!ê˛ ˆòá%l–

(d) 4.4.3üÈ~Ó˚ (i) xÇˆÏ¢ ˆòá%l–

(e) 4.4.3üÈ~Ó˚ (ii) xÇˆÏ¢ ̂ òá%l–
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~Ü˛Ü˛ 5�� Ó#ç (Seeds)ÈüÈí z̨òy•Ó˚î §• Ó# Ï̂çÓ˚ ≤ÃÜ˛yÓ˚̂ ÏË˛ò

(Types with Examples)
FN��

5.0 ��������

5.1 	
���
��


5.2 �&������ �6��:C

5.3 �&������ 	
��
�������

5.4 �&������ FN��

5.4.1 �/�&���+&� ����%� �&������ FN��� )�8���� �&�,

5.4.2 �/�&���+&� ���%� �&������ FN��� )������Q� �&�,

5.4.3 3���&���+&� ���%� �&������ FN��� )W
�� L� ���n
�&�,

����&%�&

5.5 �
��
 �

5.6 ��!���"�� 	
#$
�%&

5.7 ���'���
%


5.0
��������

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ !l¡¨!°!áï˛ !Ó£ÏÎ˚=!° çyly ÎyˆÏÓÈüüüÈ

� Ó#ç Ü˛# ~ÓÇ Ü˛ál Ü˛#Ë˛yˆÏÓ Ó#ˆÏçÓ˚ §,!‹T •Î˚–

� Ó#ˆÏçÓ˚ ˆ◊î#!ÓË˛yà !Ü˛Ë˛yˆÏÓ Ü˛Ó˚y •Î˚ ï˛y Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

� §§ƒ° ~ÓÇ x§§ƒ° Ó#ç Ü˛yˆÏòÓ˚ ÓˆÏ° ï˛y Ó%!V˛ˆÏÎ˚ !òˆÏï˛ ˛õyÓ˚ˆÏÓl–

� ~Ü˛!ê˛ !mÓ#ç˛õe# x§§ƒ° åÙê˛Ó˚äñ !Ü˛ÇÓy !mÓ#ç˛õe# §§ƒ° åˆÓ˚!í˛¸ä ~ÓÇ ~Ü˛Ó#ç˛õe# §§ƒ°

åôyl G Ë)˛Ryä Ó#ˆÏçÓ˚ àë˛l G ï˛yÓ˚ !Ó!Ë˛ß¨ xÇ¢ !ã˛e§• Óî≈ly Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl–

5.1
������
��

í˛z!qòçàˆÏï˛ ÷ô%Ùye §˛õ%‹õÜ˛ í˛z!qòÓ˚y•z Ó#ç í˛zÍ˛õß¨ Ü˛Ó˚ˆÏï˛ §«˛Ù •Î˚– xyÓyÓ˚ §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚

ÙˆÏôƒ =ÆÓ#ç# í˛z!qˆÏòÓ˚ (Angiosperms) Ó#ç=!° Ê˛ˆÏ°Ó˚ ÙˆÏôƒ à!ë˛ï˛ •Î˚ ~ÓÇ Ê˛ˆÏ°Ó˚ ÙˆÏôƒ xyÓ,ï˛

52
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ÌyˆÏÜ˛ñ !Ü˛v Óƒ_´Ó#ç# í˛z!qˆÏò (Gymnosperms) ˆÜ˛yl Ê˛° í˛zÍ˛õß¨ ly •GÎ˚yÎ˚ Ó#ç=!° §Ó˚y§!Ó˚ àË≈˛˛õˆÏeÓ˚

xÌ≈yÍ flf#ˆÏÓ˚î%˛õˆÏe (megrasporophyll) G˛õÓ˚ í˛zÍ˛õß¨ •Î˚ ~ÓÇ ~•z Ü˛yÓ˚ˆÏî Ó#ç=!° flf#ˆÏÓ˚î%˛õˆÏeÓ˚ G˛õˆÏÓ˚

xlyÓ,ï˛ Óy l@¿ (naked) xÓfliyÎ˚ ÌyˆÏÜ˛–

!lˆÏ£ÏˆÏÜ˛Ó˚ (fertilization) ˛õˆÏÓ˚ =ÆÓ#ç# í˛z!qˆÏòÓ˚ !í˛¡∫Ü˛!ê˛ (ovule) Ó#ˆÏç Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚– ~•z Ó#ç

º*î (embryo), Ó#çcÜ˛ (seed coat) ~ÓÇ ˆÜ˛yl ˆÜ˛yl ˆ«˛ˆÏe §§ƒ (endosperm) myÓ˚y à!ë˛ï˛– Ó#çcÜ˛!ê˛

Ó#ˆÏçÓ˚ §Ó≈yˆÏ˛õ«˛y Óy•zˆÏÓ˚Ó˚ xyÓÓ˚ˆÏî ~ÓÇ !í˛¡∫Ü˛cÜ˛!ê˛ (integument) ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÎ˚ ~•z Ó#çcÜ˛ (seed
coat) àë˛l Ü˛ˆÏÓ˚–

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ Ó#ˆÏçÓ˚ àë˛l ~ÓÇ Ó#ˆÏçÓ˚ ˆ◊î#!ÓË˛yà çylˆÏï˛ ˛õyÓ˚y ÎyˆÏÓ– =ÆÓ#ç# í˛z!qˆÏò

~Ü˛Ó#ç˛õe# G !mÓ#ç˛õe# Ó#ˆÏçÓ˚ àë˛làï˛ !Ó£ÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÓ ~ÓÇ §§ƒ° G x§§ƒ° Ó#ˆÏçÓ˚

!Ó£ÏˆÏÎ˚ çyly ÎyˆÏÓ–

5.2

���3
�
�5	�6

=ÆÓ#ç# í˛z!qˆÏò !mÈüÈ!lˆÏ£ÏˆÏÜ˛Ó˚ (double fertilization) ˛õˆÏÓ˚ àË≈˛y¢ˆÏÎ˚Ó˚ (ovary) xË˛ƒhs˝ˆÏÓ˚ !í˛¡∫ˆÏÜ˛Ó˚

(ovule) º*îfli°#ˆÏï (embryo-sac) ~Ü˛•z §ˆÏD º*î (embryo) ~ÓÇ §§ƒ (endosperm) àë˛ˆÏlÓ˚ Ü˛yç

÷Ó˚& •ˆÏÎ˚ ÎyÎ˚– º*ˆÏîÓ˚ ˛õ!Ó˚fl≥%˛ê˛l (development) §¡õ)î≈ •ˆÏÎ˚ ˆàˆÏ° ï˛ál•z !í˛¡∫Ü˛ (ovule Óy me-
gasporangium) !ê˛ˆÏÜ˛ Ó#ç Ó°y •Î˚– !í˛¡∫Ü˛!ê˛ Îï˛•z ˛õ!Ó˚îï˛ •ˆÏï˛ ÌyˆÏÜ˛ñ !í˛¡∫Ü˛cÜ˛!ê˛ (integument)
e´ˆÏÙ ÷!Ü˛ˆÏÎ˚ ÎyÎ˚ G ˛õˆÏÓ˚ ~!ê˛ ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÎ˚ Ó#çcÜ˛ (seed coat) àë˛l Ü˛ˆÏÓ˚– §yôyÓ˚îï˛/ Óy•zˆÏÓ˚Ó˚

!í˛¡∫Ü˛cÜ˛!ê˛ Ó!•/Ó#çcÜ˛ Óy ˆê˛fiê˛y (testa) G !Ë˛ï˛ˆÏÓ˚Ó˚ !í˛¡∫Ü˛cÜ˛!ê˛ xhs˝/Ó#çcÜ˛ Óy ˆê˛à‰ˆÏÙl (tegmen)
àë˛l Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ˛õ!Ó˚îï˛ Ó#ˆÏç ~•z cÜ˛ÈüÈò%!ê˛ ˛õ,ÌÜ˛Ë˛yˆÏÓ ÌyˆÏÜ˛ñ xÌÓy ò%!ê˛ cÜ˛ ~Ü˛!eï˛ •ˆÏÎ˚ ~Ü˛!ê˛Ùye

cÜ˛ àë˛l Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ˛õ!Ó˚fl≥%˛ê˛lÓ˚ï˛ Ó#ˆÏç ~Ü˛!ê˛ º*î ~ÓÇ º*îˆÏÜ˛ áyòƒ §Ó˚ÓÓ˚yˆÏ•Ó˚ çlƒ §§ƒ (en-
dosperm) Ùç%ï˛ ÌyˆÏÜ˛ ~ÓÇ ~•z §§ƒ§• º*î º*îˆÏ˛õy£ÏÜ˛ Ü˛°y (nucellus)ÈüÈ~Ó˚ ÙˆÏôƒ xÓfliyl Ü˛ˆÏÓ˚–

º*î Îï˛•z xyÜ˛yˆÏÓ˚ Óyí˛¸ˆÏï˛ ÌyˆÏÜ˛ §ˆÏ§ƒÓ˚ ˛õ!Ó˚Ùyî Ü˛ˆÏÙ ÎyÎ˚ ~ÓÇ º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚G e´ˆÏÙ xÓ°%!Æ

âˆÏê˛– ~•zË˛yˆÏÓ º*ˆÏîÓ˚ àë˛l §¡õß¨ •ˆÏÎ˚ ˆàˆÏ° º*ˆÏîÓ˚ ã˛yÓ˚˛õyˆÏ¢Ó˚ ç°#Î˚ xÇ¢ (moisture) Ü˛ÙˆÏï˛ ÌyˆÏÜ˛

~ÓÇ º*ˆÏîÓ˚ áyòƒ e´ˆÏÙ Ü˛!ë˛l •ˆÏÎ˚ xoyÓƒ (insoluble) §!MÈ˛ï˛ áyˆÏòƒ (reserve food) ˛õ!Ó˚îï˛ •Î˚–

º* Ï̂îÓ˚ ¢yÓ˚#Ó˚Ó,_#Î˚ !e´Î˚yÜ˛°y˛õ (physiological activity) Ü˛ Ï̂Ù ÎyÎ˚ ~ÓÇ ~Ë˛y Ï̂Ó ÷‹Ò≤ÃyÎ˚ G §%Æ xÓfliy≤ÃyÆ

(dormant) ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó#çcÜ˛ myÓ˚y xyÓ,ï˛ ˛õ)î≈ ˛õ!Ó˚îï˛ !l!£Ï_´ !í˛¡∫Ü˛!ê˛ˆÏÜ˛ Ó#ç xyáƒy ˆòGÎ˚y

•Î˚–

Ó#ç à!ë˛ï˛ •ÓyÓ˚ §yˆÏÌ §yˆÏÌ àË≈˛y¢Î˚!ê˛ (ovary) Ê˛ˆÏ° ˛õ!Ó˚îï˛ •Î˚– ~•z Ó#ç G Ê˛° àë˛l =ÆÓ#ç#

í˛z!qˆÏòÓ˚ ˜çÓ!lÜ˛ !e´Î˚yÓ˚ Ó!•/≤ÃÜ˛y¢– Ó#ˆÏçÓ˚ ÙˆÏôƒ xÓ!fliï˛ º*î §%Æ xÓfliyÎ˚ (dormant) ÌyˆÏÜ˛ ~ÓÇ

xl%Ü)˛° ˛õ!Ó˚ˆÏÓˆÏ¢ xB%˛ˆÏÓ˚yòàÙ (germination)ÈüÈ~Ó˚ ÙyôƒˆÏÙ §ç#Óï˛yÓ˚ °«˛î ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ G x˛õ!Ó˚îï˛

í˛z!qˆÏòÓ˚ çß√ ˆòÎ˚–
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5.3
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�
 �����
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(Types of Seeds)

Ó#ˆÏçÓ˚ ÙˆÏôƒ º*î Óy ~ˆÏ¡∫…yˆÏÎ˚y (embryo) xÇ¢!ê˛Ó˚ ò%!ê˛ Ù%áƒ xÇ¢ ÌyˆÏÜ˛ÈüüüÈ~Ü˛!ê˛ x«˛ Óy xƒy!:§Ï‰

(axis) ~ÓÇ x˛õÓ˚!ê˛ Ó#ç˛õe Óy Ü˛!ê˛!°í‰˛l (cotyledon)– Ó#ç˛õˆÏeÓ˚ §Çáƒy xl%ÎyÎ˚# =ÆÓ#ç# í˛z!qˆÏòÓ˚

Ó#ç=!°ˆÏÜ˛ ≤Ãôylï˛ ò%!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚– (1) ~Ü˛Ó#ç˛õeÎ%_´ Ó#çˆÏÜ˛ ~Ü˛Ó#ç˛õe# Ó#ç Óy

ÙˆÏlyÜ˛!ê˛!°í˛ly§ §#í˛ (monocotyledonous seed) ÓˆÏ°– ôylñ àÙñ Ë%˛Ryñ ây§ñ ly!Ó˚ˆÏÜ˛°ñ Ü˛°y ≤ÃË,˛!ï˛

~Ü˛Ó#ç˛õe# Ó#ç (oryza sativa cocos nucifera) ~ÓÇ (2) ò%•z!ê˛ Ó#ç˛õeÎ%_´ Ó#ç Ï̂Ü˛ !mÓ#ç˛õe# Ó#ç

Óy í˛y•zÜ˛!ê˛!°í˛ly§ §#í˛ (dicotyledonous seed) ÓˆÏ°– ˆSÈy°yñ Ùê˛Ó˚ñ xyÙñ çyÙñ ˆÓ˚!í˛¸ñ ¢y° ≤ÃË,˛!ï˛

!mÓ#ç˛õe# Ó#ç (Mangifera indica pisum sativum)–

Ó#ˆÏçÓ˚ ÙˆÏôƒ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈ (endosperm) xÇ¢!ê˛ º*îˆÏÜ˛ áyòƒ §Ó˚ÓÓ˚yˆÏ• Ü˛ˆÏÓ˚– xˆÏlÜ˛§ÙÎ˚

˙ áyòƒ Ó#ç˛õˆÏeÓ˚ ÙˆÏôƒG §!MÈ˛ï˛ •Î˚– ~•z áyòƒ §MÈ˛Î˚ fliyˆÏlÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ó#çˆÏÜ˛ xyÓyÓ˚ ò%!ê˛

ˆ◊î#ˆÏï˛ Ë˛yà Ü˛Ó˚y ÎyÎ˚–

(1) §§ƒ° Óy xƒy°‰Ó%!Ùly§ (albuminous) Ó#çÈ ≠ ~ˆÏ«˛ˆÏe Ó#ç˛õˆÏeÓ˚ Óy•zˆÏÓ˚ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈

xÇˆÏ¢ áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– !mÓ#ç˛õe# Ó#ç ˆÎÙl xyï˛yñ ˆÓ˚!í˛¸ ≤ÃË,˛!ï˛ G ~Ü˛Ó#ç˛õe# Ó#ç ˆÎÙl ôylñ

Ë%˛Ry ≤ÃË,˛!ï˛ˆÏï˛ ~Ó˚Ü˛Ù áyòƒ §MÈ˛Î˚ ˆòáy ÎyÎ˚ ÓˆÏ° ~ˆÏÜ˛ §§ƒ° Ó#ç Óy ~ˆÏ[˛yflõy!Ù≈Ü˛ Ó#ç (endospermic
seed) Ó°y •Î˚ (oryza sativa cocos nucifera, Ricinus Communis)–

(2) x§§ƒ° Óy ~:‰xƒy°‰Ó%!Ùly§ (exalbuminous) Ó#çÈ ≠ ~ˆÏ«˛ˆÏe §ˆÏ§ƒÓ˚ Óy•zˆÏÓ˚ G Ó#ç˛õˆÏeÓ˚

ÙˆÏôƒ áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– !mÓ#ç˛õe# Ó#ç ˆÎÙl ˆSÈy°yñ Ùê˛Ó˚ ≤ÃË,˛!ï˛ ~ÓÇ ~Ü˛Ó#ç˛õe# Ó#ç ˆÎÙl G°ñ

˛õyï˛yˆÏ¢G°y (Vallisneria) ≤ÃË,˛!ï˛ˆÏï˛ ~Ó˚Ü˛Ù Ó#ç˛õˆÏe áyòƒ §MÈ˛Î˚ ˆòáy ÎyÎ˚ ÓˆÏ° ~ˆÏòÓ˚ x§§ƒ° Ó#ç

Óy ll‰ ~ˆÏ[˛yflõyÓ˚!ÙÜ˛ Ó#ç (non-endospermic) Ó°y •Î˚ (Alisma plantaga, pisum sativum, Cicer
arietinum)–

~•z ò%•zôÓ˚̂ ÏlÓ˚ Ó# Ï̂ç § Ï̂§ƒÓ˚ í z̨̨ õ!fli!ï˛ G xl%̨ õ!fli!ï˛ SÈyí ¸̨yG Ó# Ï̂çÓ˚ Ù Ï̂ôƒ xyÓ˚ ~Ü˛ôÓ˚̂ ÏlÓ˚ áyòƒ§MÈ˛Î˚Ü˛yÓ˚#

Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– §yôyÓ˚îË˛yˆÏÓ º&î G §§ƒˆÏÜ˛ !âˆÏÓ˚ ˆÎ Ü˛°y ÌyˆÏÜ˛ ï˛yˆÏÜ˛ º*îˆÏ˛õy£ÏÜ˛

Ü˛°y Óy !lí˛zˆÏ§°y§ (nucellus) Ó°y •Î˚ ~ÓÇ º*ˆÏîÓ˚ àë˛l §¡õ)î≈ •ÓyÓ˚ xyˆÏà•z ~!ê˛ !l/ˆÏ£Ï!¢ï˛ •ˆÏÎ˚

ÎyÎ˚– ï˛ˆÏÓ Ü˛ˆÏÎ˚Ü˛ˆÏ«˛ˆÏe ˆÎÙl xƒyÙyˆÏÓ˚rê˛y§# (Amaranthaceae), Ü˛ƒyˆÏl§# (Cannaceae), ˛õy•z˛õyˆÏÓ˚§#

(Piperaceae), Ü˛ƒy˛õy!Ó˚̂ Ïí˛§# (Capparidaceae)ñ !ç!OÓy Ï̂Ó˚§# (Zingiberaceae) ˆàyeË%̨ _´ í z̨!q Ï̂òÓ˚ Ó# Ï̂ç

º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ í˛z˛õ!fli!ï˛ °«˛ƒ Ü˛Ó˚y ÎyÎ˚ ~ÓÇ ~!ê˛ˆÏï˛ áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– ~•z !ÓˆÏ¢£Ï áyòƒ§MÈ˛Î˚Ü˛yÓ˚#

Ü˛°yˆÏÜ˛•z ˛õ!Ó˚º*î Óy ˆ˛õ!Ó˚flõyÙ≈ (perisperm) Ó°y •Î˚– ˆÎÙl !mÓ#ç˛õe# Ó#ç ˆÓ˚!í˛¸ñ ˆày°Ù!Ó˚ã˛ G

~Ü˛Ó#ç˛õe# Ó#ç ˆÎÙl Ü˛°y •zï˛ƒy!ò Ó#ˆÏç ˆ˛õ!Ó˚flõyÙ≈ ˆòáy ÎyÎ˚–
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5.4
 
���3
�
 )9��

!lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚Óï˛#≈ ˛õÎ≈yˆÏÎ˚ !í˛¡∫Ü˛!ê˛ ~Ü˛ Óy ~Ü˛y!ôÜ˛ Ó#çcÜ˛ myÓ˚y xyÓ,ï˛ •ˆÏÎ˚ Ó#ç àë˛l Ü˛ˆÏÓ˚–

§yôyÓ˚îï˛/ Ó!•/Ó#çcÜ˛ Óy ˆê˛fiê˛y (testa) G xhs˝/Ó#çcÜ˛ Óy ˆê˛à‰ˆÏÙl (tegmen) ò%!ê˛ ˛õ,ÌÜ˛ hflÏÓ˚ !•§yˆÏÓ

Ó#ˆÏç í˛z˛õ!fliï˛ ÌyˆÏÜ˛– xyÓyÓ˚ xˆÏlÜ˛§ÙÎ˚ ~•z ò%!ê˛ Ó#çcÜ˛ ~Ü˛!eï˛ •ˆÏÎ˚ ~Ü˛!ê˛Ùye hflÏÓ˚ àë˛l Ü˛ˆÏÓ˚–

~Ë˛yˆÏÓ Ó#çcÜ˛ myÓ˚y xyÓ,ï˛ xÇ¢!ê˛Ó˚ lyÙ Ü˛yÓ˚ˆÏl° (kernel) Óy xhs˝Ó#≈ç– Ó#ˆÏçÓ˚ ~•z xÇˆÏ¢•z º*î

(embryo) G §!MÈ˛ï˛ áyòƒ §§ƒ (endosperm) Óy ˆ˛õ!Ó˚flõyÙ≈ (perisperm) Ó˚*ˆÏ˛õ xÓfliyl Ü˛ˆÏÓ˚– ~!ê˛

Ó#ˆÏçÓ˚ §yôyÓ˚î àë˛l •ˆÏ°G Ó#ç˛õˆÏeÓ˚ §Çáƒy xl%ÎyÎ˚# ~ÓÇ §ˆÏ§ƒÓ˚ í˛z˛õ!fli!ï˛ Óy x˛õ%˛õ!fli!ï˛ xl%ÎyÎ˚#

Ü˛ˆÏÎ˚Ü˛ôÓ˚ˆÏlÓ˚ Ó#ˆÏçÓ˚ àë˛l G ˜Ó!¢‹Tƒ xyˆÏSÈ ~ÓÇ ˆ§=!° l#ˆÏã xyˆÏ°yã˛ly Ü˛Ó˚y •°ÈüüüÈ

����� ���	�� 5.4.1 ≠ ~Ü˛!ê˛ !mÓ#ç˛õe# x§§ƒ° Ó#ˆÏçÓ˚ åÙê˛Ó˚Ó#çä àë˛l

5.4.1
	C
�3��'�
�����

���3
�
)9��
D%8�
�
�3E

%8�
�
(Pisum sativum) Ó#ˆÏçÓ˚ xyÜ,˛!ï˛ ˆày°yÜ˛yÓ˚– Ó#çcˆÏÜ˛ §%flõ‹T Ó!•/Ó#çcÜ˛ Óy ˆê˛fiê˛y (testa)
ÌyÜ˛ˆÏ°G xhs˝/Ó#çcÜ˛ Óy ˆê˛àˆÏÙl (tegmen) ÌyˆÏÜ˛ ly– Ó!•/Ó#çcÜ˛!ê˛ {£ÏÍ §yòy Ó˚ˆÏ.Ó˚ ~ÓÇ ~Ó˚

G˛õÓ˚ !í˛¡∫Ü˛ly!Ë˛ Óy •y•z°yÙ (hilum) ~ÓÇ !í˛¡∫Ü˛Ó˚¶…˛ Óy Ùy•zˆÏe´y˛õy•z° (micropyle) lyÙÜ˛ !SÈo!ê˛ ˆòáy

ÎyÎ˚ )�*�+� � -.-� 5.4.1,– ˆê˛fiê˛y x˛õ§yÓ˚î (remove) Ü˛Ó˚ˆÏ° xhs˝Ó#≈ç Óy ˆÜ˛Ó˚ˆÏl° (kernel) !ê˛ ˆòáy

ÎyÎ˚– ~!ê˛ Ó˚§yˆÏ°yñ •°%òÓˆÏî≈Ó˚ G ò%!ê˛ xÇˆÏ¢ !ÓË˛_´– ~•z xÇ¢ò%!ê˛•z •° Ó#ç˛õe Óy Ü˛!ê˛!°í˛l‰ (coty-
ledon), ~ÓÇ ~Ó˚ ÙˆÏôƒ º*ˆÏîÓ˚ áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– Ùê˛Ó˚ Ó#ˆÏç ˆÜ˛yl §§ƒ Óy ~ˆÏ[˛yflõyÙ≈ (endosperm)
ly ÌyÜ˛yÎ˚ Ùê˛Ó˚ ~Ü˛!ê˛ ~:xƒy°Ó%!Ùly§ (exalbuminous) Óy x§§ƒ° Óy ll‰~ˆÏ[˛yflõyÓ˚!ÙÜ˛ (non-
endospermic) Ó#ç– Ó#ç˛õe ò%!ê˛Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˆSÈyê˛ ò[˛yÜ˛yÓ˚ xÇ¢ ÌyˆÏÜ˛ñ ÎyˆÏÜ˛ º*îy«˛ Óy ~¡∫…yˆÏÎ˚yly°

xƒy!:§ (embryonal axis) ÓˆÏ°– ~Ó˚ í˛z˛õˆÏÓ˚Ó˚ xÇ¢!ê˛ º*îÙ%Ü%˛° Óy !≤’!Ùí˛z° (plumule) àë˛l Ü˛ˆÏÓ˚

Îy ˛õ!Ó˚îï˛ •ˆÏÎ˚ !Óê˛˛õï˛sf (shoot system) à!ë˛ï˛ •Î˚– º*îyˆÏ«˛Ó˚ l#ˆÏã˛Ó˚ xÌ≈yÍ º*îÙ%Ü%˛ˆÏ°Ó˚ !Ó˛õÓ˚#ï˛

!òˆÏÜ˛ xÓ!fliï˛ º*îÙ)° Óy Ó˚ƒy!í˛Ü˛°‰ àë˛l Ü˛ˆÏÓ˚ ~ÓÇ ~!ê˛ ˛õ!Ó˚îï˛ xÓfliyÎ˚ Ù)°ï˛sf (root system) à!ë˛ï˛

!í˛¡∫Ü˛Ó˚¶…̨ Ó#ç˛õe
º*îÙ%Ü%̨ °

Ó#ç˛õey!ôÜ˛y[˛

º*îÙ)°
Ó#ç˛õeyÓÜ˛y[˛

º*îÙ)°!í˛¡∫Ü˛ly!Ë˛˛
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•Î˚– º*îyˆÏ«˛Ó˚ º*îÙ%Ü%˛° G Ó#ç˛õˆÏeÓ˚ §ÇˆÏÎyàfliˆÏ°Ó˚ ÙôƒÓï˛#≈ xÇ¢!ê˛ˆÏÜ˛ Ó#ç˛õey!ôÜ˛y[˛ Óy ~!˛õÜ˛ê˛y•z°

(epicotyle) ~ÓÇ º&îÙ)° G Ó#ç˛õˆÏeÓ˚ §ÇˆÏÎyàfliˆÏ°Ó˚ ÙôƒÓï˛#≈ xÇ¢!ê˛ˆÏÜ˛ Ó#ç˛õeyÓÜ˛y[˛ Óy •y•zˆÏ˛õyÜ˛ê˛y•z°

(hypocotyle) ÓˆÏ°– )�*�+� � -.-� 5.4.1,

5.4.2
	C
�3��'�
����

���3
�
)9��
D�
�	��F

�3E

�
�	��F
 (Ricinus communis) Ó#ˆÏçÓ˚ xyÜ,˛!ï˛ xyÎ˚ï˛yÜ˛yÓ˚– ˆÓ˚!í˛¸ Ó#ˆÏçÓ˚ Ó#çcÜ˛ (seed coat)!ê˛
Ü˛!ë˛lñ Ë˛D%Ó˚ G !ã˛!eï˛ (ruminate) ~ÓÇ ~!ê˛ ÷ô%Ùye Ó!•/Ó#çcÜ˛ Óy ˆê˛fiê˛y (testa) myÓ˚y à!ë˛ï˛ñ ~ˆÏï˛

xhs˝/Ó#çcÜ˛˛ Óy ˆê˛àˆÏÙl‰ (tegmen) ÌyˆÏÜ˛ ly– ˆê˛fiê˛y (testa)ÈüÈ~Ó˚ §)- ≤ÃyˆÏhs˝ ~Ü˛!ê˛ ˆày°yÜ˛yÓ˚ §yòy

flõˆÏOÓ˚ Ùï˛ xÇ¢ ˆòáy ÎyÎ˚ñ ÎyˆÏÜ˛ Ü˛ƒyÓ˚yB˛° (caruncle) ÓˆÏ°– ~•z Ü˛ƒyÓ˚yB˛°!ê˛ !í˛¡∫Ü˛ÈüÈly!Ë˛ (hilum)
G !í˛¡∫Ü˛Ó˚¶…˛ (micropyle) ˆÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá– Ü˛ƒyÓ˚yB˛° ç° ˆ¢y£Ïî Ü˛Ó˚ˆÏï˛ ˛õyÓ˚yÎ˚ xB%˛ˆÏÓ˚yÂàˆÏÙÓ˚

§ÙÎ˚ ~!ê˛ Ü˛yˆÏç °yˆÏà )�*�+� � -.-� 5.4.2,–

��������	��5.4.2 ≠ ~Ü˛!ê˛ ~Ü˛Ó#ç˛õe# §§ƒ° Ó#ˆÏçÓ˚ åˆÓ˚!í˛¸Ó#çä àë˛l

Ó!•/Ó#çcÜ˛ Óy ˆê˛fiê˛y!ê˛ (testa) x˛õ§yÓ˚î Ü˛Ó˚ˆÏ° ~Ü˛!ê˛ ˛õyï˛°y !V˛Õ‘# myÓ˚y xyÓ,ï˛ xhs˝Ó#≈ç!ê˛ (kernel)
ˆòáˆÏï˛ ˛õyGÎ˚y ÎyÎ˚– ~•z ˛õyï˛°y ˛õò≈y!ê˛ˆÏÜ˛•z ˛õ!Ó˚º*î Óy ˆ˛õ!Ó˚flõyÙ≈ (perisperm) Ó°y •Î˚ñ Îy ≤ÃÜ,˛ï˛˛õˆÏ«˛

º*îˆÏ˛õy£ÏÜ˛ Ü˛°y Óy !lí˛zˆÏ§°y§ (nucellus)ÈüÈ~Ó˚ xÓ!¢‹T xÇ¢– xhs˝Ó#≈ç Óy ˆÜ˛Ó˚ˆÏlˆÏ°Ó˚ (kernel) ò%!ê˛

xÇ¢ ˆòáy ÎyÎ˚– ÙôƒfliˆÏ° º*î Óy ~¡∫…yˆÏÎ˚y (embryo) ~ÓÇ ~ˆÏÜ˛ !âˆÏÓ˚ ÌyˆÏÜ˛ ˜ï˛°y_´ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈

(endosperm)– º*î!ê˛ x!ï˛ §)- ~ÓÇ ~!ê˛ ò%!ê˛ Ó#ç˛õe (cotyledon) myÓ˚y à!ë˛ï˛ ~ÓÇ §§ƒ•z xhs˝Ó#≈ˆÏçÓ˚

Ù%áƒ xÇ¢– ˆÓ˚!í˛¸ Ó#ˆÏçÓ˚ ˜Ó!¢‹Tƒ ~•z ˆÎñ ~Ó˚y !mÓ#ç˛õe# •ˆÏ°G §§ƒ Óy ~ˆÏ[˛yflõyˆÏÙ≈Ó˚ ÙˆÏôƒ áyòƒ

§!MÈ˛ï˛ Ó˚yˆÏá– §)- Ó#ç˛õe ò%!ê˛Ó˚ àyˆÏÎ˚ !¢Ó˚yÈüÈí˛z˛õ!¢Ó˚y ˆòáy ÎyÎ˚– Ó#ç˛õe ò%!ê˛Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˆSÈyê˛ ò[˛yÜ˛yÓ˚

xÇ¢ ˆòáy ÎyÎ˚ñ ÎyˆÏÜ˛ º*îy«˛ Óy ~¡∫…yˆÏÎ˚yly° xƒy!:§ (embryonal axis) ÓˆÏ°– ~Ó˚ í˛z˛õˆÏÓ˚Ó˚ xÇ¢!ê˛

º*îÙ%Ü%˛° Óy !≤’!Ùí˛z° (plumule)ñ Îy ˛õ!Ó˚îï˛ •ˆÏÎ˚ !Óê˛˛õï˛sf (shoot system) àë˛l Ü˛ˆÏÓ˚ ~ÓÇ l#ˆÏã˛Ó˚

Ó#çcÜ˛      ˛õ!Ó˚º*î            §§ƒ

Ü˛ƒyÓ˚yB˛°
Ó#ç˛õe

Ó#ç˛õe º*îÙ)°

º*îÙ)° º*îÙ%Ü%̨ °
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xÇ¢!ê˛ º*îÙ)° Óy Ó˚ƒy!í˛Ü‰˛° (radicle), Îy ˛õ!Ó˚îï xÓfliyÎ˚ Ù)°ï˛sf (root system) àë˛l Ü˛ˆÏÓ˚– )�*�+
� -.-� 5.4.2,–

5.4.3
7��
�3��'�
����

���3
�
)9��
D@��
*
���G�

�3E

(1)�W
��(Oryza sativa) ≤ÃÜ,˛ï˛˛õˆÏ«˛ ~Ü˛Ó#ç# Ê˛° ~ÓÇ ~!ê˛ ~Ü˛!ê˛ {£ÏÍ ÓyòyÙ# Ó˚ˆÏ.Ó˚ ¢_´ xyÓÓ˚î#Ó˚

myÓ˚y ì˛yÜ˛y ÌyˆÏÜ˛– ~•z xyÓÓ˚î!ê˛ Ó#çcÜ˛ (seed coat) G Ê˛°cÜ˛ (fruit coat) ò%!ê˛Ó˚ !Ù°ˆÏlÓ˚ Ê˛ˆÏ°

à!ë˛ï˛ •Î˚– Ê˛ˆÏ°Ó˚ Ó!•gflÏÜ˛ G Ó#ˆÏçÓ˚ cÜ˛ ~•z ò%!ê˛ ~Ü˛ˆÏe §ÇÎ%_´ •ˆÏÎ˚ ~Ë˛yˆÏÓ ˆÎ Ê˛° G Ó#ˆÏçÓ˚ §,!‹T

•Î˚ ï˛yˆÏÜ˛ Ü˛ƒy!Ó˚x˛õ‰!§§ (caryopsis) ÓˆÏ°–

ôyˆÏlÓ˚ ~•z xyÓÓ˚î#!ê˛ x˛õ§yÓ˚î Ü˛Ó˚ˆÏ° xhs˝Ó#≈ç Óy ˆÜ˛Ó˚ˆÏl° (kernel) ˆòáˆÏï˛ ˛õyGÎ˚ ÎyÎ˚– xhs˝Ó#≈ˆÏç

x!ôÜ˛yÇ¢ fliyl ç%ˆÏí˛¸ ÌyˆÏÜ˛ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈ (endosperm) ~ÓÇ l#ˆÏã˛ ~Ü˛˛õyˆÏ¢ «%˛oyÜ˛yÓ˚ º*î Óy

~¡∫…yˆÏÎ˚y!ê˛ (embryo) xÓfliyl Ü˛ˆÏÓ˚– º*î!ê˛ ~Ü˛!ê˛Ùye Ó#ç˛õe G º*îy«˛ !lˆÏÎ˚ à!ë˛ï˛ ~ÓÇ Ó#ç˛õe!ê˛ˆÏÜ˛

fl%ÒˆÏê˛°yÙ (scutellum) Ó°y •Î˚– º*îyˆÏ«˛Ó˚ ò%!ê˛ §%flõ‹T xÇ¢ º*ˆÏîÓ˚ ò%•z ≤ÃyˆÏhs˝ xÓfliyl Ü˛ˆÏÓ˚– í˛z˛õ!Ó˚Ë˛yˆÏàÓ˚

xÇ¢!ê˛  º*îÙ%Ü%˛° Óy !≤’!Ùí˛z° (plumule) G !l¡¨Ë˛yˆÏàÓ˚ xÇ¢!ê˛ º*îÙ)° Óy Ó˚ƒy!í˛Ü˛° (radicle) lyˆÏÙ

˛õ!Ó˚!ã˛ï˛– ò%!ê˛ ˛õ,ÌÜ˛ xyÓÓ˚î# !≤’!Ùí˛z° Óy Ó˚ƒy!í˛Ü‰˛°ˆÏÜ˛ xyÓ,ï˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá– ~ˆÏòÓ˚ ÎÌye´ˆÏÙ Ü˛!°G˛õ‰ê˛y•z°

(coleoptile) G Ü˛!°GÓ˚y•zçy (coleorhiza) Ó°y •Î˚– )�*�+�� -.-�5.4.3a,– xB%̨ Ï̂Ó˚yòà Ï̂ÙÓ˚ §ÙÎ˚ fl%Ò Ï̂ê˛°y Ï̂ÙÓ˚

í˛z˛õˆÏÓ˚Ó˚ xÇˆÏ¢Ó˚ ˛õyï˛°y xƒy!°í˛zˆÏÓ˚yl hflÏÓ˚ ˆÌˆÏÜ˛ !l/§,ï˛ í˛zÍˆÏ§ã˛Ü˛ ~ˆÏ[˛yflõyˆÏÙ≈Ó˚ §!MÈ˛ï˛ áyòƒˆÏÜ˛ oÓ#Ë)˛ï˛

G §Ó˚!°Ü,˛ï˛ (simple) Ü˛ˆÏÓ˚ñ Îy º*îyˆÏ«˛Ó˚ ò%•z xÇˆÏ¢Ó˚ Ó,!k˛ˆÏï˛ áyòƒ ˆÎyàyÎ˚– º*îÙ%Ü%˛° ˛õ!Ó˚îï˛ •ˆÏÎ˚

!Óê˛˛õï˛sf (shoot system) ~ÓÇ º*îÙ)° ˛õ!Ó˚îï˛ •ˆÏÎ˚ Ù)°ï˛sf (root system) àë˛l Ü˛ˆÏÓ˚–

��������	��5.4.3a ≠ ~Ü˛!ê˛ ~Ü˛Ó#ç˛õe#  §§ƒ° Ó#ˆÏçÓ˚ åôylä àë˛l

(2)� ���n
� (Zea mays) Ó#çG ôyˆÏlÓ˚ ÙˆÏï˛y ≤ÃÜ,˛ï˛˛õˆÏ«˛ ~Ü˛!ê˛ ~Ü˛Ó#ç# Ê˛°– Ë%˛RyÓ˚ òyly!ê˛ ã˛ƒy≤Wzy

G xyÎ˚ï˛yÜ˛yÓ˚ ~ÓÇ ~!ê˛ ~Ü˛!ê˛ ˆ§yly°# •°%ò Ó˚ˆÏ.Ó˚ ¢_´ xyÓÓ˚î# !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛– ~•z xyÓÓ˚î#!ê˛G

ôyˆÏlÓ˚ Ùï˛ Ó#çcˆÏÜ˛Ó˚ (seed coat) !Ù°ˆÏlÓ˚ Ê˛ˆÏ° à!ë˛ï˛ •Î˚ ~ÓÇ ~ˆÏÜ˛ Ü˛ƒy!Ó˚x˛õ‰!§§ (caryopsis)
çyï˛#Î˚ Ê˛° ÓˆÏ°–

Ê˛°cÜ˛ G Ó#çcÜ˛

º*î

§§ƒ

ˆÜ˛y!°G˛õê˛y•z°

fl%Ò̂ Ïê˛°yÙ

åÓ#ç˛õeä

º*îÙ%Ü%̨ °

     º*îÙ)°

  ̂ Ü˛y!°GÓ̊y•zçy
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Ë%˛RyÓ˚ Ó!•Ó˚yÓÓ˚î#!ê˛ åÓ#çcÜ˛ G Ê˛°cÜ˛ §ÇÎ%_´ •ˆÏÎ˚ à!ë˛ï˛ä {£ÏÍ !˛õD°ÓˆÏî≈Ó˚ G xô≈fl∫FSÈ •Î˚–

Ó!•Ó˚yÓÓ˚î#Ó˚ G˛õˆÏÓ˚ §yòy Ó˚ˆÏ.Ó˚ ~Ü˛!ê˛ xfl∫FSÈ xÇ¢ ˆòáy ÎyÎ˚ñ ÎyˆÏÜ˛ ˆí˛°ê˛ˆÏÎ˚í˛ fliyl (deltoid area)
Ó°y •Î˚ )�*�+�� -.-�5.4.3b,– Ê˛°cÜ˛ (fruit coat) ÌyÜ˛yÎ˚ Ë%˛RyòylyÎ˚ !í˛¡∫Ü˛ly!Ë˛ (hilum) G !í˛¡∫Ü˛Ó˚¶…˛

(micropyle) ˆòáˆÏï˛ ˛õyGÎ˚y ÎyÎ˚ ly– ˆí˛°ê˛ˆÏÎ˚í˛ xÇˆÏ¢Ó˚ l#ˆÏã˛ º*î Óy ~¡∫…yˆÏÎ˚y (embryo) ÌyˆÏÜ˛– º*î!ê˛

~Ü˛!ê˛Ùye Ó#ç˛õe (cotyledon) G º*îy«˛ (embryonal axis) !lˆÏÎ˚ à!ë˛ï˛ ~ÓÇ Ó#ç˛õe!ê˛ˆÏÜ˛ fl%ÒˆÏê˛°yÙ

(scutellum) Ó°y •Î˚– º*îy«˛ ò%!ê˛ xÇˆÏ¢ !ÓË˛_´ÈüüüÈº*îÙ%Ü%˛° Óy !≤’!Ùí˛z° (plumule) ~!ê˛ ˆÜ˛y!°G˛õ‰ê˛y•z°

(coleoptile) !òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛ ~ÓÇ º*îÙ%° Óy Ó˚ƒy!í˛Ü˛°‰ (radicle) ˆÎ!ê˛ ˆÜ˛y!°GÓ˚y•zçy (coleorhiza)
!òˆÏÎ˚ ì˛yÜ˛y ÌyˆÏÜ˛– ï˛ˆÏÓ xhs˝Ó#≈ˆÏçÓ˚ (kernel) x!ôÜ˛yÇ¢ fliyl ç%ˆÏí˛¸ ÌyˆÏÜ˛ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈ (endosperm),
Îy º*ˆÏîÓ˚ §!MÈ˛ï˛ áyˆÏòƒÓ˚ xyôyÓ˚ Ó˚*ˆÏ˛õ ÓƒÓ•*ï˛ •Î˚ ~ÓÇ §§ƒ!ê˛ ~!˛õˆÏÌ!°Î˚yÙ (epithellium) lyÙÜ˛ hflÏÓ˚

!òˆÏÎ˚ fl%ÒˆÏê˛°yÙ ˆÌˆÏÜ˛ ˛õ,ÌÜ˛ Ü˛Ó˚y ÌyˆÏÜ˛– xB%˛ˆÏÓ˚yòàˆÏÙÓ˚ §ÙÎ˚ º*îÙ%Ü%˛° ˛õ!Ó˚îï˛ •ˆÏÎ˚ !Óê˛˛õï˛sf (shoot
system) ~ÓÇ º*îÙ%Ü%˛° ˛õ!Ó˚îï˛ •ˆÏÎ˚ Ù%°ï˛sf (root system) àë˛l Ü˛ˆÏÓ˚–

��������	��5.4.3b ≠ ~Ü˛!ê˛ ~Ü˛Ó#ç˛õe# §§ƒ° Ó#ˆÏçÓ˚ åË%˛Ryòylyä àë˛l

��������

í˛z˛õˆÏÓ˚Ó˚ xÇ¢=!° ˛õí˛¸ÓyÓ˚ ˛õÓ˚ l#ˆÏã˛Ó˚ ≤ÃŸ¿=!°Ó˚ í˛z_Ó˚ !òˆÏï˛ ˛õyÓ˚y ÎyˆÏÓ–

1. ��N���� ���'���8������ �
F� ��� 2

(a) =ÆÓ#ç# í˛z!qˆÏòÏÓ˚ Ó#ç=!° Ê˛ˆÏ°Ó˚ ÙˆÏôƒ xyÓ,ï˛ ÌyˆÏÜ˛˘ÌyˆÏÜ˛ ly–

(b) ~Ü˛!ê˛Ùye Ó#ç˛õe˘ò%!ê˛ Ó#ç˛õe G º*îy«˛ !òˆÏÎ˚ à!ë˛ï˛ Ó#ç˛õeˆÏÜ˛ fl%ÒˆÏê˛°yÙ ÓˆÏ°–

(c) º*îyˆÏ«˛Ó˚ º*îÙ%Ü%˛°˘º*îÙ)° !Óê˛˛õï˛sf àë˛l Ü˛ˆÏÓ˚–

§§ƒ

ˆÜ˛y!°G˛õê˛y•z°

º*îÙ%Ü%̨ °

fl%Ò Ï̂ê˛°yÙ åÓ#ç˛õeä

º*îÙ)°

ˆÜ˛y!°GÓ˚y•zçy

ˆí˛°ê˛ Ï̂Î˚í˛ fliyl
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(d) Ë%˛RyÓ#ˆÏç º*îÙ%Ü%˛° xyÓ,ï˛ Ü˛ˆÏÓ˚ ˆÎ xyÓÓ˚î# ÌyˆÏÜ˛ ï˛yÓ˚ lyÙ ˆÜ˛y!°G˛õê˛y•z°˘ˆÜ˛y!°GÓ˚y•zçy–

(e) Ùê˛Ó˚Ó#ˆÏçÓ˚ Ó#çÓ!•gflÏˆÏÜ˛ ˆÎ ˆSÈyê˛ !So!ê˛ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ •y•z°yÙ˘Ùy•zˆÏe´y˛õy•z° Ó°y •Î˚–

2. �>���I
�� ��>��1� ����J� 2
(a) Ó#ç •° ~Ü˛!ê˛ !l!£Ï_´ G ˛õ!Ó˚îï˛ –

(b) ~Ü˛!ê˛ Ó#ˆÏç º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ xÓ!¢‹TyÇ¢ í˛z˛õ!fliï˛ ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛  ÓˆÏ°–

(c) ˆÓ˚!í˛¸ Ó#ˆÏçÓ˚ ~Ü˛≤ÃyˆÏhs˝ ˆày°yÜ˛yÓ˚ G flõˆÏOÓ˚ Ùï˛ §yòy xÇ¢!ê˛ˆÏÜ˛ ˛ÓˆÏ°–

(d) ˆí˛°ê˛ˆÏÎ˚í˛ fliyl ˛Ó#ˆÏç ˛õyGÎ˚y ÎyÎ˚–

(e) ôyˆÏlÓ˚ Ó#ˆÏç áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛ ˛ÙˆÏôƒ–

(f) Ó#ˆÏçÓ˚ ÙˆÏôƒ ˛xÇ¢!ê˛ xB%˛ˆÏÓ˚yàˆÏÙÓ˚ ÙyôƒˆÏÙ §ç#Óï˛yÓ˚ °«˛î ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

5.5
 ��
����

í˛z!qòçàˆÏï˛ ÷ô%Ùye §˛õ%‹õÜ˛ (phanerogams) í˛z!qòÓ˚y•z Ó#ç í˛zÍ˛õyòl Ü˛Ó˚ˆÏï˛ §«˛Ù– §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚

Ù Ï̂ôƒ Óƒ_´Ó#ç# í z̨!q Ï̂òÓ˚ (gymnosperms) ̂ «˛ Ï̂e ~•z Ó#ç §Ó˚y§!Ó˚ flf# Ï̂Ó˚î%̨ õ Ï̂eÓ˚ (megasporophyll) G˛õ Ï̂Ó˚

xlyÓ,ï˛ xÓfliyÎ˚ à!ë˛ï˛ •ˆÏ°G =ÆÓ#ç# í˛z!qˆÏòÓ˚ Ó#ç=!° Ê˛° myÓ˚y xyÓ,ï˛ ÌyˆÏÜ˛– =ÆÓ#ç# í˛z!qˆÏò (an-
giosperms) !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õˆÏÓ˚ àË≈˛y¢ˆÏÎ˚Ó˚ (ovary) !Ë˛ï˛Ó˚ º*îfli°# (embryo sac)ÈüÈ~ !l!£Ï_´ !í˛¡∫Ü˛ (ovule)
Ó#ˆÏç ˛õ!Ó˚îï˛ •Î˚ ~ÓÇ àË≈˛y¢Î˚!ê˛ (ovary) Ê˛ˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚–

Ó#ç˛õ Ï̂eÓ̊ §Çáƒy xl%ÎyÎ̊# =ÆÓ#ç# í z̨!q Ï̂òÓ̊ Ó#ç=!° ~Ü˛Ó#ç˛õe# (monocotyledonous) xÌÓy !mÓ#ç˛õe#

(dicotyledonous) •ˆÏÎ˚ ÌyˆÏÜ˛– ~•z Ó#ç=!°ˆÏï˛ §ˆÏ§ƒÓ˚ (endosperm) í˛z˛õ!fli!ï˛ Óy xl%˛õ!fli!ï˛Ó˚ !Ë˛!_ˆÏï˛

Ó#ç=!° xyÓyÓ˚ ò%ôÓ˚ˆÏlÓ˚ •ˆÏÎ˚ ÌyˆÏÜ˛– ˆÎÙl §§ƒ° Óy ~ˆÏ[˛yflõyÓ˚!ÙÜ˛ (endospermic) Óy xƒy°Ó%!Ùly§

(albuminous) ~ÓÇ x§§ƒ° Óy llÈüÈ~ˆÏ[˛yflõyÓ˚!ÙÜ˛ (non-endospermic) Óy ~:xƒy°Ó%!Ùly§

(exalbuminous)– í z̨òy•Ó˚îfl∫Ó˚*˛õ xyï˛yñ ̂ Ó˚!í ¸̨ ≤ÃË,̨ !ï˛ !mÓ#ç˛õe# Ó#ç ~ÓÇ ôylñ àÙñ Ë%̨ Ry ≤ÃË,̨ !ï˛ ~Ü˛Ó#ç˛õe#

Ó#ç §§ƒ° ~ÓÇ ~•z çyï˛#Î˚ Ó#ˆÏç Ó#ç˛õˆÏeÓ˚ Óy•zˆÏÓ˚ §§ƒ Óy ~ˆÏ[˛yflõyÙ≈ áyòƒ §!MÈ˛ï˛ ÌyˆÏÜ˛– xyÓyÓ˚ ˆSÈy°yñ

Ùê˛Ó˚ ≤ÃË,˛!ï˛ !mÓ#ç˛õe# Ó#ç ~ÓÇ G°ñ ˛õyï˛yˆÏ¢G°y ≤ÃË,˛!ï˛ ~Ü˛Ó#ç˛õe# Ó#ç x§§ƒ° ~ÓÇ ~•zçyï˛#Î˚ Ó#ˆÏç

~ˆÏ[˛yflõyÙ≈  Óy §ˆÏ§ƒ áyòƒ §!MÈ˛ï˛ ly ˆÌˆÏÜ˛ ˆ§!ê˛ Ó#ç˛õe Óy Ü˛!ê˛!°í˛l (cotyledon)ÈüÈ~Ó˚ ÙˆÏôƒ §!MÈ˛ï˛ ÌyˆÏÜ˛–

~•z ò%•z ôÓ˚ˆÏlÓ˚ Ó#ˆÏç §ˆÏ§ƒÓ˚ í˛z˛õ!fli!ï˛ Óy xl%˛õ!fli!ï˛ SÈyí˛¸yG ¢y°%Ü˛ñ ˆày°Ù!Ó˚ã˛ ≤ÃË,˛!ï˛ Ó#ˆÏçÓ˚ ÙˆÏôƒ xyÓ˚ ~Ü˛

ôÓ˚ˆÏlÓ˚ áyòƒ §MÈ˛Î˚Ü˛yÓ˚# Ü˛°y Ùç%ï˛ ÌyˆÏÜ˛– ~•z !ÓˆÏ¢£Ï Ü˛°y ≤ÃÜ,˛ï˛˛õˆÏ«˛ º*îˆÏ˛õy£ÏÜ˛ Ü˛°yÓ˚ xÇ¢!ÓˆÏ¢£Ïñ Îy

˛õ!Ó˚fl≥%˛ê˛lÓ˚ï˛ º*î Ü˛ï,≈˛Ü˛ ÓƒÓ•*ï˛ ly •ˆÏÎ˚ ˛õ!Ó˚îï˛ Ó#ˆÏç ˆÌˆÏÜ˛ ÎyÎ˚ ~ÓÇ ~ˆÏÜ˛•z ˛õ!Ó˚º*î Óy ˆ˛õ!Ó˚flõyÙ≈

(perisperm) Ó Ï̂°–
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5.6 �
 ���!�
��"#�
��

(1) !lˆÏ£ÏˆÏÜ˛Ó˚ ˛õÓ˚Óï˛#≈ ˛õÎ≈yˆÏÎ˚ =ÆÓ#ç# í˛z!qˆÏò Ü˛#Ë˛yˆÏÓ Ó#ˆÏçÓ˚ §,!‹T •Î˚ ˆ§ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly

Ü˛Ó˚&l–

(2) §§ƒ° G x§§ƒ° Ó#ç Ü˛yˆÏòÓ˚ Ó°y •Î˚⁄ í˛zòy•Ó˚î§• Óƒyáƒy Ü˛Ó˚&l–

(3) ~Ü˛!ê˛ !mÓ#ç˛õe# x§§ƒ° Ó#ˆÏçÓ˚ !ã˛e§• àë˛l Óî≈ly Ü˛Ó˚&l–

(4) ~Ü˛!ê˛ !mÓ#ç˛õe# §§ƒ° Ó#ˆÏçÓ˚ !ã˛e§• àë˛l Óî≈ly Ü˛Ó˚&l–

(5) ~Ü˛!ê˛ ~Ü˛Ó#ç˛õe# §§ƒ° Ó#ˆÏçÓ˚ àë˛l !ã˛e§• Óî≈ly Ü˛Ó˚&l–

(6) 8�&��
� �%O�� 2
(a) §§ƒ° Ó#çñ˛ (b) x§§ƒ° Ó#çñ (c) ˆ˛õ!Ó˚flõyÙ≈ñ (d) Ü˛ƒyÓ˚yB˛°ñ (e) Ü˛ƒy!Ó˚x˛õ‰!§§ñ

(f) fl%ÒˆÏê˛°yÙñ (g) ˆÜ˛y!°G˛õê˛y•z°ñ (h) ˆí˛°ê˛ˆÏÎ˚í˛ fliyl–

5.7 ���$
�%���

� � � � � � � �

1. (a) ÌyˆÏÜ˛ (b) ~Ü˛!ê˛Ùye Ó#çõe (c) º*îÙ%Ü%˛° (d) ˆÜ˛y!°G˛õê˛y•z° (e) Ùy•zˆÏe´y˛õy•z°–

2. (a) !í˛¡∫Ü˛ (b) ˛õ!Ó˚º*î Óy ˆ˛õ!Ó˚flõyÙ≈ (c) Ü˛ƒyÓ˚yB˛° (d) Ë%˛Ry (e) §ˆÏ§ƒÓ˚ (f) º*î–

��!���"��	
#$
�%&

(1) §Ù@˝Ã xÇ¢!ê˛ 5.2 xÇˆÏ¢Ó˚ xyˆÏ°yã˛lyÎ˚ ˛õyˆÏÓl– (2) 5.3 xÇˆÏ¢Ó˚ !mï˛#Î˚ xl%ˆÏFSÈÏò ˆòá%l–

(3) §!ã˛e 5.4.1 xÇ¢!ê˛  ˆòá%l– (4) §!ã˛e 5.4.2 xÇ¢!ê˛  ˆòá%l–

(5) 5.4.3 xÇˆÏ¢ §!ã˛e xyˆÏ°yã˛lyÎ˚ ˆòá%l–

(6) 8�&��
�2
(a) 5.3 xÇˆÏ¢Ó˚  !mï˛#Î˚  xl%ˆÏFSÈÏò ˆòá%l– (b) 5.3 xÇˆÏ¢Ó˚  !mï˛#Î˚  xl%ˆÏFSÈÏò ˆòá%l–

(c) 5.3 xÇˆÏ¢Ó˚  ˆ¢£Ï  xl%ˆÏFSÈÏò ˆòá%l– (d) 5.4.2 xÇˆÏ¢Ó˚  ≤ÃÌÙ  xl%ˆÏFSÈÏò ˆòá%l–

(e) 5.4.3 xÇˆÏ¢Ó˚  ≤ÃÌÙ  xl%ˆÏFSÈÏò ˆòá%l– (f) 5.4.3 xÇˆÏ¢Ó˚  !mï˛#Î˚  xl%ˆÏFSÈÏò ˆòá%l–

(g) 5.4.3 xÇˆÏ¢Ó˚  !mï˛#Î˚  xl%ˆÏFSÈÏò ˆòá%l– (h) 5.4.3 xÇˆÏ¢Ó˚  ˆ¢£Ï  xl%ˆÏFSÈÏò ˆòá%l–
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6.0 �����	
�

6.1 �
�������

6.2 ����������

6.3 ������������� ��� ���������������

6.4 ������������

6.5 ����������� �����

6.6 ���������!�����

6.7 ������� ����������

6.7.1 �"��#!� ����������� �$���%�

6.7.2 �&�'������� ��� �
��"��%���� ����������� �$���%�

6.7.3 (��%�(���%�� ����������� �$���%�

6.8 �����)


*�+
�,��

6.9 �����
-�� �
./��,�

6.10 ������!�,�

6.0 í˛zˆÏj¢ƒ

~•z xÇ¢!ê˛ ˛õyë˛ Ü˛Ó˚yÓ˚ ˛õÓ˚ í˛z!qˆÏòÓ˚ öyöyö !Ó£ÏÎ˚ çyöy ÎyˆÏÓ– ÎÌy ≠ Óî≈öyñ §öy_´Ü˛Ó˚îñ öyüÜ˛Ó˚î Ä

ˆ◊î#!Óöƒy§–

� Óî≈öy Ó°ˆÏï˛ í˛z!qˆÏòÓ˚ öyöyö xˆÏDÓ˚ àë˛öñ xyÜ,˛!ï˛ñ ≤ÃÜ,˛!ï˛ §Çe´yhsˇ !ÓÓÓ˚î ˆÓyé˛yÎ˚–

� §öy_´Ü˛Ó˚î Ó°ˆÏï˛ í˛z!qˆÏòÓ˚ !ã˛!•´ï˛Ü˛Ó˚îˆÏÜ˛ ˆÓyé˛yÎ˚– !Óöƒy§!Ó!ô xö%§yˆÏÓ˚ ˛õ)ˆÏÓ≈ ≤ÃÜ˛y!¢ï˛

!Ó!û˛ß¨ Ó•zˆÏï˛ í˛z!qˆÏòÓ˚ öyü í˛zˆÏÕ‘á Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– í˛z!qò!ê˛ ˛õ)ˆÏÓ≈ §öy_´Ü˛Ó˚î Ü˛Ó˚y •Î˚!ö Óy ˛õ)ˆÏÓ≈
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§öy_´Ü˛Ó˚î öy •ˆÏÎ˚ ÌyˆÏÜ˛ ï˛y•ˆÏ° í˛z!qò!ê˛ˆÏÜ˛ §öy_´Ü˛Ó˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ ~ÓÇ öyüÜ˛Ó˚î Ü˛Ó˚ˆÏï˛

•ˆÏÓ–

� öyüÜ˛Ó˚î È§öy_´Ü˛Ó˚ˆÏîÓ˚ ˛õÓ˚ Ü˛Ó˚y •Î˚– Î!ò ˛õ)ˆÏÓ≈ Ó•zˆÏï˛ §öy_´Ü˛Ó˚î •ˆÏÎ˚ ÌyˆÏÜ˛ ï˛y•ˆÏ°

öyü!ê˛Ó˚ í˛zˆÏÕ‘á ˛õyÄÎ˚y ÎyˆÏÓ– xyÓ˚ öy •ˆÏ° ö)ï˛ö í˛z!qˆÏòÓ˚ ˆ«˛ˆÏe ï˛yÓ˚ !öÎ˚üüy!ú˛Ü˛ öyüÜ˛Ó˚î

Ü˛Ó˚y •Î˚– ö)ï˛ö öyüÜ˛Ó˚î §Ç!•ï˛yÓ˚ ôyÓ˚y Óy !Óôyö xö%§yˆÏÓ˚ xyˆÏÓ˚y!˛õï˛ •Î˚–

� ˛õ,!ÌÓ#ˆÏï˛ Îï˛ í˛z!qò §öy_´Ü˛Ó˚î •ˆÏÎ˚ˆÏåÈ ï˛yˆÏòÓ˚ öyüÜ˛Ó˚îÄ •ˆÏÎ˚ˆÏåÈ– ˙ §ühflÏ í˛z!qò=!°

˛õÓ˚Óï≈˛# ˛õÎ≈yˆÏÎ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ xö%§yˆÏÓ˚ ˆ◊î#Ók˛ Ä !ÓöƒhflÏ Ü˛Ó˚y•z •ˆÏ°y ˆ◊î#!Óöƒy§

˛õk˛!ï˛– ˆ◊î#!Óöƒy§ •ˆÏ°y í˛z!qˆÏòÓ˚ xD§ü)ˆÏ•Ó˚ ã˛y!Ó˚!eÜ˛ !ü° Ä àÓ˚!ü° !•§yˆÏÓ ~Ü˛e#Ü˛Ó˚î

Ä ˛õ,ÌÜ˛#Ü˛Ó˚î– ÎyÓ˚ ú˛ˆÏ° ≤Ã!ï˛hflÏˆÏÓ˚ í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ xÓfliyÓ˚ Óî≈öy ÎÌyÎÌû˛yˆÏÓ ÌyÜ˛y

òÓ˚Ü˛yÓ˚–

6.1 ≤ÃhflÏyÓöy

xyüyˆÏòÓ˚ ã˛y!Ó˚!òˆÏÜ˛ öyöyöôÓ˚ˆÏîÓ˚ í˛z!qò åÈ!í˛¸ˆÏÎ˚ xyˆÏåÈ– §yÓ˚y ˛õ,!ÌÓ#ˆÏï˛ ~Ó˚*˛õ öyöyö ≤ÃÜ˛yˆÏÓ˚Ó˚ Ä

öyöyö ôÓ˚ˆÏöÓ˚ í˛z!qˆÏòÓ˚ Óy§– ~•z §Ü˛° í˛z!qò=!°ˆÏÜ˛ üyö%£Ï ï˛yÓ˚ öyöyö ≤ÃˆÏÎ˚yçˆÏö Ü˛yˆÏç °yàyÎ˚ ~ÓÇ

í˛z!qò=!°Ó˚ í˛z˛õÓ˚ öyöyö Óƒy˛õyˆÏÓ˚ !öû≈˛Ó˚¢#°– ï˛y•z §!ë˛Ü˛ í˛z!qò !ã˛!•´ï˛Ü˛Ó˚î Óy §öy_´Ü˛Ó˚î Ü˛Ó˚ˆÏï˛ í˛z!qˆÏòÓ˚

öyüÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ˛õÓ˚flõÓ˚ ˆÎyàyˆÏÎyà Ü˛Ó˚ˆÏï˛ ~Ü˛!ê˛ !öô≈y!Ó˚ï˛ öyˆÏüÓ˚ ≤ÃˆÏÎ˚yçö– ~•z öyˆÏüÓ˚ ≤ÃˆÏÎ˚yà

!Ó!û˛ß¨ ˆòˆÏ¢ñ !Ó!û˛ß¨ û˛y£Ïyû˛y!£ÏÓ˚ ˆ«˛ˆÏe ˛õ,ÌÜ˛– ï˛y•z xM˛È° xÌÓy ˆò¢ !•§yˆÏÓ xÌÓy !û˛ß¨ !û˛ß¨ û˛y£Ïy

!•§yˆÏÓ í˛z!qˆÏòÓ˚ !ã˛!•´ï˛Ü˛Ó˚î Ä öyüÜ˛Ó˚î öy Ü˛ˆÏÓ˚ xyhsç≈y!ï˛Ü˛hflÏˆÏÓ˚ §Ó≈çö fl∫#Ü,˛ï˛ öyüÜ˛Ó˚î Ü˛Ó˚yÓ˚ ÓƒÓfliy

@ˇÃ•î Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

!û˛ß¨ !û˛ß¨ öyˆÏüÓ˚ x§%!Óôy xˆÏöÜ˛– Ü˛yÓ˚î ~!ê˛ §ÓyÓ˚ @ˇÃ•îˆÏÎyàƒ xÌÓy ˆÓyôàüƒ öyÄ •ˆÏï˛ ˛õyˆÏÓ˚–

í˛zòy•Ó˚î fl∫Ó˚*˛õ !ÓK˛yö§¡øï˛ öyü xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ à,•#ï˛ Magnifera indica L. •zÇˆÏÓ˚ç#ˆÏï˛ Mango,
§Çfl,ÒˆÏï˛ xy¡Àñ ÓyÇ°yÎ˚ ~ÓÇ !•!®ˆÏï˛ xyüñ ˆï˛ˆÏ°=ˆÏï˛ üy!ü!í˛ñ ï˛y!üˆÏ° üyÇàyñ Ä!í˛¸Î˚yˆÏï˛ xy¡∫ñ •zï˛ƒy!ò

!û˛ß¨ !û˛ß¨ öyˆÏü ˛õ!Ó˚!ã˛ï˛–

Oryza sativa L. ~Ó˚*˛õû˛yˆÏÓ •zÇˆÏÓ˚ç#ˆÏï˛ Rice or Paddy, §Çfl,ÒˆÏï˛ ôyöƒñ ÓyÇ°yÎ˚ ôyöñ !•!® Ä

üyÓ˚y!ë˛ˆÏï˛ ï˛[%˛°ñ ˆï˛ˆÏ°=ˆÏï˛ û˛yò°%ñ ï˛y!üˆÏ° ˆö°% •zï˛ƒy!ò öyöyö öyˆÏü ˛õ!Ó˚!ã˛ï˛–

~Ü˛•z í˛z!qˆÏòÓ˚ !û˛ß¨ !û˛ß¨ öyˆÏüÓ˚ çöƒ §öy_´Ü˛Ó˚y Óy !ã˛!•´ï˛Ü˛Ó˚y §Ω˛Ó öÎ˚– ~•z Ü˛yÓ˚ˆÏî xyhsˇç≈y!ï˛Ü˛

hflÏˆÏÓ˚ §Ó≈çö @ˇÃy•ƒ öyüÜ˛Ó˚î ÓƒÓfliy ˆöÄÎ˚y •Î˚– §ühflÏ í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏî °ƒy!ê˛ö SLatinV û˛y£Ïy ≤ÃˆÏÎ˚yà Ü˛Ó˚y

•Î˚– ≤Ãçy!ï˛Ó˚ (species) öyü !müy!eÜ˛ ~ÓÇ xöƒyöƒ ˆ«˛ˆÏe ˆÎüö çy!ï˛ Óy àîñ ˛õ!Ó˚ÓyÓ˚ñ Óà≈ •zï˛ƒy!òÓ˚

öyü ~Ü˛üy!eÜ˛– í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ ˛õÓ˚ §ühflÏ í˛z!qòˆÏÜ˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ xhsˇà≈ï˛ Ü˛Ó˚y •Î˚–
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6.2 !Óöƒy§!Ó!ô (Taxonomy)
Taxonomy ¢∑!ê˛Ó˚ í˛zÍ˛õ!_ •ˆÏÎ˚ˆÏåÈ 2!ê˛ @ˇÃ#Ü˛ ¢∑ ˆÌˆÏÜ˛– TaxisÈÙÈ~Ó˚ xÌ≈ ã˛°ö (movement) xyÓ˚

nomousÈÙÈ~Ó˚ xÌ≈ •ˆÏ°y !öÎ˚üyö%à (lawfully, ˛Óy orderly xÌÓy step wise)– xÌ≈yÍ !öÎ˚üyö%§yˆÏÓ˚ ôyˆÏ˛õ

ôyˆÏ˛õ Ü˛yç!ê˛ §¡õß¨ Ü˛Ó˚y– A.P. de Candolle §Ó≈≤ÃÌü 1913 áÈ,‹TyˆÏ∑ ï˛yÓ˚ Theorie elementaire de
la botanique öyüÜ˛ Ó•zˆÏï˛ ~•z ¢∑Ó¶˛!ê˛Ó˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ö– ~áö ~!ê˛ •ˆÏ°yÈÙÙÙÈç#Ó!ÓK˛yˆÏöÓ˚ ˆÎ ¢yáyÎ˚

Óî≈öyñ §öy_´Ü˛Ó˚îñ öyüÜ˛Ó˚î Ä ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xyˆÏ°y!ã˛ï˛ •Î˚ ï˛yˆÏÜ˛ !Óöƒy§!Ó!ô ÓˆÏ°–

í˛z!qò!ÓK˛yö# Meson (1950) ~ÓÇ xyÓ˚Ä xˆÏöÜ˛ í˛z!qò!ÓK˛yö#àˆÏîÓ˚ üï˛yö%§yˆÏÓ˚ !Óöƒy§!Ó!ô

(Taxonomy) •ˆÏ°y ~Ü˛!ê˛ Ó,•Í ˛õ!Ó˚§ˆÏÓ˚Ó˚ Ü˛yç–

6.3 ˆ◊î#Ók˛Ü˛Ó˚î Óy ˆ◊î#!Óöƒy§Ü˛Ó˚î (Systematics)
!Óöƒy§!Ó!ô (Taxonomy) ~ÓÇ ˆ◊î#Ók˛Ü˛Ó˚î (Systematic) ~•z ò%!ê˛ ¢ˆÏ∑Ó˚ ÓƒÓ•yÓ˚ !öˆÏÎ˚ xˆÏöÜ˛

í˛z!qò!ÓK˛yö# ~Ü˛üï˛ ˆ˛õy£Ïî Ü˛ˆÏÓ˚ö öy– Mason (1950)ÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ ˆ◊î#Ók˛Ü˛Ó˚î (Systematics)
•ˆÏ°y !Óöƒy§!Ó!ôÓ˚ ã˛yÓ˚!ê˛ !Ó£ÏÎ˚ §¡∫ˆÏ¶˛ ç#ˆÏÓÓ˚ ï%˛°öyü)°Ü˛ ˛õÎ≈yˆÏ°yã˛öy ˆÓyé˛yÎ˚– í˛z!qò!ÓK˛yö# Simpson
(1961), Heywood (1967), Mayr (1969) ~ÓÇ Ross (1974)ÈÙÈˆòÓ˚ üˆÏï˛ !Óöƒy§!Ó!ô •ˆÏ°y

ˆ◊î#Ók˛Ü˛Ó˚ˆÏîÓ˚ ~Ü˛!ê˛ xÇ¢– ˆ§•z xˆÏÌ≈ ˆ◊î#Ók˛Ü˛Ó˚î •ˆÏ°y xˆÏöÜ˛ ˆÓ¢# ï˛Ìƒ §¡õß¨ñ §ü,!k˛˛õ)î≈ Ä

˛õÎ≈ƒyˆÏ°yã˛öy §¡õß¨–

í˛zû˛Î˚ˆÏ«˛ˆÏe•z ã˛y!Ó˚!ê˛ ü)° !Ó£ÏÎ˚ ~Ü˛ •ˆÏ°Ä !Óöƒy§!Ó!ôÓ˚ Ü˛yç ï%˛°öyü)°Ü˛û˛yˆÏÓ Ü˛ü ˛õ!Ó˚§ˆÏÓ˚Ó˚ xyÓ˚

ˆ◊î#Ók˛Ü˛Ó˚ˆÏîÓ˚ Ü˛yç xˆÏöÜ˛ ˆÓ¢# ˛õ!Ó˚§ˆÏÓ˚Ó˚ Ä xˆÏöÜ˛ˆÏÓ¢# §ü,!k˛˛õ)î≈–

6.4 í˛z!qò Óî≈öy (Description of Plants)
˛õ,!ÌÓ#ˆÏï˛ öyöyö ˆòˆÏ¢Ó˚ öyöyö xM˛ÈˆÏ° öyöyö Ó˚Ü˛ˆÏüÓ˚ í˛z!qˆÏòÓ˚ xÓ!fli!ï˛– ï˛yˆÏòÓ˚ àë˛öñ xyÜ,˛!ï˛ñ

xyÜ˛yÓ˚ !û˛ß¨ !û˛ß¨ Ó˚Ü˛ˆÏüÓ˚ñ ï˛yˆÏòÓ˚ xDÄ öyöyö xyÜ,˛!ï˛Ó˚– ï˛y•z !Ó!ã˛eï˛y Ü˛ü öÎ˚– ~•z§Ó xˆÏDÓ˚ àë˛öñ

xyÜ,˛!ï˛ •zï˛ƒy!ò ã˛y!Ó˚!eÜ˛ xÓfliy=!° !ö!ò≈‹T !ÓˆÏ¢£Ïî ¢ˆÏ∑Ó˚ ÓƒÓ•yÓ˚ ˆÎyˆÏà Óî≈öy Ü˛Ó˚y •Î˚– ~Ü˛Ü˛ÌyÎ˚

í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ àë˛öyÜ,˛!ï˛Ó˚ Ü˛Ìy=!° •ˆÏ°y Óî≈öy–

§yôyÓ˚îï˛û˛yˆÏÓ í˛z!qˆÏòÓ˚ Ó!•Ó˚yˆÏDÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ Óî≈öy Ü˛Ó˚y •Î˚– ˛õÓ˚Óï≈˛# §üˆÏÎ˚ xyÓ˚Ä

ˆÓ¢# ã˛y!Ó˚!eÜ˛ xÓfliyÓ˚ Óî≈öy=!° ˆöÄÎ˚y •ˆÏÎ˚ˆÏåÈ ~ÓÇ í˛zÍÜ˛£Ï≈ ˆ◊î#!Óöƒy§ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚ˆÏåÈ– ã˛y!Ó˚!eÜ˛

˜Ó!¢‹Tƒ=!° ˛õ!Ó˚üyö Ä ˛õ!Ó˚üy˛õàï˛ í˛zû˛Î˚•z •ˆÏï˛ ˛õyˆÏÓ˚– ~=!° Ó!•Ó˚yÜ,˛!ï˛ ~ÓÇ xhsˇ≈àë˛ˆÏöÓ˚Ä •ˆÏï˛ ˛õyˆÏÓ˚–

ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ Óî≈öy í˛z!qò §öy_´Ü˛Ó˚ˆÏî Óy !ã˛!•´ï˛Ü˛Ó˚ˆÏî §y•yÎƒ Ü˛ˆÏÓ˚–
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§˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ ˆ«˛ˆÏe ã˛y!Ó˚!eÜ˛ Óî≈öy ~Ü˛!ê˛ !ö!ò≈‹T !öÎ˚ˆÏü Ü˛Ó˚y •Î˚– ~•z Óî≈öyÓ˚ !ü° ˆòˆÏá•z í˛z!qò

§öy_´Ü˛Ó˚î §Ω˛Ó •Î˚–

˛õ)̂ ÏÓ≈ §Ç!•ï˛yÓ̊ öyü!ê˛ !åÈ° í z̨!q Ï̂òÓ̊ öyüÜ˛Ó̊ Ï̂îÓ̊ xyhsˇç≈y!ï˛Ü˛ §Ç!•ï˛y (International Code of Botanical
Nomenclature, §Ç Ï̂«˛ Į̈̂ õ ICBN)– ~!ê˛ Óï≈̨ üy Ï̂ö • Ï̂°y ˜¢Óy°ñ åÈeyÜ˛ Ä í z̨!q Ï̂òÓ˚ öyüÜ˛Ó˚̂ ÏîÓ˚ xyhsˇç≈y!ï˛Ü˛

§Ç!•ï˛y (International Code of Nomenclature for Algae, Fungi and Plants)– ~•z §Ç!•ï˛yÓ˚ ôyÓ˚y

xö%§yˆÏÓ˚ í˛z!qò çàˆÏï˛Ó˚ hflÏÓ˚ Óy ôy˛õ=!° !ö!ò≈‹T–

í˛z!qò çàˆÏï˛Ó˚ hflÏÓ˚ Óy ôy˛õ=!°Ó˚ üˆÏôƒ ~Ü˛Ü˛ •ˆÏ°y ≤Ãçy!ï˛ Óy !flõ!§ç (Species)– SpeciesÈÙÈ~Ó˚

öyü !m˛õò Î%_´ xyÓ˚ xöƒyöƒ hflÏÓ˚ Óy ôy˛õ=!°Ó˚ öyü ~Ü˛ ˛õò !Ó!¢‹T– Bauhin ºyï,˛mÎ˚ ~•z !m˛õò !Ó!¢‹T

öyˆÏüÓ˚ ≤ÃÓï≈˛Ü˛– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° Carolus Linnaeus ïÑ˛yÓ˚ !Óáƒyï˛ Ó•z Species Plantarum (ed.1)ÈÙÈ~Ó˚

˛≤ÃÜ˛y¢Ü˛y° 1753 á,‹Ty∑ (1st May) ˆÌˆÏÜ˛ ~•z !m˛õò öyÏü §Ó≈çöÈ@ˇÃy•ƒ !•ˆÏ§ˆÏÓ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ö– í˛zòy•Ó˚î

fl∫Ó˚*˛õ Mangifera indica L. öyü!ê˛ •ˆÏ°y ≤Ãçy!ï˛ Óy sþpeciesÈÙÈ~Ó˚ öyü– ≤ÃÌü ˛õò!ê˛ •ˆÏ°y àî Óy

çy!ï˛Ó˚ öyüñ ÎyÓ˚ ≤ÃÌüÓî≈!ê˛ Óí˛¸ x«˛ˆÏÓ˚Ó˚– !mï˛#Î˚ ˛õò!ê˛ •ˆÏ°y ≤Ãçy!ï˛Ó˚ öyüyÇ¢ Óy ≤Ãçy!ï˛Ó˚ ˛õòyÇ¢–

~Ü˛ˆÏe ò%•z!ê˛ ˛õò !üˆÏ° ≤Ãçy!ï˛Ó˚ !m˛õò öyü– •zÇˆÏÓ˚ç#ˆÏï˛ ≤ÃÌü!ê˛ Generic name or Generic epithet xyÓ˚

!mï˛#Î˚!ê˛ Specific epithet ~ÓÇ ~!ê˛ adjective Óy !Ó Ï̂¢£Ïî ˛õò– L. • Ï̂°y Carolus LinnaeusÈÙÈ~Ó˚ §Ç!«˛Æ

öyü !Î!ö ≤ÃÌü ~•z öyü!ê˛ ˆòö–

Species-~Ó˚ öyˆÏüÓ˚ í˛z˛õˆÏÓ˚Ó˚ hflÏˆÏÓ˚ Óy ôyˆÏ˛õ §Ó•z ~Ü˛˛õò!Ó!¢‹T öyü– ü)° Óy ≤Ãôyö ôy˛õ=!° ≤Ãï˛#Ü˛#

àö SType genusV Óy çy!ï˛Ó˚ öy Ï̂üÓ˚ §!•ï˛ §Ç!•ï˛yÓ˚ !Óôyö Óy ôyÓ˚y xö%§y Ï̂Ó˚ à!ë˛ï˛ •Î˚– ˆÎüö Magnolia
L. àö!ê˛Ó˚ ˛õ!Ó˚ÓyÓ˚ Magnoliaceaeñ Óà≈ Magnolialesñ ˆ◊î# Magnoliopidañ !Óû˛yà Magnoliophyta
˛•zï˛ƒy!ò–

6.5 í˛z!qò §öy_´Ü˛Ó˚î (Identification of Plants)
~!ê˛ •ˆÏ°y ˆÜ˛yö ~Ü˛!ê˛ í˛z!qò Óy í˛z!qòˆÏày¤˛#Ó˚ öyü çyöy– ˛õ)ˆÏÓ≈ Ó!î≈ï˛ ˆÜ˛yö í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚

ã˛!Ó˚ˆÏeÓ˚ §yò,¢ƒ myÓ˚y Óï˛≈üyˆÏö xçyöy í˛z!qò Óy í˛z!qòˆÏày¤˛#Ó˚ öyü çyöy ÎyÎ˚ Óy öyü çyöy §Ω˛Ó •Î˚–

!öû≈˛Ó˚ˆÏÎyàƒ Ä ≤ÃyÌ!üÜ˛ ˆÜ˛yö ˛õ%hflÏˆÏÜ˛ Óy ˛õ!eÜ˛yÎ˚ Óî≈öy xÌÓy ˆÜ˛yö §Ç@ˇÃ•¢y°yÎ˚ ˛õ)ˆÏÓ≈ §Çà,•#ï˛

í˛z!qò öü%öyÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° ï%˛°öy Ü˛ˆÏÓ˚ Óï≈˛üyˆÏö §Çà,•#ï˛ í˛z!qˆÏòÓ˚ !ã˛!•´ï˛Ü˛Ó˚î ˛õk˛!ï˛ •ˆÏ°y

§öy_´Ü˛Ó˚î– §yôyÓ˚îû˛yˆÏÓ ˆÎ xM˛ÈˆÏ°Ó˚ Óy ˆÎ ~°yÜ˛yÓ˚ í˛z!qò ˆ§•z xM˛È° Óy ~°yÜ˛yÓ˚ í˛z˛õÓ˚ !°!áï˛ ˛õ%hflÏÜ˛

Óy Ó•z ~•z !ã˛!•´Ü˛Ó˚ˆÏîÓ˚ çöƒ í˛z˛õˆÏÎyà#–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ˛õ!ÿ˛üÓˆÏDÓ˚ §˛õ%‹õÜ˛ í˛z!qò öü%öy §öy_´Ü˛Ó˚ˆÏîÓ˚ çöƒ 1903 áÈÈ,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ David
Prain Ó˚!ã˛ï˛ Bengal Plants (2 vols.) í z̨̨ õ Ï̂Îyà#– Óï ≈̨üy Ï̂ö Botanical Survey of India ≤ÃÜ˛y!¢ï˛ Flora



NSOU � CC-BT-08 67

of West Bengal Ó•z!ê˛Ó˚ 4!ê˛ á[˛Ä ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyˆÏÓ– xÓ¢ƒ Ó•z!ê˛Ó˚ §ÓÜ˛!ê˛ á[˛ ~áöÄ ≤ÃÜ˛y!¢ï˛ •Î˚!ö–

6.6 í˛z!qò öyüÜ˛Ó˚î (Naming of Plants or Nomenclature)
˛õ,!ÌÓ#Ó˚ öyöyö ˆòˆÏ¢ ï˛yˆÏòÓ˚ !öçfl∫ û˛y£ÏyÎ˚ ˆÎyàyˆÏÎyˆÏàÓ˚ üyôƒü !•§yˆÏÓ ≤ÃˆÏÎ˚yçˆÏöÓ˚ ï˛y!àˆÏò xˆÏöÜ˛

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ï˛y•z öyüÜ˛Ó˚î ˆÎyàyˆÏÎyˆÏàÓ˚ ~Ü˛!ê˛ Óí˛¸ üyôƒü–

í˛z!qò !ÓòƒyÎ˚ !ÓK˛yö§¡øï˛û˛yˆÏÓ í˛z!qò Óy í˛z!qòˆÏày¤˛#Ó˚ °ƒy!ê˛ö SLatinV û˛y£ÏyÎ˚ öyü ≤ÃˆÏÎ˚yà Ü˛Ó˚y•z

•ˆÏ°y í˛z!qò öyüÜ˛Ó˚î– ˛õ,ÌÓ#ˆÏï˛ öyöyö ~°yÜ˛yÎ˚ñ xM˛ÈˆÏ° Óy ˆòˆÏ¢ í˛z!qˆÏòÓ˚ ˛õ!Ó˚§Çáƒyö§• Ó•z ≤ÃÜ˛y!¢ï˛

•ˆÏÎ˚ˆÏåÈ– ˆ§áyö ˆÌˆÏÜ˛ í˛z!qˆÏòÓ˚ öyü=!° ˛õyÄÎ˚y ÎyÎ˚– Î!ò ˆòáy ÎyÎ˚ ˆÎ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° §Çà,•#ï˛ í˛z!qò!ê˛ˆÏÜ˛

≤ÃÜ˛y!¢ï˛ Ó•zÈÙÈ~Ó˚ §y•yÎƒ §öy_´Ü˛Ó˚î Ü˛Ó˚y ÎyˆÏFåÈ öy xÌ≈yÍ ~!ê˛ í˛z!qò çàˆÏï˛Ó˚ ö)ï˛ö ~Ü˛!ê˛ §Çà,•#ï˛ öü%öy

ï˛y•ˆÏ° í˛z!qò!ê˛Ó˚ öyüÜ˛Ó˚ˆÏîÓ˚ ≤ÃˆÏÎ˚yçö •Î˚– ~•zû˛yˆÏÓ ˛õ,!ÌÓ#Ó˚ öyöyö ˆòˆÏ¢ öyöyö xM˛ÈˆÏ° öyöyö ≤ÃÜ˛yˆÏÓ˚Ó˚

ö)ï˛ö ö)ï˛ö í˛z!qò xy!Ó‹,Òï˛ •ˆÏFåÈ ~ÓÇ ï˛yˆÏòÓ˚ öyüÜ˛Ó˚îÄ Ü˛Ó˚y •ˆÏFåÈ–

í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚ öyüÜ˛Ó˚ˆÏîÓ˚ çöƒ !ÓˆÏ¢£Ï ôyÓ˚y Óy !Óôyö ˆüˆÏö ã˛°ˆÏï˛ •Î˚– ~•z !Óôyö Óy ôyÓ˚y

§¡∫!°ï˛ Ó•z!ê˛ˆÏÜ˛ Ó°y •Î˚ §Ç!•ï˛y Óy Code– Ó•z!ê˛Ó˚ §¡õ)î≈ öyü International Code of Nomeuclatme
for Algae, Fungi and Plants, §ÇˆÏ«˛ˆÏ˛õ ICN S˜¢Óy°ñ åÈeyÜ˛ Ä í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ xyhsˇçÈ≈y!ï˛Ü˛

§Ç!•ï˛yV–

§Ó≈ˆÏ¢£Ï §Ç!•ï˛y (Shenzhen Code 2018) xö%§yˆÏÓ˚ í˛z!qòçàˆÏï˛Ó˚ üˆÏôƒ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ≤ÃˆÏÎ˚yçˆÏö

ˆüyê˛ 24!ê˛ hflÏÓ˚ Óy ôy˛õ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– xÓ¢ƒ ≤Ãôyö Óy ü)° hflÏÓ˚ Óy ôy˛õ=!° í˛z˛õÓ˚ ˆÌˆÏÜ˛ ö#ˆÏã˛Ó˚

!òˆÏÜ˛ •ˆÏ°y 7!ê˛ñ ÎÌyÈÙÙÙÈPlant Kingdom  Sí˛z!qòçàÍVñ Division  S!Óû˛yàV Óy ú˛y•z°yü (Phylum) ˛õÓ≈,
Class Sˆ◊î#V, Order SÓà≈Vñ Family S˛õ!Ó˚ÓyÓ˚Vñ Genus Sàö Óy çy!ï˛V ~ÓÇ Species S≤Ãçy!ï˛V– ôy Į̈̂ õÓ˚

§Çáƒy ˆüyê˛ 24!ê˛– ≤Ã!ï˛!ê˛ ôy˛õˆÏÜ˛ ~Ü˛Ü˛ (unit) ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚– ï˛y•z ôyˆÏ˛õÓ˚ ~Ü˛Ü˛ •ˆÏ°y ê˛ƒy:ö

(taxon)–

È≤Ãçy!ï˛Ó˚ (Species) öyˆÏüÓ˚ ö#ˆÏüÓ˚ hflÏÓ˚ Óy ôy˛õ Infraspecific taxa ˛õÑyã˛!ê˛– ~•z öyü=!°Ó˚ çöƒ

Species ~Ó˚ öyˆÏüÓ˚ ˛õÓ˚ ˛õÓ˚Óï≈˛# hflÏÓ˚ Óy ôy˛õ!ê˛Ó˚ í˛zˆÏÕ‘á Ü˛Ó˚y ÌyˆÏÜ˛– ï˛yÓ˚˛õˆÏÓ˚ !ö¡¨fli hflÏÓ˚û%˛_´ öyü!ê˛ ˆ°áy

•Î˚– ÎÌy ≠ Urena lobata L. subsp. sinuata (L.) Borss. ~áy Ï̂ö Subsp. (Subspecies Óy í z̨̨ õ≤Ãçy!ï˛)
˛hflÏÓ˚!ê˛ !°ˆÏá sinuata öyü!ê˛ ˆ°áy •ˆÏÎ˚ˆÏåÈ–

6.7 í˛z!qò ˆ◊î#!Óöƒy§ (Classification of Plants)
ˆ◊î#!Óöƒy§ •ˆÏ°y ã˛y!Ó˚!eÜ˛ §yò,¢ƒ Óy !ü° ˆòˆÏá !ã˛!•´ï˛ í˛z!qò=!° ~Ü˛!eÜ˛ Ü˛Ó˚y ~ÓÇ ã˛y!Ó˚!eÜ˛

˜Ó§yò,¢ƒ Óy àÓ˚!ü° ˆòˆÏá † §yò,¢ƒ xö%§yˆÏÓ˚ ôy˛õ Óy hflÏÓ˚ !•§yˆÏÓ ~Ü˛e xhsˇû%%≈˛_´ Ü˛Ó˚y– ˆï˛ü!öû˛yˆÏÓ àî

Óy çy!ï˛=!°ˆÏÜ˛ ~Ü˛!eï˛ Ü˛ˆÏÓ˚ ˆàye Óy ˛õ!Ó˚ÓyÓ˚ñ ˛õ!Ó˚ÓyÓ˚=!°ˆÏÜ˛ Óà≈ñ Óà≈=!°ˆÏÜ˛ ˆ◊î#ñ ˆ◊î#=!°ˆÏÜ˛

!Óû˛yˆÏà ~Ü˛!eï˛ Ü˛Ó˚y– ~û˛yˆÏÓ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ xö%§yˆÏÓ˚ ˛õ,ÌÜ˛#Ü˛Ó˚îÄ Ü˛Ó˚y •Î˚–
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í˛z!qòçàÍ !Ó¢y°ñ öyöyö Ó˚Ü˛ˆÏüÓ˚ Ä öyöyö ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§¡õß¨ •Î˚– í˛z!qˆÏòÓ˚ xD §ü!‹TÄ !Ó!û˛ß¨

ôÓ˚ˆÏöÓ˚– §Ó !ü!°ˆÏÎ˚ í˛z!qò=!°Ó˚ öyöyö ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ– ~•z ˜Ó!¢‹Tƒ=!°Ó˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ≤ÃÌü í˛z!qò

ˆ◊î#!Óöƒy§ Ü˛ Ï̂Ó˚ö Theophrastus (370-285 á,‹T ˛õ)Ó≈y∑)– Theophrastus-ˆÜ˛ í z̨!qò !ÓòƒyÓ̊ çöÜ˛ (Father
of Botany) öyˆÏü x!û˛!•ï˛ Ü˛Ó˚y •Î˚–

≤ÃÌü!òˆÏÜ˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ çöƒ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ §Çáƒy Ä =Ó˚&c=!° ÎÌyÎÌû˛yˆÏÓ xö%ôyÓö

Ü˛Ó˚y •Î˚!ö– ˛õÓ˚Óï≈˛# Ü˛yˆÏ° ã˛!Ó˚e=!°Ó˚ §Çáƒy Ä =Ó˚&c=!° Ó,!k˛ ˆ˛õˆÏÎ˚ˆÏåÈ– í˛z!qò!ÓK˛yö#àî ï˛yˆÏòÓ˚ !öç

!öç ˛õk˛!ï˛=!° ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö Ä üï˛yüï˛˛ Óƒ_´ Ü˛ˆÏÓ˚ö–

Óï˛≈üyö §üÎ˚Ü˛y° ˛õÎ≈ƒhsˇ Îï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y!¢ï˛ •ˆÏÎ˚ˆÏåÈ ˆ§=!°ˆÏÜ˛ ˆüyê˛yü%!ê˛ 3!ê˛ û˛yˆÏà

˛õÈ,ÌÜ˛ Ü˛Ó˚y ÎyÎ˚– ÎÌy ≠ 1V Ü,˛!eü ˆ◊î#!Óöƒy§ñ 2V fl∫yû˛y!ÓÜ˛ Óy ≤ÃyÜ,˛!ï˛Ü˛ ˆ◊î#!Óöƒy§ ~ÓÇ 3V çy!ï˛ç!öàï˛

ˆ◊î#!Óöƒy§–

6.7.1 Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ (Artificial System of Classification)

~Ü˛!ê˛ Óy ò%!ê˛ xÌÓy ˆÜ˛Ó°üye x“§ÇáÜ˛ Óy!•ƒÜ˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ˆÎ

ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ àë˛ö Ü˛Ó˚y •Î˚ ï˛yˆÏÜ˛ Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ÓˆÏ°–

í˛z!qò!ÓòƒyÓ˚ çöÜ˛ Theophrastus (370 to 285 B.C.)ÈÙÈ~Ó˚ §üÎ˚ ˆÌˆÏÜ˛ í˛z!qˆÏòÓ˚ ˆ◊î#!Óöƒy§ ÷Ó˚&–

Carolus Linnaeus (1707-1778)ÈÙÈ~Ó˚ §üÎ˚Ü˛y° xÓ!ô ~•z Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y!¢ï˛ •Î˚– ~Ó˚

üôƒÓï≈˛#§üˆÏÎ˚ ~•z Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xyÓ˚Ä xˆÏöˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ˆÎüöÈ ÈPliny, Dioscorides,
Caesalpino, G. (C.) Bauhin, John Roy, Tournefort öyüÜ˛ í˛z!qò!ÓK˛yö#àö– ~•z§Ó ≤ÃÜ˛y!¢ï˛ Ü,˛!eü

ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ Carolus LinnaeusÈÙÈ~Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ xöƒï˛ü ÓˆÏ° fl∫#Ü,˛!ï˛ °yû˛

Ü˛ˆÏÓ˚– Linnaeus •ˆÏ°ö !Óöƒy§!Ó!ôÓ˚ çöÜ˛ (Father of Taxonomy)–

6.7.2 ����������	��	
������
���	����������	�����
���(Natural System of Classification)

ˆÎ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ Ó!•ÉxˆÏDÓ˚ àë˛öñ xyÜ,˛!ï˛ •zï˛ƒy!ò xˆÏöÜ˛=!° ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ í˛z˛õÓ˚

!û˛!_ Ü˛ˆÏÓ˚ àë˛ö Ü˛Ó˚y •Î˚ ï˛yˆÏÜ˛ fl∫yû˛y!ÓÜ˛ Óy ≤ÃyÜ,˛!ï˛Ü˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ Ó°y •Î˚– ~•z ˆ◊î#!ÓöƒyˆÏ§

§yü!@ˇÃÜ˛û˛yˆÏÓ fl∫yû˛y!ÓÜ˛ §¡õˆÜ≈˛Ó˚ °«˛î=!°ˆÏÜ˛ Óy ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°ˆÏÜ˛ !ÓˆÏÓã˛öy Ü˛Ó˚y •Î˚–

Michel Adanson (1727-1806)ÈÙÈ~Ó˚ §üÎ˚Ü˛y° ˆÌˆÏÜ˛ ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛Ó˚ ÷Ó˚&– ˛õÓ˚Óï˛≈#Ü˛yˆÏ°

xyÓ̊Ä x Ï̂öÜ˛ í z̨!qò!ÓK˛yö# ˆÎüö Lamark, de Jussieu, de Candolle, Brown, Bentham and Hooker
~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ~•z§Ó ≤ÃhflÏy!Óï˛ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ Bentham ~ÓÇ HookerÈÙÈ~Ó˚

≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ x!ôÜ˛ §üÌ≈ö °yû˛ Ü˛ˆÏÓ˚ ~ÓÇ xöƒï˛ü !•§yˆÏÓ à,•#ï˛ •Î˚–
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6.7.3 ���
�����
�	����������	�����
��(Phylogenetic System of Classification)

ˆÎ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ xˆÏöÜ˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§•ñ ˜Ó!¢‹Tƒ=!°Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ñ çy!ï˛ç!öñ

í˛zÍ˛õ!_ ~ÓÇ x!û˛Óƒ!_´ §)ã˛Ü˛ ≤ÃhflÏyÓöy§• ˆ◊î#!Óöƒy§ Ó˚!ã˛ï˛ •Î˚ ï˛yˆÏÜ˛ çy!ï˛ç!öàï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛

Ó°y •Î˚– ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ e´ˆÏü e´ˆÏü xˆÏöÜ˛ í˛zß¨ï˛ üyˆÏöÓ˚ •Î˚ ~ÓÇ ≤ÃÜ,˛ï˛ í˛zÍÜ,˛‹T üyö °yû˛ Ü˛Ó˚ˆÏï˛

ÌyˆÏÜ˛–

~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ ÷ô% Ó!•ÉxˆÏDÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ öÎ˚ í˛z!qò!ÓòƒyÓ˚ xyˆÏÓ˚y xˆÏöÜ˛ ¢yáy°∏˛

˜Ó!¢‹Tƒ=!°Ä !ÓˆÏÓã˛öy Ü˛Ó˚y •Î˚– §Ü˛° ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ Ä x!û˛Óƒ!_´ü)°Ü˛

xyˆÏ°yã˛öyÄ fliyö ˛õyÎ˚– í˛z!qò Óy í˛z!qòˆÏày¤˛#Ó˚ í˛zqÓ §¡∫ˆÏ¶˛Ä üï˛yüï˛ í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚–

í˛z!qò!ÓK˛yö# Eichler (1839-1887)ÈÙÈ~Ó˚ §üÎ˚Ü˛y° ˆÌˆÏÜ˛ ~•z ˛õk˛!ï˛Ó˚ ˆ◊î#!Óöƒy§ ≤ÃÜ˛y!¢ï˛ •ˆÏï˛

Ìy Ï̂Ü˛– ˛õÓ˚Óï≈̨ #Ü˛y Ï̂° Engler and Prantl, Bessey, Hallier, Wettstein, Hutchinson Ä Benson ≤Ãû,̨ !ï˛

!ÓK˛yö#àö ~•z ˛õk˛!ï˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ ÌyˆÏÜ˛ö– Óï≈˛üyˆÏö ~•z ˛õk˛!ï˛Ó˚ ˆ◊î#!Óöƒy§•z ˆÓ¢# @ˇÃ•îˆÏÎyàƒ •ˆÏÎ˚ˆÏåÈ

~ÓÇ Cronquist, Takhtajan, Soo, Dahlgren ~ÓÇ Thorne •zï˛ƒy!ò !ÓK˛yö#àî xyÓ˚Ä í z̨ÍÜ,̨ ‹T ˆ◊î#!Óöƒy§

˛õk˛!ï˛Ó˚ ≤ÃÜ˛y¢öy Ü˛ˆÏÓ˚ˆÏåÈö–  Takhtajan, Cronquist, ~ÓÇ ThorneÈÙÈ~Ó˚ ˛õk˛!ï˛=!° xˆÏöÜ˛ ˆÓ¢# ≤Ã!§!k˛

°yû˛ Ü˛ˆÏÓ˚ˆÏåÈ–

6.8 §yÓ˚yÇ¢

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛Ó˚ÓyÓ˚ ˛õÓ˚ !Óöƒy§!Ó!ô Ä ˆ◊î#Ók˛Ü˛Ó˚î §¡∫ˆÏ¶˛ ôyÓ˚îy ˛õyÄÎ˚y ˆà°– í˛z!qò

!Óöƒy§!Ó!ôÓ˚ Ü˛yç=!° ˆÎüö í z̨!q Ï̂òÓ˚ Óî≈öyñ §öy_´Ü˛Ó˚î Óy !ã˛!•´ï˛Ü˛Ó˚îñ öyüÜ˛Ó˚î Ä ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°

§¡∫ˆÏ¶˛ ôyÓ˚îy Ü˛Ó˚y ˆà°– ˆ◊î#!Óöƒy§=!°Ó˚ ≤ÃÜ˛yÓ˚ˆÏû˛ò xö%§yˆÏÓ˚ !ï˛ö Ó˚Ü˛ˆÏüÓ˚ ï˛yÄ çyöy ˆà°– !Ó!û˛ß¨

ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ ˛≤ÃÜ˛y¢Ü˛yÓ˚# !ÓK˛yö#àˆÏîÓ˚ öyüÄ çyöy ˆà°–

xö%¢#°ö#È

í˛z˛õˆÏÓ˚Ó˚ §ühflÏ xÇ¢=!° ˛õyë˛ Ü˛Ó˚ÓyÓ˚ ˛õÓ˚ ö#ˆÏã˛Ó˚ ≤ÃŸ¿=!°Ó˚ ÎÌyÎÌ í˛z_Ó˚ ˆòÄÎ˚y ÎyˆÏÓ–

1.��
0���1��� �$0��������2��3

a)˛ ç#Ó!ÓK˛yˆÏöÓ˚ ˆÎ ¢yáy!ê˛ˆÏï˛ Óî≈öyñ §öy_´Ü˛Ó˚îñ öyüÜ˛Ó˚î Ä ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xyˆÏ°y!ã˛ï˛

•Î˚ ï˛yˆÏÜ˛ ÓˆÏ°–

b)˛ !m˛õò öyüÜ˛Ó˚ˆÏîÓ˚ ˛õk˛!ï˛ !Î!ö ≤ÃÌü ≤ÃhflÏyÓ Ü˛ˆÏÓ˚ö ïÑ˛yÓ˚ öyü –

c) !m˛õò öyˆÏüÓ˚ ≤ÃÌü!ê˛  ~ÓÇ !mï˛#Î˚!ê˛  !•ˆÏ§ˆÏÓ àîƒ Ü˛Ó˚y •Î˚–
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2.� ������ 45�45� 6� ������� 
7� ����4�� �!�8� ����2�� 3

a)˛ ê˛ƒyˆÏ:ö!ü (Taxonomy) Ü˛Ìy!ê˛ ~ˆÏ§ˆÏåÈ @ˇÃ#Ü˛ ¢∑    ~ÓÇ   ˆÌˆÏÜ˛–

b)˛ ç#Ó!ÓK˛yˆÏöÓ˚ ˆÎ ¢yáy!ê˛ˆÏï˛   ñ  ñ  Ä  ˛õk˛!ï˛ xyˆÏ°yã˛öy

Ü˛Ó˚y •Î˚ ï˛y•yˆÏÜ˛ ê˛ƒy:öü# ÓˆÏ°–

c)˛ ˆ◊î#!Óöƒy§=!° ˆüyê˛    Ó˚Ü˛ˆÏü û˛yà Ü˛Ó˚y ÎyÎ˚ ~ÓÇ  ˆ§=!° •ˆÏ°y ñ

 Ä  ˛õk˛!ï˛–

d) í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ !Óôyö Óy ôyÓ˚y §¡∫!°ï˛ Óï˛≈üyö Óy ˆ¢£Ï §Ç!•ï˛y!ê˛Ó˚ öyü   2018.˛

3.� ������� �������9���%�� ���� :�;� ���� 3

a)˛ ê˛ƒyˆÏ:yö!ü Ü˛Ìy!ê˛ •zÇˆÏÓ˚!ç † @ˇÃ#Ü˛ † çyü≈yö ¢∑ ˆÌˆÏÜ˛ ~ˆÏ§ˆÏåÈ–

b)˛ ˆÜ˛ˆÏÓ˚y°y§ !°!öÎ˚yˆÏ§Ó˚ !flõ!§ç ≤’ƒyê˛yÓ˚yü Ó•z!ê˛Ó˚ ≤ÃÜ˛y¢Ü˛y° 1753 / 1756 /1759.

c) ≤ÃÜ˛yÓ˚ˆÏû˛ò xö%§yˆÏÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ !ï˛ö † ã˛yÓ˚ † ˛õÑyã˛ Ó˚Ü˛ˆÏüÓ˚–

d)˛ í˛z!qˆÏòÓ˚ ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚ˆÏîÓ˚ ≤ÃÌü ˛õò •ˆÏ°y ˛õ!Ó˚ÓyÓ˚ † àî † ≤Ãçy!ï˛–

e)˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ~Ü˛Ü˛ •ˆÏ°y ê˛ƒy:ö † àö † ˛õ!Ó˚ÓyÓ˚–

f) ˆÓsiyü Ä ‡Ü˛yÓ˚ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ •ˆÏ°y˛ Ü,˛!eü † fl∫yû˛y!ÓÜ˛ † çy!ï˛ç!öàï˛–

g) Theophrastus Ï̂Ü˛ Botany / Taxonomy / ClassificationÈÙÈ~Ó˚ çöÜ˛ Ó°y •Î˚–

h) çö •y!ã˛ö§ˆÏöÓ˚ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒ§ ˛õk˛!ï˛!ê˛ Ü,˛!eü † fl∫yû˛y!ÓÜ˛ † çy!ï˛ç!öàï˛

ˆ◊î#!Óöƒy§–

6.9 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. ê˛ƒyˆÏ:yö!ü (Taxonomy) Ü˛Ìy!ê˛Ó˚ xÌ≈ Ó%!é˛ˆÏÎ˚ Ó°%ö–

2. í˛z!qò §öy_´Ü˛Ó˚î !Ü˛û˛yˆÏÓ Ü˛Ó˚y •Î˚ ï˛y Ó°%ö–

3.˛˛ í˛z!qˆÏòÓ˚ ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚î ˛õk˛!ï˛ §¡∫ˆÏ¶˛ §Ç!«˛Æ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

4.˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ Ü˛Î˚ ≤ÃÜ˛yÓ˚ ~ÓÇ !Ü˛ !Ü˛ ï˛y Ó°%ö–



NSOU � CC-BT-08 71

6.10 í˛z_Ó˚üy°y

xö%¢#°ö#

1.��
0���1��� �$0��������2��3

a)˛  !Óöƒy§!Ó!ô  (Taxonomy),

b)˛ Bauhin˛̨ ºyï,̨ mÎ̊ñ

c) àî Óy çy!ï˛ (Genus) Ä  Specific epithet

2.� ������ 45�45� 6� ������� 
7� ����4�� �!�8� ����2�� 3

a)˛ Taxis ~ÓÇ nomous

b) Óî≈öñ §öy_´Ü˛Ó˚îñ öyüÜ˛Ó˚î Ä ˆ◊î#!Óöƒy§

c)˛ !ï˛öñ Ü,˛!eüñ fl∫yû˛y!ÓÜ˛ Ä çy!ï˛ç!öàï˛

d) ˆ§öˆÏçö §Ç!•ï˛y  (Shenzhen Code 2018)

3.� ������� �������9���%�� ���� :�;� ���� 3

a)˛ @ˇÃ#Ü˛ñ

b)˛ 1753ñ

c) !ï˛öñ

d)˛ àî Óy çy!ï˛ñ

e)˛ ê˛ƒy:ö (Taxon)ñ

f) fl∫yû˛y!ÓÜ˛ñ

g) Botany Sí˛z!qò!ÓòƒyVñ

h) çy!ï˛ç!öàï˛

�����
-�� �
./��,�

1. í˛z_Ó˚!ê˛ 6.2 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

2. í˛z_Ó˚!ê˛ 6.5 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

3. í˛z_Ó˚!ê˛ 6.6 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

4. í˛z_Ó˚=!°˛ 6.7 xÇˆÏ¢ ~ÓÇ 6.7.1  ˆÌˆÏÜ˛  6.7.3. xÇ¢=!°ˆÏï˛ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–
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������ 7 � �	����
�� ���������� ���	��� ���	��� �� �� ����� �

�	����
����
� !	"#$%	������ 
&�'��	 (International
Code of Nomenclature for Algae, Fungi and
Plants) ��&� ����� � �	� ����� ��(	)�*�
� �	����
����

����+
���,��-�
./��0�%� ��1�+


(2��

7.0 �����	
�

7.1 �
�������

7.2 �������������!������ �$���%��(Naming of Plants or Application of Names to the
Plants)

7.3 ��!������ �$���%�����)�<�8�=��%�=���(Brief History of Naming )

7.3.1. >
��,?�@A#����B��������������!����������*��C�D(��%�����)�=%���  (International
Code of Nomenclature for Algae, Fungi and Plants)

7.3.2 �����(���)�=%�� 2018 :Shenzhen Code 2018;�AEAF����0G���$#�(Contents)

7.4 �)�=%��4�� �
����
%�� ����������� ��!���������� ����4����9�� H��2I�$0��� ��-�4�� (Some Important
Aspects of Nomenclature Published in the Code)

7.4.1. �)�=%��������%�!�,��(Principles of the Code)

7.4.2 �)�=%����� �����H�,� ��� �����H�,� (Rules of the Code)

7.4.3. Taxa� �J&��K�� ������� B� taxa�AEAF��� ������ ��� ���$� (Rank of Taxa)

7.4.4 �
%�����B��
%�����������  (Type and Typification)

7.4.5 *LD
����������������%��*5�������!���*LD
���������(Principle of Priority or Priority
of Names)

7.4.6 ����������� ������������1%�� ���$H�,��� ��� �����H�,��� ��!� (Names of Taxa
According to Their Ranks)

72
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7.4.7 F���������!������4�����������M�,�
�0��
���
��(Effective Publicaton of the
Name of a Taxon)

7.4.8 F���������!���>����
���
�� (Valid Publication of a Name of a Taxon)

7.4.9 �
������������(Authority) ����
������������������!��)4+�� �(Author Citation)

*�+
�,��

7.5 �����)


7.6 �����
-�� �
./��,�

7.7 ������!�,�

7.0 í˛zˆÏj¢ƒ

~•z öyüÜ˛Ó˚ˆÏîÓ˚ ~Ü˛Ü˛!ê˛ !Ó£ÏÎ˚ ˛õyë˛ Ü˛Ó˚yÓ˚ ˛õÓ˚ xy˛õ!ö çyöˆÏï˛ ˛õyÓ˚ˆÏÓö ≠

� öyüÜ˛Ó˚î !Ü˛ ~ÓÇ ˆÜ˛ö⁄

� xyhsˇç≈y!ï˛Ü˛ í˛z!qò öyüÜ˛Ó˚î §Ç!•ï˛yñ

� öyüÜ˛Ó˚ˆÏîÓ˚ ˛õk˛!ï˛

� §Ç!•ï˛yÓ˚ !Ü˛å%È =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ ˆÎüö ≤Ãï˛#Ü (Type)˛ñ x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ ö#!ï˛ (Principle of
Priority)ñ ú˛°≤Ã§) (Effective) Ä ˜Óô (Valid) ≤ÃÜ˛y¢öy (Publication) •zï˛ƒy!ò–

7.1 ≤ÃhflÏyÓöy

í˛z!qòçàÍ öyöyö ˜Ó!ã˛eƒ˛õ)î≈ àyåÈ=!°Ó˚ §ü!‹T– ˆÎüö x˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ òˆÏ° xyˆÏåÈ ˜¢Óy°ñ åÈeyÜ˛ñ

ü§ñ ú˛yö≈ çyï˛#Î˚ í˛z!qòñ ˆï˛ü!ö §˛õ%‹õÜ˛ í˛z!qò Ó˚ˆÏÎ˚ˆÏåÈ Óƒ_´Ó#ç# Óy ö@¿Ó#ç# §y•zÜ˛y§ñ ˛õy•zöy§ •zï˛ƒy!ò

~ÓÇ =ÆÓ#ç# Óy xyÓ,ï˛Ó#ç# !mÓ#ç˛õe# xyüñ çyüñ Ü˛yë˛y° ~ÓÇ ~Ü˛Ó#ç˛õe# ôyöñ àüñ öy!Ó˚ˆÏÜ˛° •zï˛ƒy!ò–

≤ÃˆÏï˛ƒÜ˛ í˛z!qòˆÏày¤˛#Ó˚ xyÓyÓ˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyöÄ xyˆÏåÈ– ˆ◊î#!Óöƒy§hflÏˆÏÓ˚ xyÓyÓ˚ xˆÏöÜ˛Ó˚Ü˛ü

hflÏÓ˚ Óy ôyˆÏ˛õÓ˚ öyü– §ÓˆÏ«˛ˆÏe•z í˛z!qò ≤Ãçy!ï˛ˆÏÜ˛ (Species) ˆüÔ!°Ü˛ ~Ü˛Ü˛ (basic unit) !•§yˆÏÓ àîƒ Ü˛Ó˚y

•Î˚ ~ÓÇ ~•z ≤Ãçy!ï˛Ó˚ öyü •Û° !m˛õò !Ó!¢‹T–

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î öyöyö ˆòˆÏ¢ öyöyö ˆò¢ç Óy xyM˛È!°Ü˛ xÌÓy üyï,˛û˛y£ÏyÎ˚ ≤Ãã˛!°ï˛– Ü˛yÓ˚î ≤ÃˆÏÎ˚yçö#Î˚

í˛z!qò !ã˛!•´ï˛Ü˛Ó˚ˆÏîÓ˚ çöƒ öyüÜ˛Ó˚î •° ≤Ãôyö üyôƒü– !Ü˛v xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ í˛z!qò öyüÜ˛Ó˚î !ö!ò≈‹T ö#!ï˛

Ä !Óôyö Óy ôyÓ˚y!û˛!_Ü˛– öyüÜ˛Ó˚î ÓƒÓfliy˛õöyÓ˚ ü)° xyhsˇç≈y!ï˛Ü˛ §Çfliy!ê˛ •ˆÏ°y International Association
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of Plant Taxonomy Sí˛z!qò!Óöƒy§!Ó!ôÓ˚ xyhsˇç≈y!ï˛Ü˛ §ÇfliyV §ÇˆÏ«˛ˆÏ˛õ IAPT ~ÓÇ ~ˆÏòÓ˚•z ˛õ!Ó˚ã˛y°öyÎ˚

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ xyhs≈ˇçy!ï˛Ü˛ §Ç!•ï˛yÓ˚ ÓƒÓfliy– §Ç!•ï˛y ö#!ï˛üy°y Ä !Óôyö Óy ôyÓ˚y §¡∫!°ï˛ ~ÓÇ ~•z

ö#!ï˛üy°y=!° Ä ôyÓ˚y=!°Ó˚ Óy !Óôyö=!°Ó˚ !öÎ˚üyö%§yˆÏÓ˚ í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚ öyüÜ˛Ó˚î Ü˛Ó˚y •Î˚–

í˛z!qˆÏòÓ˚ öyü °ƒy!ê˛ö û˛y£ÏyÎ˚ Ü˛Ó˚y •Î˚ ~Ç •z•y xyhsç≈y!ï˛Ü˛û˛yˆÏÓ fl∫#Ü,˛ï˛– §Ç!•ï˛yÓ˚ í˛zˆÏj¢ƒ öyüÜ˛Ó˚îˆÏÜ˛

!fli!ï˛¢#°ñ x!û˛ß¨ Ä xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ @ˇÃ•îˆÏÎyàƒ Ü˛Ó˚y–

7.2 í z̨!qò öyüÜ˛Ó̊î ˛õk˛!ï˛ (Naming of Plants or Application of Names
to the Plants)

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î í˛z!qò !ã˛!•´ï˛Ü˛Ó˚ˆÏîÓ˚ ≤ÃyÌ!üÜ˛ Ä =Ó˚&c˛õ)î≈ ÓƒÓfliy– ≤ÃˆÏÎ˚yçö#Î˚ í˛z!qò !ã˛!•´ï˛Ü˛Ó˚î

Ä öyüÜ˛Ó˚î öy •ˆÏ° ˆÎyàyˆÏÎyàÄ Ü˛Ó˚y ÎyÎ˚ öy– !Ó!û˛ß¨ ˆòˆÏ¢ !Ó!û˛ß¨ §üˆÏÎ˚ !Ó!û˛ß¨ û˛y£ÏyÎ˚ í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î

≤ÃˆÏÎ˚yçˆÏöÓ˚ ï˛y!àˆÏò Ä ˆÎyàyˆÏÎyˆÏàÓ˚ üyôƒü !•§yˆÏÓ à,•#ï˛ •ˆÏÎ˚ˆÏåÈ– ï˛ˆÏÓ ~•z§Ó öyü=!° ˆòˆÏ¢Ó˚ üˆÏôƒ

xÌÓy ~Ü˛•z û˛y£Ïyû˛y£Ï# ˆày¤˛#Ó˚ üˆÏôƒ˛ §#üyÓk˛– ï˛y•z xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ ˆÜ˛Ó°üye ~Ü˛!ê˛ û˛y£ÏyÎ˚ í˛z!qˆÏòÓ˚

öyüÜ˛Ó˚ˆÏîÓ˚ ÓƒÓfliy à,•#ï˛ •ˆÏÎ˚ˆÏåÈ–

í˛z!qòˆÏòÓ˚ !Óöƒy§!Ó!ô (Plant taxonomy) §Çfliy!ê˛Ó˚ öyü International Association of Plant
Taxonomy Sí˛z!qò !Óöƒy§!Ó!ô xyhsˇç≈y!ï˛Ü˛ §ÇfliyV– ~•z §Çfliy!ê˛Ó˚ ˛õ!Ó˚ã˛y°öyÎ˚ Óï˛≈üyˆÏö §yôyÓ˚îï˛ ≤Ã!ï˛

5 ÓåÈÓ˚ xhsˇÓ˚ ~Ü˛!ê˛  International Botanical Congress Sxyhsˇç≈y!ï˛Ü˛ í˛z!qò!Óòƒy x!ôˆÏÓ¢öV ˆÜ˛yö

~Ü˛!ê˛ ˆòˆÏ¢Ó˚ ˆÜ˛yö ~Ü˛!ê˛ fliyˆÏö xö%!¤˛ï˛ •Î˚ ~ÓÇ ~•z x!ôˆÏÓ¢ˆÏöÓ˚ §Ó≈çö fl∫#Ü,˛ï˛ !§k˛yhsˇ=!° §üÜ˛y°#ö

§Ç!•ï˛y !•§yˆÏÓ ≤ÃÜ˛y!¢ï˛ •Î˚– ~•z Code  Óy §Ç!•ï˛yÓ˚ öyü Óï≈˛üyˆÏö ˜¢Óy° åÈeyÜ˛ Ä í˛z!qˆÏòÓ˚ xyhsˇç≈y!ï˛Ü˛

öyüÜ˛Ó˚î §Ç!•ï˛y (International Code of Nomeuclature for Algae, Fungi and Plants,˛ §ÇˆÏ«˛ˆÏ˛õ

ICN– •z•yÓ˚ ˛õ)Ó≈öyü International Code of Botanical Nomeuclature, §ÇˆÏ«˛ˆÏ˛õ ICBN Sí˛z!qˆÏòÓ˚

öyüÜ˛Ó˚ˆÏîÓ˚ xyhsˇç≈y!ï˛Ü˛ §Ç!•ï˛yV– ~•z §Ç!•ï˛yÓ˚ ö#!ï˛üy°y Ä !Óôyö Óy ôyÓ˚y=!°Ó˚ ÎÌyÎÌ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚

í˛z!qò Óy í˛z!qàˆÏày¤˛#Ó˚ öyüÜ˛Ó˚î Ü˛Ó˚y •Î˚–

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î °ƒy!ê˛ö û˛y£ÏyÎ˚ Ü˛Ó˚y •Î˚– ~!ê˛ •° xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ ~Ü˛!ê˛ fliyÎ˚#ñ !fli!ï˛¢#° Ä

§Ó≈çö@ˇÃy•ƒ ÓƒÓfliy–

í˛z!qˆÏòÓ˚ ˆ◊î#!Óöƒy§ xö%§yˆÏÓ˚ !Ó!û˛ß¨ hflÏÓ˚ Óy ôy˛õ Óï≈˛üyö– ˆÎüö í˛z!qò çàÍ  (Plant Kingdom)
!Óû˛yà (Division)ñ ˆ◊î#  (Class)ñ Óà≈ (Order)ñ ˛õ!Ó˚ÓyÓ˚ (Family)ñ àî Óy çy!ï˛ (Genus) ~ÓÇ ≤Ãçy!ï˛

(Species) •zï˛ƒy!ò– ï˛y•z ~•z§Ó ôy˛õ Óy hflÏˆÏÓ˚Ó˚Ä öyüÜ˛Ó˚î Ü˛Ó˚y •Î˚– ~•z§Ó öyüÜ˛Ó˚ˆÏîÓ˚ çöƒ ôyÓ˚y Ä

!Óôyö=!°Ó˚ !öÎ˚ü=!° ≤ÃˆÏÎ˚yà Ü˛Ó˚y •Î˚–

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î ÓƒÓfliy ≤Ãyã˛#ö– ˛õ)ˆÏÓ≈ Ó‡ öyü ÓƒÓ•*ï˛ •ˆÏÎ˚ˆÏåÈ– Óï≈˛üyˆÏö §Ç!•ï˛yÓ˚ ≤ÃˆÏÎ˚yˆÏà §ühflÏ

˛õ%Ó˚yï˛ö öyü=!°Ó˚Ä ~Ü˛!ê˛ !fli!ï˛¢#°ñ x!û˛ß¨ ÓƒÓfliyÄ à,•#ï˛ •ˆÏÎ˚ˆÏåÈ–
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˛õ)ˆÏÓ≈  !Ó!û˛ß¨ í˛z!qò!ÓK˛yö#àö í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe ~Ü˛•z ôyÓ˚y Óy !öÎ˚ü ˆüˆÏö öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ö!ö–

ï˛ˆÏÓ §yôyÓ˚îû˛yˆÏÓ í˛z!qˆÏòÓ˚ ˆüÔ!°Ü˛ ~Ü˛Ü˛ !•§yˆÏÓ ≤Ãçy!ï˛ˆÏÜ˛ fl∫#Ü,˛!ï˛ !òˆÏÎ˚ˆÏåÈö– ï˛yÓ˚ í˛z˛õˆÏÓ˚Ó˚ hflÏÓ˚ àî Óy

çy!ï˛– çy!ï˛Ó˚ í˛z˛õˆÏÓ˚Ó˚ hflÏÓ˚ ˛õ!Ó˚ÓyÓ˚– ~Ó˚*ˆÏ˛õ Óà≈ñ ˆ◊î#ñ !Óû˛yà •zï˛ƒy!ò !ü!°ˆÏÎ˚•z í˛z!qòçàÍ Óy Plant
Kingdom.

öyüÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe ≤Ãçy!ï˛Ó˚ çöƒ ~Ü˛òy Ó‡ ˛õˆÏòÓ˚ Óy ˛õòyÇˆÏ¢Ó˚ ÓƒÓ•yÓ˚ !åÈ°– ˛õˆÏÓ˚ !m˛õò öyüÜ˛Ó˚ˆÏîÓ˚

≤ÃÌü ÓƒÓ•yÓ˚ ÷Ó˚& •Î˚ Bahuin ºyï,̨ m Ï̂Î˚Ó˚ §üÎ˚ ˆÌ Ï̂Ü˛– LinnaeusÈÙÈ~Ó˚ §üÎ˚ ˆÌ Ï̂Ü˛ ïÑ̨ yÓ˚ Ó˚!ã˛ï˛ Ó•z Species
Plantarum (ed.1) ˆ§!ê˛ 1753 áÈ,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ •Î˚ ~ÓÇ ~•z Ó•zˆÏï˛˛ ÓƒÓ•*ï˛ ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚î

§Ó≈çö@ˇÃy•ƒ •Î˚– xÓ¢ƒ xöƒyöƒ hflÏˆÏÓ˚ ~Ü˛˛õò öyüÜ˛Ó˚î ÓƒÓ•*ï˛ •Î˚– !m˛õò öyüÜ˛Ó˚ˆÏîÓ˚ í˛zòy•Ó˚îfl∫Ó˚*˛õ Ó°y

ÎyÎ˚ÙÙÙÈMangifera indica L. °ƒy!ê˛ˆÏö ÓƒÓ•*ï˛ öyüñ Mangifera •ˆÏ°y generic name Óy àˆÏîÓ˚ öyü

xÌÓy çy!ï˛Ó˚ öyü– ~!ê˛Ó˚ ≤ÃÌü Óî≈!ê˛ Óí˛¸ •Ó˚ˆÏú˛ (Capital) ˆ°áy •Î˚– !mï˛#Î˚!ê˛ ≤Ãçy!ï˛Ó˚ ˛õòyÇ¢ Óy

specific epithetñ §¡õ)î≈û˛yˆÏÓ small Óy ˆåÈyê˛ •Ó˚ˆÏú˛Ó˚ ÓˆÏî≈ ˆ°áy •Î˚– ò%!ê˛ ˛õò !ü!°ˆÏÎ˚•z ≤Ãçy!ï˛!ê˛Ó˚ ï˛y•z

!m˛õò öyü–

!mï˛#Î̊ ˛õòyÇ¢!ê˛ ≤ÃÌü!ê˛Ó̊ =î !Ó Ï̂¢£Ï Óy adjectiveñ xÌ≈yÍ =î Óy xÓfliy ˆÓyé˛yÎ̊– ~áy Ï̂ö indica-Ó˚ xÌ≈

û˛yÓ˚ˆÏï˛ çyï˛ Mangifera (Mango) àyåÈ!ê˛Ó˚ Ü˛Ìy Ó°y •ˆÏÎ˚ˆÏåÈ–

‘L.’ §Ç!«˛Æ xyÜ˛yˆÏÓ˚ !°!áï˛ Carolus Linnaeus ~Ó˚ öyü– !Î!ö ~•z í˛z!qò!ê˛Ó˚ ≤ÃÌü öyüÜ˛Ó˚î

Ü˛ˆÏÓ˚ˆÏåÈöñ ~ˆÏÜ˛ ˛≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü §ÇÎ%!_´ Óy author citation Ó°y •Î˚–

7.3 öyüÜ˛Ó˚î ˛õk˛!ï˛Ó˚ §Ç!«˛Æ •z!ï˛•y§ (Brief History of Naming)
í z̨!q Ï̂òÓ˚ öyüÜ˛Ó˚̂ ÏîÓ˚ çöƒ ˛õ)̂ ÏÓ≈ ˆÜ˛yöÓ˚Ü˛ Ï̂üÓ˚ !öÎ˚üÜ˛yö%ö Óy !Ó!ôxö%§Ó˚î Ü˛Ó˚y • Ï̂ï˛y öy– í z̨!qò!ÓK˛yö#àî

fl∫fl∫û˛y£ÏyÎ˚ í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î Ü˛Ó˚ˆÏï˛ö– ~Ü˛!ê˛ Óƒy˛õyˆÏÓ˚ §üï˛y !åÈ° ˆÎ öyüÜ˛Ó˚î=!° Ü˛ï˛=!° ¢∑ !ü!°ˆÏÎ˚

ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •ˆÏï˛y˛ ~ÓÇ ï˛yÓ˚ myÓ˚y í˛z!qò!ê˛ !ã˛!•´ï˛ Ü˛Ó˚y ˆÎï˛– ï˛y•z ~•z§Ó öyü !åÈ°

x Ï̂öÜ˛ ˛õ Ï̂òÓ˚– §ü!‹T Óy ˛õ!°ö!üÎ˚y° (Polynomial)– í z̨òy•Ó˚î fl∫Ó˚*˛õ Ó°y ÎyÎ˚ Salix pumila angustifolia
altira öyü!ê˛ Clusius ï˛yÓ˚ Ó•zˆÏï˛ 1583 á,‹TyˆÏ∑ ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ öyü !•§yˆÏÓ !òˆÏÎ˚ˆÏåÈö Ä ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚ˆÏåÈö–

˛õÓ˚Óï≈˛# §üˆÏÎ˚ Gasper  (Casper) Bauhin (1560-1624) ~ÓÇ Jean Bauhin (1541-1624)
ºyï,˛mÎ˚ í˛z!qò ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚î ≤ÃÓï≈˛ö Ü˛ˆÏÓ˚ö– LinnaeusÈÙÈ~Ó˚ §üÎ˚ ˆÌˆÏÜ˛ ~•z ≤Ãçy!ï˛Ó˚ !m˛õˆÏò

öyüÜ˛Ó˚î @ˇÃ•îˆÏÎyàƒ Ü˛Ó˚y •Î˚–

Linnaeus ï˛yÓ˚  Fundamenta Botanica (1736), Critica Botanica (1737)˛ ~ÓÇ Philosophica
Botanica (1751) Ó•z=!°ˆÏï˛ öyüÜ˛Ó˚î !Ó£ÏˆÏÎ˚ !Ü˛å%È §%!ö!ò≈‹T ÓƒÓfliy Ä ÓƒÓ•yÓ˚ !Ó!ô ˛õy°ö Ü˛ˆÏÓ˚ˆÏåÈö– ~•z
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ÓƒÓ•yÓ˚!Ó!ô=!° Ï̂Ü˛ aphorisms Ó°y •Î˚– Aphorisms=!° 58 ˛Ó˚Ü˛ Ï̂üÓ˚ !Óôyö Óy ôyÓ˚y §¡∫!°ï˛– Augustin
Pyramies de Candolle (1778-1841) ï˛yÓ˚ Theoric elementaire de la botanique (1813) Ó•zˆÏï˛

LinnaeusÈÙÈ~Ó˚ 58!ê˛ aphorismsÈÙÈ~Ó˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ !Óôyö ≤ÃÓï˛≈ö Ü˛ˆÏÓ˚ö– Steudel ï˛yÓ˚

Nomenclator Botanique (1821)˛ Ó•zˆÏï˛ ï˛ÍÜ˛y°#ö §üˆÏÎ˚ ≤ÃÜ˛y!¢ï˛ §ühflÏ §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ ≤Ãçy!ï˛Ó˚

öyü=!° Ä ï˛yˆÏòÓ˚ ÄÓ˚ˆÏú˛ öyü Óy synonym=!° ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

~Ó˚˛õÓ˚ ≤ÃÌü Alphonse de Candolle xyˆÏÎ˚y!çï˛ í˛z!qò öyüÜ˛Ó˚î x!ôˆÏÓ¢ö Paris ¢•ˆÏÓ˚ 1867
á,‹TyˆÏ∑ xö%!¤˛ï˛ •Î˚– ~Ó˚ Ä˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ˛õƒy!Ó˚§ §Ç!•ï˛y  (Paris Code) 1867˛ á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ •Î˚–

~áyˆÏö =Ó˚&c˛õ)î≈ !§k˛yhsˇ=!°Ó˚ üˆÏôƒ ü%áƒ •ˆÏ°y 1753 á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ LinnaeusÈÙÈ~Ó˚ Species
PlantarumÈÙÈ~Ó˚ ≤ÃÜ˛y¢Ü˛y° í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ ÷Ó˚& Óy §)e˛õyï˛ Ó˚*ˆÏ˛õ àîƒ Ü˛Ó˚y– Paris Code 1867ˆÏÜ˛

ï˛y•z ≤ÃÌü §Ç!•ï˛y xÌ≈yÍ ≤ÃÌü ≤ÃÜ˛y!¢ï˛ í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ xyhsˇç≈y!ï˛Ü˛ §Ç!•ï˛y (First International
Code of Botanical Nomenclature) Ó°y •Î˚– !mï˛#Î˚!ê˛  •ˆÏ°y 1892~Ó˚  Rochester Code– ~•z

§Ç!•ï˛yˆÏï˛ öyüÜ˛Ó˚ˆÏîÓ˚ ≤Ãï˛#Ü˛# öü%öyÓ˚  (Type specimen) í˛z˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛Ó˚y •Î˚– ï,˛ï˛#Î˚ •Û°

Vienna Code 1906– !Óàï˛ xyhsˇç≈y!ï˛Ü˛ í˛z!qò!Óòƒy x!ôˆÏÓ¢ö Melbourne ¢•ˆÏÓ˚ 2011ˆï˛ xö%!¤˛ï˛ •Î˚

~ÓÇ ~•z §Ç!•ï˛yÓ˚ öyü International Code of Botanical Nomenclature (ICBN)-~Ó˚ ˛õ!Ó˚ÓˆÏï≈˛

International Code of Nomenclature for Algae, Fungi and Plants, §Ç Ï̂«˛ Į̈̂ õ ICN !•§y Ï̂Ó à,•#ï˛

•ˆÏÎ˚ˆÏåÈ– x!ôˆÏÓ¢ˆÏö 2011ˆï˛ •ÄÎ˚yÓ˚ ˛õÓ˚ §Ó≈§¡øï˛û˛yˆÏÓ àÈ,•#ï˛ Ä xö%ˆÏüy!òï˛ !§k˛yhsˇ=!° Melbourne
Code 2012 (01.01.2012) ˆï˛ ≤ÃÜ˛y!¢ï˛ •Î˚– 19ï˛ü xyhsˇç≈y!ï˛Ü˛ í˛z!qò!Óòƒy x!ôˆÏÓ¢ö (International
Botanical Congress §ÇˆÏ«˛ˆÏ˛õ IBC) ã˛#ˆÏö Shenzhen ¢•ˆÏÓ˚ 2017 á,‹TyˆÏ∑ ç%°y•zˆÏÎ˚Ó˚ 23 ˆÌˆÏÜ˛ 29

ï˛y!Ó˚á ˛õÎ≈hsˇ xö%!¤˛ï˛ •ˆÏÎ˚ˆÏåÈ ~ÓÇ Shenzhen Code 2018 á,‹TyˆÏ∑ í˛z!qò!ÓK˛yö# Nicholas J. Turland
~ÓÇ xöƒyöƒ í˛z!qò !ÓK˛yö# myÓ˚y §¡õy!òï˛ •ˆÏÎ˚ Regnum Vegetabile-~Ó˚ 159 öÇ áˆÏ[˛ June üyˆÏ§

≤ÃÜ˛y!¢ï˛ •ˆÏÎ˚ˆÏåÈ– ˛õÓ˚Óï≈˛# 20ï˛ü (XXth) IBC Brazil-~Ó˚ Rio de Janeiro ¢•ˆÏÓ˚ July üyˆÏ§ 2023
á,‹TyˆÏ∑ xö%!¤˛ï˛ •ˆÏÓ–

Óï≈̨üy Ï̂ö International Botanical Congress §yôyÓ̊îï˛ ≤Ã!ï˛ 5 ÓåÈÓ̊ xhsˇÓ̊ ˆÜ˛yö ~Ü˛!ê˛ ˆò Ï̂¢Ó̊ ˆÜ˛yö fliy Ï̂ö

Óy ¢• Ï̂Ó̊ xö%!¤˛ï˛ •Î̊ ~ÓÇ ˛õÓ̊Óï≈̨ #Ü˛y Ï̂° x!ô Ï̂Ó¢ Ï̂öÓ̊ à,•#ï˛ !§k˛yhsˇ=!° §Ç!•ï˛y !•§y Ï̂Ó ≤ÃÜ˛y¢ Ü˛Ó̊y •Î̊– ˆÎáy Ï̂ö

x!ô Ï̂Ó¢ö •Î̊ ˆ§•z öyü!ê˛ §Ç!•ï˛y Óy Code-~Ó̊ ˛õ)̂ ÏÓ≈ ˆ°áy •Î̊ xyÓ̊ ≤ÃÜ˛y¢Ü˛y Ï̂°Ó̊ ï˛y!Ó̊á §Ç!•ï˛y (Code)
¢ Ï̂∑Ó̊ ˛õÓ̊ Ó Ï̂§–

7.3.1 ������	������	 	!�"�#�$%�&	��'���&�$��&	(�)*+,���
���	�-�.
���(International Code
of Nomenclature for Algae, Fungi and Plants)

í z̨!qò !Óöƒy§!Ó!ôÓ˚ xyhsˇç≈y!ï˛Ü˛ §ÇfliyÓ˚ (International Association of Plant Taxonomy §Ç Ï̂«˛ Į̈̂ õ
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IAPT) ï˛_¥yÓôy Ï̂ö 19ï˛ü xyhsˇç≈y!ï˛Ü˛ í z̨!qò!Óòƒy x!ô Ï̂Ó¢ö (19th International Botanical Congress)
ã˛#ˆÏöÓ˚ Shenzhen ¢•ˆÏÓ˚ !Óàï˛ 2017 á,‹TyˆÏ∑ (July 23 to 29˛ §üÎ˚Ü˛y°) xö%!¤˛ï˛ •Î˚– ~•z x!ôˆÏÓ¢ˆÏö

!Ó£ÏÎ˚=!°Ó˚ §Ç!•ï˛y (Code) !•§yˆÏÓ xyhsˇç≈y!ï˛Ü˛ §Ç!•ï˛y (International Code of Nomenclature for
Algae, Fungi and Plants, §Ç Ï̂«˛ Į̈̂ õ ICN) ≤ÃÜ˛y!¢ï˛ • Ï̂Î˚̂ ÏåÈ– ~•z §Ç!•ï˛yÓ˚ öyü Shenzhen Code 2018
– §Ç!•ï˛y!ê˛ !Ó !ê˛¢ •zÇˆÏÓ˚ç# û˛y£ÏyÎ˚ ˆ°áy– ~åÈyí˛¸yÄ xyÓ˚Ä ˛õÑyã˛!ê˛ û˛y£ÏyÎ˚ !°!áï˛ xÓfliyÎ˚Ä ˛õyÄÎ˚y ÎyÎ˚–

§Ç!•ï˛y!ê˛ Regnum Vegetabile öyüÜ˛ ˛õ!eÜ˛yÓ˚ 159öÇ áˆÏ[˛ 16.06.2018 ï˛y!Ó˚ˆÏá ≤ÃÜ˛y!¢ï˛ •Î˚– !ÓK˛yö#

Nicholas J. Turland • Ï̂°ö Editor-in-Chief–

7.3.2 � �����(�� �)�=%��� 2018 (Shenzhen Code 2018)ÈAEAF��� �0G���$#� (Contents)

•zÇˆÏÓ˚!ç 2018 á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ ˆ§öˆÏçö §Ç!•ï˛y!ê˛Ó˚ §)ã˛#˛õe=!° •ˆÏ°y ≠

ü%áÓ¶˛ (Preface)
ôyÓ˚y Óy !Óôyö=!°Ó˚ñ ê˛#Ü˛y=!°Ó˚ ~ÓÇ §¡ø!ï˛=!°Ó˚ e´!üÜ˛ §ÇáƒyÓ˚ ö)ï˛ö !Óöƒy§ ï˛y!°Ü˛y (Key to the
re-numbering of Articles, Notes and Recommendations)
§Ç!•ï˛yÓ˚ =Ó˚&c˛õ)î≈ ï˛y!Ó˚á§ü%• (Important Dates of the Code)
!≤Ãe¡∫° (Preamble)
��'��� I (Division I)� 3 ���%�!�,�� I-VI�(Principles I-VI)
��'����II (Division II) : ��4�!��,��F�)������=����=��4������JN�%�� (Rules and

Recommendations with Examples)
ôyÓ˚y Óy !Óôyö 1-62 (Articles 1-62)

*���4��I : F����� B� %�������� ���$� ��� ������
(Chapter I) : (Taxa and their ranks)

 ôyÓ˚y Óy !Óôyö 1-5 (Articles 1-5)
*���4��II : *��1�?� �
%����������� F�)� ����!��� *LD
��������
(Chapter II) : (Status, Typification and Priority of names)
á[˛ 1-4 (Section 1- 4) ≠  ôyÓ˚y Óy !Óôyö 6-15 (Articles 6-15 )
*���4��III : ���$� ��� �����H�,��� *��1�� *�+������� F��������� ��!�����
(Chapter III) : Nomenclature of taxa according to their ranks)
á[˛ 1-6  (Section 1-6) ≠ ôyÓ˚y Óy !Óôyö 16-28 (Articles 16-28 )
*���4��IV : ���4�������� ��� M�,�
�+� �
���
�
(Chapter IV) : (Effective Publication)
á[˛ 1-2  (Section 1-2) ≠ ôyÓ˚y Óy !Óôyö 29-31 (Articles 29-31)
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*���4��V : >��� �
���
�?
(Chapter V) : (Valid Publication)
á[˛ 1-4  (Section 1-4) ≠ ôyÓ˚y Óy !Óôyö 32-45 (Articles 32-45)
*���4��VI : *������������ ��� �,O������� ��!� �����PQO
(Chapter VI) : (Author Citations)
á[˛ 1-2È  (Section 1-2) ≠ ôyÓ˚y Óy !Óôyö 46-50 (Articles 46-50)
*���4��VII : ��!� ���%�,
(Chapter VII) : (Rejection of names)

≠ ôyÓ˚y Óy !Óôyö 51-59 (Articles 51-59)
*���4��VIII : ����!��� ���������� #2�9�� F�)� ����!��� �,R
(Chapter VIII) : (Orthography and Gender of names)
á[˛ 1-2È  (Section 1-2) ôyÓ˚y Óy !Óôyö 60-62 (Articles 60-62)
*���4��FM��(F) : @A#���� �=������ ���� (����+H�,��� ��!
(Chapter F) : (Names of organisms treated as Fungi)
á[˛ 1-5  (Section 1-5) ≠ ôyÓ˚y Óy !Óôyö F.1-F.9 (Articles F.1-F.9)
*���4��F=�G��(H) : §ÇÜ˛Ó˚ í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚îñ (Name of Hybrids)˛
(Chapter H) : ôyÓ˚y Óy !Óôyö H.1 - H.12 (Articles H.1 - H.12)˛
��'���� III : �)�=%��� �$���G�4����� ��4�!��,�
(Division III) : (Provisions for the Governance of the Code)
�$����
ST-I-VII : !Ó!û˛ß¨ öyˆÏüÓ˚ §ÇÓ˚«˛î Ä Óy!ï˛ˆÏ°Ó˚ ï˛y!°Ü˛y

(Lists of names for conservation and rejection)
(Appendix-I)
(Appendix-II)
(Appendix-III)
(Appendix-IV)
(Appendix-V)
(Appendix-VI)
(Appendix-VII)
(Appendix-VIII)

}
��-�4��0G��� :�)�=%��4�� ���=U%�� ��5�H�,��� �)V��;
Glossary (Definitions of Terms used in this Code)
!ÓK˛yö§¡øï˛ öyˆÏüÓ˚ §)ã˛Ü˛ (Index of Scientific Names)
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7.4 	§Ç!•ï˛yÎ˚ ≤ÃÜ˛y!¢ï˛ í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚̂ ÏîÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ (Some
Important Aspects of Nomenclature Published in the Code˛)

í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ !Ó£ÏˆÏÎ˚ §Ç!•ï˛yÎ˚ ˆüyê˛ 6!ê˛ ö#!ï˛üy°y Ä 62!ê˛ !Óôyö Óy ôyÓ˚y í˛zˆÏÕ‘!áï˛ •ˆÏÎ˚ˆÏåÈ–

ö#!ï˛üy°y =!°Ó˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ !Óôyö=!° ˆ°áy– !Óôyö=!°Ó˚ ü%áƒ !Ó£ÏÎ˚=!° xôƒyÎ˚ Ä xôƒyˆÏÎ˚Ó˚ üˆÏôƒ

áˆÏ[˛ Ó!î≈ï˛–

§Ç!•ï˛yÓ˚ xhsˇà≈ï˛ !Ó£ÏÎ˚=!°Ó˚ üˆÏôƒ ö#!ï˛üy°y ~ÓÇ !Óôyö=!° =Ó˚&c˛õ)î≈– ~áyˆÏö ö#!ï˛üy°y=!° Ä

!Óôyö=!°Ó˚ ~Ü˛Ü˛ñ hflÏÓ˚ Óy ôy˛õñ ≤Ãï˛#Ü˛ Ä ≤Ãï˛#Ü˛Ü˛Ó˚îñ x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ ö#!ï˛ñ Ü˛yÎ≈ƒÜ˛Ó˚# Óy ú˛°≤Ã§) ~ÓÇ ˜Óô

≤ÃÜ˛y¢ö=!° xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏ°y–

7.4.1 � �)�=%����� ���%�!�,�� (Principles of the Code)

§Ç!•ï˛yÎ˚ !Óû˛yà IÈÙÈ~Ó˚ xhsˇû%%˛≈_´ ~•z ö#!ï˛üy°y=!° (Principles) ˆüyê˛ 6!ê˛– ~•z ö#!ï˛üy°y=!°Ó˚ í˛z˛õÓ˚

!û˛!_ Ü˛ˆÏÓ˚ ˛õÓ˚Óï≈˛# !Óû˛yà IIˆï˛ !Óôyö=!° Ó!î≈ï˛ xyˆÏåÈ– !Óôyö=!° í˛zòy•Ó˚î §•ˆÏÎyˆÏàñ §¡øï˛ üï˛yüˆÏï˛Ó˚

!û˛!_ Ï̂ï˛ ˜ï˛Ó˚# (Rules framed out on the basis of recommendations with examples)

���%�!�,��(Principles)�

I. ˜¢Óy°ñ åÈeyÜ˛ Ä í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î ˛õk˛!ï˛ ≤Ãyî#Ó˚ öyüÜ˛Ó˚î Ä ÓƒyÜ˛!ê˛!Ó˚Î˚yÓ˚ öyüÜ˛Ó˚î˛õk˛!ï˛

••ẑ Ïï˛ fl∫yô#ö (The nomenclature of algae, fungi and plants is independent of Zoological
and Bacteriological nomenclature).˛!Óàï˛ §üˆÏÎ˚ ü)° üï˛yö%§yˆÏÓ˚ !Óöƒy§!Ó!ôÓk˛ ˆày¤˛#Ó˚

§öy_´Ü˛Ó˚î Ä öyüÜ˛Ó˚î Îy•y•z ˆ•yÜ˛ öy ˆÜ˛ö Óï≈˛üyˆÏö !ã˛!•´ï˛ Ä §öy_´Ü˛Ó˚ˆÏîÓ˚ !û˛!_ˆÏï˛ ˜¢Óy°ñ

åÈeyÜ˛ Ä í˛z!qò !Óöƒy§!Ó!ôÓk˛ ˆày¤˛#Ó˚ !•§yˆÏÓ ~•z §Ç!•ï˛yÓ˚ !Óôyö=!° §üû˛yˆÏÓ öyüÜ˛Ó˚ˆÏîÓ˚

çöƒ ≤ÃˆÏÎyçƒ– (This code applies equally to names of taxonomic groups treated as
algae, fungi, plants whether or not these groups were originally so treated).

II. öyüÜ˛Ó˚̂ ÏîÓ˚ ≤Ãï˛#Ü˛ öü%öyÓ˚ í z̨̨ õÓ˚ !û˛!_ Ü˛ Ï̂Ó˚ !Óöƒy§!Ó!ôÓk˛ ˆày¤˛#Ó˚ öyü ≤Ã Ï̂Îyçƒ (The application
of names of taxanomic groups is determined by means of nomenclatural types.)

III. !Óöƒy§!Ó!ôÓ˚Ók˛ ˆày¤˛#Ó˚ öyü ≤ÃÜ˛y¢öyÓ˚ x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ !û˛!_ˆÏï˛ @ˇÃy•ƒ Óy Ü˛yÎ≈Ü˛Ó˚#– (The
nomenclature of taxanomic group is based upon priority of publication).

IV. ôyÓ˚yüˆÏï˛ Óy !Óôyöyö%§yˆÏÓ˚ Óƒ!ï˛e´ü !•§yˆÏÓ !ÓˆÏ¢£Ïû˛yˆÏÓ !ã˛!•´ï˛ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆ«˛e Óƒï˛#ï˛ ≤Ã!ï˛!ê˛

!Óöƒy§!Ó!ôÓk˛ ˆày¤˛#  ~Ü˛!ê˛ §%!ö!ò≈‹T Óî≈öyÓ˚ñ xÓfliyˆÏöÓ˚ Ä hflÏˆÏÓ˚Ó˚ Óy ôyˆÏ˛õÓ˚ !û˛!_ˆÏï˛ §Ó≈≤ÃÌˆÏü

ˆòÄÎ˚y Ä ≤ÃÜ˛y!¢ï˛ •ÄÎ˚y ˆÜ˛Ó°üye ~Ü˛!ê˛ §!ë˛Ü˛ öyˆÏüÓ˚ x!ôÜ˛yÓ˚# •ˆÏÓ–  (Each taxonomic
group with a particular circumscription, position and ranks can bear only one correct
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name, the earlist that is in accordance with the rules, except in specified cases).

V. !Óöƒy§!Ó!ô ˆày¤˛#Ó˚ !ÓK˛yö§¡øï˛ öyü §Ó≈òy•z °ƒy!ê˛ö Ä °ƒy!ê˛ö í˛zq(ï˛ û˛y£ÏyÎ˚ •ˆÏÓ– (Scientific
name of taxonomic groups are treated as Latin regardless of their derivation).

VI. ≤ÃhflÏyÓöy Ä ≤ÃÜ˛y¢öyÓ˚ xflõ‹Tï˛y Óƒï˛#ï˛ öyüÜ˛Ó˚ˆÏîÓ˚ !Óôyö=!° Óy ôyÓ˚y=!° §Ó≈ˆÏ¢£Ï §Ç!•ï˛yÓ˚

≤ÃÜ˛y¢öyÓ˚ §üˆÏÎ˚Ó˚ Sï˛y!Ó˚ˆÏáÓ˚V ˛õÓ˚ ˆÌˆÏÜ˛ ï˛yÍ«˛!îÜ˛ ≤ÃˆÏÎyçƒ ÓˆÏ° !ÓˆÏÓ!ã˛ï˛ •ˆÏÓ– (The rules
nomenclature are retroactive unless expressly limited).

~áyˆÏö Î!òÄ ˆÓyé˛ÓyÓ˚ §%!ÓôyÓ˚ çöƒ ÓDyö%Óyò ˆòÄÎ˚y •ˆÏ°y– !Ü˛v ~•z ö#!ï˛üy°y=!° •zÇˆÏÓ˚ç#

û˛y£ÏyÎ˚ ˆ°áy•z í˛z˛õÎ%_´–

§Ç!•ï˛yÓ˚ ö#!ï˛üy°y=!° xÓ¢ƒ•z üˆÏö Ó˚yáy ≤ÃˆÏÎ˚yçö– Ü˛yÓ˚î ˛õÓ˚Óï≈˛# ˛õÎ≈yˆÏÎ˚ ôyÓ˚y=!° Óy !Óôyö=!°

ö#!ï˛üy°yÓ˚ !û˛!_ˆÏï˛ ˆ°áy–

7.4.2 � �)�=%����� �����H�,� ��� �����H�,� (Rules of the Code)

!Óû˛yà IIÈÙÈ~Ó˚ xhsˇà≈ï˛ •ˆÏ°y ˆüyê˛ 1 ˆÌˆÏÜ˛ 62!ê˛ ôyÓ˚y Óy !Óôyö– ~•z !Óôyö Óy ôyÓ˚y=!° ö#!ï˛üy°yÓ˚

!û˛!_ˆÏï˛ ˜ï˛Ó˚#–

!Óôyö=!° Óy ôyÓ˚y=!° !û˛!_ˆÏï˛ ≤Ã!ï˛ˆÏ«˛ˆÏe xö%ˆÏüyòˆÏöÓ˚ Ä §¡ø!_Ó˚ öyöyö í˛zòy•Ó˚î §•ˆÏÎyˆÏà

!°!áï˛–

§ühflÏ !Óôyö=!° Óy ôyÓ˚y=!° xôƒyˆÏÎ˚ñ ≤ÃˆÏÎ˚yçˆÏö xôƒyˆÏÎ˚Ó˚ xhsˇû%%˛≈_´ áˆÏ[˛Ä ˆ°áy •ˆÏÎ˚ˆÏåÈ–

7.4.3 � Taxa �/��$0�	 1��&��	  � taxaÈEAF��� ������ ��� ���$� (Rank of Taxa)

!Óû˛yà IIÈÙÈ~Ó˚ xhsˇà≈ï˛ xôƒyÎ˚ IÈÙÈ~ 1 ˆÌˆÏÜ˛ 5 ö¡∫Ó˚ !Óôyö=!°ˆÏï˛ Óy ôyÓ˚y=!°ˆÏï˛ ~Ü˛Ü˛ taxon, Ä

taxaÈÙÈ~Ó˚ hflÏÓ˚ Óy ôy˛õ §¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

Taxa Ü˛Ìy!ê˛ í˛z!qò !Óöƒy§!Ó!ôÓ˚ ˆüÔ!°Ü˛ ~Ü˛Ü˛ !•§yˆÏÓ Ó‡Óã˛ˆÏö ≤ÃˆÏÎ˚yà Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ˆÎ ˆÜ˛yö

ˆ◊î#!ÓöƒyˆÏ§Ó˚ ˆÎ ˆÜ˛yö ~Ü˛!ê˛ hflÏÓ˚ Óy ôy˛õˆÏÜ˛ taxon˛ Óy ˆüÔ!°Ü˛ ~Ü˛Ü˛ !•§yˆÏÓ àîƒ Ü˛Ó˚y •Î˚– Ó‡Óã˛ˆÏö

•z•y taxa.

§ÇÜ˛Ó˚yÎ˚ˆÏîÓ˚ ˆ«˛ˆÏe í˛zq(ï˛ í˛z!qò!ê˛ Nothotaxon !•§yˆÏÓ í˛zˆÏÕ‘!áï˛ •Î˚–

ˆ◊î#!ÓöƒyˆÏ§Ó˚ ˆ«˛ˆÏe §Ç!•ï˛yˆÏï˛ ˆüyê˛ 24!ê˛ hflÏÓ˚ Óy ôy˛õ (ranks) !ö!ò≈‹T– ~Ó˚üˆÏôƒ ≤Ãôyö •ˆÏ°y 7!ê˛

ôy˛õ Óy hflÏÓ˚– ≤Ãçy!ï˛ •ˆÏ°y ˆ◊î#!ÓöƒyˆÏ§Ó˚ ~Ü˛Ü˛– ≤Ãçy!ï˛Ó˚ ö#ˆÏã˛Ó˚ hflÏÓ˚ Óy ôy˛õ=!° •ˆÏ°y 5!ê˛– ≤Ãôyö hflÏÓ˚

Óy ôy˛õ=!°Ó˚ í˛z˛õ(Sub) §ÇˆÏÎyˆÏà xöƒhflÏÓ˚ Óy ôy˛õÈÙÈ~Ó˚ §,!‹T– ˛õ!Ó˚ÓyÓ˚ Ä àˆÏîÓ˚ Óy çy!ï˛Ó˚ ˆ«˛ˆÏe ≤ÃˆÏÎ˚yçˆÏö

xyÓ˚Ä x!ï˛!Ó˚_´ hflÏÓ˚ Óy ôy˛õ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–
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������ ��� ���$H�,��� ����$��� �5����� ����G���� # !� ��B4��� =W,� 3� # !��+������� ��������������� 24�9�� �����
��� ���$� X

* 1. í˛z!qò çàÍ † í˛z!qò Ó˚yçƒ (Plant Kingdom)

2. í˛z˛õçàÍ † í˛z˛õÓ˚yçƒ (Subkingdom)

* 3. !Óû˛yà (Division) † ˛õÓ≈ (Phyllum)

4. í z̨̨ õ!Óû˛yà (Subdivision) † í z̨̨ õ˛õÓ≈ (Subphyllum)

* 5. ˆ◊î# (Class)

6. í z̨̨ õ Ï̂◊ö# (Subclass)

* 7. Óà≈ SOrderV

8. í˛z˛õÓà≈ SSuborderV

* 9. ˛õ!Ó˚ÓyÓ˚ (Family)

10.  í z̨̨ õ˛õ!Ó˚ÓyÓ˚ (Subfamily)

11. çyï˛ (Tribe)

12. í z̨̨ õçyï˛ (Subtribe)

* 13. àî † çy!ï˛ (Genus)

14. í˛z˛õàî † í˛z˛õçy!ï˛ (Subgenus)

15. á[˛ (Section)

16. í z̨̨ õá[˛ (Subsection)

17. §y!Ó˚ Óy ˛õÎ≈yÎ˚ (Series)

18. í˛z˛õ§y!Ó˚ Óy í˛z˛õ˛õÎ≈yÎ˚ (Subseries)

* 19. ≤Ãçy!ï˛ (Species)

20. í z̨̨ õ≤Ãçy!ï˛ (Subspecies)

21. ≤ÃÜ˛yÓ˚ (Variety)

22. í z̨̨ õ≤ÃÜ˛yÓ˚ (Subvariety)
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23.˛ Ó˚Ü˛ü (Forma)

24. ˛ í z̨̨ õÓ˚Ü˛ü (Subforma)

_________________

*� ��������������� �
���� ��� !+O�� ������ 6� ���$

7.4.4 � �
%����� B� �
%����������� (Type and Typification)

~•z !Ó£ÏÎ˚!ê˛ !Óû˛yà IIÈÙÈ~Ó˚ xô#ˆÏö xôƒyÎ˚ IIÈÙÈ~Ó˚ xhsˇà≈ï˛ 7 ˆÌˆÏÜ˛ 10 !Óôyö=!° xÌÓy ôyÓ˚y=!°ˆÏï˛

xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

~•z ≤Ãï˛#Ü˛ öü%öyÓ˚ (Type specimen) !Ó£ÏÎ˚ ≤ÃÌ Ï̂ü Rochester˛ CodeÈÙÈ~ fliyö ˛õyÎ˚– §Ç!•ï˛yÓ˚ 2 ö¡∫Ó˚

ö#!ï˛ xö%§yˆÏÓ˚ ≤Ãï˛#Ü˛ öü%öyÓ˚ xÓ!fli!ï˛ Óy !öò¢≈ö !Óöƒy§!Ó!ô ˆày¤˛#Ó˚ öyˆÏüÓ˚ x!hflÏˆÏcÓ˚ çöƒ xÓ¢ƒ

≤ÃˆÏÎ˚yçö#Î˚–

≤Ãï˛#Ü˛ (Type) •ˆÏ°y öyüÜ˛Ó˚ˆÏîÓ˚ xÓ¢ƒ !öô≈y!Ó˚ï˛ öü%öy– ï˛y•z ≤Ãï˛#Ü˛#Ü˛Ó˚î (Typification) §Ç!•ï˛yÓ˚

~Ü˛!ê˛ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚– ˜Óô ≤ÃÜ˛y¢ˆÏö ≤Ãï˛#Ü˛ öü%öyÓ˚ í˛zˆÏÕ‘á ÓyN˛ö#Î˚– öyˆÏüÓ˚ ≤Ãï˛#Ü˛ (Nomenclatural
Type) •ˆÏ°yÈÙÈÈÙÈÈÙÈÈÙÈ

i) ~Ü˛!ê˛ í˛z!qò öü%öy  (a plant specimen) Óy öü%öyÓ› (an object) xÌÓy ~Ü˛!ê˛ xB˛ö (an
illustration or drawing) •zï˛ƒy!òñ

ii) ÎyÓ˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ≤ÃÌü Óî≈öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ Óy •Î˚ (based on which first description is
made or done),

iii) öü%öyÓ˚ ~Ü˛!ê˛ öyüÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ Óy •Î˚ (a name is applied to that specimen),

iv) öü%öy!ê˛Ó˚ §!•ï˛ öü%öyÓ˚ öyü!ê˛ fliyÎ˚#û˛yˆÏÓ !°!˛õÓk˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ Óy •Î˚ (name is attached to
that specimen permanently),

v) öü%öy!ê˛ öyü§• fliyÎ˚#û˛yˆÏÓ ˆÜ˛yö •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü S˛õyò˛õy°ˆÏÎ˚ Óy í˛z!qò öü)öy §ÇÓ˚«˛îyàyÓ˚V §ÇÓ˚«˛î

Ü˛Ó̊y • Ï̂Î̊ Ï̂åÈ Óy •Î̊ (specimen is kept permanently along with that name in a herbarium).

vi) öü%öy!ê˛Ó˚ öyü§• §öy_´Ü˛Ó˚î Óy Óî≈öyÓ˚ ú˛°≤Ã§% † Ü˛yÎ≈ƒÜ˛Ó˚# Ä ˜Óô ≤ÃÜ˛y¢ö Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ Óy •Î˚

(diagnosis or description along with the name appeared as effective and valid
publication), ~ÓÇ

vi) ˛ öü%öy!ê˛Ó˚ ≤ÃˆÏÎ˚yçö#Î˚ !Ó¢ò !ÓÓÓ˚î ≤ÃÜ˛y¢öyÎ˚ í˛z!Õ‘!áï˛ •ˆÏÎ˚ˆÏåÈ Óy •Î˚ ÎÌy öü%öyÓ˚ §Ç@ˇÃˆÏ•Ó˚ fliyöñ
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§üÎ˚ñ §Ç@ˇÃ•Ü˛yÓ˚#Ó˚ öyü Ä §Ç@ˇÃ• ö¡∫Ó˚ •zï˛ƒy!ò§• öü%öy!ê˛ ˆÜ˛yÌyÎ˚ ˆÜ˛yö •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü fliyÎ˚#û˛yˆÏÓ

§ÇÓ˚!«˛ï˛ ï˛y í ẑ̨ ÏÕ‘á Ü˛Ó˚y • Ï̂Î˚̂ ÏåÈ Óy •Î˚ (providing details of the specimen of cullection,
time of collection, names of the collector(s), number of collection (s), etc. and where
the specimen is kept permanently)–

§Ç!•ï˛y fl∫#Ü,˛ï˛ ≤Ãï˛#Ü˛ öü%öy=!°Ó˚ §Çáƒy 7 Ó˚Ü˛ˆÏüÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚˛ ~ÓÇ ~=!° •ˆÏ°y Holotype,
Isotype, Lectotype, Syntype, Neotype, Paratype ~ÓÇ Epitype–

Holotype •ˆÏ°y !ÓK˛yö#Ó˚ !öçfl∫ !öÓ≈y!ã˛ï˛ ö!Ìû)˛_´ ≤Ãï˛#Ü˛öü%öy–

Isotype • Ï̂°y HolotypeÈÙÈ~Ó˚ xö%Ó˚*˛õ (duplicate) öü%öyñ ÎyÓ˚ §Ç@ˇÃ• ö¡∫Ó˚!ê˛ ~Ü˛•z– Lectotype • Ï̂°y

≤Ãï˛#Ü˛ öü%öy Îáö Holotype !•§yˆÏÓ !ÓK˛yö#Ó˚ myÓ˚y !öçfl∫ ö!Ìû%˛_´ •Î˚!ö– HolotypeÈÙÈ~Ó˚ ˛õ!Ó˚ÓˆÏï≈˛

öyüÜ˛Ó˚ˆÏî ÓƒÓ•*ï˛ ≤Ãï˛#Ü˛=!°ˆÏÜ˛ Lecotype Ó°y •Î˚– !mï˛#Î˚ï˛ Î!ò !ÓK˛yö# ~Ü˛y!ôÜ˛ §Ç@ˇÃ• ö¡∫Ó˚ Î%_´

öü%öy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ö ï˛y•ˆÏ° ˙ ~Ü˛y!ôÜ˛ öü%öy=!°Ó˚˛ ≤ÃˆÏï˛ƒÜ˛!ê˛ˆÏÜ˛ Syntype ÓˆÏ°– ~•z Syntype  ˆÌˆÏÜ˛ÏÄ

Lectotype Ü˛Ó˚y •Î˚–

Neotype •ˆÏ°y ö)ï˛ö §%!ö!ò≈‹T ≤Ãï˛#Ü˛ öü%öy– Îáö xy§° (Original) ≤Ãï˛#Ü˛ öü%öy ÎÌy Holotype ö‹T

•ˆÏÎ˚ˆÏåÈ Óy •y!Ó˚ˆÏÎ˚ !àˆÏÎ˚ˆÏåÈñ xÌÓy ˆÜ˛yöÓ˚*˛õ Isotype xÌÓy SyntypeÄ ˆö•z–

Îáö !ÓK˛yö# xˆÏöÜ˛=!° ≤Ãï˛#Ü˛ öü%öy !öˆÏÎ˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ ~=!°Ó˚ üˆÏôƒ ~Ü˛!ê˛ Holotype
!•§yˆÏÓ !ö!ò≈‹T ö!Ìû%˛_´ Ü˛ˆÏÓ˚ˆÏåÈö ï˛áö xöƒ ≤Ãï˛#Ü˛ öü%öy=!° •ˆÏ°y Paratype.

Epitype •ˆÏ°y ~Ü˛!ê˛ ≤Ãï˛#Ü˛ öü%öy í˛z!qò (a specimen) xÌÓy ~Ü˛!ê˛ xB˛öñ ˆÎê˛y ≤Ãï˛#Ü˛ !•§yˆÏÓ

˛õÎ≈yˆÏ°yã˛öyÎ˚ Óy !ö!Ó˚«˛ˆÏî ÓƒÓ•*ï˛ •Î˚ñ Îáö Holotype, Lectotype Óy Neotype xÌÓy §Ü˛° xy§°

(Original) öü%öy ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ ôyÓ˚c •y!Ó˚ˆÏÎ˚ˆÏåÈñ xÌÓy öü%öy!ê˛Ó˚ myÓ˚y ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° !ÓˆÏŸ’£Ïî

Ü˛Ó˚y ÎyˆÏFåÈ öyñ xÌã˛ xy§° (Original) öü%öy!ê˛ Óï≈˛üyö– Epitype öü%öy !öô≈yÓ˚ˆÏî ˛õ)ˆÏÓ≈ ≤ÃÜ˛y!¢ï˛ Óy

í˛z!Õ‘!áï˛ Holotype Óy Lectotype xÌÓy NeotypeÈÙÈ~Ó˚ í˛z˛õ!fli!ï˛ x!ï˛xÓ¢ƒ•z K˛yï˛ Ü˛Ó˚y í˛z!ã˛ï˛–

7.4.5 �*LD
����������������%���������!���*LD
���������(Principle of Priority or Priority
of Names)

~•z !Ó£ÏÎ˚!ê˛ !Óû˛yà IIÙÈ~Ó˚ üˆÏôƒ xôƒyÎ˚ IIÈÙˆï˛ Sáu˛ 3ÈÙÈ4V xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ö#!ï˛üy°yÎ˚ III
ö¡∫ˆÏÓ˚Ó˚ !û˛!_ˆÏï˛ !Óôyö=!° Óy ôyÓ˚y=!° 11 ˆÌˆÏÜ˛ 12 ˛õÎ≈hsˇ ˜ï˛Ó˚#– ~•z§ˆÏD xÓ¢ƒ !Ó!û˛ß¨ ≤ÃÜ˛yÓ˚ í˛z!qò

Ä ï˛yˆÏòÓ˚ öyöyö ˆày¤˛#Ó˚ öyüÜ˛Ó˚î ˆÜ˛yö §üÎ˚ ˆÌˆÏÜ˛ @ˇÃ•î Ü˛Ó˚y •ˆÏÓ xÌÓy ÷Ó˚& Ü˛Ó˚yÓ˚  §y° ï˛y!Ó˚á=!°

à,•#ï˛ •ˆÏÓ ˆ§=!° 13 ˆÌˆÏÜ˛ 15 ö¡∫Ó˚ !Óôyö=!° Óy ôyÓ˚y=!°ˆÏï˛ Ó°y •ˆÏÎ˚ˆÏåÈ–

öyöyö í˛z!qò!ÓK˛yö# öyöy ˆòˆÏ¢ ~Ü˛•z í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚ ≤Ãçy!ï˛ñ çy!ï˛ Óy ˛õ!Ó˚ÓyÓ˚ •zï˛ƒy!òÓ˚
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öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ ≤ÃÜ˛y¢öyÄ Ü˛ˆÏÓ˚ˆÏåÈö– ˆ§•z §Ó ˆ«˛ˆÏe ~Ü˛!ê˛ í˛z!qò Óy í˛z!qò ˆày¤˛# !Ó!û˛ß¨ §üˆÏÎ˚

!Ó!û˛ß¨ !ÓK˛yö#àî myÓ˚y !Ó!û˛ß¨ öyˆÏü x!Ó!•ï˛ •ˆÏÎ˚ˆÏåÈ– ï˛y•z ~•z !Óôyö ≤ÃˆÏÎ˚yˆÏà x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ !û˛!_ˆÏï˛ ˆÎ

öyü!ê˛ ≤ÃÌˆÏü ≤ÃÜ˛y!¢ï˛ •ˆÏÎ˚ˆÏåÈ ï˛y•y•z @ˇÃ•îˆÏÎyàƒ– ˛õˆÏÓ˚ ≤ÃÜ˛y!¢ï˛ xöƒ öyü!ê˛ˆÏÜ˛ ~Ü˛•z hflÏÓ˚ Óy ôy˛õû%˛_´ •ˆÏ°

!§ˆÏöyö#ü (Synonym) Óy ÄÓ˚ˆÏú˛ öyü Ó°y •Î˚–

xÓ¢ƒ ˛õ!Ó˚ÓyÓ˚ Ä ˆàyˆÏeÓ˚ í˛zk≈˛hflÏÓ˚ Óy ôy˛õ=!°Ó˚ öyˆÏüÓ˚ ˆ«˛ˆÏe ÓyôƒÓyôÜ˛ï˛y xyˆÏÓ˚y!˛õï˛ öÎ˚–

xÓ¢ƒ ö#!ï˛üy°yÓ˚y IV ö¡∫Ó˚ ö#!ï˛ xö%§yˆÏÓ˚ 9!ê˛ Óƒ!ï˛e´ü# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ öyü Ä 1!ê˛ í˛z˛õ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ öyü

Ó˚yáy •ˆÏÎ˚ˆÏåÈ–

~•z§Ó ˆ«˛ˆÏe §!ë˛Ü˛ öyü (Correct name) Ä ˛õ!Ó˚Ó!ï≈˛ï˛ !ÓÜ˛“ öyü (Nomina alternativumñ

§Ç!«˛Æû˛yˆÏÓ nom. alt., Óy Alternative name) ò%!ê˛ öyü•z @ˇÃ•îˆÏÎyàƒ– §!ë˛Ü˛ öyü!ê˛ ò#â≈!òˆÏöÓ˚ ÓƒÓ•*ï˛

Ó‡° ˛õ!Ó˚!ã˛ï˛ öyü– xyÓ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ öyü!ê˛ öyüÜ˛Ó˚ˆÏîÓ˚ !Óôyö xö%§yˆÏÓ˚ ≤Ãï˛#Ü˛ àî † çy!ï˛Ó˚ (Type genus)
öyˆÏüÓ˚ §!•ï˛ ˛õˆÏÓ˚˛ aceae/oideae Î%_´ Ü˛ˆÏÓ˚ à!ë˛ï˛– í˛zòy•Ó˚î fl∫Ó˚*˛õ Ó°y ÎyÎ˚ñÙÈÈÙÈÈÙÈÈÙÈ

���������! �$�����%��%�� ��! �
%����� ��� ��� (��%���� ��!

(Correct names) (Alternative names) (Name of type genus)

or nom. alt.

Cruciferae Brassicaceae Brassica

Umbelliferae Apiaceae Apium

Labiatae Lamiaceae Lamium

Guttiferae Clusiaceae Clusia

Palmae Arecaceae Areca

Leguminosae Fabaceae (s.l.)* Faba

Gramineae Poaceae Poa

Compositae Asteraceae Aster

Papilionaceae Fabaceae (s.s)* Faba

Papilionoideae Faboideae Faba

* s.l. (sensu lato), s.s (sensu stricto––regarded as a family distinct from the remainder of
Leguminosae)
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������� ���Y�� ��!�����"�%�� ��,AEA%�����O?� �
���
����� �'���

1. Spermatophyta Ä

Pteridophyta

2. Musci
(except Sphagnaceae)

3. Sphagnaceae and Hepaticae
including Anthocerotae

1st May, 1753 (Linnaeus, Species Plantarum,
ed.1)

1st January, 1801
(Hedwig, Species Muscorum
Frondosorum)

1st May, 1753 (Linnaeus, Species
Plantarum, ed.1)

˛õ)Ó≈y!ôÜ˛y Ï̂Ó˚Ó˚ ö#!ï˛Ó˚ñ §üÎ˚§#üy Ä §#üyÓk˛ï˛y (Limitation of the Principle of Priority) §¡∫̂ Ï¶˛ !Ó!û˛ß¨

í˛z!qò Ä í˛z!qòˆÏày¤˛#Ó˚ !Ü˛å%È í˛zòy•Ó˚î ˆòÄÎ˚y •°≠

7.4.6 � ����������� ������������1%�� �����H�,��� ��� ���$H�,��� ��!� (Names of Taxa)

!Óöƒy§!Ó!ôˆÏï˛ ˆ◊î#!Óöƒy§•z •ˆÏ°y ü)° Óy ü)áƒ !Ó£ÏÎ˚– ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ ˆ◊î#!Óöƒy§àï˛ ≤ÃÜ,˛ï˛ xÓfliyö

!öî≈Î˚ !Óöƒy§!Ó!ôÓ˚ Ü˛yˆÏçÓ˚ §¡õ)î≈ï˛y ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ í˛z!qòˆÏÜ˛ ~Ü˛Ü˛ !•§yˆÏÓ ˆ◊î#!ÓöƒyˆÏ§ ≤Ãçy!ï˛

hflÏÓ˚ ï˛Ìy ü%áƒ xÓfliyö àîƒ Ü˛Ó˚y •Î˚– í˛z!qò!ê˛Ó˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö=!° !Ó!û˛ß¨ hflÏˆÏÓ˚Ó˚ üˆÏôƒ !ö!ò≈‹T •Î˚–

xyhsˇç≈y!ï˛Ü˛ öyüÜ˛Ó˚î §Ç!•ï˛yÓ˚ !mï˛#Î˚ !Óû˛yˆÏàÓ˚ ~Ü˛ ö¡∫Ó˚ xôƒyˆÏÎ˚ 1-5!ê˛ !Óôyö=!°ˆÏï˛ hflÏÓ˚!Óöy§ Óy

§y!Ó˚Ó˚ fliyö=!° (Rank of Taxa) !öˆÏÎ˚ !ö!j≈‹T Ä flõ‹T ôyÓ˚yÓ˚ !ÓÓÓ˚î ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ˆ◊î#!ÓöƒyˆÏ§Ó˚

ˆ«˛ˆÏe ~•z hflÏÓ˚=!° Óy ôy˛õ=!° ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyˆÏÓ–

ˆüyê˛ ôy˛õ Óy hflÏÓ˚=!° •ˆÏ°y 24!ê˛ñ ≤Ãçy!ï˛ •ˆÏ°y ü)° ~Ü˛Ü˛ (Specis is basic unit)

~•z 24!ê˛Ó˚ üˆÏôƒ ≤Ãôyö Óy ü)áƒ ôy˛õ=!° SPrincipal ranks) •ˆÏ°y 7!ê˛ ~ÓÇ ~=!° !ö¡¨ü%á#ˆÏï˛ •ˆÏ°yÙÈÈÙÈÈÙÈÈÙÈ

1. Plant Kingdom Sí˛z!qò Ó˚yçƒ † çàÍV

2. Division / Phyllum ˛S!Óû˛yà † ˛õÓ≈V

3. Class Sˆ◊î#V

4. Order SÓà≈V

5. Family S˛õ!Ó˚ÓyÓ˚ † ˆàyeV

6. Genus Sàî † çy!ï˛V

7. Species S≤Ãçy!ï˛V
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~=!°ˆÏÜ˛ §yôyÓ˚îû˛yˆÏÓ Ó,•Í hflÏÓ˚ Óy ôy˛õ (Major Category) Ó°y ÎyÎ˚–

ôy˛õ Óy hflÏÓ˚=!°Ó˚ xhsˇÓ≈ï˛#  ôy˛õ Óy hflÏÓ˚=!°Ä ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚– ~•z=!° Úí˛z˛õÛ ˆÎyˆÏà ÓƒÓ•*ï˛ •ˆÏÓ–

~åÈyí˛¸yÄ ˛õ!Ó˚ÓyÓ˚ † ˆàyˆÏeÓ˚ ˆ«˛ˆÏe ~ÓÇ àî † çy!ï˛Ó˚ ˆ«˛ˆÏe xyÓ˚Ä !Ü˛å%È hflÏÓ˚ Óy ôy˛õ !ö!j≈‹T Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

~=!°ˆÏÜ˛ Ó°y •Î˚ ˆàÔî ôy˛õ Óy hflÏÓ˚ (Secondary ranks)˛~=!°ˆÏÜ˛ §yôyÓ˚îû˛yˆÏÓ ˆàÔîhflÏÓ˚ Óy ôy˛õ

(minor category) Ó°y ÎyÎ˚–

≤Ãçy!ï˛Ó˚ (Species) !ö¡¨hflÏˆÏÓ˚ Ä í˛z˛õ≤Ãçy!ï˛ (Subspecies) ÓƒÓ•*ï˛ •ˆÏÓ ~ÓÇ xöƒ xyÓ˚Ä !Ü˛å%È ˛ö)ƒö

hflÏÓ˚ Óy ôy˛õ ÓƒÓ•*ï˛ •ˆÏÓ– ˆ§•z ˆ•ï%˛ ≤Ãçy!ï˛ SSpeciesVÈÙÈ~Ó˚ ˛õÓ˚ !ö¡¨ôy˛õ Óy hflÏÓ˚=!°ˆÏÜ˛ ≤Ãçy!ï˛Ó˚ !ö¡¨hflÏÓ˚

(infraspecific category) Ó°y •Î˚– ˆüyê˛ 24!ê˛ hflÏÓ˚ Óy ôy˛õ ü%áƒ hflÏÓ˚ñ ˆàÔö hflÏÓ˚ Ä !ö¡¨ ≤Ãçy!ï˛ hflÏÓ˚ öyˆÏü

x!û˛!•ï˛– ö#ˆÏã˛ e´ü xö%§yˆÏÓ˚ !ö¡¨ü%á# hflÏÓ˚=!° ˆòÄÎ˚y •°ÙÈÈÙÈÈÙÈÈÙÈ

* 1. Plant Kingdom Sí˛z!qò çàÍ † í˛z!qò Ó˚yçƒV

2. Subkingdom Sí˛z˛õçàÍ † í˛z˛õÓ˚yçƒV

* 3. Division † Phyllum  S!Óû˛yà  † ˛õÓ≈V

4. Subdivision / Subphyllum Sí z̨̨ õ!Óû˛yà  † í z̨̨ õ˛õÓ≈V

* 5. Class Sˆ◊î#V

6. Subclass Sí z̨̨ õ Ï̂◊î#V

* 7. Order SÓà≈V

8. Suborder Sí˛z˛õÓà≈V

* 9. Family S˛õ!Ó˚ÓyÓ˚V

10. Subfamily Sí z̨̨ õ˛õ!Ó̊ÓyÓ̊V

11. Tribe Sçyï˛V

12. Subtribe Sí z̨̨ õçyï˛V

* 13. Genus Sàî † çy!ï˛V

14. Subgenus Sí˛z˛õàî † í˛z˛õçy!ï˛V

15. Section Sá[˛V

16. Subsection Sí z̨̨ õá[˛V
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17. Series S§y!Ó˚ Óy ˛õÎ≈yÎ˚V

18. Subseries Sí˛z˛õ§y!Ó˚ Óy í˛z˛õ˛õÎ≈yÎ˚V

* 19. Species S≤Ãçy!ï˛V

20. Subspecies Sí˛z˛õ≤Ãçy!ï˛V

21. Variety S≤ÃÜ˛yÓ˚V

22. Subvariety Sí z̨̨ õ≤ÃÜ˛yÓ˚V

23.˛ Forma SÓ˚Ü˛üV

24. ˛ Subforma Sí z̨̨ õÓ˚Ü˛üV

*� !+O�� ������ �!�9� 7�9�Z� �
(��%��� ��J[� ������ 5�9�X

xyhsˇ≈çy!ï˛Ü˛ öyüÜ˛Ó˚î §Ç!•ï˛yÓ˚ !Óû˛yàÈÙÈII, xôƒyÎ˚ IV-~Ó˚ xhsˇà≈ï˛ !Óôyö=!ˆÏï˛ í˛z!qˆÏòÓ˚ ~•z hflÏÓ˚=!°Ó˚

Óy ôy˛õ=!°Ó˚ xÓfliyö xö%§yˆÏÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ !ö!j≈‹T !öˆÏj≈¢=!° ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ˆüyê˛ !Óôyö=!° 16˛ •ˆÏ°y

28– 28 ö¡∫ˆÏÓ˚Ó˚ !Óôyö!ê˛ xÓ¢ƒ Ü,˛!£Ïç í˛z!qˆÏòÓ˚ (cultivated plants or cultivars) öyüÜ˛Ó˚ˆÏîÓ˚ !öˆÏò≈¢

ˆòÄÎ˚y xyˆÏåÈ– hflÏÓ˚ Óy ôy˛õ=!°Ó˚ öyüÜ˛Ó˚ˆÏîÓ˚ !öÎ˚üyÓ°# ≤Ãôyöï˛ ≤Ãï˛#Ü˛ àˆÏîÓ˚ † çy!ï˛Ó˚ §!•ï˛ ˆ¢ˆÏ£Ï !Ü˛å%È

ÓˆÏî≈Ó˚ §ÇÎ%!_´ Ä ÓƒyÜ˛Ó˚îàï˛ xÓfliy– ö#ˆÏã˛ í˛zòy•Ó˚î §•ˆÏÎyˆÏà ÓƒÓ•yÓ˚ !Ó!ô S§˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚V ˆòÄÎ˚y

•ˆÏ°yñÙÈÈÙÈÈÙÈÈÙ

h����� 6� ���$AEAF��� *��1�� ��! �)4+�� 
1. Plant Kingdom Plantae (-ae)
2. Subkingdom Plantae (-ae)
3. Division or Magnoliophyta (-phyta)

Phyllum
4. Subdivision or Magnoliophytina (-phytina)

Subphyllum
5. Class Magnoliopsida (-opsida)
6. Subclass Magnoliidae (-idae)
7. Order Magnoliales (-ales)
8. Suborder Geraniieae (-ineae)

Treated
as a
noun in
plural
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9. Family Magnoliaceae (-aceae)

10. Subfamily Cyperoideae (-oideae)

11. Tribe Cypereae (-eae)

12. Subtribe Cyperinae (-inae)

13. Genus Primula

14. Subgenus Primula  subgen. Carolina

15. Section Primula  subgen. Carolina

sect. Davidii

16. Subsection Primula section Petiolaris

subsection sonchifolia

17. Series

18. Subseries

19. Species Urena lobata L.  Binomial S!m˛õò öyüVñ

specific epithet in the form of an adjective,

a noun in genitive.

20. Subspecies Urena lobata L. subsp. sinnuata (L.) Borss.

21. Variety Erythrina variegata L.

var. orientalis

22. Subvariety Saxifraga aizoon Jacq. subvar. brevifolia

23.˛ Forma Plumeria rubra L.

forma acuminata

24. Subforma Saxifraga aizoon Jacq. subforma surculosa

Engl. & Irmsch.

Plural
adjactive
used as a
 noun

Noun
& nominative

singular,

Noun in
gonetive
plural or
a plural

adjective

No
extra
addition
of
ending
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7.4.7 �'2����	3����	 ���$'�&	 ���4,���&�	 5	 6��
��7	 
������� (Effective Publication of
a Name of a Taxon)

~•z !Ó£ÏÎ˚!ê˛ !Óû˛yà IIÈÙÈ~Ó˚ xôƒyÎ˚ IVÈÙÈ~ xyˆÏ°y!ã˛ï˛ ~ÓÇ ~Ó˚ !Óôyö=!° Óy ôyÓ˚y=!° •Û° 29 ˆÌˆÏÜ˛

31 ˛õÎ≈hsˇ–

í˛z!qò Óy í˛z!qòˆÏày¤˛#Ó˚ Óy í˛z!qò hflÏˆÏÓ˚Ó˚ ö)ï˛ö ˆÜ˛yö öyü ü%!oï˛ SåÈy˛õyˆÏöyV xÓfliyÎ˚ ≤ÃÜ˛y!¢ï˛ •ÄÎ˚y•z

•ˆÏ°y ú˛°≤Ã§) Óy Ü˛yÎ≈Ü˛Ó˚# ≤ÃÜ˛y¢ö ~ÓÇ ~•z ≤ÃÜ˛y¢ö ü)°ï˛ 5!ê˛ xÓfliyÓ˚ Óy !öÎ˚ˆÏüÓ˚ ˛õ)î≈ï˛y ÓˆÏ° à,•#ï˛–

xÓfliy=!° Óy !öÎ˚ü=!° •Û° ÙÈÈÙÈÈÙÈÈÙÈ

i) öyü!ê˛ åÈy˛õyˆÏöy xÓfliyÎ˚ xÌ≈yÍ ü%!oï˛ (Printed form) •ÄÎ˚y ã˛y•zñ

ii) öyü!ê˛ ˜ÓK˛y!öÜ˛ Ó•z (Scientific book) xÌÓy ˜ÓK˛y!öÜ˛ ˛õeÈÙÈ˛õ!eÜ˛yÎ˚ (Scientific Journal /
Periodicals) åÈy˛õyˆÏöy ã˛y•zñ

iii)  ˙ öyü §¡∫!°ï˛ Ó•z!ê˛ xÌÓy ˛õ!eÜ˛y!ê˛ e´Î˚ÈÙÈ!Óe´Î˚ñ ˆ°öˆÏòöñ !Ó!öüÎ˚ñ Óy òyö (sale, loan,
exchange or gift)È •zï˛ƒy!òÓ˚ üyôƒˆÏü ˆÎö ˛õyÄÎ˚y ÎyÎ˚ñ

iv) ˙ öyü §¡∫!°ï˛ Ó•z!ê˛ xÌÓy ˛õ!eÜ˛y!ê˛ !ÓŸª!Óòƒy°Î˚ Óy §Çfliy Óy ≤Ã!ï˛¤˛yö xÌÓy àˆÏÓ£ÏöyàyÓ˚

•zï˛ƒy!òÓ˚ @ˇÃsiyàyˆÏÓ˚ ˆÎö ˛õyÄÎ˚y ÎyÎ˚ (available in library)

v) @ˇÃsiyàyˆÏÓ˚ §Ü˛ˆÏ°Ó˚ çöƒ Ó•z!ê˛ Óy ˛õ!eÜ˛y!ê˛ ˛õyÄÎ˚yÓ˚˛ Óy ˛õí˛¸ÓyÓ˚ ˆÎö §%!Óôy ÌyˆÏÜ˛  (acceptable
to public)–

Óï≈˛üyˆÏö •zˆÏ°Ü˛ê˛Δ!öÜ˛ üyôƒˆÏü 01.01.2012 §Ó˚y§!Ó˚ í˛z!qˆÏòÓ˚ Óy í˛z!qòˆÏày¤˛#Ó˚ öyˆÏüÓ˚ ˆ«˛ˆÏe PDF
(Portable Document Formet) xÓfliyÎ̊ ≤ÃÜ˛y¢öyÓ̊ !Ó£ÏÎ̊Ó› ˛õyë˛y Ï̂°•z ~ Ï̂«˛ Ï̂e Ó•z!ê˛Ó̊ ISBN (International
Standard Book Number) ~ÓÇ ˛õ!eÜ˛y!ê˛Ó˚ ISSN (International Standard Serial Number) ÌyÜ˛y

xÓ¢ƒ•z ÓyN˛ö#Î˚–

ˆÜ˛yö í˛z!qˆÏòÓ˚ öyü •yˆÏï˛ˆÏ°áy ˛õyu%˛!°!˛õˆÏï˛ (handwritten material) !°!˛õÓk˛ xflõ‹T öÎ˚ ~üö

ˆ°áy (indelible autograph) !•§yˆÏÓ 01.01.1953 ï˛y!Ó˚̂ ÏáÓ˚ ˛õ)̂ ÏÓ≈ Î!ò Ìy Ï̂Ü˛ ï˛y• Ï̂° ˆ§•z öyü í z̨k,̨ ï˛ Ü˛ Ï̂Ó˚

ú˛°≤Ã§% Óy Ü˛yÎ≈Ü˛Ó˚# ≤ÃÜ˛y¢ˆÏöÓ˚ çöƒ (can be effectively published) @ˇÃ•îˆÏÎyàƒ Ü˛Ó˚y ÎyˆÏÓ–

˜ÓK˛y!öÜ˛ ˛õ%hflÏÜ˛ Óy ˛õeÈÙÈ˛õ!eÜ˛y öy •ˆÏÎ˚Ä Î!ò ÓƒÓ§y!Î˚Ü˛ ï˛y!°Ü˛yÎ˚ (trade catalogueVñ !ÓK˛yö§¡øï˛

öÎ˚ ~üö áÓˆÏÓ˚Ó˚ Ü˛yàˆÏç (non-scientific news paperV 01.01.1953 ï˛y!Ó˚ˆÏáÓ˚ ˛õ)ˆÏÓ≈ ~ÓÇ Ó#ç !Ó!öüÎ˚

ï˛y!°Ü˛yÎ˚ (seed exchange listV 01.01.1973 ï˛y!Ó˚ˆÏáÓ˚ ˛õ)ˆÏÓ≈ öyü=!° ü%!oï˛ •ˆÏÎ˚ ≤ÃÜ˛y!¢ï˛ •Î˚ ï˛y•ˆÏ°

ˆ§•z öyü=!° ú˛°≤Ã§% Óy Ü˛yÎ≈Ü˛Ó˚# ≤ÃÜ˛y¢ö !•ˆÏ§ˆÏÓ àîƒ Ü˛Ó˚y •ˆÏÓ–
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ˆÎ ï˛y!Ó˚ˆÏá Ó•z!ê˛ Óy ˛õ!eÜ˛y!ê˛ åÈy˛õyˆÏöy •ÄÎ˚yÓ˚ ˛õÓ˚ ≤ÃÜ˛y!¢ï˛ •Î˚ ˆ§•z ï˛y!Ó˚á•z öyü!ê˛Ó˚ Ü˛yÎ≈ƒÜ˛Ó˚# Óy

ú˛°≤Ã§) ≤ÃÜ˛y¢öyÓ˚ ï˛y!Ó˚á !•ˆÏ§ˆÏÓ àîƒ Ü˛Ó˚y •Î˚–

7.4.8� �!\�,��� F����� ����!��� >��� �
���
�� (Valid Publication of a Name of a
Taxon)

~•z ˜Óô ≤ÃÜ˛y¢ö !Ó£ÏÎ˚!ê˛ !Óû˛yà IIÈÙÈ~Ó˚ xôƒyÎ˚ VÈÙÈ~ 4!ê˛ áˆÏ[˛ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~Ó˚ !Óôyö=!°

Óy ôyÓ˚y=!° 32 ˆÌˆÏÜ˛ 45 ˛õÎ≈hsˇ 4!ê˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛ áˆÏu˛ !°!˛õÓk˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

ˆÜ˛yö ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ ˆüÔ!°Ü˛ ~Ü˛Ü˛ xÌÓy í˛z!qò ˆày¤˛#Ó˚ ~Ü˛ˆÏÜ˛Ó˚ öyü !Óôyö Óy ôyÓ˚y xö%§yˆÏÓ˚ Îáö

≤ÃÜ˛y!¢ï˛ •Î˚ ï˛áö ï˛yˆÏÜ˛ öyü!ê˛Ó˚ ˜Óô ≤ÃÜ˛y¢ö Ó°y •Î˚– §yôyÓ˚îû˛yˆÏÓ Ü˛ˆÏÎ˚Ü˛!ê˛ !ö!ò≈‹T ¢ï≈˛ üyöˆÏï˛ Óy

ˆüˆÏö ã˛°ˆÏï˛ •Î˚– ï˛ˆÏÓ•z öyü!ê˛ ˜Óô ÓˆÏ° !ÓˆÏÓ!ã˛ï˛ •ˆÏÓ– ~áyˆÏö §yôyÓ˚îû˛yˆÏÓ ≤ÃˆÏÎyçƒ ¢ï≈˛§yˆÏ˛õˆÏ«˛

!ÓˆÏ¢£Ïû˛yˆÏÓ ≤ÃˆÏÎ˚yçö#Î˚ !Óôyö=!°Ó˚ Óy ôyÓ˚y=!°Ó˚ !Ü˛å%È !Ü˛å%È í˛zˆÏÕ‘á Ü˛Ó˚y •Û°–

1. öyü!ê˛Ó˚ ˜Óô ≤ÃÜ˛y¢ˆÏöÓ˚ çöƒ Ü˛yÎ≈ƒÜ˛Ó˚# Óy ú˛°≤Ã§) ≤ÃÜ˛y¢ˆÏöÓ˚ §ühflÏ !Óôyö=!° Óy ôyÓ˚y=!°

xÓ¢ƒ•z ˆüˆÏö !öˆÏÎ˚˛ ã˛°ˆÏï˛ •ˆÏÓ–

2. öyü!ê˛ ≤Ãçy!ï˛ Óƒï˛#ï˛ ~Ü˛˛õò !Ó!¢‹T ~ÓÇ ≤Ãï˛#Ü˛ àˆÏîÓ˚ öyü!ê˛Ó˚ §!•ï˛ !öÎ˚üyö%à ˆ¢ˆÏ£Ïy_´

Óî≈ˆÏÎyˆÏà §¡õß¨ •ˆÏï˛ •ˆÏÓ Îy•y §Ç!•ï˛yÓ˚ 16 ˆÌˆÏÜ˛ 27 ôyÓ˚y=!°ˆÏï˛ !ö!ò≈‹Tû˛yˆÏÓ í˛zˆÏÕ‘!áï˛–

!m˛õò öyˆÏüÓ˚ ˆ«˛ˆÏe ≤ÃÌü ˛õò!ê˛ àî Óy çy!ï˛Ó˚ öyüñ !mï˛#Î˚ ˛õòyÇ¢!ê˛ ~Ü˛ˆÏe !°ˆÏá ≤Ãçy!ï˛Ó˚ öyü–

!mï˛#Î˚ ˛õòyÇ¢!ê˛ Ü˛áöÄ çy!ï˛Ó˚ Óy àˆÏîÓ˚ öyˆÏü ˛õ%öÓ˚yÓ,!_ öÎ˚– S˛õ%öÓ˚yÓ,!ï˛ •ˆÏ° ï˛yˆÏÜ˛ tautonym
ÓˆÏ°ñ Tautonym!ê˛ Code fl∫#Ü,˛ï˛ öÎ˚– ˆï˛ü!öû˛yˆÏÓ ~Ü˛˛õò Óy !m˛õò öyü ˆÜ˛yÌyÄ í˛z!qˆÏòÓ˚

öyüÜ˛Ó˚ˆÏî ˛õ)ˆÏÓ≈ ˆÜ˛yöû˛yˆÏÓ ~Ü˛ÓyÓ˚ ÓƒÓ•*ï˛ •ˆÏÎ˚ ï˛y•ˆÏ° ˛õ)îÓ˚yÎ˚ ˙ ~Ü˛•z öyü ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚

öy– Î!ò ˆÜ˛yöû˛yˆÏÓ ~Ü˛•z öyü xK˛yˆÏö ÓƒÓ•*ï˛ •ˆÏÎ˚ ÌyˆÏÜ˛ ï˛y•ˆÏ° ˆ§•z öyüˆÏÜ˛ homonym ÓˆÏ°–

ˆÎˆÏ•ï%˛ ˛õˆÏÓ˚ öyü!ê˛Ó˚ ÓƒÓ•yÓ˚ ï˛y•z öyü!ê˛ˆÏÜ˛ Later homonym ÓˆÏ°– Later homonym Óy!ï˛°

Ü˛ˆÏÓ˚ ö)ï˛ö öyü ˆòÄÎ˚y •Î˚– ˆï˛ü!öû˛yˆÏÓ ~Ü˛•z ≤Ãï˛#Ü˛ öü)öyÓ˚ (Type) !û˛!_ˆÏï˛ ~Ü˛•z !m˛õò öyü

ÓƒÓ•*ï˛ •ˆÏ° ˛õˆÏÓ˚ ≤ÃÜ˛y!¢ï˛ öyü!ê˛ˆÏÜ˛ isonym Ó°y •Î˚– Isonym §Ç!•ï˛yÓ˚ !öÎ˚üyö%§yˆÏÓ˚ xã˛°V–

3. ≤Ãçy!ï˛Ó˚ ˆ«˛ˆÏe öyü!ê˛ !m˛õò !Ó!¢‹T •ˆÏï˛ •ˆÏÓ–

4. öyü!ê˛ °ƒy!ê˛ö (Latin) ¢ˆÏ∑Ó˚ Óy °ƒy!ê˛ö ¢∑ ˆÌˆÏÜ˛ í˛zq(ï˛ ÓƒyÜ˛Ó˚î!§k˛ •ˆÏï˛ •ˆÏÓ–

5. öyü!ê˛Ó˚ ˛õÓ˚ ˆÎ !ÓK˛yö# Óy !ÓK˛yö#àî öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈö ïÑ˛yÓ˚ Óy ïÑ˛yˆÏòÓ˚ S≤Ãy!ôÜ˛y!Ó˚Ó˚ Óy

≤Ãy!ôÜ˛y!Ó˚ àˆÏîÓ˚V öyü í˛zˆÏÕ‘á •ˆÏÓ–

6. öyü!ê˛Ó˚ ˆ◊î#!Óöƒy§ hflÏÓ˚ Óy ôy˛õ °ƒy!ê˛ö û˛y£ÏyÎ˚ í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛ •ˆÏÓñ ˆÎüö
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Or.  nov. (Order novumÙÈÈÙÈÈÙÈÈÙÈ ö)ï˛ö Óà≈),

Fam. nov. (Family novumÙÈÈÙÈÈÙÈÈÙÈ ö)ï˛ö ˛õ!Ó˚ÓyÓ˚),

Gen. nov. (Genus novumÙÈÈÙÈÈÙÈÈÙÈ ö)ï˛ö çy!ï˛ † àî),

Sp. nov. (Species novumÙÈÈÙÈÈÙÈÈÙÈ ö)ï˛ö ≤Ãçy!ï˛) •zï˛ƒy!ò–

7. í˛z!qò!ê˛Ó˚ xÌÓy í˛z!qò hflÏÓ˚ Óy ôy˛õ!ê˛Ó˚ §öy_´Ü˛yÓ˚# ã˛!Ó˚ˆÏeÓ˚ Óî≈öy (diagnosis) xÌÓy ã˛y!Ó˚!eÜ˛

Óî≈öy (description) •zÇˆÏÓ˚ç# SxÌÓy Latin) û˛y£ÏyÎ˚ ÓƒÓ•*ï˛ •ˆÏÓ–

8. í˛z!qò öü%öy Óy ≤Ãï˛#Ü˛!ê˛Ó˚ !Ó¢ò !ÓÓÓ˚î ÎÌy §Ç@ˇÃˆÏ•Ó˚ fliyöñ §üÎ˚ñ §Ç@ˇÃ•Ü˛yÓ˚#Ó˚ öyüñ §Ç@ˇÃˆÏ•Ó˚

e´!üÜ˛ §Çáƒy •zï˛ƒy!ò í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

9. öü%öyÓ˚ ≤Ãï˛#Ü˛!ê˛ ˆÜ˛yö •ƒyÓ˚ˆÏÓ!Ó˚Î˚yˆÏü Óy ˛õyò˛õy°ˆÏÎ˚ fliyÎ˚#û˛yˆÏÓ §ÇÓ˚!«˛ï˛ ï˛y•y í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛

•ˆÏÓ– S≤ÃˆÏÎ˚yçˆÏö •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ à,•#ï˛ §Ç!«˛Æ öyü (Acronym) ÓƒÓ•yÓ˚

Ü˛Ó˚y •Î˚V–

10. í z̨!q Ï̂òÓ˚ Óy í z̨!qòhflÏ̂ ÏÓ˚Ó˚ öyü!ê˛Ó˚ ˛õ!Ó˚Óï≈̨ Ï̂öÓ˚ (Change of name) ≤ÃhflÏyÓöyÓ˚ ˆ«˛ Ï̂e ö)ï˛ö §ÇÎ%!_´Ó˚

çöƒ comb. nov. (Combina novum) ¢∑ ò%!ê˛ ÓƒÓ•yÓ˚ ≤Ãy!ôÜ˛yÓ˚#Ó˚ öyˆÏüÓ˚ ˛õÓ˚ í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛

• Ï̂Ó– ~•ẑ Ï«˛ Ï̂e ≤ÃÜ,̨ ï˛ Óy ˆüÔ!°Ü˛ öy Ï̂üÓ̊ (Basionym or Fundamental name) í z̨k,̨ !ï˛ ≤Ãy!ôÜ˛y!Ó̊Ó̊

öyüñ ˜Óô ≤ÃÜ˛y¢öyÓ˚ Ó•z xÌÓy ˛õ!eÜ˛yñ á[˛ñ ˛õ,¤˛yÓ˚ §Çáƒy Ä ≤ÃÜ˛y¢öyÓ˚ §y° ï˛y!Ó˚á §• í˛zˆÏÕ‘á

≤ÃˆÏÎ˚yçö– ≤ÃˆÏÎ˚yçˆÏö ˛õòyÇ¢ öyü!ê˛Ó˚ ÓƒÜ˛Ó˚îàï˛ ˛õ!Ó˚Óï≈˛ö Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

ö)ï˛ö ≤ÃhflÏy!Óï˛ öyü!ê˛Ó˚ ˛õÓ˚ ≤ÃÜ,˛ï˛ Óy ˆüÔ!°Ü˛ öyˆÏüÓ˚ ≤Ãy!ôÜ˛yÓ˚#Ó˚ öyü ≤ÃÌü Ó¶˛ö# Î%_´ •ˆÏÓñ ˛õˆÏÓ˚

ö)ï˛ö ≤ÃhflÏyÓˆÏÜ˛ ≤Ãy!ôÜ˛yÓ˚#Ó˚ öyü Ä ˛õˆÏÓ˚ comb. nov. ¢∑=!°Ó˚ ÓƒÓ•yÓ˚ ˛õÓ˚˛õÓ˚ ÌyÜ˛ˆÏï˛ •ˆÏÓ–

í z̨òy•Ó˚îÙÈÈÙÈÈÙÈÈÙÈ

Catharanthus roseus (L.) G. Don comb. nov. (Gen. Syst. 4:95, 1837)

SˆüÔ!°Ü˛ öyüV Basionym–Vinca rosea L., Syst. ed. 10 : 944. 1759.

11. í˛z!qˆÏòÓ˚ öyü!ê˛Ó˚ hflÏÓ˚ ˛õ!Ó˚Óï≈˛ö Óy ôy˛õ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ ≤ÃhflÏyÓöyÓ˚ ˆ«˛ˆÏe ö)ï˛ö §ÇÎ%!_´ âê˛yÎ˚ í˛zû˛Î˚

Ü˛Ìy ö)ï˛ö §ÇÎ%!_´Ó˚ çöƒ  comb. nov. (combina novum) ~ÓÇ hflÏÓ˚ Óy ôy˛õ ˛õ!Ó˚Óï≈˛ˆÏöÓ˚ çöƒ

stat. nov. (status novum)˛ í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ˛õ)ˆÏÓ≈Ó˚ 10 ö¡∫Ó˚ !öÎ˚ü=!°Ä ~áyˆÏö ≤ÃˆÏÎyçƒ–

~åÈyí˛¸yÄ ö)ï˛ö ≤ÃhflÏy!Óï˛ hflÏÓ˚ Óy ôyˆÏ˛õÓ˚ öyˆÏüÓ˚ ˛õ)ˆÏÓ≈ hflÏÓ˚!ê˛ Óy ôy˛õ!ê˛Ó˚ í˛zˆÏÕ‘á ÌyÜ˛ˆÏï˛ •ˆÏÓ–

í˛zòy•Ó˚î ÙÈÈÙÈÈÙÈÈÙÈ
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Urena lobata L. subsp. sinuata (L.) Borss., comb. nov. et stat. nov. Urena
sinuata L., Sp. P1. ed. 1:692.1753

12. 1908 á,‹TyˆÏ∑Ó˚ 1°y çyö%Î˚yÓ˚#Ó˚ ˛õ)Ó≈ ≤ÃÜ˛y!¢ï˛ Î!ò ˆÜ˛yö í˛z!qˆÏòÓ˚ àî † çy!ï˛ Óy ≤Ãçy!ï˛ñ xÌÓy

≤Ãçy!ï˛Ó˚ !ö¡¨fli hflÏˆÏÓ˚Ó˚ öyü Óî≈öyÈ !Ó•#ö xÓfliyÎ˚ ˆòÄÎ˚y •Î˚ !Ü˛v xB˛ö§• ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ!ê˛Ó˚

!öˆÏò≈¢öyüy ÌyˆÏÜ˛ ï˛áö öyü!ê˛ˆÏÜ˛ ˜Óô ≤ÃÜ˛y¢ö !•§yˆÏÓ à,•#ï˛ •ˆÏÓ–

7.4.9 
���1�������(Authority) ��	
���1�����&�$���&	��'	�-48�9:�(Author Citations)

˜ÓK˛y!öÜ˛ öyü ≤ÃÓï≈˛Ü˛ˆÏÜ˛ ≤Ãy!ôÜ˛y!Ó˚ Ó°y •Î˚– ˆÎ ˆÜ˛yö ˜ÓK˛y!öÜ˛ öyˆÏüÓ˚ ˆ¢ˆÏ£Ï ≤Ãy!ôÜ˛y!Ó˚Ó˚ öyü ˆ°áy

•Î˚– ~•z öyü §Ç!«˛Æ xÌÓy ˛õ)î≈û˛yˆÏÓ í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚– ~•z öyü í˛zˆÏÕ‘á xÓ¢ƒ•z §Ç!•ï˛yÓ˚ !Óôyö xö%§yˆÏÓ˚•z

•Î˚–

�
������������ ��!���������� ��� ��!� �����PQO� ���������� ����$��4���%��� 3

a) !ÓK˛yö§¡øï˛ öyü!ê˛ Ü˛yÓ˚ Óy Ü˛yˆÏòÓ˚ myÓ˚y ≤ÃÌü ≤Ãò_ ï˛y çyöy ÎyÎ˚–

b)˛ ≤Ãy!ôÜ˛y!Ó˚Ó˚ öyü ˆÌˆÏÜ˛ àyåÈ!ê˛Ó˚ !ÓK˛yö§¡øï˛ öyˆÏüÓ˚ ü)° Óî≈öyÎ˚ ≤ÃÜ˛y!¢ï˛ !Ó£ÏÎ˚=!° ï˛y!Ó˚á §•

çyöy ÎyÎ˚–

c) ≤Ãy!ôÜ˛y!Ó˚Ó˚ ˆòÄÎ˚y öyü !û˛!_ Ü˛ˆÏÓ˚˛ Î!ò ˆÜ˛yö öyˆÏüÓ˚ ˛õ!Ó˚Óï≈˛ö âˆÏê˛ ï˛y•ˆÏ° ≤ÃÌü ≤Ãò_ ˆüÔ!°Ü˛

öyü (Basionym Óy Fundamental name)ÈÙÈ!ê˛Ó˚ §¶˛yö Ü˛Ó˚y ÎyÎ˚ Ä !Óöƒy§!Ó!ôÓ˚ Ü˛y Ï̂çÓ˚ ≤Ã Ï̂Î˚yà

§Çe´yhsˇ x§%!Óôy ò)Ó˚ Ü˛Ó˚y ÎyÎ˚–

~Ü˛!ê˛ í˛z!qˆÏòÓ˚ Óy í˛z!qò ˆày¤˛#Ó˚ ˆÎ ˆÜ˛yö xÓfliyöàï˛ ôy˛õ Óy hflÏˆÏÓ˚Ó˚ öyüÜ˛Ó˚ˆÏîÓ˚ ˛õÓ˚ !Î!ö Óy Îy•yÓ˚y

˙ öyüÜ˛Ó˚ˆÏîÓ˚ §!•ï˛ Î%_´ ï˛yÓ˚ öyü Óy ï˛yˆÏòÓ˚ öyü=!° í˛z!qˆÏòÓ˚ Óy í˛z!qòˆÏày¤˛#Ó˚ öyˆÏüÓ˚ ˛õÓ˚ ÓƒÓ•*ï˛ •Î˚–

§¡õ)î≈ öyˆÏüÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ §Ç!«˛Æ öyüÄ ≤ÃˆÏÎ˚yà Ü˛Ó˚y •Î˚– ~•z ÓƒÓfliy•z •Û° ≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü §ÇÎ%!_´

(Author Citations)–

xyhsˇç≈y!ï˛Ü˛ öyüÜ˛Ó˚î §Ç!•ï˛yÓ˚ ~!ê˛ !Óû˛yà II, xôƒyÎ˚ VIÈÙÈ~Ó˚ xhsˇà≈ï˛ 46 ••zˆÏï˛ 50 ö¡∫Ó˚ !Óôyö

Óy ôyÓ˚y=!°ˆÏï˛ !öˆÏò≈¢ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~Ü˛Ü˛ÌyÓ˚ í˛z!qˆÏòÓ˚ Óy í˛z!qˆÏòÓ˚ ˆÎ ˆÜ˛yö hflÏˆÏÓ˚Ó˚ Óy ôyˆÏ˛õÓ˚ öyˆÏüÓ˚ ˛õÓ˚

≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü §ÇˆÏÎyçö– ú˛°≤Ã§) ≤ÃÜ˛y¢öyÓ˚ ˆ«˛ˆÏe •z•y ~Ü˛!ê˛ !ö!j≈‹T !Óôyö Óy ôyÓ˚y–

§yôyÓ˚îû˛yˆÏÓ ≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü §ÇˆÏÎyçö ò%•z ≤ÃÜ˛yÓ˚ ≠ ÎÌyÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

1. F��(���
������������������!��)4+�� �(Single Author Citation)

2. F���������
������������������!��)4+�� �(Double Author Citation)
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1. F��(���
������������������!��)4+�� �(Single Author Citation)�3

í˛z!qò Óy í˛z!qˆÏòÓ˚ hflÏÓ˚ Óy ôyˆÏ˛õÓ˚ ˛õÓ˚ ~Ü˛çˆÏöÓ˚ öyü ˆ°áy •ˆÏ° ï˛yˆÏÜ˛ ~Ü˛çö ≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚

öyü §ÇÎ%!_´ (Single Author Citation) Ó°y •Î˚–

í˛zòy•Ó˚î ≠

Dilleniaceae Salisb.

Dillenia L.

Dillenia indica L.

2. F�������*��������F���������
������������������!��)4+�� �(Double Author Citation) :

í˛z!qˆÏòÓ˚ Óy í˛z!qò ˆày¤˛#Ó˚ öyˆÏüÓ˚ ˛õÓ˚ ~ˆÏÜ˛Ó˚ x!ôÜ˛ ≤Ãy!ôÜ˛y!Ó˚Ü˛ˆÏòÓ˚ öyü=!°Ó˚ §ÇÎ%!_´ˆÏÜ˛

~Ü˛y!ôÜ˛ ≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü §ÇÎ%!_´ (Double Author Citation) Ó°y •Î˚– •z•y xyÓyÓ˚ xˆÏöÜ˛

Ó˚Ü˛ˆÏüÓ˚– ï˛ˆÏÓ ≤Ãôyöï˛ 5 ˛Ó˚Ü˛ˆÏüÓ˚ ≠ ÎÌyÈÙÙÙÈ

a) et�AEAF������=����(use of et) : et˛ ¢∑!ê˛ Latin, xÌ≈ English˛ÈÙÈ~ and. í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚

öyüÜ˛Ó˚î Îáö ò%•zçö Óy ˆÓ¢# !òˆÏÎ˚ ÌyˆÏÜ˛ö ï˛áö Óƒ!_´Ó˚ öyˆÏüÓ˚ üyˆÏé˛ ‘et’ ÓƒÓ•*ï˛ •Î˚–

EnglishÈÙÈ~ and xÌÓy ‘&’˛ amperson Ä ÓƒÓ•*ï˛ •Î˚– í˛zòy•Ó˚îÈÙÙÙÈSida mysorensis
Wt. et Arn., Prodr. 59. 1834.

Magnoliophyta Cronquist, Takhtajan et Zimmermann.

Magnoliopsida Cronquist, Takhtajan et Zimmermann.

b) et al.AEAF��� ���=���� (use of et al.) : ‘et’ ¢∑!ê˛Ó˚ xÌ≈ English˛-˛~ and ˛~ÓÇ al. Ü˛Ìy!ê˛

§ÇˆÏ«˛ˆÏ˛õ aliarum ~•z Latin ¢∑!ê˛Ó˚ ≤ÃÌüyÇ¢– Aliarum˛ ¢∑!ê˛Ó˚ English xÌ≈ •ˆÏ°y other,
xÌ≈yÍ xöƒÓ˚y– ~Ü˛ˆÏe ¢∑ ò%!ê˛Ó˚ xÌ≈ ~ÓÇ xöƒyöƒÓ˚y–

í˛z!qˆÏòÓ˚ Óy í˛z!qàˆÏày¤˛#Ó˚ öyüÜ˛Ó˚î ò%•zÈÙÈ~Ó˚ x!ôÜ˛ Óƒ!_´ myÓ˚y Ü˛Ó˚y •ˆÏ° §Ü˛ˆÏ°Ó˚ öyü öy !°ˆÏá

ˆÜ˛Ó°üye ≤ÃÌüçˆÏöÓ˚ öyü !°ˆÏá ï˛yÓ˚˛õÓ˚ ‘et al.’ ¢∑ ò%!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~!ê˛ §Ç!«˛Æ

xyÜ˛yˆÏÓ˚ öyü=!° !°áÓyÓ˚ ˛õk˛!ï üye–

Polygonum kuttiense Maiti, Dutta et Babu in Bombay nat. Hist. Soc.˛77 (2) : 303.
1980˛ ~•z!ê˛ Polygonum kuttiense Maiti et al. !°ˆÏáÄ í˛zk,˛!ï˛ˆÏï˛ ÓƒÓ•yÓ˚ •Î˚–

c) exAEAF������=����(use of ex) : ‘ex’ ¢∑!ê˛ ò%•zçö Óƒ!_´Ó˚ öyˆÏüÓ˚ üyˆÏé˛ ÓƒÓ•*ï˛ •Î˚– •z•yÓ˚ myÓ˚y

xÌ≈Ó• !òÜ˛!ê˛ •ˆÏ°y ≤ÃÌü Óƒ!_´Ó˚ ôyÓ˚îy xö%§yˆÏÓ˚ (in view of) Óy Ó_´Óƒ xö%§yˆÏÓ˚ (in the
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opinion of)˛ Óy üï˛yüˆÏï˛Ó˚ !û˛!_ˆÏï˛ (in the concent of) !mï˛#Î˚ Óƒ!_´ öyü!ê˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ˆÏåÈö

Óy ≤ÃÜ˛y¢öyÓ˚ ≤ÃˆÏÎ˚yçö#Î˚ Ü˛yç=!° §¡õß¨ Ü˛ˆÏÓ˚ˆÏåÈö–

Abelmoschus angulosus Wall. ex Wt. & Arn., Prodr. 53. 1834.

Shorea robusta Roxb. ex Gaertn, Suppl. 3:48.1805.

d) in�AEAF������=����(use of in) : ò%•zçö Óƒ!_´Ó˚ üyˆÏé˛ in ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~Ó˚ xÌ≈ •ˆÏ°y ≤ÃÌü

Óƒ!_´ í˛z!qò Óy í˛z!qò ˆày¤˛#!ê˛Ó˚ öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ ~•z öyü!ê˛ !mï˛#Î˚ Óƒ!_´Ó˚ ≤ÃÜ˛y!¢ï˛ Ó•z

Óy ≤ÃÓ¶˛ •zï˛ƒy!òˆÏï˛ Ü˛yÎ≈Ü˛Ó˚# Ä ú˛°≤Ã§) ≤ÃÜ˛y¢ö •ˆÏÎ˚ˆÏåÈ– í˛zòy•Ó˚îÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

Hedychium coronarium Koen. in Retz., Obs. Bot. 3:73. 1783.

Rungia linifolia Nees in Wallich, Plantae Asiat. Rar. 3:110.1832.

e) �K���������=����(use of parenthesis) : í˛z!qò Óy í˛z!qò ˆày¤˛#Ó˚ ˛õ)ˆÏÓ≈Ó˚ öyü!ê˛ Îáö xÓfliyö

àï˛ ˛õ!Ó˚Óï≈˛ö§• §ÇÎ%!_´ xÌÓy xÓfliyöàï˛ ˛õ!Ó˚Óï˛≈ö§• §ÇÎ%!_´ ~ÓÇ hflÏÓ˚àï˛ ˛õ!Ó˚Óï≈˛ö Ü˛Ó˚y •Î˚

ï˛áö ~•z Ó¶˛ö#Ó˚ ÓƒÓ•yÓ˚ •Î˚–

�����=���� 3

i) Catharanthus roseus (L.) G.Don, Gen. Syst.4:95. 1837.

ˆüÔ!°Ü˛ öyü (Basionym) Óy fundamental name–Vinca rosea L.,
Syst.ed.10:944.1759.

~áyˆÏö ≤Ãçy!ï˛Ó˚ xÓfliyöàï˛ ˛õ!Ó˚Óï˛≈ö •ˆÏÎ˚ˆÏåÈñ öyü!ê˛ ≤Ãçy!ï˛!ê˛Ó˚ ã˛y!Ó˚!eÜ˛ xÓfliyÓ˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛

ö)ï˛öû˛yˆÏÓ xöƒ àî † çy!ï˛Ó˚ §!•ï˛ §ÇÎ%_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~•zˆÏ«˛ˆÏe ˛õ)ˆÏÓ≈Ó˚ öyˆÏüÓ˚ xÌ≈yÍ ˆüÔ!°Ü˛ öyü!ê˛Ó˚

≤Ãy!ôÜ˛y!Ó˚Ó˚ öyü Ó¶˛ö#ˆÏï˛ ˆÓ˚ˆÏá ˛õˆÏÓ˚Ó˚ §ÇÎ%!_´Ü˛yÓ˚# Óƒ!_´Ó˚ öyü xÌ≈yÍ ˛õÓ˚Óï˛#≈ ≤Ãy!ôÜ˛y!Ó˚Ó˚ öyü Ó¶˛ö#Ó˚

Óy!•ˆÏÓ˚ ÓƒÓ•*ï˛ •Î˚–

ii) Urena lobata L. subsp. sinuata (L.) Borss. in Blumea 14:144. 1966.

ˆüÔ!°Ü˛ öyü (Basionym) Óy fundamental name–Urena sinuata L.,
Sp.Pl.ed.1:692.1753.

~áyˆÏö öyü!ê˛ §ÇÎ%!_´§• ≤Ãçy!ï˛Ó˚ hflÏÓ˚!ê˛ ˆÌˆÏÜ˛ xöƒhflÏˆÏÓ˚ (subsp.) öyü!ê˛Ó˚ xÓfliyö •ˆÏÎ˚ˆÏåÈ– ~áyˆÏöÄ

~Ü˛•zû˛yˆÏÓ ˛õ)ˆÏÓ≈Ó˚ öƒyÎ˚ Ó¶˛ö#Ó˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–
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xö%¢#°ö#

1.��
0���1��� �$0��������2��3

a)˛ ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚î ≤ÃÌˆÏü ≤ÃhflÏyÓ Ü˛ˆÏÓ˚ö  –

b)˛ ≤Ãçy!ï˛Ó˚ !m˛õò öyü!ê˛Ó˚ ≤ÃÌü ˛õò!ê˛ Óy ¢∑!ê˛ •ˆÏ°y  ~ÓÇ !mï˛#Î˚ ˛õòyÇ¢!ê˛ Óy ¢∑!ê˛

•ˆÏ°y  –

c) í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚î  û˛y£ÏyÎ˚ ˆ°áy •Î˚–

d) ˆÜ˛ˆÏÓ˚y°y§ !°!öÎ˚y§ ï˛yÓ˚ ˛ Ó•zˆÏï˛ ≤Ãçy!ï˛Ó˚ !m˛õò öyüÜ˛Ó˚î ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

e) öyüÜ˛Ó˚ˆÏîÓ˚ §Ó≈ˆÏ¢£Ï §Ç!•ï˛y!ê˛Ó˚ öyü •ˆÏ°y –

f) í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ §Ç!•ï˛y!ê˛Ó˚ §Ç!«˛Æ öyü!ê˛ •ˆÏ°y  –

g) §Ç!•ï˛yÓ˚ ö#!ï˛üy°yÓ˚ §Çáƒy   !ê˛–

h) §Ç!•ï˛yÓ˚ !Óôyö=!° Óy ôyÓ˚y=!°Ó˚ §Çáƒy !ê˛–

2. ������� �������9���%�� ���� :�;� ���� 3

a)˛ LinnaeusÈÙÈ~Ó˚ Species Plantarum Ó•z!ê˛ ≤ÃÌü 1753 / 1763 / 1769ÈÙÈ~ ≤ÃÜ˛y!¢ï˛ •Î˚–

b)˛ í˛z!qˆÏòÓ˚ öyü •zÇˆÏÓ˚ç# † °ƒy!ê˛ö † çyü≈yö û˛y£ÏyÎ˚ ˆ°áy •Î˚–

c) í˛z!qò §Ç!•ï˛y!ê˛Ó˚ §Ó≈ˆÏ¢£Ï ≤ÃÜ˛y¢öyÓ˚ §y° 2018 / 2017 / 2012.

d)˛ í˛z!qò §Ç!•ï˛yÓ˚ ˛õ)Ó≈ öyü ICBN / ICN / IBN.

e)˛ §Ç!•ï˛yˆÏï˛ ö#!ï˛üy°yÓ˚ §Çáƒy 4 / 5 / 6!ê˛–

f) §Ç!•ï˛yˆÏï˛ !Óôyö=!°Ó˚ §Çáƒy 75 / 60 / 62–

g) í˛z!qˆÏòÓ˚ ˆ◊î#!ÓöƒyˆÏ§Ó˚ çöƒ ˆüyê˛ 20 / 22 / 24!ê˛ ~ÓÇ ü%áƒ 5 / 6 / 7 !ê˛ hflÏÓ˚ Óy ôy˛õ

ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚–

7.5 � �����)


~•z ~Ü˛Ü˛!ê˛ ˛õyˆÏë˛Ó˚ myÓ˚y í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ !Ó£ÏˆÏÎ˚ !Ó¢ò !Ü˛å%È çyöy ˆà°– ˆÎüö öyüÜ˛Ó˚î !Ü˛⁄

öyüÜ˛Ó˚î ˆÜ˛ö⁄ í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ §Ç!«˛Æ •z!ï˛•y§ñ í˛z!qò öyüÜ˛Ó˚ˆÏîÓ˚ §Ç!•ï˛y Ä §Ç!•ï˛yÓ˚ ö#!ï˛üy°y

~ÓÇ !Óôyö§ü)• Óy ôyÓ˚y§ü)•ñ í˛z!qˆÏòÓ˚ ˆ◊î#!ÓöƒyˆÏ§Ó˚ hflÏÓ˚ Óy ôy˛õ ~ÓÇ ~ˆÏòÓ˚ öyüÜ˛Ó˚îñ ≤Ãï˛#Ü˛#Ü˛Ó˚îñ
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x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ ö#!ï˛ñ ú˛°≤Ã§) Óy Ü˛yÎ≈ƒÜ˛Ó˚# ≤ÃÜ˛y¢ö Ä ˜Óô ≤ÃÜ˛y¢öñ ≤Ãy!ôÜ˛y!Ó˚ˆÏÜ˛Ó˚ öyü ÓƒÓ•yÓ˚ •zï˛ƒy!ò–

7.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. !m˛õò öyüÜ˛Ó˚î ˛õk˛!ï˛Ó˚  ≤ÃhflÏyÓ Ä ÓƒÓ•yÓ˚ §¡∫ˆÏ¶˛ í˛zòy•Ó˚î §•ˆÏÎyˆÏà xyˆÏ°yã˛öy Ü˛Ó˚&ö–

2. í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ xyhsˇç≈y!ï˛Ü˛ öyüÜ˛Ó˚î §Ç!•ï˛yÓ˚ !Ó£ÏˆÏÎ˚ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

3.˛˛ í˛z!qˆÏòÓ˚ öyˆÏüÓ˚ ≤ÃÜ˛y¢öyÎ˚ x@ˇÃy!ôÜ˛yˆÏÓ˚Ó˚ ö#!ï˛ §¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

4.˛ ≤Ãï˛#Ü˛ öü%öy !Ü˛⁄ ≤Ãï˛#Ü˛#Ü˛Ó˚î §¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

5. ú˛°≤Ã§) Óy Ü˛yÎ≈ƒÜ˛Ó˚# ≤ÃÜ˛y¢ö ~ÓÇ ˜Óô ≤ÃÜ˛y¢ö Ü˛y•yˆÏÜ˛ ÓˆÏ° Ó°%ö– Ü˛yÎ≈Ü˛Ó˚# ≤ÃÜ˛y¢ˆÏöÓ˚ §¡∫ˆÏ¶˛

xyˆÏ°yã˛öy Ü˛Ó˚&ö–

6. ˜Óô ≤ÃÜ˛y¢ˆÏöÓ˚ ü)° !Óôyö=!° §¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

7. í z̨!q Ï̂òÓ̊ ˆ◊î#!Óöƒy§!fliï˛ hflÏÓ̊=!°Ó̊ e´ü xö%§y Ï̂Ó̊ öyü !°á%ö Ä ã˛yÓ̊!ê˛Ó̊ ˆ«˛ Ï̂e öy Ï̂üÓ̊ í z̨òy•Ó̊î !òö–

8. §Ç!•ï˛yÓ˚ ö#!ï˛üy°y=!° !°á%ö–

7.7 í˛z_Ó˚üy°y

xö%¢#°ö#

1.��
0���1��� �$0��������2��3

a)˛ Bauhin SÓyí z̨!•öV

b)˛ àî † çy!ï˛ ~ÓÇ specific epithet (≤Ãçy!ï˛Ó˚ ˛õòyÇ¢)

c) Latin S°ƒy!ê˛öV

d) Species Plantarum

e) Shenzhen Code 2018 Sˆ§öˆÏçö §Ç!•ï˛y 2018V

f) ICN

g) 6!ê˛

h) 62!ê˛–
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2.� ������� �������9���%�� ���� :�;� ���� 3

a)˛  1753, b)˛ °ƒy!ê˛ö (Latin)

c) 2018 d)˛ ICBN

e)˛ 6!ê˛ f) 62!ê˛

g) 24!ê˛ ~ÓÇ 7!ê˛–

�����
-�� �
./��,�

1. !Ó£ÏÎ˚!ê˛ 7.2 ~Ó˚ ˆ¢£ÏyÇ¢ Ä 7.3ÈÙÈ~Ó˚ ≤ÃÌüyÇ¢ˆÏï˛ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

2.˛!Ó£ÏÎ˚!ê˛ 7.3 ~Ó˚ ˆ¢£ÏyÇ¢ Ä 7.3.1ÈÙÈ~Ó˚ xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

3. !Ó£ÏÎ˚!ê˛ 7.4.5ÈÙÈ~Ó˚ xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

4. !Ó£ÏÎ˚!ê˛ 7.4.4ÈÙÈ~Ó˚ xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

5. !Ó£ÏÎ˚!ê˛ 7.4.7 ~Ó˚ ˆ¢£ÏyÇ¢ Ä 7.4.8ÈÙÈ~Ó˚ xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

6. !Ó£ÏÎ˚!ê˛ 7.4.8 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

7. !Ó£ÏÎ˚!ê˛ 7.4.6 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

8. !Ó£ÏÎ˚!ê˛ 7.4.6 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–
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~Ü˛Ü˛ 8 � ��������	
� �
�������������� 
��
�	
� �� ������	
� �������
��

����

8.0 �����	
�

8.1 �
�������

8.2 �"��#!�������������$���%�EAAEAAEAAEAAEA��������,����,��4����(Carolus Linnaeus)

�
������%�� ����������

8.2.1 *�+
�,��-I

8.3 �
��"��%���� ��� �&�'������� ����������EAAEAAEAAEAAEA((�� ��C1�!� (George Bentham)� F�)

�4����M�� ���,9��� ]������ (Joseph Dalton Hookar)��
������%�� ����������

8.3.1 *�+
�,��-II

8.4 (��%�(���%�� ����������

EAAEAAEAAEAAEA�(�^�=��G��^���(John Hutchinson)��
������%������������

8.4.1 *�+
�,��-III

8.5 *�5�����# ��������4�_9�A�(Arthur Cronquist)��
������%��������������$���%�

8.5.1 *�+
�,��-IV

8.6 APG (Angiosperefhy logenep Group) Classification

8.6.1 *�+
�,��-V

8.7 �����)


8.8 �����
-�� �
./��,�

8.9 ������!�,�

8.0 í˛zˆÏj¢ƒ

� !Ó!û˛ß¨ í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° çyöy ÎyˆÏÓ ~ÓÇ ~•z§Ó ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ !û˛!_ˆÏï˛

í˛z!qˆÏòÓ˚ Ä í˛z!qòˆÏày¤˛#Ó˚ ã˛y!Ó˚!eÜ˛ §¡õÜ≈˛ çyöy ÎyˆÏÓ–

98
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� !Ó!û˛ß¨ í˛z!qò §¡±òyÎ˚ Óy ˆày¤˛#=!°ˆÏÜ˛ !Ó!û˛ß¨ §üÎ˚ !û˛ß¨ !û˛ß¨ í˛z!qò!ÓK˛yö#àî Óy ≤ÃÜ,˛!ï˛

!ÓK˛yö#àî !Ü˛û˛yˆÏÓ !ÓöƒhflÏ Ü˛ˆÏÓ˚ˆÏåÈö ï˛y•y xö%§Ó˚î Ü˛Ó˚ˆÏï˛ ˛õyÓ˚y ÎyˆÏÓ ~ÓÇ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ Ä

àë˛ö§• xöƒyöƒ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ §¡∫ˆÏ¶˛ §üƒÜ˛ ôyÓ˚îy ˛õyÄÎ˚y ÎyˆÏÓ–

8.1 ≤ÃhflÏyÓöy

í˛z!qˆÏòÓ˚ öyöyöÓ˚Ü˛ü ã˛y!Ó˚!eÜ˛ ˜Ó!ã˛eƒ Ä  ˜Ó!¢‹Tƒ Óï≈˛üyö– ï˛yˆÏòÓ˚ üˆÏôƒ ã˛y!Ó˚!eÜ˛ !ü° Ä àÓ˚!ü°Ä

xyˆÏåÈ– ˆï˛ü!öû˛yˆÏÓ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛Ä !Óòƒüyö– ~•z§Ó ã˛y!Ó˚!eÜ˛ Ó˚Ü˛üñ ôÓ˚îñ

àë˛öñ ã˛y!Ó˚!eÜ˛ !ü° Ä àÓ˚!ü° ~ÓÇ §ˆÏÓù≈y˛õ!Ó˚ ã˛y!Ó˚!eÜ˛ §¡õˆÏÜ≈˛Ó˚ !û˛!_ˆÏï˛ í˛z!qòçàÍˆÏÜ˛ !Ó!û˛ß¨ !Óû˛yàñ

ˆ◊î# Óy ˆày¤˛# •zï˛ƒy!ò Ï̂ï˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛û˛y Ï̂Ó ˆày¤˛#û%̨ _´ Ü˛Ó̊y•z • Ï̂°y ˆ◊î#!Óöƒy§– xyÓyÓ̊ ˆ◊î#!Óöƒy§=!°Ó̊

≤ÃhflÏyÓöy  Óƒ!_´ !• Ï̂§ Ï̂Ó !û˛ß̈ !û˛ß̈ Ó̊Ü˛ Ï̂üÓ̊– §üÎ̊yö%§y Ï̂Ó̊ ˆ◊î#!Óöƒy Ï̂§Ó̊ ≤ÃhflÏyÓöy=!° !Ó!û˛ß̈ Ó̊Ü˛ Ï̂üÓ̊ñ ï˛y•z

ˆ◊î#!Óöƒy§=!° ~áy Ï̂ö !Óhfl,Ïï˛û˛y Ï̂Ó xy Ï̂°yã˛öy Ü˛Ó̊y • Ï̂°y– !Ü˛å%È !Ü˛å%È ˜Ó!¢‹Tƒ=!°Ä xy Ï̂°yã˛öy Ü˛Ó̊y • Ï̂°y–

8.2 ˆÜ˛ˆÏÓ˚y°y§ !°!öÎ˚y§ S1707ÈÙÈ1778V ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛

!Óhfl,Ïï˛ ˜Ó!¢‹Tƒ ≠

Î!òÄ xˆÏöÜ˛ ≤ÃÜ,˛!ï˛!ÓK˛yö# Ä í˛z!qò!ÓK˛yö# öyöy ôÓ˚ˆÏîÓ˚ Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚öñ

ï˛y Ï̂òÓ˚ ü Ï̂ôƒ ˆÜ˛ Ï̂Ó˚y°y§ !°!öÎ˚y Ï̂§Ó˚ (Carolus Linnaeus)˛ Ü,̨ !eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ x Ï̂öÜ˛ Ï̂Ó¢# @ˇÃ•î Ï̂Îyàƒ

•ˆÏÎ˚ ÄˆÏë˛– ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ çöö xˆÏDÓ˚ xÌ≈yÍ ú%˛ˆÏ°Ó˚ !°Dñ ú%˛ˆÏ°Ó˚ üˆÏôƒ ˛õ%ÇˆÏÜ˛¢Ó˚ã˛e´ ~ÓÇ

àû≈˛ˆÏÜ˛¢Ó˚ã˛ˆÏe´Ó˚ §Çáƒy Ä !Óöƒy§ÈÙÈ!û˛!_Ü˛–

!°!öÎ˚y§ ú%˛ˆÏ°Ó˚ ˛˛õ%ÇˆÏÜ˛¢Ó˚ òˆÏ[˛Ó˚ §Çáƒyñ !Óöƒy§ ~ÓÇ §ÇÎ%!_´ •zï˛ƒy!ò ~ÓÇ ú%˛ˆÏ°Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TÓ˚

í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ í˛z!qò çàÍˆÏÜ˛ 24!ê˛ ˆ◊î#ˆÏï˛ (Class) û˛yà Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ àû≈˛ˆÏÜ˛¢Ó˚òˆÏ[˛Ó˚ §Çáƒy Ä

§ÇÎ%!_´ ˛•zï˛ƒy!òÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TÓ˚ !û˛!_ˆÏï˛ ˆ◊î#=!°ˆÏÜ˛ ÓˆÏà≈ (Order) !Óû˛_´ Ü˛ˆÏÓ˚ˆÏåÈö–

!°!öÎ˚yˆÏ§Ó˚ ~•z ˆ◊î#!Óöƒy§˛õk˛!ï˛!ê˛ !flõ!§ç ≤’ƒyrê˛yÓ˚yü (Species Plantarum) öyüÜ˛ Ó•zˆÏï˛ 1753
á,‹TyˆÏ∑ (1st May) Edition I !•ˆÏ§ˆÏÓ ≤ÃÜ˛y!¢ï˛ •Î˚–

!°!öÎ˚yˆÏ§Ó˚ ~•z ˆ◊î#!Óöƒy§!ê˛ˆÏï˛ ã˛yÓ˚!ê˛ ˛õÎ≈yÎ˚ Óy hflÏÓ˚ xyˆÏåÈÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ÎÌy ˆ◊î# (Class)ñ Óà≈ (Order)ñ àö

Óy çy!ï˛ (Genus) ~ÓÇ ≤Ãçy!ï˛ (Species)– xÓ¢ƒ ò%ÈÙÈ~Ü˛!ê˛ ˆ«˛ˆÏe ≤ÃÜ˛yÓ˚ (Variety) hflÏÓ˚ ˆòÄÎ˚y xyˆÏåÈ–

!°!öÎ˚yˆÏ§Ó˚ ˆ§•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ ˆÎˆÏ•ï%˛ çööxˆÏDÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° ÓƒÓ•*ï˛ •ˆÏÎ˚ˆÏåÈ

ï˛y•z ~•z ˆ◊î#!Óöƒy§ˆÏÜ˛ xˆÏöˆÏÜ˛ ˆÎÔö ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ (Sexual System of Classification) ÓˆÏ°ö–

!°!öÎ˚yˆÏ§Ó˚ ≤ÃhflÏy!Óï˛ Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛Ó˚ ˛õ!Ó˚ˆÏ°á ≠
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������(�`�(Plant Kingdom)

����� (Class) G������#��� >��
ST�

1. üöyö!í»̨ Î˚y (Monandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §ÇáƒyÈÈ 1

2. í˛y•ẑ ÏÎ˚ö!í»̨ Î˚y (Diandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 2

3. ê Δ̨y•ẑ ÏÎ˚ö!í»̨ Î˚y (Triandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 3

4. ˆê˛ê Δ̨yö!í»̨ Î˚y (Tetrandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 4

5. ˆ˛õöê Δ̨yö!í»̨ Î˚y (Pentandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 5

6. ˆ•:yö!í»̨ Î˚y (Hexandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 7

7. ˆ•≤Wzyö!í»̨ Î˚y (Heptandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 7

8. xQyö!í»̨ Î˚y (Octandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 8

9. •ẑ Ïöö!í»̨ Î̊y (Enneandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 9

10. !í˛ Ï̂Ü˛ö!í»̨ Î˚y (Decandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 10

11. ˆí˛y!í˛ Ï̂Ü˛ö!í»̨ Î˚y (Dodecandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 11-19

12. •ẑ ÏÜ˛y§yö!í»̨ Î˚y (Icosandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 20 Óy x!ôÜ˛ ~ÓÇ

~=!° Ó,!ï˛Ó˚ §!•ï˛ Î%_´

13. ˛õ!° Ï̂Î˚ö!í»̨ Î˚y (Polyandria) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 20 Óy x!ôÜ˛ ~ÓÇ

~=!° xˆÏ«˛Ó˚ í˛z˛õÓ˚ !ÓöƒhflÏ–

14. í˛y•zí˛y•zöy!üÎ˚y (Didynamia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢Ó˚=!° ò#â≈mÎ˚# ~ÓÇ §Çáƒy 4

15. ˆê˛ê Δ̨yí˛y•zöy!üÎ˚y (Tertradynamia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢Ó˚=!° ò#â≈ã˛ï%˛‹TÎ˚# ~ÓÇ §Çáƒy 6

16. üöy Ï̂í˛°!ú˛Î˚y (Monadelphia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy Ó‡ ~ÓÇ !ü!°ï˛ Óy

Î%_´ •ˆÏÎ˚È ~Ü˛=FåÈ–

17. í˛y•zÎ˚y Ï̂í˛°!ú˛Î˚y (Diadelphia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 10 Óy Ü˛ü ~ÓÇ

ˆ§=!° ò%•z=ˆÏFåÈ !Óû˛_´ S!m=FåÈV

18. ˛õ!°Î˚y Ï̂í˛°!ú˛Î˚y (Polyadelphia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy Ó‡ ~ÓÇ !ü!°ï˛ Óy

§ÇÎ%_´ •ˆÏÎ˚ Ó‡=ˆÏFåÈ !Óû˛_´ SÓ‡=FåÈV–
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19. !§ö Ï̂ç Ï̂ö!§Î˚y (Syngenesia) ≤Ã!ï˛ú%˛ˆÏ° ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ ˛õÓ˚yàôyö#=!° ˛õÓ˚flõÓ˚

§ÇÎ%_´–

20. ày•ẑ Ïöö!í»̨ Î˚y (Gynandria) ˛õ%ÇˆÏÜ˛¢Ó˚ flf#ˆÏÜ˛¢ˆÏÓ˚Ó˚ §!•ï˛ §ÇÎ%_´ S≤Ã!ï˛ú%˛ˆÏ°Ó˚

ˆÎy!£ÏÍ˛õ%Ç‹Ò ˛õ%ÇˆÏÜ˛¢Ó˚V

21. üˆÏöy•z!§Î˚y (Monoecia) ˛õ,ÌÜ˛ ˛õ%Ç˛õ%‹õ Ä flf#˛õ%‹õ S˛õ%‹õ ~Ü˛ !°D !Ó!¢‹T

§•Óy§# í˛z!qòV ~Ü˛•z í˛z!qˆÏò çß√yÎ˚–

22. í˛y•zÄ•z!§Î˚y (Dioecia) ˛õ%Ç˛õ%‹õ Ä flf#˛õ%‹õ S˛õ%‹õ=!° ~Ü˛ !°D !Ó!¢‹TVñ

˛õ,ÌÜ˛ ˛õ,ÌÜ˛ í˛z!qˆÏò çß√yÎ˚È S!û˛ß¨Óy§# í˛z!qòV–

23. ˛õ!°àƒy!üÎ˚y (Polygamia) ~Ü˛•z í z̨!q Ï̂ò ~Ü˛!°D ˛õ%Ç˛õ%‹õñ flf#˛õ%‹õ ~ÓÇ í z̨û˛!°D

˛õ%‹õ ÌyˆÏÜ˛–

24. e´#˛õ Ï̂ê˛yàƒy!üÎ˚y (Cryptogamia) í˛z!qò x˛õ%‹õÜ˛–

ÓˆÏà≈Ó˚ (Order) öyü ˆï˛ü!ö Monogynia Ä Digynia xÌ≈yÍ ÎÌye´ˆÏü ~Ü˛!ê˛ àû≈˛˛õe Ä ò%!ê˛ àû≈˛˛õe

!Ó!¢‹T ú%˛°– Î!òÄ !°!öÎ˚yˆÏ§Ó˚ ~•z ˆÎÔö ˆ◊î#!Óöƒy§!ê˛Ó˚ ≤ÃÌü ≤ÃÜ˛y¢Ü˛y°  1732 á,‹Ty∑ !Ü˛v Óï≈˛üyˆÏö

í˛z!qò!ÓK˛yö#àî !flõ!§ç ≤’ƒyrê˛yÓ˚yü (Species Plantarum)ÈÙÈ~Ó˚ ≤ÃÜ˛y¢öy Ü˛y°ˆÏÜ˛ (1753, 1st May)
í˛z!qˆÏòÓ˚ öyüÜ˛Ó˚ˆÏîÓ˚ §#üyÜ˛y° Ä §)ã˛öy !•§yˆÏÓ !ã˛!•´ï˛ Ü˛ˆÏÓ˚ˆÏåÈö–

ˆÜ˛ˆÏÓ˚y°y§ !°!öÎ˚y§ ˆ◊î#!Óöƒy§ï˛ˆÏ_¥Ó˚ çöÜ˛ öyˆÏü (Father of Taxonomy) ˛õ!Ó˚!ã˛ï˛– §%•zˆÏí˛ˆÏöÓ˚

~•z ≤ÃÜ,˛!ï˛ !ÓK˛yö# ï˛yÓ˚ !flõ!§ç ≤’ƒyrê˛yÓ˚yü Ó•zˆÏï˛ í˛z!qˆÏòÓ˚ 1000!ê˛ àî Óy çy!ï˛ ~ÓÇ 6000!ê˛ ≤Ãçy!ï˛Ó˚

Óî≈öy Ü˛ˆÏÓ˚ˆÏåÈö–

8.2.1 (�8�����-I
í˛z˛õˆÏÓ˚Ó˚ xÇ¢!ê˛ ˛õí˛¸ÓyÓ˚ ˛õÓ˚ ö#ˆÏã˛Ó˚ ≤ÃŸ¿=!°Ó˚ í˛z_Ó˚ ˆòÄÎ˚y ÎyˆÏÓ–

1.�
0���1��� �$0��������2��3

a) Ü,˛!eü ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ  ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ xöƒï˛ü–

b) ≤Ãôyöï˛ ú%˛ˆÏ°Ó˚ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ òˆÏu˛Ó˚ §Çáƒyñ !Óöƒy§ Ä §ÇÎ%!_´Ó˚ !û˛!_ Ü˛ˆÏÓ˚ !°!öÎ˚y§ §ühflÏ

í˛z!qò çàÍˆÏÜ˛ ˆüyê˛  ˆ◊î#ˆÏï˛ !Óû˛_´ Ü˛ˆÏÓ˚ˆÏåÈö–

c) !°!öÎ˚y§ ˆüyê˛ 24!ê˛ ˆ◊î#Ó˚ üˆÏôƒ  !ê˛ ˆ◊î# ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §ÇáƒyÓ˚ !û˛!_ˆÏï˛ Ü˛ˆÏÓ˚ˆÏåÈö–

d) !°!öÎ˚y§ àû≈˛ˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy xö%§yˆÏÓ˚  öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈö– ú%˛ˆÏ° ~Ü˛!ê˛üye àû≈˛˛õe

ÌyÜ˛ˆÏ° ï˛y•yÓ˚ öyü   –
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2.� ������� �������9���%�� :�;� ���� ���� 3

a) üˆÏöö!í»˛Î˚y ˆ◊î#Ó˚ ≤Ã!ï˛!ê˛ ˛õ%ˆÏ‹õ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy 3/2/1.

b) e´#˛õˆÏê˛yˆÏà!üÎ˚y ˆ◊î#Ó˚ í˛z!qò ú%˛°ôyÓ˚î Ü˛ˆÏÓ˚ † ú%˛°ôyÓ˚î Ü˛ˆÏÓ˚ öy–

c) í˛y•zÄ•z!§Î˚y ˆ◊î#Ó˚ í˛z!qˆÏòÓ˚ ú%˛°=!° í˛zû˛!°D † ~Ü˛!°D † ÷ô% flf#–

8.3 çç≈ ˆÓsiyü Ä ˆÎy Ï̂§ú˛ í˛y°ê˛ö ‡Ü˛yÓ̊ (George Bentham and Joseph
Dalton Hooker) ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛

!Óhfl,Ïï˛ ˜Ó!¢‹Tƒ ≠

≤ÃhflÏy!Óï˛ fl∫yû˛y!ÓÜ˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ çç≈ ˆÓsiyü (1800-1884) Ä ˆÎyˆÏ§ú˛ í˛y°ê˛ö

‡Ü˛yÓ˚ (1817-1911) ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ xöƒï˛ü ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚– ~•z ò%•z !Ó !ê˛¢ í˛z!qò

!ÓK˛yö# 3!ê˛ áˆÏ[˛ !°!áï˛ ˆçˆÏöÓ˚y ˛õƒyŒê˛yÓ˚yü (Genera Plantarum, 3vols.) öyüÜ˛ ˛õ%hflÏˆÏÜ˛ ïÑ˛yˆÏòÓ˚

ˆ◊î#!Óöƒy§!ê˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö (1862-1893)– ~•z ˛õ%hflÏˆÏÜ˛ ï˛ÍÜ˛y°#ö ˛õ!Ó˚!ã˛ï˛ §ühflÏ Ó#ç í˛zÍ˛õyòöÜ˛yÓ˚#

§Ü˛° í˛z!qˆÏòÓ˚ ˆ◊î#!Óöƒy§ñ àî Óy çy!ï˛Ó˚ öyü Ä Óî≈öy ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ï˛y•z ~•z ˛õk˛!ï˛!ê˛ ï˛ÍÜ˛y°#ö

ü%!oï˛ xöƒyöƒ ˛õk˛!ï˛Ó˚ ï%˛°öyÎ˚ §ÓˆÏã˛ˆÏÎ˚ ˆÓ¢# çö!≤ÃÎ˚ •ˆÏÎ˚ ÄˆÏë˛–

~•z ˛õk˛!ï˛ˆÏï˛ í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° ~Ü˛y!ôÜ˛– xyÓyÓ˚ xöƒ!òˆÏÜ˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°

áy!°ˆÏã˛yˆÏá ˆòáy ÎyÎ˚ñ xÌÓy 10x !ÓÓô≈Ü˛ xyï˛§ÜÑ˛yã˛ (magnified lens)ÙÈ~Ó˚ §y•yˆÏÎƒ ˆòáy §Ω˛Ó– ÎyÓ˚

ú˛ˆÏ° §•ˆÏç•z í˛z!qò !ã˛!•´ï˛Ü˛Ó˚î Ä §öy_´Ü˛Ó˚î Ü˛Ó˚y §Ω˛Ó •Î˚–

ˆÓsiyü Ä ‡Ü˛yˆÏÓ˚Ó˚ üï˛yö%§yˆÏÓ˚ í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°ˆÏÜ˛ !ã˛Ó˚fliyÎ˚#ñ x˛õ!Ó˚Ó!ï≈˛ï˛ ôÓ˚y •ˆÏÎ˚ˆÏåÈ–

~åÈyí˛¸yÄ ˆÓsiyü ~ÓÇ ‡Ü˛yÓ˚ í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ Óy í˛z!qò=!°Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ñ Óy ã˛y!Ó˚!eÜ˛ x!û˛Óƒ!_´

§¡∫ˆÏ¶˛ ˆÜ˛yöÓ˚*˛õ üï˛yüï˛ Óƒ_´ Ü˛ˆÏÓ˚ö!ö–

~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛Ó˚ ≤ÃÜ˛y¢Ü˛y° Î!òÄ ã˛y°≈§ í˛yÓ˚í˛z•zˆÏöÓ˚ Ä!Ó˚!çö xú‰˛ !flõ!§ç (Charles
Darwin–Origin of Species) ≤ÃÜ˛y¢Ü˛yˆÏ°Ó˚ ˛õÓ˚ ï˛Ó%Ä í˛z!qò!ÓK˛yö#mÎ˚ x!û˛Óƒ!_´ §¡∫ˆÏ¶˛ ˆÜ˛yö üï˛yüï˛

≤ÃÜ˛y¢ Óy !öô≈yÓ˚î Ü˛ˆÏÓ˚ö!ö–

ö#ˆÏã˛ ~•z ˆ◊î#!Óöƒy§!ê˛Ó˚ ˛õ!Ó˚ˆÏ°á ˆòÄÎ˚y •ˆÏ°yÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

ü%_´ò°# (Polypetalae) í˛z˛õˆÏ◊î#!ê˛ 3!ê˛ §y!Ó˚ˆÏï˛ Óy ˛õÎ≈yˆÏÎ˚ (Series) !Óû˛_´ñ ÎÌyÙÈÈÙÈÈÙÈÈÙÈÈÙÈ
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x˛õ)î≈yD ˛õ%‹õ# (Monochlamydae) Óy x§¡õ)î≈ (Incompletae) í˛z˛õˆÏ◊î#!ê˛ 8!ê˛ §y!Ó˚ˆÏï˛ Óy ˛õÎ≈ƒyˆÏÎ˚

(Series) !Óû˛_´ñ ÎÌyÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

1. Ü˛yû≈̨ ~¡∫…y•z (Curvembryae)

2. üy!Œê˛Ä!û˛í ẑ̨ Ï°!ê˛ ~ Ï̂Ü˛yÎ˚y!ê˛Ü˛# (Multiovulatae Aquaticae)

3. üy!Œê˛Ä!û˛í ẑ̨ Ï°!ê˛ ˆê˛ Ï̂Ó˚§!ê Δ̨§ (Multiovulatae Terretris)

4. üy•ẑ Ïe´y~ƒyüÓ yÎ˚# (Microembryae)

5. í˛ƒyú˛ Ï̂ö!°§ (Daphnales)

6.˛ ~ƒyÜœ̨ yüy•ẑ Ïí˛y Ï̂flõyÓ˚# (Achlamydosporeae)

7. •zí z̨!ö Ï̂§:%Î˚y!°§ (Unisexuales)

8. Ä!í≈̨ !ö§ ~ƒy Ï̂öy!ü°# (Ordines Anomali)

~Ü˛Ó#ç˛õe# í˛z!qò  (Monocotyledones) ˆ◊î#!ê˛ˆÏÜ˛ ˆüyê˛ 7!ê˛ §y!Ó˚ˆÏï˛ Óy ˛õÎ≈ƒyˆÏÎ˚ (Series) !Óû˛_´

Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈñ ~=!° •ˆÏ°yÈÙÙÙÈ

1. üy•ẑ Ïe´yflõyÓ˚ü# (Microspermae)

2. ~!˛õày•zö# (Epigynae)

3. Ü˛ˆÏÓ˚yöy!Ó˚Î˚# (Coronarieae)

4. Ü˛ƒy!°!§ö# (Calycinae)

5.˛ ö%!í˛ Ï̂úœ̨ yÓ̊# (Nudiflorae)

6. ~ˆÏ˛õyÜ˛y!˛õ≈ (Apocarpae)

7. @’%̂ Ïü§# (Glumaceae)

§y!Ó˚ Óy ˛õÎ≈ƒyÎ˚=!° (Series) ˛õˆÏÓ˚ ˆÜ˛y•ê≈˛ Óy ôy˛õ (Cohort)~ !Óû˛_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ˆÜ˛y•ê˛≈=!°ˆÏÜ˛

˛õ%öÓ˚yÎ˚ fl∫yû˛y!ÓÜ˛ Óà≈ (Natural Order) !•§yˆÏÓ !Óû˛_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~•z fl∫yû˛y!ÓÜ˛ Óà≈=!°ˆÏÜ˛ Óï≈˛üyˆÏö

˛õ!Ó˚ÓyÓ˚ (Family) Óy ˆàyˆÏeÓ˚ §üï%˛°ƒ ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚–

~•z ˆ◊î#!ÓöƒyˆÏ§ ˆüyê˛ fl∫yû˛y!ÓÜ˛ Óà≈ Óy ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ §Çáƒy 200 ˆï˛ òÑyí˛¸yÎ˚– xÓ¢ƒ ˛õÓ˚Ó_≈# §üˆÏÎ˚

xyÓ˚Ä ò%!ê˛ ˛õ!Ó˚ÓyÓ˚ §ÇÎ%_´ •ˆÏÎ˚ˆÏåÈñ ï˛y•z ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ §Çáƒy ≤ÃÜ,˛ï˛˛õˆÏ«˛ 202!ê˛– ~•z ˆ◊î#!ÓöƒyˆÏ§ fl∫yû˛y!ÓÜ˛

Óà≈ S˛õ!Ó˚ÓyÓ˚V=!°ˆÏÜ˛ ˆÓ˚yüyö •Ó˚ˆÏú˛ ~ÓÇ àî Óy çy!ï˛=!°ˆÏÜ˛ •zÇˆÏÓ˚ç# •Ó˚ˆÏú˛ !°ˆÏá !ÓˆÏŸªÓ˚ ˆÓ¢#Ó˚û˛yà

•yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü §yçyˆÏöy xyˆÏåÈ– ~=!°ˆÏÜ˛ ï˛y•z !ç.!˛õ.öy¡∫yÓ˚ (G.P.No.) Óy Genera PlantarumÈÙÈ~Ó˚ §Çáƒy

!•§yˆÏÓ àîƒ Ü˛Ó˚y •Î˚– ˆÓsiyü Ä ‡Ü˛yÓ˚ ïÑ˛yˆÏòÓ˚ ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ˆÏï˛ ö@¿ Óy Óƒ_´Ó#ç# í˛z!qò

(Division-Gymnospemae) =!°ˆÏÜ˛ xyÓ,ï˛Ó#ç#Ó˚ Óy =ÆÓ#ç#Ó˚ ò%•z!ê˛ ˆ◊î# !mÓ#ç˛õe# Ä ~Ü˛Ó#ç˛õe#Ó˚

üôƒÓ_≈# fliyˆÏö ˆÓ˚ˆÏáˆÏåÈö–
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8.3.1 (�8�����-II
1.�
0���1��� �$0��������2��3

a) ≤ÃhflÏy!Óï˛ fl∫yû˛y!ÓÜ˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ  Ä  ˆ◊î#!Óöƒy§

˛õk˛!ï˛!ê˛ xöƒï˛ü–

b) ˆÓsiyü Ä ‡Ü˛yÓ˚  ˆÌˆÏÜ˛  á,‹TyˆÏ∑Ó˚ üˆÏôƒ ï˛yˆÏòÓ˚  öyüÜ˛ ˛õ%hflÏÜ˛

 áˆÏ[˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

c) ˆÓsiyü Ä ‡Ü˛yÓ˚ÈÙÈ~Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ §˛õ%‹õÜ˛ í˛z!qòˆÏÜ˛ SPhanerogomiaV˛ 

!ê˛ !Óû˛yà ~ÓÇ xyÓ,!ï˛Ó#ç# í˛z!qòˆÏÜ˛ S~ö!çÄflõyü≈ˆÏÜ˛V   !ê˛ ˆ◊î#ˆÏï˛ !Óû˛_´ Ü˛Ó˚y

•ˆÏÎ˚ˆÏåÈ–

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) ˆÓsiyü Ä ‡Ü˛yÓ˚ !mÓ#ç˛õe# (Dicotyledones) ˆ◊î#!ê˛ Ï̂Ü˛ Sò%!ê˛ † !ï˛ö!ê˛ † §yï˛!ê˛V í z̨̨ õ Ï̂◊î# Ï̂ï˛

!Óû˛_´ Ü˛ˆÏÓ˚ˆÏåÈö–

b) ˆÓsiyü Ä ‡Ü˛yÓ˚ ~Ü˛Ó#ç˛õe# (Monocotyledones)˛ ˆ◊î#!ê˛ˆÏÜ˛ S6!ê˛ † 7!ê˛ † 8!ê˛V §y!Ó˚ Óy

˛õÎ≈ƒyˆÏÎ˚ (Series) !Óû˛_´ Ü˛ˆÏÓ˚ˆÏåÈö–

c) ˆÓsiyü Ä ‡Ü˛yÓ˚ ö@¿Ó#ç# SÓƒ_´Ó#ç#V í˛z!qˆÏòÓ˚ xÓfliyö !mÓ#ç˛õe# Ä ~Ü˛Ó#ç˛õe# í˛z!qˆÏòÓ˚

˛Sõ)ˆÏÓ≈ † üôƒÓï≈˛#ˆÏï˛ † ˛õˆÏÓ˚V !öˆÏj≈¢ Ü˛ˆÏÓ˚ˆÏåÈö–

8.4 çö •y!ã˛ö§ö (John Hutchinson) ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛

!Óhfl,Ïï˛ ˜Ó!¢‹Tƒ ≠

ã˛y°≈§ í˛yÓ˚í˛z•zö (Charles Darwin)ÈÙÈ~Ó˚ !Óáƒyï˛ Ó•z Origin of Species, 1858 á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛

•ÄÎ˚yÓ˚ ˛õÓ˚ ˆÌˆÏÜ˛ í˛z!qò çàˆÏï˛Ó˚ üˆÏôƒ x!û˛Óƒ!_´ ~ÓÇ !ÓÓï≈˛ö §¡∫ˆÏ¶˛ !ÓK˛yö#àˆÏîÓ˚ üï˛yüï˛§• ö)ï˛ö!ã˛hsˇy

ôyÓ˚yÎ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!° ≤ÃÜ˛y!¢ï˛ •ˆÏï˛ ÌyˆÏÜ˛– !Ó!û˛ß¨ í˛z!qò ˆày¤˛#=!°Ó˚ í˛zqÓñ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛

Ä x!û˛Óƒ!_´§)ã˛Ü˛ ≤ÃÓîï˛y §¡∫ˆÏ¶˛ ôyÓ˚îy Ü˛Ó˚y ÎyÎ˚– ï˛y•z çy!ï˛ç!öàï˛ ˆ◊!î!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y!¢ï˛ •ˆÏï˛

ÌyˆÏÜ˛–

~ã˛°yÓ˚ñ ~D°yÓ˚ñ ≤ÃyˆÏrê˛°ñ ˆÓ§#ñ •y!Ïã˛ö§ö ≤Ãû,˛!ï˛ í˛z!qò !ÓK˛yö#àî ï˛yˆÏòÓ˚ !öç !öç ˆ◊î#!Óöƒy§

˛õk˛!ï˛=!° ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ ÌyˆÏÜ˛ö–

ˆ§•z ôyÓ˚y ~áöÄ Óï≈˛üyö– •y!ã˛ö§ö ˛õÓ˚Óï≈˛# Óƒ!_´àî •ˆÏ°ö ˆe´yöˆÏÜ˛yˆÏÎ˚fiê˛ñ ï˛yÜ‰˛ï˛yçyöñ í˛y°ˆÏ@ˇÃîñ

ˆÌyö≈ ≤Ãû,˛!ï˛– Óï≈˛üyˆÏö çy!ï˛ç!öàï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xˆÏöÜ˛ ˆÓ¢# @ˇÃ•î#Î˚–

!Ó !ê˛¢ í˛z!qò !ÓK˛yö# çö •y!ã˛ö§ö (John Hutchinson, 1884-1972) ï˛ÑyÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛
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•y!ã˛ö§ö ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ï˛yÓ˚ üï˛yüï˛ ˛õ!Ó˚Óï˛≈ö Ü˛ˆÏÓ˚ö ~ÓÇ 1959 ~ÓÇ 1960 á,‹TyˆÏ∑ !mÓ#ç˛õe#

(Dicotyledones) í˛z˛õ˛õÓ≈!ê˛ˆÏÜ˛ 2!ê˛ í˛z˛õòˆÏ° (Sub-group) !Óû˛_´ Ü˛ˆÏÓ˚ö– ≤ÃÌü!ê˛ •ˆÏ°y Ü˛y¤˛° í˛z!qò

(Lignosae) ~ÓÇ !mï˛#Î˚!ê˛ •ˆÏ°y Ó#Ó˚&Í í˛z!qò (Herbaceae)– !°àˆÏöy§#Ó˚ ˆ«˛ˆÏe üƒyàˆÏöy!°ˆÏÎ˚°#§

(Magnoliales) ˛Óà≈ (order) !òˆÏÎ˚ ~ÓÇ •yÓ˚ˆÏÓ§#Ó˚ ˆ«˛ˆÏe ˆÓ˚ˆÏö°#§ (Ranales) ˛Óà≈ (order) !òˆÏÎ˚ ÷Ó˚&

Ü˛ˆÏÓ˚ö– ï˛yÓ˚ üˆÏï˛ ~•z ò%•z!ê˛ ˛Óà≈ xy!òü (primitive) ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§¡õß¨– ~Ü˛Ó#ç˛õe# í˛z!qˆÏòÓ˚ ˆ«˛ˆÏe

xÓ¢ƒ ˆÜ˛yöÓ˚*˛õ ˛õ!Ó˚Óï≈˛ö Ü˛ˆÏÓ˚ö!ö–

˛õ)ˆÏÓ≈Ó˚ ˆ◊î#!Óöƒy§!ê˛ˆÏï˛ !Óû˛yà=!° Óà≈ (Order) ~ÓÇ Óà≈=!°ˆÏÜ˛˛ ˛õ!Ó˚ÓyˆÏÓ˚ !Óû˛_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

ˆüyê˛ ˛ÓˆÏà≈Ó˚ §Çáƒy Ä ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ !•§yÓ !ö¡¨Ó˚*˛õÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

!mÓ#ç˛õe#Ó˚

xy!ã≈˛Üœ˛ƒyüy•zí˛#Ó˚ Óà≈ 59 Ä ˛õ!Ó˚ÓyÓ˚ 213

üƒyê˛yÜœ˛ƒyüy•zí˛#Ó˚ Óà≈ 17 Ä ˛õ!Ó˚ÓyÓ˚ 51

~Ü˛Ó#ç˛õe#Ó˚

Ü˛ƒy!°!§ˆÏú˛Ó˚#Ó˚ Óà≈ 12 Ä ˛õ!Ó˚ÓyÓ˚ 28

ˆÜ˛yˆÏÓ˚y°#ˆÏú˛Ó˚#Ó˚ Óà≈ 14 Ä ˛õ!Ó˚ÓyÓ˚ 34

@’%!üˆÏúœ˛yÓ˚#Ó˚ Óà≈ 3 Ä ˛õ!Ó˚ÓyÓ˚ 6

ˆüyê˛ ÓˆÏà≈Ó˚ §Çáƒy 105 Ä ˛õ!Ó˚ÓyÓ˚ 332

˛õÓ˚Óï≈˛# (1959. 1960) ˆ◊î#!Óöƒy§!ê˛Ó˚ !•§yÓ !ö¡¨Ó˚*˛õ

í˛z!qòçàÍ!ê˛ˆÏï˛ ˆüyê˛ 2!ê˛ ú˛y•z°yü (Phyllum)

2!ê˛ §yÓú˛y•z°yü (Subphyllum)

5!ê˛ !Óû˛yà (Division)

105!ê˛ Óà≈ (Order)

~ÓÇ 332!ê˛ ˛õ!Ó˚ÓyÓ˚ (Family) xhsˇû%̨ ≈_´ Ü˛Ó˚y • Ï̂Î˚̂ ÏåÈ–

˛õÓ˚Óï≈˛#Ü˛yˆÏ° ˆ◊î#!Óöƒy§!ê˛ˆÏï˛ !°àˆÏöy§# (Lignosae) Ä •yÓ˚ˆÏÓ§# (Herbaceae) àë˛ö Ü˛Ó˚y •ˆÏÎ˚ˆÏå–È
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xˆÏöˆÏÜ˛Ó˚ üï˛yö%§yˆÏÓ˚ ~•z !Óû˛yà#Î˚ àë˛ö §!ë˛Ü˛ !ÓK˛yö§¡øï˛ öÎ˚ ÓˆÏ° üï˛ ≤ÃÜ˛y!¢ï˛ •ˆÏÎ˚ˆÏåÈ–

8.4.1 (�8�����-III

í˛z˛õˆÏÓ˚Ó˚ !Ó£ÏÎ˚!ê˛  ˛õí˛¸ÓyÓ˚ ˛õÓ˚ !ö¡¨!°!áï˛ ≤ÃŸ¿=!°Ó˚ §!ë˛Ü˛ í˛z_Ó˚ ˆòÄÎ˚y ÎyˆÏÓ–

1.�
0���1��� �$0��������2��3

a) çö •y!ã˛ö§ö  öyüÜ˛ ˛õ%hflÏˆÏÜ˛ ï˛yÓ˚ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

b) •y!ã˛ö§ö §˛õ%‹õÜ˛ í˛z!qòˆÏÜ˛  ~ÓÇ  öyˆÏü ò%!ê˛ ˛õˆÏÓ≈ (Phyllum) !Óû˛_´

Ü˛ Ï̂Ó˚ö–

c) •y!ã˛ö§ö ˛õ%öÓ˚yÎ˚ 1959 ~ÓÇ 1960 á,‹TyˆÏ∑ í˛y•zÜ˛!ê˛!°ˆÏí˛yö# í˛z˛õ˛õÓ≈!ê˛ˆÏÜ˛ ò%!ê˛ í˛z˛õˆÏày¤˛#

 ~ÓÇ  ˆï˛ !Óû˛_´ Ü˛ˆÏÓ˚ö–

d) !°àˆÏöy§# í˛z˛õˆÏày¤˛#Ó˚ xy!òÓà≈!ê˛Ó˚ öyü •ˆÏ°y  –

e) •ƒÓ˚ˆÏÓ§# í˛z˛õˆÏày¤˛#Ó˚ xy!òÓà≈!ê˛Ó˚ öyü •ˆÏ°y   –

8.5 xyÌ≈yÓ˚ e´öˆÏÜ˛yˆÏÎ˚fiê˛ (Arthur Cronquist)ÙÈ~Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛

xyÌ≈yÓ˚ e´öˆÏÜ˛yˆÏÎ˚fiê˛ (1919-1992) xyˆÏü!Ó˚Ü˛yÓ˚ !öí˛z •zÎ˚Ü≈˛ ˆÓyê˛y!öÜ˛ àyˆÏí≈˛ˆÏöÓ˚ í˛z!qò !ÓK˛yö#– !ï˛!ö

~Ü˛!ê˛ çy!ï˛ç!öàï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚öñ Îy x!ï˛ çö!≤ÃÎ˚–

e´öˆÏÜ˛yˆÏÎ˚fiê˛ ≤ÃÌˆÏü xyˆÏü≈ö ï˛yÜ˛ï˛yçyö (Armen L. Takhtajan) ~ÓÇ í˛!Óœí˛z !ç¡∫yÓ˚üƒyö (W.
Zimmbermann)ÈÙÈ~Ó˚ §ˆÏD ~Ü˛ˆÏe ïÑ˛yÓ˚ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ Taxon öyüÜ˛ ˛õ!eÜ˛yÎ˚ (Vol. 15)
1966 á,‹TyˆÏ∑ ‘On the Higher Taxa of Embryobionta’ ¢#£Ï≈Ü˛ ˆ°áy!ê˛ˆÏï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ˛õˆÏÓ˚ 1968
á,‹Ty Ï̂∑ !ö Ï̂ç ˛õ,ÌÜ˛û˛y Ï̂Ó ï˛yÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ The Evolution and Classification of Flowering
Plants Ó•z!ê˛ˆÏï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ~•z Ó•z!ê˛Ó˚ !mï˛#Î˚ §ÇflÒÓ˚î 1988 á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ •Î˚– xÓ¢ƒ 1981
á,‹Ty Ï̂∑ Cronquist xyÓ̊ ~Ü˛!ê˛ Ó•z An Integrated System of Clasification of Flowering Plants öy Ï̂ü

≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

ï˛ÑyÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ !ï˛!ö ≤ÃyÎ˚ 63 Ó˚Ü˛ˆÏüÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§ü)ˆÏ•Ó˚ Ü˛Ìy xyˆÏ°yã˛öy Ü˛ˆÏÓ˚ˆÏåÈö–

!ï˛!ö ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ñ !ÓÓï≈˛ˆÏöÓ˚ ôyÓ˚y Ä x!û˛Óƒ!_´ü)°Ü˛ ˜Ó!¢‹Tƒ=!°Ä xyˆÏ°yã˛öy Ü˛ˆÏÓ˚ˆÏåÈö– ~üö!Ü˛

≤ÃyÆ ç#ÓyˆÏŸ¬Ó˚ ≤Ãy§!DÜ˛ï˛yÄ !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚ˆÏåÈö–

CronquistÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ Angiosperms •ˆÏ°y ~Ü˛!ê˛ !Óû˛yà Óy Division– ö#ˆÏã˛ ˆ◊î#!Óöƒy§!ê˛Ó˚

˛õ!Ó˚ˆÏ°á!ê˛ ˆòÄÎ˚y •ˆÏ°yÈÙÙÙÈ
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Division - Magnoliophyta
(Angiosperms)

(Class)

Magnoliopsida
(Dicotyledones)

Liliopsida
(Monocotyledones)

Sub-Class 1.  Magnoliidae

2.  Hamamelidae

3.  Caryophyllidae

4.  Dilleniidae

5.  Rosidae

6.  Asteridae

Sub-Class 1.  Alismatidae

2.  Arecidae

3.  Commelinidae

4.  Zingiberidae

5.  Liliidae

~•z í z̨̨ õ Ï̂◊î#=!° Óà≈ (Order) ~ÓÇ Óà≈=!° ˛õ!Ó˚Óy Ï̂Ó˚ (Family) !Óû˛_´ Ü˛Ó˚y • Ï̂Î˚̂ Ïå–È CronquistÈÙÈ~Ó˚

ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ ˆüyê˛ ˆ◊î# 2!ê˛ñ í˛z˛õˆÏ◊î# ˆüyê˛ 11!ê˛ (6+5)ñ ˆüyê˛ Óà≈ 83 (64+19), ˆàye Óy

˛õ!Ó˚ÓyÓ˚ ˆüyê˛ 386!ê˛ (320+66), ˆüyê˛ çy!ï˛ Óy àö xyö%üy!öÜ˛ 13000 Ä ≤Ãçy!ï˛Ó˚ §Çáƒy xyö%üy!öÜ˛

2,19000 (1,65000+54000) ÎÌye´ˆÏü !mÓ#ç˛õe# Ä ~Ü˛Ó#ç˛õe#Ó˚ !•§yÓ–

e´öˆÏÜ˛yˆÏÎ˚fiê˛ÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ !mÓ#ç˛õe# í˛z!òqˆÏòÓ˚ §ÓˆÏã˛ˆÏÎ˚ xy!òü (primirse) ˛õ!Ó˚ÓyÓ˚ •ˆÏ°y

Winteraceae ~ÓÇ ~Ü˛Ó#ç˛õe# í˛z!qˆÏòÓ˚ §ÓˆÏã˛ˆÏÎ˚ xy!òü (primitive) ˛õ!Ó˚ÓyÓ˚ •ˆÏ°y Butomaceae.
x˛õÓ˚˛õˆÏ«˛ !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ §ÓˆÏã˛ˆÏÎ˚ í˛zß¨ï˛ (advance) ˛õ!Ó˚ÓyÓ˚ •ˆÏ°y Asteraceae ~ÓÇ ~Ü˛Ó#ç˛õe#

í˛z!qˆÏòÓ˚ §ÓˆÏã˛ˆÏÎ˚ í˛zß¨ï˛ (advance) ˛õ!Ó˚ÓyÓ˚!ê˛ •ˆÏ°y Orchidaceae.

1968 ~ÓÇ 1988 á,‹TyˆÏ∑Ó˚ Ó•zò%!ê˛ˆÏï˛ í˛z!qˆÏòÓ˚ í˛zqÓñ !ÓhflÏyÓ˚ñ öyöyö ã˛y!Ó˚!eÜ˛ Óî≈öy Ä ˜Ó!¢‹Tƒ

xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ Ä ˛õˆÏÓ˚ ~Ü˛!ê˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ Ó˚*˛õˆÏÓ˚áy ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ˆ◊î#ñ í˛z˛õˆÏ◊î#ñ Óà≈ •zï˛ƒy!òÓ˚

Óî≈öy Ä !öˆÏò≈!¢Ü˛y Óy §öy_´#öyüy (key) ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ≤Ã!ï˛ÓˆÏà≈Ó˚ xhsˇà≈ï˛ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye=!°Ó˚ çöƒÄ

!öˆÏò≈!¢Ü˛y Óy §öy_´#öyüy (key) ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ–

˛õˆÏÓ˚ 1981 á,‹TyˆÏ∑ ≤ÃÜ˛y!¢ï˛ Ó•z!ê˛ˆÏï˛ ˛õ!Ó˚ÓyÓ˚ Ä ˆàye=!°Ó˚ Óî≈öy §ÇÎ%_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

(Cronquist) ÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ Óï≈˛üyö xyÓ,ï˛Ó#ç# (Angiosperms) í˛z!qˆÏòÓ˚ í˛zqÓ Lower
CretaceousÈÙÈ~Ó˚ Barranean StageÈÙÈ~ ≤ÃyÎ˚ 130 !ü!°Î˚yö Ó£Ï≈˛õ)ˆÏÓ≈– ï˛yÓ˚ üˆÏï˛ ~•z xyÓ,ï˛Ó#ç# í˛z!qò

Seed Fern ˆÌˆÏÜ˛ í˛zqÓ •ˆÏÎ˚ˆÏåÈ– !ï˛!ö xyÓ˚Ä üï˛ˆÏ˛õy£Ïî Ü˛ˆÏÓ˚ö ˆÎ xy!òü xyÓ,ï˛Ó#ç# í˛z!qò =Õ√çyï˛#Î˚ñ

Ó,«˛çyï˛#Î˚ !åÈ° öy– CronquistÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ xyÓ,ï˛Ó#ç#Ó˚ !mÓ#ç˛õe# í˛z!qò xyˆÏà í˛zqÓ •ˆÏÎ˚ˆÏåÈ ~ÓÇ
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2

5
Rosidae

6 Asteridae

4 Dilleniidae

3 Caryoplylidae1
Magnoliidae

Putative  evolutionary outline of the Class Magnoliopsida
(After Cronquist, 1988)

˛õ Ï̂Ó˚ ç°ç Nymphaeales Óà≈ ˆÌ Ï̂Ü˛ ˛õÓ˚Óï≈̨ #Ü˛y Ï̂° ~Ü˛Ó#ç˛õe# í z̨!q Ï̂òÓ˚ Alismatales Ó Ï̂à≈Ó˚ í z̨qÓ • Ï̂Î˚̂ ÏåÈ–

ÈCronquistÙÈ~Ó˚ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ˆÓ˚á!ã˛e=!° •ˆÏ°y !ö¡¨Ó˚*˛õ ≠

CronquistÈÙÈ~Ó˚ ˆ◊î#!ÓöƒyˆÏ§Ó˚ !Ü˛å%È =îyÓ°# Ä ˆòy£Ï=!° !ö¡¨Ó˚*˛õ ≠

H���,�� 6� ��^H�� �!0=� 3

1. ~!ê˛ ~Ü˛!ê˛ çy!ï˛ç!öàï˛ ˆ◊î#!Óöƒy§ñ ï˛y•z §˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ í˛zqˆÏÓÓ˚ §üÎ˚Ü˛y° Ä !ÓÓï≈˛ö=!°

§• x!û˛Óƒ!_´ü)°Ü˛ Ó_´Óƒ Ó˚yáy •ˆÏÎ˚ˆÏåÈ–

2. !mÓ#ç˛õe# í z̨!q Ï̂òÓ˚ ü Ï̂ôƒ Winteraceae Ä ~Ü˛Ó#ç˛õe# í z̨!q Ï̂òÓ˚ ü Ï̂ôƒ Butomaceae ˛õ!Ó˚ÓyÓ˚

ò%!ê˛ˆÏÜ˛ xy!òü ˛õ!Ó˚ÓyÓ˚ !•§yˆÏÓ àîƒ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

3. í˛zß¨ï˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆ«˛ˆÏe !mÓ#ç˛õe# í˛z!qˆÏòÓ˚ Asteraceae˛ ~ÓÇ ~Ü˛Ó#ç˛õe# í˛z!qˆÏòÓ˚

Orchidaceae ˛õ!Ó˚ÓyÓ˚=!°Ó˚ fliyö ÎÌyÎÌ ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚–

4. Cronquist ï˛yÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ Ï̂ï˛ xy!òü Ä í z̨ß¨ï˛ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ !Ó¢ò xy Ï̂°yã˛öy

Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ x!û˛Óƒ!_´Ó˚ ôyÓ˚yÄ !òˆÏÎ˚ˆÏåÈö–
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���-�� ��� #2�9��!0=� 3

1. í z̨̨ õ Ï̂◊î# Dilleniidae ~ÓÇ Rosidae Ï̂ï˛ í z̨̨ õ!fliï˛ !Ü˛å%È !Ü˛å%È Óà≈ Ä ï˛y Ï̂òÓ̊ xhsˇû%%̨ ≈_´ ˛õ!Ó̊ÓyÓ̊=!°Ó̊

fliyö ÎÌyÎÌ öÎ˚ ÓˆÏ° Óï≈˛üyö !ÓK˛yö#àî üˆÏö Ü˛ˆÏÓ˚ö–

2. Asteridae ~Ü˛!ê˛ í˛z˛õˆÏ◊î# !•§yˆÏÓ àîƒ Ü˛Ó˚y •ˆÏ°Ä Óï˛≈üyˆÏö ~•z í˛z˛õˆÏ◊î#Ó˚ !Óû˛yçö

!•§yˆÏÓ Lamidae í˛z˛õˆÏ◊î#Ó˚ ˛õˆÏ«˛ xˆÏöÜ˛ í˛z!qò!ÓK˛yö#àî üï˛yüï˛ !òˆÏÎ˚ˆÏåÈö–

3. í z̨̨ õ Ï̂◊î# Commelinidae ~ÓÇ Zingiberidae ò%•z!ê˛Ó˚ ˛õ,ÌÜ˛ xÓfliyö í z̨!qò!ÓK˛yö#àî Óï≈̨ üy Ï̂ö

àîƒ Ü˛ˆÏÓ˚ö öy–

4. Óï˛≈üyˆÏö Angiosperms Phylogeny Group IV 2016 (APG IV 2016) xö%§yˆÏÓ˚

Amborellaceae •ˆÏ°y §ÓˆÏã˛ˆÏÎ˚ xy!òü ˛õ!Ó˚ÓyÓ˚–

8.5.1 (�8�����-IV
í˛z˛õˆÏÓ˚Ó˚ !Ó£ÏÎ˚!ê˛ ˛õí˛¸ÓyÓ˚ ˛õÓ˚ !ö¡¨!°!áï˛ ≤ÃŸ¿=!°Ó˚ §!ë˛Ü˛ í˛z_Ó˚ ˆòÄÎ˚y ÎyˆÏÓ–

1.��
0���1��� �$0��������2��3

a)˛ e´öˆÏÜ˛yˆÏÎ˚fiê˛ ï˛yÓ˚ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ ≤ÃÌü 1968 !á fiê˛yˆÏ∑ öyüÜ˛ Ó•zˆÏï˛ ≤ÃÜ˛y¢

Ü˛ Ï̂Ó˚ö–

4. Zingiberidae

3. Commelinidae

2. Arecidae

1. Alismatidae

5. Liliidae

Putative evolutionary outline of the Class Liliopsida 
(After Cronquist, 1988)
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(b) e´öˆÏÜ˛yˆÏÎ˚fiê˛ ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ˆÏï˛ xyÓ,ï˛Ó#ç# í˛z!qòˆÏÜ˛ __________ ˆ◊î#ˆÏï˛

!Óû˛_´ Ü˛ˆÏÓ˚ˆÏåÈö ~ÓÇ ~=!° •ˆÏ°y _________ Ä _________–

(c) e´öˆÏÜ˛yˆÏÎ˚fiê˛ ≤ÃhflÏy!Óï˛ !mÓ#ç í˛z!qˆÏòÓ˚ ˆ◊î#!ê˛Ó˚ öyü _________–

(d) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛ ≤ÃhflÏy!Óï˛ Magnoliopsida ~ÓÇ Liliopsida-~Ó˚ xhsˇà≈ï˛ í z̨̨ õ Ï̂◊î#=!° ÎÌye´ Ï̂ü

_________!ê˛ ~ÓÇ _________!ê˛–

(e) e´öˆÏÜ˛yˆÏÎ˚fiê˛ÈÙÈ~Ó˚ üï˛yö%§yˆÏÓ˚ xyÓ,ï˛Ó#ç# í˛z!qò _________ periodÈÙÈ~ í˛zqÓ •ˆÏÎ˚ˆÏåÈ–

(f) e´öˆÏÜ˛yˆÏÎ˚fiê˛ÈÙÈ~Ó˚ üˆÏï˛ xyÓ,ï˛Ó#ç# í˛z!qò _________ öyüÜ˛ í˛z!qò ••zˆÏï˛ í˛zqÓ •ˆÏÎ˚ˆÏåÈ–

8.6 §Ç!«˛Æ ôyÓ˚îy Ä APG IV 2016EA����������� (APG Angiosperm
Phylogeny Group Classification) :

!ÓK˛yö#mÎ˚ Bremer ~ÓÇ wanntop 1979 !á É ≤ÃÌü cladistic üï˛yüï˛ §•ˆÏÎyˆÏà ÷ÆÓ#ç# í˛z!qˆÏòÓ˚

~Ü˛!ê˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛Ó˚ ≤ÃhflÏyÓöy Ó˚yˆÏáö– ~•z ˆ◊î#!ÓöƒyˆÏ§ ò%!ê˛ ≤Ãôyö (principle) Ó˚yˆÏáö ˆÎ xyÎ˚!öÜ˛

(molecular) ã˛!Ó˚e=!° ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ §ÇˆÏÎyà Ü˛Ó˚y ~ÓÇ ~•z§Ó xyÎ˚!öÜ˛ ã˛!Ó˚e=!°Ó˚ !û˛!_ˆÏï˛

xyˆÏ°y!ã˛ï˛ í˛z!qò ˆày¤˛#Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛=!° (relationship) !ÓÓï˛≈ˆÏöÓ˚ ôyÓ˚yÎ˚ x!û˛Óƒ!_´ à!ï˛˛õÌ

(evolutionary pata) Óƒyáƒy Ä !Ó Ï̂Ÿ’£Ïî (explaination) Ü˛Ó˚y–

Bremer ~ÓÇ Wanntop-~Ó˚ !Ó Ï̂Óã˛öyÎ˚ Ó#çÎ%_´ í z̨!qò§yü@ˇÃ# (phanerogams Óy Seed plants)-~Ó˚

xÓfliyö Óy hflÏÓ˚ (rank) •° ~Ü˛!ê˛ ˆ◊î# (class) ~ÓÇ ~!ê˛Ó˚ öyü ‘plantae’; xyÓ˚ =ÆÓ#ç# í˛z!qò§yü@ˇÃ#Ó˚

hflÏÓ˚ •° ~Ü˛!ê˛ í˛z˛õˆÏ◊î# (subclass) ~ÓÇ ~!ê˛Ó˚ öyü Magnoliidae. ~áyˆÏö §yôyÓ˚îû˛yˆÏÓ à,•#ï˛ !mÓ#ç˛õe#

Ä ~Ü˛Ó#ç˛õe# í˛z!qˆÏòÓ˚ !Óû˛çö Óy ˛õ,ÌÜ˛#Ü˛Ó˚î fl∫#Ü,˛ï˛ •Î˚!ö Óy @ˇÃ•î Ü˛Ó˚y •Î˚!ö–

Bremer, chase, stevens ~ÓÇ xöƒyöƒàî 1998 !á É =ÆÓ#ç# í˛z!qˆÏòÓ˚ ~•z ˆ◊î#!Óöƒy§ ≤ÃÜ˛y¢

Ü˛ˆÏÓ˚ö ~ÓÇ ~•z ˆ◊î# !ÓöƒyˆÏ§ ˆüyê˛ 462!ê˛ ˛õ!Ó˚ÓyÓ˚ 40!ê˛ ÓˆÏà≈Ó˚ (order) xhs≈ˇû%˛_´ Ü˛Ó˚y •Î˚– ~•z ˆ◊î#

!Óöƒy§!ê˛ˆÏÜ˛ ≤ÃÌü APG ˆ◊î#!Óöƒy§ !•§yˆÏÓ ˆüˆÏö ˆöÄÎ˚y •Î˚ Óy à,•#ï˛ •Î˚ (APG I : APG. 1998–
An outline clasification for the families of the flowing plants – ~!ê˛ Annals Missouri Botanic
Garden, Vol.85 : 531-553-ˆï˛ ≤ÃÜ˛y!¢ï˛ •Î˚)–

~•z APG ˆ◊î#!Óöƒy§ ≤ÃÜ˛y¢ Ü˛yˆÏ° Îï˛ê%˛Ü%˛ Óy ˆÎ §Ü˛° xyÎ˚!öÜ˛ ï˛Ìƒ §ü)• ˛õyÄÎ˚y ˆàˆÏåÈ ˆ§=!°Ó˚

í˛z˛õÓ˚ !öû≈˛Ó˚ Ü˛ˆÏÓ˚ ~•z 40!ê˛ Óà≈ˆÏÜ˛ ˆüyê˛ xy˛õyï˛ @ˇÃy•ƒ 11!ê˛ informal monoplyletic group-~Ó˚ üˆÏôƒ

xhs≈ˇû%˛_´ Ü˛Ó˚y •Î˚ ~ÓÇ ˆ§=!° •°ÙÙÙÈ
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1. Monocots, 2. commelinids, 3. Magnoluds, 4. Eudicots, 5. Coreendicots, 6. Rosids,
7. Eurosids I, 8. Eurosids II, 9. Asterids, 10. Euasterids I ~ÓÇ 11. Euasterids II.

Judd ~ÓÇ xöƒyöƒ §•Ü˛¡ø#≈àî ˛õ%öÓ˚yÎ˚ 1999 á,É 55!ê˛ Óà≈ !öôyÓ˚î Ü˛ˆÏÓ˚ö Ä !Ü˛å%È ˛õ!Ó˚ÓyÓ˚ Óy!ï˛°

Ü˛ Ï̂Ó˚ö–

ï˛yˆÏòÓ˚ !mï˛#Î˚ §ÇˆÏÎy!çï˛ §¡õyòöy APG II ˛õ%öÓ˚yÎ˚ 2002 á,É ˜ï˛Ó˚# Ü˛Ó˚y •Î˚ ~ÓÇ stevens ~!ê˛Ó˚

Ó˚*˛õˆÏÓ˚áy!ê˛ üï˛yüï˛ APG II 2003 website-~ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ˛õˆÏÓ˚ Bremer ~ÓÇ xöƒyöƒàîÈÙÙÙÈ APG
II 2003-~Ó˚ ˆ◊î# !ÓöƒyˆÏ§Ó˚ Ó˚*˛õˆÏÓ˚áy ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö (An updale of the Abgiospersis Plylogeny
Group classification for the orders and familis of Flowering Plants : APG II – 2003)–

~•z ˆ◊î# !ÓöƒyˆÏ§ DNA sequences, !ÓˆÏ¢£Ïï˛ Plastid gene rbcL-~Ó˚ ö)ï˛ö ö)ï˛ö §ÇˆÏÎy!çï˛ ï˛Ìƒ

çyöyÓ˚ ˛õÓ˚ §%˛õ%‹õÜ˛ í˛z!qˆÏòÓ˚ x!û˛Óƒ!_´Ó˚ ôyÓ˚y (evolutionary trends) §¡õ!Ü≈˛ï˛ xˆÏöÜ˛ ˛õ!Ó˚Ó!ï≈˛ï˛ xÓfliy

ˆòáy ÎyÎ˚ Óy ˛õyÄÎ˚y ÎyÎ˚– Cladistic !ÓˆÏŸ’£Ïî xyÓ˚Ä í˛zß¨ï˛ï˛Ó˚ •Î˚ ~ÓÇ í˛zÍÜ˛£Ï≈ï˛y °yû˛ Ü˛ˆÏÓ˚– ~áö

§˛õ%‹õÜ˛ í˛z!qò ˆ◊î# !ÓöƒyˆÏ§ ≤ÃÌˆÏü xÓ!fliï˛ ˛õ!Ó˚ÓyÓ˚=!° •ˆÏ°y Amborellaceae, Chhoramthaceae,
Nymphaeaceae (Cabombaceae §•ˆÏÎyˆÏàVñ Óà≈ Austropaileyases Sxhs≈˛û%˛_´ ˛õ!Ó˚ÓyÓ˚

Austrollsaileyaceae, Schizandraceae Illeciaceae, Ä Trimaniaceae §•ˆÏÎyˆ ÏàVñ

Ceratoplyllales(Cerato plyllaceae) ~ÓÇ ˛õˆÏÓ˚Ó˚fliyˆÏö Magnolieds, Monocots, Commelinids,
Eudicots, core eudicots, Eurosids I, Eurosids II, Arterids, Euasterids I ~ÓÇ Euasterids II
•zï˛ƒy!ò– ~áyˆÏöÄ 3!ê˛ ˛õ!Ó˚ÓyÓ˚ Ä 15 àˆÏöÓ˚ xÓfliyö x!ö!ò≈‹T ˆÌˆÏÜ˛ ÎyÎ˚–

Steveus ˛õÓ˚Óï˛#≈ ˛õÎ≈ƒyˆÏÎ˚ 2006 á,É ˛õ%öÓ˚yÎ˚ ~•z ˆ◊î#!Óöƒy§!ê˛ˆÏï˛ 60!ê˛ ˛õ!Ó˚ÓyÓ˚ §ÇˆÏÎyçö Ü˛ˆÏÓ˚ö

~ÓÇ x!ö!j≈‹T xÓfliyÎ˚ ÌyÜ˛y ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ §Çáƒy Ü˛!üˆÏÎ˚ xyˆÏöö–

Chase ~ÓÇ Reveal !ÓK˛yö#mÎ˚ 2009 !á É APG III 2009 ˆ◊î#!ÓöƒyˆÏ§Ó˚ Ó˚*˛õˆÏÓ˚áy ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö–

(A Phylogenetic classification of the land plants to accompany APG III, Journal of Linnean
Siciety, Vol. 161: 122-127, 2009) ~•z ˆ◊î#!ÓöƒyˆÏ§ !ÓˆÏ¢£Ï ≤Ãyôyöƒ˛õ)î≈ xÇ¢ •° ˜¢Óy°ˆÏ◊î#Ó˚

í˛z!qòˆÏÜ˛ ~Ü˛!ê˛ ˆ◊î# (class)-~Ó˚ xhs≈ˇû%˛!_´ñ §ühflÏ fli°ç í˛z!qò xÌ≈yÍ embryoplyles xyÓ˚ ~Ü˛!ê˛ ˆ◊î#

(Class) Equisetopsida-ˆï˛ xhs≈̌û%̨ !_´ S3!ê˛ í z̨̨ õ Ï̂◊î#§•V ~ÓÇ =ÆÓ#!ç Ï̂Ü˛ (Angiosperums) xöƒ ~Ü˛!ê˛

í z̨̨ õ Ï̂◊î# (Subclass) Magnoliidae-ˆï˛ xhs≈̌û%̨ _´ Ü˛Ó˚y S!ã˛eÈÙÈ1V– ~•z APG III 2009-ˆï˛ ≤Ãôyö clade=!°

(major clades) • Ï̂°y 6!ê˛ ÎÌyÈÙÙÙÈ Monocots Commelinids, Eudicots, Core eudicots, rosids ~ÓÇ

Asterids.
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ˆÓ˚á!ã˛e ÈÙÙÙÈ 1

Fig. 1 : APG III 2009. with clades and super orders (16) of Angiosperms (Line drawing)
Magor Clades - 6 : Monocots, Commelinids, Eudicots, Coreeudicots, Rosids, Asterids.
Smaller Clades : Faluds of Eurosids I, Malvids of Eurosids II; Lamiids of Euasterids I and Campanulids

of Euasterids II.
Total Orders : 63 (Within pareuthesis meutioned sumber).
Total family : 413
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≤ÃÌ Ï̂ü ˆåÈyê˛ clades (smallor clades) • Ï̂° Eurosody I-~Ó˚ xhs≈̌û%̨ _´ Faleids Ä Eurosids II-~Ó˚

xhs≈̌û%̨_´ Malvids; ~ÓÇ Euasterids I-~Ó̊ xhs≈̌û%̨_´ Lanaiids Ä Euasterids II-~Ó̊ xhs≈̌û%̨_´ Campanulids.

~áyˆÏö ˆ◊î# !ÓöƒyˆÏ§Ó˚ í˛z˛õˆÏ◊î# Mognoliidae ÷Ó˚&ˆÏï˛ ÌyÜ˛y ˛õ!Ó˚ÓyÓ˚=!° •ˆÏ°y Amborellanae,

Nymphaeanae, Austrobaiteyanae ˆÎ=!° Ï̂Ü˛ ANA Óy ANITA grade !•§y Ï̂Ó !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– xyÓ˚

~Ó˚˛õÓ˚ x!ôÓà≈ Magnolianae-~Ó˚ xÓfliyö ˆòáyˆÏöy •Î˚ ~•z ˆ◊î#!ÓöƒyˆÏ§ í˛z˛õˆÏ◊î# Magnoliidae-ˆï˛

ˆüyê˛ x!ôÓˆÏà≈Ó˚ (super orders) §Çáƒy 16ñ ÓˆÏà≈Ó˚ §Çáƒy 63 xyÓ˚ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ §Çáƒy •ˆÏ°y 413!ê˛–

~áyˆÏöÄ xÓ¢ƒ !Ü˛å%È x!ö!ÿ˛ï˛ xÓfliyˆÏöÓ˚ ˛õ!Ó˚ÓyÓ˚ Ä àî ˆÌˆÏÜ˛ ÎyÎ˚–

Byng ~ÓÇ xöƒyöƒàî 2016 á,É =ÆÓ#ç# í˛z!qò ˆày¤˛#Ó˚ Óà≈ Ä ˛õ!Ó˚ÓyÓ˚ §!¡ø!°ï˛ 4Ì≈ APG

ˆ◊î#!Óöƒy§ (APG IV-2016-classification) ≤ÃÜ˛y¢ Ü˛ Ï̂Ó̊ö (An update of the Angiosperm Phylogeny

Group Classification for the orders and families of Flowering Plants: APG IV. in Botanical

Journal Linneau Society Vol. 181 : 1- 20. 2016)–

APG III 2009-~Ó˚ ˆ◊î# !Óöƒy§ ≤ÃÜ˛y!¢ï˛ •ÄÎ˚yÓ˚ ˛õÓ˚ xˆÏöÜ˛ àˆÏÓ£Ïîy°∏˛ !Ó£ÏÎ˚=!° ≤ÃÜ˛y!¢ï˛

•ˆÏ°Ä !ÓˆÏ¢£Ïï˛ Soltis ~ÓÇ xöƒyöƒàî 2011 á,‹TyˆÏ∑ñ Rulfel ~ÓÇ xöƒyöƒàî 2014 á,‹TyˆÏ∑ ~ÓÇ Stull

Ä xöƒyöƒàî 2015 á,‹TyˆÏ∑ Ü˛ˆÏÎ˚Ü˛!ê˛ á%Ó•z =Ó˚&c˛õ)î≈ ï˛Ìƒ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– Soltis Ä xöƒyöƒàî 2011

á,‹TyˆÏ∑ 640!ê˛ =ÆÓ#ç# í˛z!qˆÏòÓ˚ §Ó 3!ê˛ !çˆÏöyˆÏüÓ˚ (three genomes) üˆÏôƒ 17!ê˛ !çö (17 genes),

~ÓÇ Ruhfel Ä xöƒyöƒàî ˆüyê˛ 360!ê˛ §Ó%çÓî≈Î%_´ í z̨!q Ï̂òÓ̊ (green plant taxa) ˆüyê˛ 78!ê˛ proteincoding

plastid genes ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ =ÆÓ#ç# í˛z!qˆÏòÓ˚ ˆ◊î#!Óöƒy§ Ä ï˛yˆÏòÓ˚ §¡õ!Ü≈˛ï˛ xÓfliy §¡∫ˆÏ¶˛ ~Ü˛•z Ó˚Ü˛ü

ôyÓ˚îy ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– Stull Ä xöƒyöƒàî Lamiid §¡∫ˆÏ¶˛Ä ~ˆÏòÓ˚ üï˛yüï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ö– ~•z§Ó àˆÏÓ£Ïîy

ˆÌˆÏÜ˛ çyöy ÎyÎ˚ Óy üï˛yüˆÏï˛ xy§y ÎyÎ˚ ˆÎ low-copy nuclear genes í˛z!qò=!°Ó˚ Óy í˛z!qò ˆày¤˛#Ó˚

§¡õÜ≈̨  !öô≈yÓ˚̂ Ïö ˆÓ¢# í z̨̨ õÎ%_´– x˛õÓ˚!ò Ï̂Ü˛ plastid, mitochondrial nuclear genes í z̨!qò Ï̂ày¤˛#Ó˚ §¡õÜ≈̨

!öô≈yÓ˚ˆÏî !û˛ß¨ üˆÏï˛Ó˚ ï˛Ìƒ ˆ˛õy£Ïî Ü˛ˆÏÓ˚– ï˛ˆÏÓ §yü!@ˇÃÜ˛û˛yˆÏÓ APG III-~Ó˚ üˆÏï˛y•z APG IV ˆ◊î#!ÓöƒyˆÏ§Ó˚

xÓfliyö ˛õyÄÎ˚y ÎyÎ˚– ~áy Ï̂ö !Ó Ï̂¢£Ïû˛y Ï̂Ó í ẑ̨ ÏÕ‘á Ï̂Îyàƒ §Ç Ï̂Îyçö • Ï̂°y ò%!ê˛ Ó,•Í clades ~Ü˛!ê˛ Superrosids

Ä x˛õÓ˚!ê˛ Superasterids-ò%!ê˛•z xy˛õyï˛ï˛ @ˇÃy•ƒ informal major clades.

~áö §yôyÓ˚îû˛yˆÏÓ ˆ◊î# !ÓöƒyˆÏ§Ó˚ !ã˛e!ê˛ •ˆÏ°y SˆÓ˚á!ã˛e 2V É
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ˆÓ˚á!ã˛e ÈÙÈ 2
Fig. 2 : APG IV 2016 - clades with orders (64) of Angiosperms. (Linedrawing)
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ã˛y!Ó˚!ê˛ Ó,•Í xÇ¢ ~Ü˛!ê˛ ANA Óy ANAITA Grade (I), Magnoliids (II), Commelinids- ˆÎ!ê˛

§ühflÏ Monocots (III) ~ÓÇ ˆ¢ˆÏ£Ïy_´!ê˛ Eudicots Óy tricopate (IV); ~•z eudicotes •ˆÏ°y xyÓyÓ˚

eudicot Ä core eudicots §Ω˛Óï˛ ˛õ)Ó≈§)Ó˚# (probanable agestor) ~•z coredicots ò%!ê˛ Óí˛¸ xÇ¢

Superrosids Ä Superasterids !ö Ï̂Î˚ à!ë˛ï˛– ~ Ï̂òÓ˚ ü Ï̂ôƒ üyé˛y!Ó˚ clade •° Resids ~ÓÇ Asterids. ~ÓÇ

Asterids ˛õ%öÓ˚yÎ˚ ÎÌye´ˆÏü ˆåÈyê˛ clade Falrids Ä Malvids. ~ÓÇ Lamiids Ä Cambanulids !öˆÏÎ˚

à!ë˛ï˛–

Óï≈˛üyˆÏö ~!ê˛Ó˚ Óà≈ •ˆÏ°y ˆüyê˛ 64!ê˛ xyÓ˚ ˛õ!Ó˚ÓyÓ˚=!° •ˆÏ°y ˆüyê˛ 416!ê˛–

8.6.1 (�8�����-V

í˛z˛õˆÏÓ˚Ó˚ !Ó£ÏÎ˚!ê˛ ˛õí˛¸ÓyÓ˚ ˛õÓ˚ !ö¡¨!°!áï˛ ≤ÃŸ¿=!°Ó˚ §!ë˛Ü˛ í˛z_Ó˚ ˆòÄÎ˚y ÎyˆÏÓ–

1.��
0���1��� �$0��������2��3

a) APG Ü˛Ìy!ê˛Ó˚ ˛õ)î≈¢∑=!° •° _________ _________ _________ –

b) APG ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ _________ ã˛!Ó˚e=!° §ÇˆÏÎyà Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

c) APG ˆ◊î#!Óöƒy§=!°Ó˚ ≤ÃÜ˛y¢Ü˛y° •° ˛ APG I _________, APG
II _________ APG III _________ ~ÓÇ APG IV _________˛–

d) APG IV 2016 ˆ◊î#!Óöƒy§!ê˛ˆÏï˛ ˆüyê˛ ÓˆÏà≈Ó˚ §Çáƒy _________ ~ÓÇ ˆüyê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚

§Çáƒy _________˛–

8.7 §yÓ˚yÇ¢

APG ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ •° xˆÏöÜ˛ í˛zÜ,˛‹T üyˆÏöÓ˚ ˆ◊î#!Óöƒy§– ~•z ˛õk˛!ï˛ˆÏï˛ xyÎ˚!öÜ˛ ã˛!Ó˚e=!°Ó˚

§y•yˆÏÎƒ x!û˛Óƒ!_´Ó˚ ôyÓ˚y Ä ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ !Ó£Ïòû˛yˆÏÓ çyöy ÎyÎ˚–

 ≤ÃyÌ!üÜ˛ xÓfliyÎ˚ ˆ◊î#!ÓöƒyˆÏ§Ó˚ Ó˚#!ï˛=!° !åÈ° §Ó˚°– §yôyÓ˚îû˛yˆÏÓ í˛z!qˆÏòÓ˚ öyöyö xˆÏDÓ˚ xyÜ,˛!ï˛Ó˚

í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ~•z ˆ◊î#!Óöƒy§=!° Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ˛õÓ˚Óï≈˛#Ü˛yˆÏ° ÷ô%üye í˛z!qˆÏòÓ˚ xˆÏDÓ˚ àë˛ö öÎ˚ñ xˆÏDÓ˚

àë˛ˆÏöÓ˚ e´üñ ˛õyÓ˚flõ!Ó˚Ü˛ §¡∫¶˛ •zï˛ƒy!ò !ÓˆÏÓã˛öy Ü˛ˆÏÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!° ≤ÃÓ!ï≈˛ï˛ •ˆÏÎ˚ˆÏåÈ– ≤ÃÌü!òˆÏÜ˛

ã˛y!Ó˚!eÜ˛ xÓfliyñ ˛õˆÏÓ˚ ã˛y!Ó˚!eÜ˛ xÓfliyÓ˚ !ÓˆÏŸ’£Ïî Ä §¡õÜ≈˛=!° !ÓˆÏÓã˛öy Ü˛ˆÏÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛È ≤ÃÜ˛y!¢ï˛

•ˆÏÎ˚ˆÏåÈ– ~Ó˚ ú˛ˆÏ° x!û˛Óƒ!_´§)ã˛Ü˛ ≤ÃÓîï˛yÓ˚ Ü˛Ìy çyöy ÎyˆÏFåÈ–

!°!öÎ˚yˆÏ§Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ ÷ô%üye ˆÎÔö xˆÏDÓ˚ §Çáƒyñ xÓfliyö Ä xyÜ,˛!ï˛ •zï˛ƒy!ò fliyö

ˆ˛õˆÏÎ˚ˆÏåÈ–
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ˆÓsiyü Ä ‡Ü˛yˆÏÓ˚Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ xˆÏöÜ˛ ˆÓ¢# Ä  xˆÏöÜ˛Ó˚Ü˛ü ã˛y!Ó˚!eÜ˛ xÓfliyÓ˚ Ü˛Ìy Ó°y

•ˆÏÎ˚ˆÏåÈ– •y!ã˛ö§ˆÏöÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ ÷ô%üye xˆÏöÜ˛ ˆÓ¢# Ä xˆÏöÜ˛Ó˚Ü˛ˆÏüÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ öÎ˚ñ

~Ó˚ §ˆÏD xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ xy!òü (primitive) xÌÓy í˛zß¨ï˛ (advance) xÓfliyÓ˚ Ü˛Ìy–

~•z§ Ï̂D í z̨!q Ï̂òÓ˚ í z̨qÓ (origin), ˛õ!Ó˚Óï≈̨ ö Ä !ÓÓï≈̨ Ï̂öÓ˚ ôyÓ˚y Ä x!û˛Óƒ!_´Ó˚ ≤ÃÓîï˛y Ó°y • Ï̂Î˚̂ ÏåÈ– ˆï˛ü!öû˛y Ï̂Ó

e´öˆÏÜ˛yˆÏÎ˚fiê˛ÈÙÈ~Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ˆÏï˛ xyÓ˚ ˆÓ¢# !ÓÓï≈˛ˆÏöÓ˚ ôyÓ˚y Ä x!û˛Óƒ!_´ü)°Ü˛ ˜Ó!¢‹Tƒ=!°Ó˚

xyˆÏ°yã˛öy Ä !ÓˆÏŸ’£Ïî Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

~Ó˚myÓ˚y Ü,˛!eü ˆ◊î#!Óöƒy§ñ fl∫yû˛y!ÓÜ˛ ˆ◊î#!Óöƒy§ Ä ˛õˆÏÓ˚ çy!ï˛ç!öàï˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ôyÓ˚îy=!°

çyöy ˆà°–

8.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. !°!öÎ˚y§ ïÑ˛yÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ !Ü˛ˆÏ§Ó˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ≤ÃhflÏyÓ Ü˛ˆÏÓ˚ö⁄ ~•z ˆ◊î#!Óöƒy§

˛õk˛!ï˛!ê˛ §ÇˆÏ«˛ˆÏ˛õ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

2. ≤ÃhflÏy!Óï˛ fl∫yû˛y!ÓÜ˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛=!°Ó˚ üˆÏôƒ Ü˛yÓ˚ † Ü˛yˆÏòÓ˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xöƒï˛ü⁄

~•z Ó•z!ê˛Ó˚ öyü !°á%ö ~ÓÇ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ §ÇˆÏ«˛ˆÏ˛õ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

3. •y!ã˛ö§ö ≤ÃhflÏy!Óï˛ ˆ◊î#!Óöƒy§!ê˛ ïÑ˛yÓ˚ ˆÜ˛yö ˛õ%hflÏˆÏÜ˛ ≤ÃÌü ≤ÃÜ˛y!¢ï˛ •ˆÏÎ˚ˆÏåÈ⁄ §˛õ%‹õÜ˛ í˛z!qòˆÏÜ˛

í˛z!ö Ü˛!ê˛ ˛õˆÏÓ≈ û˛yà Ü˛ˆÏÓ˚ˆÏåÈö⁄ ˛õk˛!ï˛!ê˛ §ÇˆÏ«˛ˆÏ˛õ !°!˛õÓk˛ Ü˛Ó˚&ö–

4. e´öˆÏÜ˛yˆÏÎ˚fiê˛ÈÙÈ~Ó˚ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛ ˆÜ˛yö ôÓ˚ˆÏöÓ˚ ï˛y•y Ó°%ö– ~•z ˆ◊î#!Óöƒy§!ê˛Ó˚ ˛õ!Ó˚ˆÏ°á!ê˛

í˛z˛õˆÏ◊î# xÓ!ô !°á%ö– ~•z ˆ◊î#!Óöƒy§ ˛õk˛!ï˛!ê˛Ó˚ =îyÓ°#Ä ˆòy£Ï§ü)• xyˆÏ°yã˛öy Ü˛Ó˚&ö–

5. APG ˆ◊î#!Óöƒy§!ê˛Ó˚ ~Ü˛!ê˛ §yü!@ˇÃÜ˛ ôyÓ˚îy ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ !°á%ö–

6. APG IV 2016 ˆ◊î#!Óöƒy§!ê˛Ó˚ ˆÓ˚á!ã˛e!ê˛ xB˛ö Ü˛Ó˚&ö Ä ~•z ˆ◊î#!Óöƒy§!ê˛ §¡∫ˆÏ¶˛ §Ç!«˛Æ

xyˆÏ°yã˛öy Ü˛Ó˚&ö–

8.9 í˛z_Ó˚üy°y

xö%¢#°ö#  I

1.�
0���1��� �$0��������2��3

a) Ü˛ƒyˆÏÓ˚y°y§ !°!öÎ˚y§ (Carolus Linnaeus) b)  24!ê˛

c) 13!ê˛                                   d) Ó Ï̂à≈Ó̊ SOrderVñü Ï̂öyày•z!öÎ̊y (Monogynia)
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2.���������������9���%�� ���� ����3

a) 1 b)  ú%˛°ôyÓ˚î Ü˛ˆÏÓ˚ öy c) ~Ü˛!°D

*�+
�,�� II

1.�
0���1��� �$0��������2��3

a) çç≈ ˆÓsiyü Ä ˆç !í˛ ‡Ü˛yÓ˚ (George Bentham and Joseph Dalton Hooker)

b) 1862 ˆÌˆÏÜ˛ 1883, Genera Plantarum, 3!ê˛

c) 2!ê˛ !Óû˛yàñ  2!ê˛ ˆ◊î#–

2.� ������� �������9���%�� :�;� ���� ���� 3

a) 3!ê˛ b) 7!ê˛ c) üôƒÓï≈˛#

*�+
�,�� III

1.�
0���1��� �$0��������2��3

a) The Families of the Flowering Plants.

b) Gymnospermae ~ÓÇ Angiospermae

c) Lignosae ~ÓÇ Herbaceae

d) Magnoliales

e) Ranales.

*�+
�,�� IV

1.�
0���1��� �$0��������2��3

a) The Evolution and Classification of Flowering Plants.

b) 2!ê˛ñ Magnoliopsida ~ÓÇ Liliopsida.

(c) Magnoliopsida,

(d) 6!ê˛ ~ÓÇ 5!ê˛–

(e) Lower Cretaceous.

(f) Seed Fern.
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*�+
�,�� V

1.�
0���1��� �$0��������2��3

a) Angiorperm Plylogeny Group 6294287031

b) xyÎ˚!öÜ˛

c) APG I 1998, APG II 2003, APG III 2009, APG IV 2016

d) 64!ê˛ Ä 416!ê˛

�����
-�� �
./��,�

1. 8.2 xÇ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

2. 8.3 xÇ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

3. 8.4 xÇ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

4. 8.5 xÇ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

5. 8.6 xÇˆÏ¢ !Ó£ÏÎ˚!ê˛ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

6. 8.5 xÇˆÏ¢Ó˚ ˆ¢£Ï ˛õÎ≈ƒyˆÏÎ˚ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–
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������9 � '	�
�����
+
	� (Herbarium) ��&�(	���%���(Garden)
����� ���3�	�
&�
4��	(	�
��	���	 ��	�+
�(Herbarium)
����� ���� �	�� (Botanical Garden)

����

9.0 �����	
�

9.1 �
�������

9.2 ��������!+����)��<������������$���$�,4��(Herbarium) F�)����������������(Botanical  Garden)

9.2.1 ������� �!+��� �)��<�������� ��� �$���$�,4�

9.2.2 ��������������

9.3 ������� �)��<���������� �
��4��(��4�%��� B� ���4���,�

9.4 ��������!+����)LD
=

9.5 =���������4��!� 
�9�� �
a%�� �
��,�

9.6 =���������4��!� �!+��� �)��<��� B� �$���G�4��

9.7 ����4����9�� O���%��J$b[� '����%��4�� =���������4��!� ��� ������� �!+��� �)��<�������� ��� �$���$�,4�

*�+
�,��

9.8 ����(9��,�=���������4��!�Digital Herbarium

9.9 =�AEA�Mc������e-Flora (Etectronic Flora)

9.10 �����)


9.11 �����
-�� �
./��,�

9.12 ������!�,�

9.0 í ẑ̨ Ïj¢ƒ

� !Ó!û˛ß¨ ôÓ˚ˆÏîÓ˚ í˛z!qò §¡∫ˆÏ¶˛ çyöy ÎyˆÏÓ–

121
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� ˆÜ˛yöÄ !ÓˆÏ¢£Ï xM˛ÈˆÏ°Ó˚ í˛z!qò §¡∫ˆÏ¶˛ çyöy ÎyˆÏÓ–

� ˆÜ˛yö !ÓˆÏ¢£Ï }ï%˛ˆÏï˛ ˆÜ˛yö !ö!ò≈‹T xM˛ÈˆÏ°Ó˚ í˛z!qˆÏòÓ˚ §¡õò §¡∫ˆÏ¶˛ çyöy ÎyˆÏÓ–

� ˆÜ˛yö fliyˆÏö Óy xM˛ÈˆÏ° í˛z!qˆÏòÓ˚ í˛zÍ˛õ!_ Óy Óy§fliyö§ü)• ï˛y•y çyöy ÎyˆÏÓ–

� ˆÜ˛yö í˛z!qˆÏòÓ˚ ˆÜ˛yö }ï%˛ˆÏï˛ çß√ñ ï˛yˆÏòÓ˚ ˆÎÔöyˆÏDÓ˚ !ÓÜ˛y¢§• ú%˛° Ä ú˛ˆÏ°Ó˚ §üÎ˚Ü˛y° §¡∫ˆÏ¶˛

çyöy ÎyˆÏÓ–

� àˆÏÓ£ÏîyÓ˚ çöƒ í˛z!qò !ÓK˛yö#àî ~Ü˛•z fliyˆÏö ~Ü˛•z §üˆÏÎ˚ í˛z!qˆÏòÓ˚ §Ü˛° öü%öy=!° ˛õyˆÏÓö–

9.1 ≤ÃhflÏyÓöy

üyö%£Ï !öˆÏçÓ˚ ≤ÃˆÏÎ˚yçˆÏö í˛z!qòˆÏÜ˛ öyöy!Óô Ü˛yˆÏç ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ xy§ˆÏåÈ– ï˛y•z í˛z!qòˆÏÜ˛ §öy_´Ü˛Ó˚î   Ä

öyüÜ˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈ ~ÓÇ û˛y£Ïyàï˛ ˆÎyàyˆÏÎyˆÏàÓ˚ üyôƒˆÏü ˛õÓ˚flõˆÏÓ˚Ó˚ ≤ÃˆÏÎ˚yçˆÏö !ã˛!•´ï˛Ü˛Ó˚î Ü˛ˆÏÓ˚ˆÏåÈ– ~åÈyí˛¸y

í˛z!qˆÏòÓ˚ ˜Ó!ã˛eƒï˛y !öˆÏÎ˚Ä üyö%£Ï ˜ÓK˛y!öÜ˛ àˆÏÓ£ÏîyÎ˚Ó˚ï˛– ~•z§Ó Ü˛yÓ˚ˆÏî !ã˛!•´ï˛ í˛z!qò öü%öy!û˛!_Ü˛

§yòÈ,¢ƒÈÙÈü)°ƒyÎ˚î ≤ÃˆÏÎ˚yçö ~ÓÇ ~•z çˆÏöƒ•z !ã˛!•´ï˛ í˛z!qò öü%öy §ÇÓ˚«˛ˆÏîÓ˚ ÓƒÓfliy– í˛z!qò öü%öy §Ç@ˇÃ• ~ÓÇ

ï˛yÓ˚ ÎÌyÎÌ §ÇÓ˚«˛î á%Ó•z =Ó˚&c˛õ)î≈ Ü˛yç–

§Ç@ˇÃ• ~ÓÇ §ÇÓ˚«˛î ò%•zû˛yˆÏÓ Ü˛Ó˚y ÎyÎ˚– ~Ü˛!ê˛ •ˆÏ°y í˛z!qò öü%öy §Ç@ˇÃ• Ü˛ˆÏÓ˚ ï˛yÓ˚ öyüñ fliyö •zï˛ƒy!ò

ö!Ìû%˛_´ Ü˛ˆÏÓ˚ !ÓˆÏ¢£Ï í˛z˛õyˆÏÎ˚ §ÇÓ˚«˛î Ü˛Ó˚yñ xyÓ˚ xöƒ!ê˛ •ˆÏ°y í˛z!qò ÎˆÏÌy!ã˛ï˛ ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ!Ó˚ã˛Î≈y Ü˛ˆÏÓ˚

ÓÑy!ã˛ˆÏÎ˚ ≤Ã!ï˛˛õy°ö Ü˛Ó˚y– ≤ÃÌü ÓƒÓfliy!ê˛Ó˚ çöƒ í˛z!qò öü%öy §ÇÓ˚«˛îyàyÓ˚ Óy §ÇÓ˚«˛î¢y°y xÌÓy ˛õò˛õy°Î˚

(Herbarium) ~ÓÇ !mï˛#Î˚ ÓƒÓfliy!ê˛ çöƒ í˛z!qò í˛zòƒyö (Botanical Garden) fliy˛õö Ü˛Ó˚y •Î˚–

~áyˆÏö ~•z ~Ü˛ˆÏÜ˛ í˛zû˛ˆÏÎ˚Ó˚ !Ó£ÏˆÏÎ˚ !Ü˛å%È ≤ÃˆÏÎ˚yçö#Î˚ ≤Ã§D xyˆÏ°yã˛öy Ü˛Ó˚y •Û°–

9.2 í z̨!qò öü%öy §ÇÓ̊«˛îyàyÓ̊ Óy §ÇÓ̊«˛î¢y°y (Herbarium) ~ÓÇ í z̨!qò í z̨òƒyö

(Botanical Garden)
9.2.1 !�"�#%	�'8��	�-�&;������&�(Herbarium)

!Ó!û˛ß¨fliyö ˆÌˆÏÜ˛ !Ó!û˛ß¨ §üˆÏÎ˚ í˛z!qò öü%öy §Ç@ˇÃ• Ü˛ˆÏÓ˚ §yôyÓ˚îï˛≠ !ÓˆÏ¢£Ï ˛õk˛!ï˛ˆÏï˛ ÷‹Ò Ü˛ˆÏÓ˚ ~Ü˛!ê˛

!ö!j≈‹T üyˆÏ˛õÓ˚ ¢_´ Ü˛yàˆÏçÓ˚ (Herbarium sheet) í˛z˛õÓ˚ xyë˛y !òˆÏÎ˚ Î%_´ Ü˛ˆÏÓ˚ñ ˙ í˛z!qò!ê˛Ó˚ öyüñ ˛õ!Ó˚ÓyÓ˚ñ

≤Ãy!Æfliyöñ §Ç@ˇÃˆÏ•Ó˚ ï˛y!Ó˚áñ §Ç@ˇÃ•Ü˛yÓ˚# Ä §Ç@ˇÃˆÏ•Ó˚ e´!üÜ˛ §Çáƒy •zï˛ƒy!ò ˆ°ˆÏÓˆÏ° (Lebel) !°!˛õÓk˛ Ü˛ˆÏÓ˚

ˆ°ˆÏÓ°!ê˛ í˛z!qò öü%öyÎ%_´ •yˆÏÓ≈!Ó˚Î˚yü ¢#ˆÏê˛ xÑyê˛y •Î˚– ï˛yÓ˚˛õÓ˚ ˙ öü%öy!ê˛ ~Ü˛!ê˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛Ó˚

xö%Ü˛Ó˚ˆÏî ˆÜ˛yö §Ç@ˇÃ•y°ˆÏÎ˚ Óy û˛yu˛yÓ˚ âˆÏÓ˚ §ÇÓ˚«˛î Ü˛Ó˚y •Î˚– ˆ§•z §ÇÓ˚«˛ˆÏîÓ˚ çöƒ §Ç@ˇÃ•y°Î˚ˆÏÜ˛ í˛z!qò

öü%öy §ÇÓ˚«˛îyàyÓ˚ Óy §ÇÓ˚«˛î¢y°y (Herbarium) Ó°y •Î˚– í˛z!qò öü%öy!ê˛ˆÏÜ˛ ˆflõ!§ˆÏüö (Specimen
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xÌÓy Herbarium specimen) Ó Ï̂° ~ÓÇ ˆÎ Ü˛yà Ï̂çÓ˚ í z̨̨ õÓ˚ í z̨!qò öü%öy!ê˛ §ÇÎ%_´ Ìy Ï̂Ü˛ ï˛y Ï̂Ü˛ •yÓ˚̂ ÏÓ!Ó˚Î˚yü

§#ê˛ (Herbarium sheet) ÓˆÏ°– ~•z §#ê˛!ê˛Ó˚ ~Ü˛!ê˛ !ö!j≈‹T üy˛õ xyˆÏåÈ– §yôyÓ˚îï˛É 42 ˆ§!ü °¡∫y ~ÓÇ 28
ˆ§!ü ã˛Äí˛¸y– öyüñ ˛õ!Ó˚ÓyÓ˚ §Ç@ˇÃˆÏ•Ó˚ fliyö •zï˛ƒy!ò !Ó£ÏˆÏÎ˚ xy°yòy ˆÎ Ü˛yàˆÏç ˆ°áy •ˆÏÎ˚ ÌyˆÏÜ˛ ˆ§•z

˛õ!Ó˚ã˛Î˚ÈÙÈ!ã˛Ó˚Ü%˛ê˛!ê˛ˆÏÜ˛ •yÓ˚ˆÏÓ!Ó˚Î˚yüÈÙÈˆ°ˆÏÓ° (Herbarium label) Ó°y •Î˚– í˛z!qò öü%öy!ê˛ !flõ!Ó˚ˆÏê˛ Ó˚yáy

ç°#Î˚ xÓfliyÎ˚ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– öü%öy §ÇÓ˚«˛î¢y°yÎ˚ í˛z!qˆÏòÓ˚ åÈyÎ˚yåÈ!Óñ xÑyÜ˛y åÈ!Óñ !ã˛!•´ï˛ÈÙÈ!ã˛e Ä öü%öy

§Çe´yhsˇ xöƒyöƒ ≤ÃˆÏÎ˚yçö#Î˚ ï˛Ìƒy!òÄ §ÇÓ˚!«˛ï˛ Ü˛Ó˚y •ˆÏÎ˚ ÌyˆÏÜ˛–

˛õ,!ÌÓ#ˆÏï˛ ≤ÃÌü í˛z!qö öü%öy §ÇÓ˚«˛îyàyÓ˚ •zê˛y!°Ó˚ ˛õyò%Î˚y !ÓŸª!Óòƒy°ˆÏÎ˚ 1545 á,‹TyˆÏ∑ fliy!˛õï˛ •Î˚–

9.2.2 !�"�#%	 !�"%���� (Botanical Garden)

˛õ,!ÌÓ#Ó˚ öyöyö ˆòˆÏ¢ öyöyö xM˛ÈˆÏ° !û˛ß¨!û˛ß¨ ˛õ!Ó˚ˆÏÓˆÏ¢ !Ó!û˛ß¨ ôÓ˚ˆÏîÓ˚ í˛z!qò çß√yÎ˚– ~•z§Ó í˛z!qò

Ó,«˛ñ °ï˛yñ =Õ√ñ Ó#Ó˚&Í •zï˛ƒy!ò çyï˛#Î˚ •ÄÎ˚yÓ˚ §%ÓyˆÏò ï˛yˆÏòÓ˚ ˛õ!Ó˚ã˛Î≈y§• Ó˚«˛îyˆÏÓ«˛î Ü˛ˆÏÓ˚ ˆÎ ÓyàyˆÏö

˛õy°ö Ü˛Ó˚y •Î˚ ï˛yˆÏÜ˛ í˛z!qò í˛zòƒyö Ó°y •Î˚– í˛z!qò í˛zòƒyö í˛z!qò àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe !ÓˆÏ¢£Ï =Ó˚&c˛õ)î≈ òy!Î˚c

˛õy°ö Ü˛ˆÏÓ˚– ~åÈyí˛¸yÄ í˛z!qò ˜Ó!ã˛ˆÏeƒÓ˚ §ÇÓ˚«˛îÄ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ Ü˛yç– í˛z!qò í˛zòƒyö ≤ÃÌü •zê˛y!°Ó˚

!˛õ§yˆÏï˛ 1544 áÈ,‹TyˆÏ∑ fliy!˛õï˛ •ˆÏÎ˚!åÈ°– ˛õˆÏÓ˚ 1545 á,‹TyˆÏ∑ •zê˛y!°Ó˚ ˛õyò%Î˚yˆÏï˛ í˛z!qò í˛zòƒyö fliy!˛õï˛ •Î˚–

í˛z!qò í˛zòƒyˆÏöÓ˚ =Ó˚&c öyöy!Óô– ï˛ˆÏÓ ≤Ãôyö !Ó£ÏÎ˚=!° •Û° ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

a) àˆÏÓ£ÏîyÓ˚ Ü˛yˆÏç í˛z!qˆÏòÓ˚ ÓƒÓ•yÓ˚ Ä ˆÎyàyö ˆòÄÎ˚y–

b) ≤Ã!¢«˛ˆÏîÓ˚ çöƒ í˛z˛õÎ%_´–

c) ~Ü˛•z fliyˆÏö xˆÏöÜ˛Ó˚Ü˛ˆÏüÓ˚ í˛z!qˆÏòÓ˚ ~Ü˛e §ÇÓ˚«˛î–

d) üˆÏöyÓ˚OöÜ˛yÓ˚# í˛z!qˆÏòÓ˚ àë˛öyÜ,˛!ï˛ñ ˛õyï˛y Ä §ˆÏÓ≈y˛õ!Ó˚ ú%˛ˆÏ°Ó˚ Óy•yÓ˚ •zï˛ƒy!ò §Ó•z ~Ü˛•z§ˆÏD

~Ü˛•z fliyˆÏö xˆÏöÜ˛ í˛z!qò ˛õyÄÎ˚y Óy ˆòáyÓ˚ §%ˆÏÎyà •Î˚–

e) üyö%ˆÏ£ÏÓ˚ ≤ÃˆÏÎ˚yçˆÏö í˛z!qò §Ó˚ÓÓ˚y•–

f) Ó#ç §Ç@ˇÃ• Ä ≤Ã§yÓ˚ ~ÓÇ !ÓhflÏyÓ˚ •zï˛ƒy!ò–

(g) í˛z!qò í˛zòƒyö §Ç°@¿ §yôyÓ˚îï˛É @ˇÃsiyàyÓ˚ Ä •yÓ˚ˆÏÓ!Ó˚Î˚yü ÌyˆÏÜ˛ ~ÓÇ §Ü˛ˆÏ°Ó˚ àˆÏÓ£ÏîyÓ˚

≤ÃˆÏÎ˚yçˆÏö Ü˛yˆÏç °yˆÏà–

(h) ç#Ó˜ÏÓ!ã˛eƒ §ÇÓ˚«˛ˆÏî í˛z!qò §ÇÓ˚«˛î í˛z!qò í˛zòƒyˆÏöÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ xÇ¢@ˇÃ•î–

(i) ~Ü˛•z ≤ÃÜ˛yÓ˚ í˛z!qˆÏòÓ˚ ~Ü˛e §ÇÓ˚«˛îñ ˆÎüö cycads, orchids, cactus •zï˛ƒy!ò Ü˛Ó˚y •Î˚–

!Óáƒyï˛ í˛z!qò í˛zòƒyöÈÙÈ~Ó˚ öyüÙÈÈÙÈÈÙÈÈÙÈÈÙÈ
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1. New York Botanical Garden, U.S.A. (1801) [!öí z̨•zÎ̊Ü≈̨  ˆÓyê˛y!ö Ï̂Ü˛° ày Ï̂í≈̨ öñ xy Ï̂ü!Ó̊Ü˛y

Î%_´Ó˚y‹T… S1801 á,ÉV]

2. Royal Botanic Garden, Kew, U. K. (1760) [Ó˚ˆÏÎ˚° ˆÓyê˛y!öˆÏÜ˛° àyˆÏí≈˛öñ !Ü˛í˛zñ

•zí˛zöy•zˆÏê˛í˛ !Ü˛Çí˛ü S1760 á,ÉV]

3. Acharya Jagadish Chandra Bose Indian Botanic Garden, Shibpur, Howrah,
W. B., India (1787) [xyã˛yÎ≈ çàò#¢ã˛w ˆÓy§ •z!u˛Î˚yö ˆÓyê˛y!öˆÏÜ˛° àyˆÏí≈˛öñ !¢Ó˛õ%Ó˚ñ

•yÄí˛¸yñ ˛õ!ÿ˛üÓDñ û˛yÓ˚ï˛ S1787 á,ÉV]

4. Loyd Botanic Garden, Darjeeling, W. B., India (1878) [° Ï̂Î˚í˛ ˆÓyê˛y!öÜ˛ ày Ï̂í≈̨ öñ

òy!ç≈!°Çñ ˛õ!ÿ˛üÓDñ û˛yÓ˚ï˛ S1878 á,ÉV]

5. Botanic Garden of National Botanical Research Institute, Lucknow, U.P.˛(during
1789-1814) •zï˛ƒy!ò–

[ˆÓyê˛y!öÜ˛ àyˆÏí≈˛ö xú˛ öƒy¢öy° ˆÓyê˛y!öˆÏÜ˛° !Ó˚§yã≈˛ •z™!ê˛!ê˛í˛zê˛ñ °ˆÏ«¯˛Ôñ í˛z_Ó˚≤ÃˆÏò¢]

9.3 í˛z!qò §ÇÓ˚«˛îyàyˆÏÓ˚Ó˚ ≤ÃˆÏÎ˚yçö#Î˚ï˛y Ä Ü˛yÎ≈yÓ°# (Requirements /
Importance and Functions of the Herbarium)

~Ü˛!ê˛ í˛z!qò §ÇÓ˚«˛îyàyÓ˚ Óy í˛z!qò §ÇÓ˚«˛î¢y°y ü%áƒï˛ àˆÏÓ£Ïîy Ä ≤Ã!¢«˛îÈÙÈ~Ó˚ çöƒ xˆÏöÜ˛ =Ó˚&c˛õ)î≈

û)˛!üÜ˛y ˛õy°ö Ü˛ˆÏÓ˚– í˛z!qò !ã˛!•´ï˛Ü˛Ó˚î Ä §öy_´Ü˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏeÄ Ü˛ü =Ó˚&c˛õ)î≈ öÎ˚–

≤ÃˆÏÎ˚yçö#Î˚ï˛y Ä Ü˛yç=!° •ˆÏ°y ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ

1. §ÇÓ˚«˛îyàyˆÏÓ˚ Ó˚!«˛ï˛ í˛z!qò öü%öyÓ˚ §y•yˆÏÎƒ õÓ˚Ó_≈# §Çà,•#ï˛ xçyöy Óy öyü öy çyöy ö)ï˛ö

í˛z!qòˆÏÜ˛ !ã˛!•´ï˛Ü˛Ó˚î Ä §öy_´Ü˛Ó˚î Ü˛Ó˚y ÎyˆÏÓ–

2. §ÇÓ˚«˛îyàyˆÏÓ˚ ò#â≈!òˆÏöÓ˚ §Çà,•#ï˛ Ä §!M˛Èï˛ í˛z!qò=!° ã˛ã≈˛y Ü˛ˆÏÓ˚ ˆÜ˛yö xM˛ÈˆÏ°Ó˚ Óy ˆòˆÏ¢Ó˚

§Çà,•#ï˛ í˛z!qò öü%öy=!° ˆòˆÏá ˙ xM˛ÈˆÏ°Ó˚ Óy ˆòˆÏ¢Ó˚ í˛z!qò §¡∫ˆÏ¶˛ ~Ü˛!ê˛ ôyÓ˚îy çß√yÎ˚ Ä

˛õ%hflÏÜ˛ Ó˚ã˛öy Ü˛Ó˚y ÎyÎ˚–

3. ˆÜ˛yöÄ í˛z!qˆÏòÓ˚ ˆÜ˛yÌyÎ˚ í˛zÍ˛õ!_ Óy í˛zqÓ ~ÓÇ ˛õÓ˚Óï≈˛# ˛õÎ≈yˆÏÎ˚ ï˛yÓ˚ !ÓhflÏyÓ˚ •zï˛ƒy!ò çyöy

ÎyÎ˚–

4. í˛z!qˆÏòÓ˚ ú%˛° ˆú˛yê˛yÓ˚ Ä ú˛° ôyÓ˚ˆÏîÓ˚ §üÎ˚Ü˛y° çyöy ÎyÎ˚–

5. à Ï̂Ó£ÏîyÓ̊ Ü˛y Ï̂ç ~Ü˛•z § Ï̂D ~Ü˛•z fliy Ï̂ö x Ï̂öÜ˛ í z̨!qò öü%öyÓ̊ ≤Ãy!Æ öyöy!Óô ï˛Ìƒ !ò Ï̂ï˛ ˛õy Ï̂Ó̊–
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6. í˛z!qò !ÓK˛yö!¢«˛y Ä •yˆÏï˛öyˆÏï˛ ≤Ã!¢«˛ˆÏîÓ˚ xöƒï˛ü ≤Ã!ï˛¤˛yö–

7. ˛õÓ˚yàˆÏÓ˚î%Ó˚ (pollen grains) Ä í˛z!qˆÏòÓ˚ öyöyö xˆÏDÓ˚ xhsˇà≈ë˛ˆÏöÓ˚ (anatomical) Ü˛yˆÏç

x!ï˛!Ó˚_´ í˛z!qò öü%öy=!°Ó˚ §y•yÎƒ ˛õyÄÎ˚y ÎyÎ˚–

8. û˛!Ó£ÏƒÍ í˛z!qò!ÓK˛yö#ˆÏòÓ˚ Ü˛yˆÏåÈ Óï≈˛üyˆÏöÓ˚ öü%öy §Ç@ˇÃ• §üÎ˚!û˛!_Ü˛ fl∫y«˛Ó˚ï˛y Ó•ö Ü˛Ó˚ˆÏÓ–

9. §ˆÏÓ≈y˛õ!Ó˚ §Ç!•ï˛yÓ˚ ö#!ï˛ xö%§yˆÏÓ˚ í˛z!qò ≤Ãï˛#Ü˛ öü%öy•z ~Ü˛!ê˛ í˛z!qˆÏòÓ˚ öyˆÏüÓ˚ x!hflÏˆÏcÓ˚

ôyÓ˚Ü˛–

9.4 í˛z!qò öü%öy §Ç@ˇÃ• (Collection of Plant Specimens)
~áyˆÏö í˛z!qò öü%öy §Ç@ˇÃ• Ó°ˆÏï˛ í˛z!qò §ÇÓ˚«˛îyàyˆÏÓ˚Ó˚ çöƒ öü)öy §Ç@ˇÃ• Ó°y •ˆÏÎ˚ˆÏåÈ–

A.� � ������� �!+��� �)LD
��=��� �
��4��(��4�� d������ 3

������� ��V���� G�eG���?� �
<��?� �
�
<��� B� ����-������ (��=�� ������� �!+��� �)LD
=� ������ =4�X� ������� �!+��
�)LD
��=��� (��� ��J[�,�O%�� ����$�����H�,� �
��4��(� 3

i) û˛ƒy§Ü%˛°yü (Vasculum) — ~!ê˛ ~Ü˛!ê˛ ôyï%˛ !ö!ü≈ï˛ ˛õyeñ ˆòáˆÏï˛ ÓyˆÏ:Ó˚ öƒyÎ˚– ~Ü˛!ê˛

Ü˛∂yÎ%_´ ì˛yÜ˛öy ÌyˆÏÜ˛ ~ÓÇ Ó•ö Ü˛Ó˚ÓyÓ˚ çöƒ ~Ü˛!ê˛ •yï˛° ÌyˆÏÜ˛– §,Çà,•#ï˛ í˛z!qò öü%öy=!°

~Ó˚ üˆÏôƒ ˆÓ˚ˆÏá ì˛yÜ˛öy Ó¶˛ Ü˛ˆÏÓ˚ ˆòÄÎ˚y •Î˚– ÎyÓ˚ ú˛ˆÏ° §Çà,•#ï˛ öü%öy=!° û˛yˆÏ°y ÌyˆÏÜ˛–

xyçÜ˛y° xÓ¢ƒ ˛õ!°!Ìö Ì!°ˆÏï˛ öü%öy Ó˚yáy •Î˚–

ii) ˆåÈyê˛ å%È!Ó˚ Óy í˛y°Ü˛yê˛yÓ˚ ÜÑ˛y!ã˛ S!§ˆÏÜ˛!ê˛Î˚yÓ˚VÈÙÈ~Ó˚ §y•yˆÏÎƒ üy˛õüï˛ Óy ≤ÃˆÏÎ˚yçö#Î˚ xÇ¢üï˛

àyˆÏåÈÓ˚ ¢_´ í˛y° Óy ≤Ã¢yáy=!°  Ü˛yê˛y ÎyÎ˚–

iii) á%Ó˚˛õ# Óy ˆåÈyê˛ ¢yÓ° ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ üy!ê˛Ó˚ ö#ˆÏã˛Ó˚ ü)°ñ fl≥˛#ï˛Ü˛® Óy fl≥˛#ï˛ü)° •zï˛ƒy!ò §Ç@ˇÃ• Ü˛Ó˚ˆÏï˛

Ü˛yˆÏç °yˆÏà–

iv) !ú˛”˛ ˆöyê˛ Ó•z Ä ˆ˛õö!§°È ÙÙÙÈ §Çà,•#ï˛ í˛z!qò §¡∫ˆÏ¶˛ §Ç@ˇÃ•fliˆÏ° ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°

ˆ˛õö!§° !òˆÏÎ˚ !ú˛”˛ ˆöyê˛ Ó•zˆÏï˛ ö!Ìû%˛_´ Ü˛Ó˚y •Î˚–

!ú˛”˛ ˆöyê˛ Ó•zˆÏÎ˚Ó˚ e´!üÜ˛ ö¡∫Ó˚Ä àyåÈ!ê˛Ó˚ §!•ï˛ §)ï˛y !òˆÏÎ˚ ˆÓÑˆÏô ˆòÄÎ˚y •Î˚– !ú˛”˛ ˆöyê˛

Ó•z ˆ˛õö!§ˆÏ° ˆ°áy •Î˚–

v) !ÓÓô≈Ü˛ xyï˛§ÜÑ˛yã˛ Óy ˆ°™ (Manifined lens) ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ §yôyÓ˚îï˛ 10=!îï˛Ü˛ !ÓÓï≈˛Ü˛ ˆ°™ myÓ˚y

x!ï˛ «%˛o xD Óy xDyÇ¢ ˛õ!Ó˚‹ÒyÓ˚ ˆòáyÓ˚ ≤ÃˆÏÎ˚yçö •Î˚–

vi) í z̨!qò ã˛y˛õyö (Plant press) — §Çà,•#ï˛ í z̨!qò öü%öy=!° ÎÌy§Ω˛Ó ï˛yí ¸̨yï˛y!í ¸̨ í z̨!qò ã˛y˛õy Ï̂öyÓ˚
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üˆÏôƒ ˆÓ˚ˆÏá ≤ÃˆÏÎ˚yçö üï˛ ã˛yˆÏ˛õÓ˚ üyôƒˆÏü ÷‹Ò Ü˛Ó˚yÓ˚ ÓƒÓfliy Ü˛Ó˚y •Î˚– í˛z!qò öü%öy=!°ˆÏÜ˛

ˆã˛y£ÏÜ˛ Ü˛yàˆÏçÓ˚ (Blotting paper) üˆÏôƒ ˆÓ˚ˆÏá ã˛yˆÏ˛õÓ˚ üˆÏôƒ Ó˚yáy •Î˚–

vii) ˆã˛y£ÏÜ˛ Ü˛yàç (Blotting paper) — í˛z!qò öü%öy=!°ˆÏÜ˛ ÷‹Ò Ü˛Ó˚yÓ˚ çöƒ ≤ÃˆÏÎ˚yçö •Î˚–

üyˆÏé˛ üyˆÏé˛ Ü˛yàç=!° Óò° Ü˛Ó˚yÓ˚Ä ≤ÃˆÏÎ˚yçö •Î˚–

B.� � ������� �!+��� �����G��� 3

i) §¡õ)î≈ í˛z!qˆÏòÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ˛õ)î≈ xÇ¢!ê˛ Óy xD!ê˛ í˛z!qò öü%öy !•§yˆÏÓ @ˇÃ•îˆÏÎyàƒ–

ii) §Çà,•#ï˛ í˛z!qò öü%öy!ê˛ §¡õ)î≈ í˛z!qˆÏòÓ˚ ≤Ã!ï˛!ö!ôc Ü˛Ó˚y•z ≤ÃˆÏÎ˚yçö Óy ÓyN˛ö#Î˚–

iii) ú%˛° Ä ú˛°Î%_´ §yôyÓ˚îï˛É 20-25cm ˜òâ≈ƒÈÙÈ≤ÃˆÏÎ˚yçö#Î˚ ˛õyï˛y §• í˛z!qò öü%öy!ê˛ í˛zÍÜ,˛‹T–

ˆåÈyê˛ àyˆÏåÈÓ˚ ˆ«˛ˆÏe ü)°§• öü%öy•z §Ç@ˇÃ• Ü˛Ó˚y •Î˚– x!ï˛ Óí˛¸ xyÜ˛yˆÏÓ˚Ó˚ °¡∫y öü%öyÓ˚ ˆ«˛ˆÏe

≤ÃˆÏÎ˚yçˆÏö öü%öy!ê˛ !û˛ (V), ~ö (N) Óy ~ü (M) xyÜ˛yˆÏÓ˚ ûÑ˛yç Ü˛ˆÏÓ˚ !öˆÏÎ˚ ã˛y˛õy !òˆÏï˛ •Î˚–

iv) í˛z!qò öü%öy!ê˛ ˆÓ˚yàü%_´ •ˆÏï˛ •ˆÏÓ–

v) í˛z!qò öü%öy!ê˛ !ÓˆÏ¢£Ï ˆÜ˛yö xÇˆÏ¢Ó˚ Óy xˆÏDÓ˚ ≤ÃˆÏÎ˚yçö •ˆÏ° ˆ§!ê˛Ä ÎÌyÎÌû˛yˆÏÓ í˛z!qò Óy

öü%öyÓ˚ §!•ï˛ ÌyÜ˛y ≤ÃˆÏÎ˚yçö–

vi) ≤ÃˆÏÎ˚yçˆÏö ~Ü˛•z í˛z!qˆÏòÓ˚ öü%öy !Ó!û˛ß¨fliyö ˆÌˆÏÜ˛ !Ó!û˛ß¨ }ï%˛ˆÏï˛ §Ç@ˇÃ• Ü˛Ó˚y ≤ÃˆÏÎ˚yçö–

vii) í˛z!qò öü%öy Î!ò ˆÓ¢# ¢_´ñ ˆÓ¢# ˛õ%Ó˚&ñ Ü˛y¤˛°ñ ç°ç í˛z!qòñ Ó˚§yˆÏ°y Ä fl≥˛#ï˛Î%_´ xD §ü,k˛

•zï˛ƒy!ò •Î˚ ˆ§ˆÏ«˛ˆÏe !ÓˆÏ¢£Ï Îb ˆöÄÎ˚yÓ˚ ≤ÃˆÏÎ˚yçö–

9.5 •yÓ˚̂ ÏÓ!Ó˚Î˚yü ¢#ê˛ ≤Ã›ï˛ ≤Ãîy°# (Preparation of Herbarium Sheet)
í z̨!qò öü%öy!ê˛ Ï̂Ü˛ (Herbarium specimen) •yÓ˚̂ ÏÓ!Ó˚Î˚yü ¢# Ï̂ê˛ xyê˛Ü˛y Ï̂öy Ï̂Ü˛ Óy xyë˛y !ò Ï̂Î˚ Î%_´ Ü˛Ó˚y Ï̂Ü˛

•yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ê˛ ≤Ã›ï˛ ≤Ãîy°# Ó°y •Î˚– í˛z!qò öü%öy!ê˛ ˆã˛y£ÏÜ˛ Ü˛yàˆÏçÓ˚ üˆÏôƒ ã˛y˛õyö ˆÓ˚ˆÏá ˛õ)ˆÏÓ≈ §¡õ)î≈û˛yˆÏÓ

÷‹Ò Ü˛Ó˚y •Î˚– ~•z ÷‹Ò öü%öy!ê˛ !ö!j≈‹T ≤Ãüyî üyˆÏ˛õÓ˚ S§yôyÓ˚îï˛É 42 ˆ§!ü × 28 ˆ§!ü xÌÓy 16.52 •z!M˛È

× 11.5 •z!M˛ÈV •yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛ S˛õ%Ó˚& Ä ¢_´ !öô≈y!Ó˚ï˛ Ü˛yàçV xyë˛y !òˆÏÎ˚ xyê˛Ü˛yˆÏöy •Î˚–

í˛z!qˆÏòÓ˚ öü%öyÓ˚ xDˆÏòˆÏ¢ xyë˛y SàÑòV °y!àˆÏÎ˚ •yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛ xyê˛Ü˛yˆÏöy •Î˚– xyë˛y!ê˛ •ˆÏ°y

§yôyÓ˚îï˛É Úe´yí˛zö @’%Û (Crown Glue)–

§Ñ%ã˛ÈÙÈ§%ˆÏï˛yÓ˚ §y•yˆÏÎƒ öü%öy!ê˛ˆÏÜ˛ •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ ¢#ˆÏê˛Ó˚ §ˆÏDÄ !Ü˛å%È !Ü˛å%È fliyˆÏö ≤ÃˆÏÎ˚yçö üï˛ ¢_´û˛yˆÏÓ

ˆ§°y•zÄ Ü˛Ó˚y •Î˚– •z•y•z •ˆÏ°y öü%öy ÓÑyôy•z–

•yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛Ó˚ í˛yö!òˆÏÜ˛Ó˚ ö#ˆÏã˛ •yÓ˚ˆÏÓ!Ó˚Î˚yü ˆ°ˆÏÓ° (Herbarium label) S˛õ!Ó˚ã˛Î˚ !ã˛Ó˚Ü%˛ê˛V xyë˛y
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!òˆÏÎ˚ °yàyˆÏöy •Î˚– ˙ ˆ°ˆÏÓ°ÈÙÈ~ í˛z!qò öü%öy!ê˛Ó˚ ˜ÓK˛y!öÜ˛ öyüñ ˛õ!Ó˚ÓyÓ˚ñ §Ç@ˇÃ•fliyöñ §Ç@ˇÃˆÏ•Ó˚ ï˛y!Óáñ

§Ç@ˇÃ•Ü˛yÓ˚#Ó˚ öyü Ä §Ç@ˇÃ•Ü˛yÓ˚#Ó˚ §Ç@ˇÃˆÏ•Ó˚ e´!üÜ˛ ö¡∫Ó˚ ˆ°áy •Î˚– !ú˛”˛ ˆöyê˛Ó%Ü˛ xö%§yˆÏÓ˚ !Ü˛å%È !Ü˛å%È

ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ ˆÎüö Ó,«˛ñ Ó#Ó˚&Í •zï˛ƒy!òñ ú%˛ˆÏ°Ó˚ Ó˚äñ fliyö#Î˚ öyü Ä ÓƒÓ•yÓ˚ •zï˛ƒy!ò §Ç@ˇÃ• fliyö ˆÌˆÏÜ˛

˛õyÄÎ˚y ï˛Ìƒ !ú˛”˛ ˆöyê˛ Ó•zˆÏÎ˚ ˆ°áy •Î˚– üˆÏö Ó˚yáy ≤ÃˆÏÎ˚yçö ˆÎ §Ç@ˇÃˆÏ•Ó˚ §üÎ˚ í˛z!qò öü%öy!ê˛ §Ç@ˇÃ•Ü˛yÓ˚#Ó˚

§Ç@ˇÃˆÏ•Ó˚ e´!üÜ˛ ö¡∫Ó˚!ê˛ ˆÎ!ê˛ í˛z!qò öü%öyÎ˚ Óyôy ÌyˆÏÜ˛ ˆ§!ê˛ ˆÎö ÎÌyÎÌû˛yˆÏÓ ˆ°áy •Î˚–

~Ü˛!ê˛ •yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛ ˆÜ˛Ó°üye ~Ü˛!ê˛ í˛z!qò öü%öy Ó˚yáy•z ÓyN˛ö#Î˚– x!ï˛!Ó˚_´ §Ç@ˇÃ• Ü˛Ó˚y í˛z!qò

öü%öyÓ˚ xÇ¢=!° Ä öü%öy!ê˛Ó˚ §Çà,•#ï˛ ≤ÃˆÏÎ˚yçö#Î˚ !ÓˆÏ¢£Ï ˆÜ˛yö xÇ¢ ˛õÓ˚Óï≈˛#Ü˛yˆÏ° àˆÏÓ£ÏîyÓ˚ §%!ÓôyÓ˚

çöƒ •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü ¢#ˆÏê˛Ó˚ í˛z˛õÓ˚ xyê˛Ü˛yˆÏöy ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ˆÏê˛ Óy áyˆÏ˛õÓ˚ üˆÏôƒ Ó˚yáy •Î˚–

9.6 •yÓ˚̂ ÏÓ!Ó˚Î˚yü öü%öy §ÇÓ˚«˛î Ä ˛õ!Ó˚ã˛Î≈y (Preservation and Main-
tenance of Herbarium Specimens)

•yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛ í˛z!qò öü%öy °yàyˆÏöyÓ˚ ˛õÓ˚ ˆ§!ê˛Ó˚ •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü à,•#ï˛ ˆ◊î#!Óöƒy§ xö%§yˆÏÓ˚

§Çfliy˛õö Ä §ÇÓ˚«˛ˆÏîÓ˚ ÓƒÓfliy Ü˛Ó˚y •Î˚– ˛õ!Ó˚ã˛Î≈yÓ˚ Ü˛yç !•§yˆÏÓ í˛z!qò öü%öy=!° ÷‹Ò Ü˛Ó˚yÓ˚ ˛õÓ˚ •zÌy•z°

xƒy°ˆÏÜ˛y•° (Ethyl Alcohol)˛ Ä üyÓ˚!Ü˛í˛z!Ó˚Ü˛ ˆÜœ˛yÓ˚y•zí˛ (Mercuric chloride)˛ §¡õ,_´ oÓˆÏî (20-30
ˆ§ˆÏÜ˛[˛) í%˛!ÓˆÏÎ˚ ˆöÄÎ˚y •Î˚– ~•z ÓƒÓfliy ˆ˛õyÜ˛y Óy åÈeyˆÏÜ˛Ó˚ xye´üî •ˆÏï˛ !öÓ˚y˛õò Ó˚yˆÏá– öü%öy •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü

§Çfliy˛õˆÏöÓ˚ ˛õÓ˚ ˆ˛õyÜ˛yÓ˚ Óy åÈeyˆÏÜ˛Ó˚ xye´üî ˆÌˆÏÜ˛ Ó˚«˛y Ü˛Ó˚ÓyÓ˚ çöƒ ˛õƒyÓ˚yí˛y•zˆÏÜœ˛yˆÏÓ˚y ˆÓö!çö

(Paradichlorobenzene)ñ öƒy˛õÌ!°ö =ÑˆÏí˛¸y •zï˛ƒy!ò í˛z!qò öü%öy=!°Ó˚ í˛z˛õÓ˚ åÈí˛¸yˆÏöy •Î˚– ˆåÈyê˛ Óy «%˛o

Ü˛#ê˛ñ ˆ˛õyÜ˛y Ä åÈeyˆÏÜ˛Ó˚ xye´üî í˛z!qò öü%öy=!°Ó˚ x!ö‹T Ü˛ˆÏÓ˚ñ ê%˛Ü˛ˆÏÓ˚y Ü˛ˆÏÓ˚ ö‹T Ü˛ˆÏÓ˚– ï˛y•z Ü˛#ê˛öy¢ˆÏÜ˛Ó˚

≤ÃˆÏÎ˚yçö •Î˚ ÎyˆÏï˛ í˛z!qò öü%öy=!° §!ë˛Ü˛ Ä x«˛ï˛ ÌyˆÏÜ˛– ~ˆÏï˛ åÈeyˆÏÜ˛Ó˚ •yï˛ ˆÌˆÏÜ˛ ≤Ã!ï˛•ï˛ Ü˛Ó˚y ÎyÎ˚–

!˛õ.!í˛.!Ó. (Paradichlorobenzene) myÓ˚y Ü˛#ê˛öy¢ˆÏÜ˛Ó˚ ÓƒÓfliyˆÏÜ˛ !ú˛í˛z!üˆÏà¢ö (Fumigation) Ó°y •Î˚–

üyÓ˚!Ü˛í z̨!Ó˚Ü˛ ˆÜœ̨ yÓ˚y•zí˛ (Mercuric chloride––HgCl2) xï˛ƒhsˇ !Ó£Ïy_´– ~!ê˛Ó˚ ÓƒÓ•y Ï̂Ó˚ Î Ï̂Ì‹T §yÓôyöï˛y

xÓ°¡∫ö Ü˛Ó˚y ≤ÃˆÏÎ˚yçö– üyÓ˚!Ü˛í˛z!Ó˚Ü˛ ˆÜœ˛yÓ˚y•zí˛ÈÙÈ~Ó˚ ÓòˆÏ° xˆÏöÜ˛ ˆ«˛ˆÏe °Ó˚y•z° ˆ˛õrê˛yˆÏÜœ˛yˆÏÓ˚y!ú˛ˆÏöê˛ Ä

(Lauryl Penta cholorophenate §Ç!«˛Æû˛yˆÏÓ LPCPV ÓƒÓ•*ï˛ •Î˚ ~ÓÇ ï)˛°öyü)°Ü˛û˛yˆÏÓ ~!ê˛ ˆÓ¢#

!öÓ˚y˛õò– Óï≈˛üyˆÏö í˛z!qò öü%öy=!°Ó˚ §Ç@ˇÃˆÏ•Ó˚ §üˆÏÎ˚ ú˛Ó˚üy!°ö (Formalin) ÓƒÓ•*ï˛ •ˆÏFåÈ– ~ˆÏï˛ í˛z!qò

öü%öy=!° ï˛yí˛¸yï˛y!í˛¸ ü,ï%˛ƒ âˆÏê˛ñ ÷‹Ò Ü˛Ó˚ˆÏï˛Ä §%!Óôy •Î˚– ~åÈyí˛¸y ˆÎ §Ó í˛z!qò öü%öyÓ˚  ˛õyï˛y Óy ≤Ã¢yáyÓ˚

xÇ¢=!° é˛ˆÏÓ˚ ÎyÎ˚ ˆ§•z §Ó ˆÓ˚yô Ü˛Ó˚y ÎyÎ˚– ~åÈyí˛¸y !ú˛í˛z!üˆÏà¢yö (Fumigation)-~Ó˚ çöƒ •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü

ÓƒÓ•*ï˛ Ü˛#ê˛öy¢Ü˛ oÓƒ •ˆÏ°y §yÎ˚yöy•zí˛ àƒy§– ÓyÎ˚% ˆÓ˚yô Ü˛ˆÏÓ˚ í˛z!qò öü%öy=!°ˆÏÜ˛ ˆÓ˚ˆÏá !åÈê˛yˆÏöy •Î˚–

§yôyÓ˚îû˛y Ï̂Ó ˆÎ ˆÜ˛yö •yÓ˚̂ ÏÓ!Ó˚Î˚y Ï̂ü Ü˛yÓ≈ö í˛y•z §y°ú˛y•ẑ Ïí˛Ó˚ ˆôÑyÎ˚y ˆòÄÎ˚y •Î˚– ~åÈyí ¸̨yÄ Ü˛yÓ≈ö ˆê˛ê Δ̨y Ï̂Üœ̨ yÓ˚y•zí˛

Ä ~ˆÏÌ!°ö í˛y•zˆÏÜœ˛yÓ˚y•zí˛ ~Ó˚ !ü◊î S1:3V ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–
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í˛z!qˆÏòÓ˚ öü%öy=!° §Çfliy˛õˆÏöÓ˚ (Filing) ÓƒÓfliy ˆÜ˛yöÄ ~Ü˛!ê˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ˛õk˛!ï˛ ˆüˆÏö Ü˛Ó˚y •Î˚–

~Ü˛!ê˛ ≤Ãçy!ï˛Ó˚ öü%öy=!° ~Ü˛!ê˛ Ü˛yàˆÏçÓ˚ ≤Ãçy!ï˛ÈÙÈxyFåÈyòˆÏöÓ˚ (species cover) üˆÏôƒ Ó˚yáy •Î˚– xyÓyÓ˚

~Ü˛•z ≤Ãçy!ï˛Ó˚ xˆÏöÜ˛=!° Óy !Ü˛å%È öü%öy xöƒ ~Ü˛!ê˛ ˆüyê˛y Ü˛yàˆÏçÓ˚ çy!ï˛ÈÙÈxyFåÈyòö myÓ˚y !ÓˆÏ¢£Ïû˛yˆÏÓ

Ó˚yáy •Î˚– ≤ÃÌü xyFåÈyòö!ê˛ !flõ!§ç Ü˛û˛yÓ˚ (Species cover  Óy Folder) ~ÓÇ !mï˛#Î˚ xyFåÈyòö!ê˛ •ˆÏ°y

ˆçöy§ Ü˛û˛yÓ˚ (Genus cover / Folder)– í z̨!qò öü%öy=!° çy!ï˛ xyFåÈyò Ï̂ö Ó˚yáyÓ˚ ˛õ Ï̂Ó˚ ˙=!° xyFåÈyòö§•

~Ü˛!ê˛ ˆáyˆÏ˛õÓ˚ üˆÏôƒ Ó˚yáy •Î˚– ≤Ãçy!ï˛Ó˚ xyFåÈyòˆÏö ≤Ãçy!ï˛Ó˚ öyü ö!Ìû%˛_´ ÌyˆÏÜ˛– ˆï˛ü!öû˛yˆÏÓ çy!ï˛Ó˚

xyFåÈyòˆÏö çy!ï˛Ó˚ öyü ÌyˆÏÜ˛ñ Ä•z §ˆÏD ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ öyüÄ ˆ°áy ÌyˆÏÜ˛–

•yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü !ö!j≈‹T üyˆÏ˛õÓ˚ Ü˛yë˛ Óy ôyï%˛ !ö!ü≈ï˛ xy°üyÓ˚# ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~•z §Ü˛° xy°üyÓ˚#ˆÏï˛

xˆÏöÜ˛=!° !ö!j≈‹T üyˆÏ˛õÓ˚ ˆáy˛õ (Pigeon hole) ÌyˆÏÜ˛– ˆáy˛õ=!°Ó˚ üy˛õ §yôyÓ˚îï˛É 45 ˆ§!ü àû˛#Ó˚ñ 31
ˆ§!ü ã˛Äí˛¸y Ä 15 ˆ§!ü í˛zFã˛ï˛y– ˙=!°ˆÏï˛ ˛õyÎ˚Ó˚yÓ˚ ˆáy˛õ (Pigeon hole) ÓˆÏ° ~ÓÇ xyFåÈyòö§• í˛z!qò

öü%öy=!° ~Ó˚üˆÏôƒ Ó˚yáy •Î˚–

xˆÏöÜ˛!òˆÏöÓ˚ §Çà,•#ï˛ í˛z!qò öü%öy=!° §%‹Tû˛yˆÏÓ §ÇÓ˚«˛î Ü˛Ó˚ˆÏï˛ öy ˛õyÓ˚ˆÏ° ~=!° §Ó•z xyÓ•yÄÎ˚yÓ˚

˛õ!Ó˚Óï≈˛ˆÏöÓ˚ çöƒ ~ÓÇ Ü˛#ê˛ Ä åÈeyÜ˛ •zï˛ƒy!ò xye´üˆÏîÓ˚ çöƒ ö‹T •ˆÏÎ˚ ÎyˆÏÓ– ï˛y•z §¡±!ï˛ í˛z!qò öü%öy=!°ˆÏÜ˛

•yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü Ü˛ü ï˛y˛õüyeyÎ˚ §%!ö!j≈‹Tû˛yˆÏÓ §ÇÓ˚«˛î Ü˛ˆÏÓ˚ Ó˚«˛y Ü˛Ó˚y •ˆÏFåÈ–

9.7 Ü˛ˆÏÎ˚Ü˛!ê˛ áƒy!ï˛§¡õß¨ û˛yÓ˚ï˛#Î˚ •yÓ˚̂ ÏÓ!Ó˚Î˚yü

•yÓ˚ˆÏÓ!Ó˚Î˚yü=!° û˛yÓ˚ï˛ §• öyöyö ˆòˆÏ¢ åÈ!í˛¸ˆÏÎ˚ xyˆÏåÈ– xyhsˇç≈y!ï˛Ü˛û˛yˆÏÓ ï˛yˆÏòÓ˚ öyüÄ xyˆÏåÈ ~ÓÇ

~•z§ˆÏD ≤ÃˆÏï˛ƒÜ˛!ê˛Ó˚ xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ fl∫#Ü,˛ï˛ ~Ü˛!ê˛ §Ç!«˛Æ öyüÄ xyˆÏåÈ– ~•z §Ç!«˛Æ öyü!ê˛ˆÏÜ˛ ~ƒˆÏe´y!öü

(Acronym) ÓˆÏ°– •z•y •zÇˆÏÓ˚ç#Ó˚ Óí˛¸ åÈy˛õy x«˛Ó˚ Óy Óî≈ xÌÓy Óî≈§ü!‹T– í˛zòy•Ó˚îfl∫Ó˚*˛õÈÙÙÙÈ•yÓ˚ˆÏÓ!Ó˚Î˚yüñ

ú˛ˆÏÓ˚fiê˛ !Ó˚§yã≈˛ •zö!fiê˛!ê˛í˛zê˛ñ ˆòÓ˚yò%öñ í˛z_Ó˚yá[˛ ~!ê˛Ó˚ ~ƒˆÏe´y!öü !í˛!í˛ (DD)–

'������%���� ����4����9�� =���������4����!��� %���,���EAAEAAEAAEAAEA

1. ˆ§rê˛Δy° öƒy¢öy° •yÓ˚ˆÏÓ!Ó˚Î˚yüñ ˆÓyê˛y!öÜ˛ƒy° §yˆÏû≈˛ xú˛ •z![˛Î˚yñ ˆ˛õyfiê˛È x!ú˛§ÙÈˆÓyê˛y!öÜ˛

àyˆÏí≈˛öñ !¢Ó˛õ%Ó˚ñ •yÄí˛¸yñ ˛õ!ÿ˛üÓDñ û˛yÓ˚ï˛– fliy!˛õï˛ ≠ 1793,

[Central National Herbarium, Botanical Survey of India, P. O.: Botanic Garden,
Shibpur, Howrah, W.B., India, Estd. 1793]

~ƒˆÏe´y!öüÈÙÙÙÈCALñ í˛z!qò öü%öyÓ˚ §ÇáƒyÈÙÈ 2,500,000.

[Acronym––CAL, specimens - 2.500,000.]

2. •yÓ˚̂ ÏÓ!Ó˚Î˚yü ú˛ Ï̂Ó˚fiê˛ !Ó˚§yã≈̨  •zö!fiê˛!ê˛í z̨ê˛ñ ˆòÓ˚yò%öñ í z̨_Ó˚yá[˛ñ û˛yÓ˚ï˛– fliy!˛õï˛ ≠ 1816, ~ƒ Ï̂e´y!öü-
DDñ í˛z!qò öü%öyÓ˚ §ÇáƒyÈÙÈ 300,000.
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[Forest Research Institute Herbarium, Dehradun, Uttarakhand, India, Estd.-1816,
Acronym-DD, specimens-300,000.]

3. Óœyê˛yÓ˚ •yÓ˚ˆÏÓ!Ó˚Î˚yüñ ˆ§rê˛ ˆç!û˛Î˚y§≈ Ü˛ˆÏ°çñ ü%¡∫y•zñ ü•yÓ˚y‹T…ñ û˛yÓ˚ï˛– fliy!˛õï˛ ≠ 1906.
~ƒˆÏe´y!öüÈÙÈBLATñ í˛z!qò öü%öyÓ˚ §ÇáƒyÈÙÈ 100,000.

[Blatter Herbarium, St. Xavier’s College, Mumbai, Maharashtra, India. Estd.:
1906. Acronym-BLAT, specimans 100,000.]

4. •yÓ˚ˆÏÓ!Ó˚Î˚yüñ öƒy¢yöy° ˆÓyê˛y!öÜ˛ àyˆÏí≈˛öñ öƒy¢öy° ˆÓyê˛y!öÜ˛ !Ó˚§yã≈˛ •zö!fiê˛!ê˛í˛zê˛ñ °áˆÏöÔñ

í˛z_Ó˚≤ÃˆÏò¢ñ û˛yÓ˚ï˛– fliy!˛õï˛ ≠ 1948ñ ~ƒˆÏe´y!öü-NBG, í˛z!qò öü%öyÓ˚ §Çáƒy-100,000.

[National Botanic Garden Herbarium, National Botanic Research Institute,
Lucknow, Uttarpradesh, India, Estd.-1948. Acronym–NBG; pecimens-100,000.]

9.8 !í˛!çê˛ƒy° •yÓ˚̂ ÏÓ!Ó˚Î˚yü (Digital Herbarium)
~!ê˛ •ˆÏ°y compuler ˛õk˛!_Ó˚ §y•yˆÏÎƒ ~Ü˛!ê˛ herbarium- ~Ó˚ §ühflÏ ï˛ƒy!òÓ˚ !Ó£ÏÎ˚=!° xÌ≈yÍ §ühflÏ

§Çà,•#ï˛ Ä §ÇÓ˚!«˛ï˛ í˛z!qò öü)öy=!° åÈ!Ó Ä §Ü˛° í˛z!qò öü)öy=!°Ó˚ herbarium label-~ í˛z!Õ‘!áï˛

!ÓÓÓ˚îy!ò§• ï˛Ìƒy!òÓ˚ ≤Ãy!Æ– xÌ≈yÍ §¢Ó˚#ˆÏÓ˚ ˆÜ˛yö ~Ü˛!ê˛ herbarium-~ í˛z˛õ!fliï˛ öy ˆÌˆÏÜ˛Ä computer-
~Ó˚ üyôƒˆÏü ˙ herbarium-~Ó˚ §Çà,•#ï˛ öü)öy=!°Ó˚ §ühflÏ !Ó£ÏÎ˚=!° çyöy Óy ≤Ãy!Æ– ~•z ≤Ãy!Æ ˛õyÓ˚flõ!Ó˚Ü˛

§ÇˆÏÎyˆÏàÓ˚ üyôƒˆÏü §¢Ó˚#ˆÏÓ˚ í˛z˛õ!fliï˛ öy ˆÌˆÏÜ˛ ˛õ,!ÌÓ#Ó˚ ˆÎ ˆÜ˛yö fliyö ˆÌˆÏÜ˛ computer-~Ó˚ §y•yÎƒ ˛õyÄÎ˚y

ÎyÎ˚–

˛õ,!ÌÓ#Ó˚ !Óáƒyï˛ herbarium =!° Óï˛≈üyˆÏö ï˛yˆÏòÓ˚ herbarium-~Ó˚ §Ü˛° §Çà,•#ï˛ Ä §ÇÓ˚!«˛ï˛

öü)öy=!°Ó˚ åÈ!Ó Ä herbarium lebel-~Ó˚ §Ü˛° ï˛Ìƒy!ò §¡∫!Õ‘ï˛ !Ó£ÏÎ˚ website-~ !°!˛õÓk˛ Ü˛ˆÏÓ˚ˆÏåÈö Óy

Ü˛Ó˚ˆÏï˛ ã˛ˆÏ°ˆÏåÈö– xyÓ˚ ï˛y•z ~•z §%!Óôy ≤Ãy!Æ •ˆÏFåÈñ §ühflÏ ï˛Ìƒy!ò ~•z §Ü˛° digital herbarium-ˆÌˆÏÜ˛

çyöy ÎyˆÏFåÈ–

ï˛y•z ~!ê˛ •ˆÏ°y ~Ü˛!ê˛ virtual herbarium ˆÎ!ê˛ Computer ˛õk˛!_Ó˚ üyôƒˆÏü ≤ÃyÆ ~Ü˛!ê˛ herbarium
~Ó˚ §Çà,•#ï˛ Ä §ÇÓ˚!«˛ï˛ öü)öy=!°Ó˚ åÈ!Ó (image) §• !Ó¢ò !ÓÓ˚îy!ò §¡∫!Õ‘ï˛ ï˛Ìƒy!ò– ~•z §Ü˛° ï˛Ìƒy!ò

Taxonmist-~Ó˚ §!•ï˛ öü)öy §¡∫̂ Ï¶˛ Óy ï˛Ìƒy!ò §¡∫̂ Ï¶˛ fl∫ fl∫ üï˛ !Ó!öüÎ˚ Ü˛Ó˚̂ Ïï˛ ˛õy Ï̂Ó˚ö– ~Ü˛çö taxonomist
ˆÜ˛yö herbanium specimen Ü˛yˆÏçÓ˚ çöƒ loan ˆöÄÎ˚yÓ˚ ˛õ)ˆÏÓ≈ x!ï˛ xÓ¢ƒ•z Îyã˛y•z Ü˛ˆÏÓ˚ !öˆÏï˛ ˛õyˆÏÓ˚ö–

xyÓyÓ˚ ˆÜ˛yÌyÎ˚ ˆÜ˛yÌyÎ˚ ≤ÃˆÏÎ˚yçö#Î˚ öü)öy ˛õyÄÎ˚y ÎyˆÏÓ ï˛yÄ çyöˆÏï˛ ˛õyÓ˚ˆÏÓö–

Digital herbarium ≤ÃÜ,˛ï˛˛õˆÏ«˛ §yôyÓ˚î herbarium -~Ó˚ §Ó ï˛Ìƒy!ò !òˆÏï˛ §«˛ü– ÷ô%üye xy§°

speeimeu-!ê˛Ó˚ flõ¢≈ Óy ÓƒÓ•yÓ˚ åÈyí˛¸y §Ó ï˛Ìƒy!ò•z ˛õyÄÎ˚y ÎyÎ˚– ï˛y•z revision, flora, monograph
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•zï˛ƒy!ò Ü˛yˆÏç °yˆÏà– Type specimen ˆòáˆÏï˛ Ü˛yˆÏç °yˆÏà– ~!ê˛Ó˚ §y•yÎƒ !ÓhflÏ!ï˛ñ !ÓhflÏyÓ˚ñ ú%˛°ÈÙÈú˛ˆÏ°Ó˚ñ

§üÎ˚ñ ÓƒÓ•yÓ˚ ~üö!Ü˛ xM˛È°†~°yÜ˛y†ˆò¢!û˛!_Ü˛ xÓfliyöçyï˛ñ xÓfliyñ §ÇÓ˚«˛ˆÏîÓ˚ ≤ÃˆÏÎ˚yçö#Î˚ï˛y •zï˛ƒy!ò

öyöyö !Ó£ÏÎ˚ §¡∫ˆÏ¶˛ ôyÓ˚öy Ü˛Ó˚y ÎyÎ˚ Óy ˛õyÄÎ˚y ÎyÎ˚–

9.9 •zÈÙÈˆúœ̨ yÓ˚y e-Flora (Electronic Flora)
~!ê˛ •ˆÏ°y §yôyÓ˚î flora-~Ó˚ üï˛ ï˛Ìƒ §¡∫!Õ‘ï˛ computerÙÈ~Ó˚ §y•yÎƒ à,•#ï˛ ˛õk˛!ï˛Ó˚ ~Ü˛!ê˛ digital

flora. ~!ê˛Ó˚ §y•yˆÏÎƒ ü)°ï˛ Ü˛yç=!° •ˆÏ°y computer-~Ó˚ üyôƒˆÏü xˆÏöˆÏÜ˛Ó˚ §ˆÏD §Ó˚y§!Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛

§ÇˆÏÎyà fliy˛õö myÓ˚y !öçfl∫ Óy fl∫ fl∫ ã˛y!•òyüï˛ Óy çyöyÓ˚ çöƒ !ö!ò≈‹T àyˆÏåÈÓ˚ åÈ!Ó (image) ˆòˆÏá àyåÈ §öy_´

Ü˛Ó˚î Ü˛Ó˚y–

e-flora-~Ó˚ ˆ«˛ˆÏe digital image!ê˛ computer-~Ó˚ üyôƒˆÏü ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ §öy_´Ü˛Ó˚î Ü˛Ó˚yÓ˚ ˛õk˛!ï˛

xˆÏöÜ˛ ˆÓ¢# §•ç§yôƒ Ä §%!ÓôyçöÜ˛–

§yôyÓ˚î flora-~Ó˚ ˆ«˛ˆÏe í˛z!qò §öy_´Ü˛Ó˚ˆÏîÓ˚ çöƒ ˆÎ §öy_´#öyüy (key) ÓƒÓ•*ï˛ •Î˚ ï˛y•z ã˛y!Ó˚!eÜ˛

xÓfliy Óy ˜Ó!¢‹Tƒ öy çyöy ÌyÜ˛ˆÏ° í˛z!qò §öy_´Ü˛Ó˚î Ü˛Ó˚y ÎyÎ˚ öy Óy §yö_´ Ü˛Ó˚ˆÏî §%!Óôy •Î˚öy– ~ˆÏ«˛ˆÏe

e-flora ˆï˛ ˆÎ ˆÜ˛yö ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ ôˆÏÓ˚ §öy_´#öyüy Óy key ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚ ~û˛Ç í˛z!qò §öy_´Ü˛Ó˚î

Ü˛Ó˚y ÎyÎ˚–

e-floraÈÙÈˆï˛ ˆÎˆÏÜ˛yö í˛z!qˆÏòÓ˚ öyöyö xÓfliyÓ˚ åÈ!Ó (digital image) åÈyí˛¸yÄ §öy_´Ü˛Ó˚ˆÏîÓ˚ §%!ÓôyˆÏÌ≈

öyöyö ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§• Óî≈öy§•ˆÏÎyˆÏà §öy_´#öyüy Óy key ÓƒÓ•*ï˛ •Î˚–

e-floraÈÙÈˆï˛ !ö!ò≈‹T ôyÓ˚yÎ˚ àyˆÏåÈÓ˚ Ä ú%˛ˆÏ°Ó˚ Óî≈öy !°!˛õÓk˛ Ü˛Ó˚y ÌyˆÏÜ˛ ÎyˆÏï˛ ≤Ãçy!ï˛ñ çy!ï˛ñ ˛õ!Ó˚ÓyÓ˚

fliyö#Î˚ Óy §yôyÓ˚î öyü ~ÓÇ ˙ í˛z!qˆÏò §¡õ!Ü≈˛ï˛ xöƒyöƒ ï˛Ìƒy!òÄ çyöy ÎyÎ˚–

e-flora ˆï˛ web ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆ°áˆÏÜ˛Ó˚ ~ÓÇ §¡õyòöyÜ˛yÓ˚#Ó˚ üï˛yö%ü!ï˛Ó˚ !û˛!_ˆÏï˛ Óy !û˛!_Ó˚ fl∫yˆÏ˛õˆÏ«˛

ö)ï˛ö Óy Óï≈˛üyˆÏöÓ˚ à,•#ï˛ öyˆÏüÓ˚ ï˛Ìƒ §ÇˆÏÎyçö Ü˛Ó˚y ÎyÎ˚– ÎyÓ˚ ú˛ˆÏ° e-flora-~Ó˚ check list ö)ï˛ö

§ÇˆÏÎyçÏö myÓ˚y í˛z˛õÜ,˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– ï˛y•z e-flora-ˆï˛ DVD format myÓ˚y §ÇˆÏÎyçˆÏöÓ˚ ú˛ˆÏ° ~!ê˛ í˛zß¨ï˛

í˛zÍÜ,˛‹T •ˆÏFåÈ– í˛zòy•Ó˚î fl∫Ó˚*˛õ Ó°y ÎyÎ˚ Flora of China-~Ó˚ Óï≈˛üyö check list Óy xhs≈ˇû%˛_´ í˛z!qò öyˆÏüÓ˚

ï˛y!°Ü˛y–

~•z digital flora-ˆï˛ ˛õyÓ˚flõ!Ó˚Ü˛ §•ˆÏÎy!àï˛yÓ˚ üyôƒˆÏü !ö!ò≈‹T í˛z!q=!°Ó˚ xˆÏöÜ˛ åÈ!Ó=!° §ÇˆÏÎyçö

Ü˛Ó˚y ÎyÎ˚– x!ô!Ü˛v !Óöƒy§!Ó!ôÓ˚ ˜Ó!¢‹Tƒ §ü)ˆÏ•Ó˚ üyôƒˆÏü í˛z!qò !ã˛!•´ï˛ Ü˛Ó˚ˆÏîÓ˚ Óy §öy_´Ü˛Ó˚ˆÏîÓ˚ §%!Óôy

xˆÏöÜ˛– ~áyˆÏö PDF file-~ üyö!ã˛eñ xB˛ö •zï˛ƒy!ò ˆòˆÏá !öˆÏÎ˚ öü)öy !ü!°ˆÏÎ˚ í˛z!qò §öy_´Ü˛Ó˚ˆÏîÓ˚ §%!Óôy

xˆÏöÜ˛ ˆÓ¢#–

í˛z!qò §öy_´Ü˛Ó˚ˆÏîÓ˚ §•ç í˛z˛õyÎ˚ Ä fl∫ü,!k˛Ó˚ í˛zˆÏj¢ƒ §yôˆÏö computer-~Ó˚ website-~Ó˚ §y•yˆÏƒ ˆÎ
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ˆÜ˛yö Óöç í˛z!qò §¡∫ˆÏ¶˛ çyöyÓ˚ §%ˆÏÎyà ÌyˆÏÜ˛– xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ÈÙÈ~•z ˛õyÓ˚flõ!Ó˚Ü˛ §ÇˆÏÎyà fliy˛õö §Çfliy

ˆÎüöÈÙÙÙÈInternation Union of Biological Sciences Taxonomic Database Working Group (TDWG)
Óï˛≈üyˆÏö Australian Biological Resowrees Study (ABRS) 2004 á,‹Ty∑ ˆÌˆÏÜ˛ ÓƒÓ•*ï˛ •ˆÏFåÈ– ~Ó˚

ú˛ˆÏ° ÷ô%üye Óöç í˛z!qò çyöy öÎ˚ñ ï˛yÓ˚ §¡∫ˆÏ¶˛ àˆÏÓ£Ïîyñ §ÇÓ˚«˛îñ §!ë˛Ü˛ öyüñ !ÓhflÏ,!ï˛Ä !ÓhflÏyÓ˚ •zï˛ƒy!ò

öyöy!Óô !Ó£ÏÎ˚=!° çyöy ÎyˆÏFåÈ– 1

xö%¢#°ö#

í z̨̨ õ Ï̂Ó̊Ó̊ xy Ï̂°y!ã˛ï˛ !Ó£ÏÎ̊=!° ÎÌyÎÌû˛y Ï̂Ó ˛õí˛̧ÓyÓ̊ Ä Ó%é˛ÓyÓ̊ ˛õÓ̊ ö# Ï̂ã˛Ó̊ ≤ÃŸ¿=!°Ó̊ í z̨_Ó̊ ˆòÄÎ̊y Îy Ï̂Ó–

1.�
0���1��� �$0��������2��3

a) ˆÎ û˛y[˛yÓ˚âˆÏÓ˚ ÷‹Ò í˛z!qò öü%öy=!° §ÇÓ˚«˛î Ü˛Ó˚y •Î˚ ï˛yˆÏÜ˛   ÓˆÏ°–

b) •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ ≤Ãôyö Ü˛yç=!° •ˆÏ°y ñ  Ä –

c) §Çà,È•#ï˛ í˛z!qò öü%öy!ê˛ §¡õ)î≈ í˛z!qˆÏòÓ˚  Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

d) ˆÓyê˛y!öÜ˛ƒy° §yˆÏû˛≈ xú‰˛ •z![˛Î˚yÓ˚ ˛õ!ÿ˛üÓˆÏDÓ˚ •yÄí˛¸yÓ˚ !¢Ó˛õ%ˆÏÓ˚ xÓ!fliï˛ •yÓ˚ˆÏÓ!Ó˚Î˚yü!ê˛Ó˚

öyü  Ä •z•yÓ˚ xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ fl∫#Ü,˛ï˛ §Ç!«˛Æ öyü –

e) í˛z!qò öü%öy=!° •yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ˆÏê˛ xyê˛Ü˛yˆÏöyÓ˚ ˛õ)ˆÏÓ≈  Ä  §¡õ,_´ oÓˆÏî

í%˛!ÓˆÏÎ˚ ˆöÄÎ˚y òÓ˚Ü˛yÓ˚–

f) •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü Ü˛#ê˛öy¢Ü˛ !•§yˆÏÓ ÓƒÓ•*ï˛ ˆôÑyÎ˚y ˆòÄÎ˚yÓ˚ oÓƒ!ê˛ •ˆÏ°y –

g) û˛yÓ˚ˆÏï˛Ó˚ ˛õ!ÿ˛üÓˆÏDÓ˚ •yÄí˛¸y ˆç°yÓ˚ !¢Ó˛õ%ˆÏÓ˚ xÓ!fliï˛ xyã˛yÎ≈ çàò#¢ ã˛w ˆÓy§ •z!u˛Î˚yö

Óê˛yö#Ü˛ àyˆÏí≈˛ö!ê˛  á,‹TyˆÏ∑ fliy!˛õï˛ •Î˚–

h) Digital herbariumÈÙ~ §Çà,•#ï˛ í˛z!qò öü)öy=!°Ó˚    ˆòáˆÏï˛ ˛õyÄÎ˚y

ÎyˆÏÓ–

i) Digital herbariumÈÙ~ §Çà,•#ï˛ í˛z!qò öü)öy!ê˛Ó˚ åÈ!Ó   §y•yˆÏÎƒ ˆòáy ÎyˆÏÓ–

j) e-floraÈÙ~Ó˚ ˆ«˛ˆÏe Digital imageÈÙÈ!ê˛ í˛z!qò  §y•yÏÎƒÜ˛yÓ˚#–

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) ˆÎ fliyˆÏö ç#Óhsˇ í˛z!qò àˆÏÓ£ÏîyÓ˚ Ü˛yˆÏç °yˆÏà Ä üyö%ˆÏ£ÏÓ˚ üˆÏöyÓ˚OˆÏöÓ˚ çöƒ §ÇÓ˚«˛î Ü˛Ó˚y •Î˚

ï˛y•yÓ˚ öyü S!üí˛z!çÎ˚yü † àyˆÏí≈˛ö † •yÓ˚ˆÏÓ!Ó˚Î˚yü–V

b) §Çà,•#ï˛ í˛z!qò öü%öy!ê˛ˆÏï˛ ÌyÜ˛ˆÏï˛ •ˆÏÓ S˛õyï˛y † ú%˛°ñ ú˛°ñ ˛õyï˛y§• í˛y° † ˛õyï˛y§• í˛y°V–
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c) Óœyê˛yÓ˚ •yÓ˚ˆÏÓ!Ó˚Î˚yü!ê˛ Sü%¡∫y•z † ˆã˛ß¨y•z † Ü˛!°Ü˛yï˛yVÈÙÈˆï˛ xÓ!fliï˛–

d) •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ xyhsˇç≈y!ï˛Ü˛ hflÏˆÏÓ˚ ÓƒÓ•*ï˛ §Ç!«˛Æ öyü!ê˛ •ˆÏ°y S~ƒˆÏe´y!öü † !§ˆÏöy!öü †

ˆÓ!§Ä!öüV–

e) Digital herbariumÈÙ~ §Çà,•#ï˛ í˛z!qò öü)öy!ê˛Ó˚ åÈ!Ó ˆòáy ÎyˆÏÓ † ÎyˆÏÓ öy–

f) e-floraÈÙ~Ó˚ §y•yˆÏÏÎƒ í˛z!qò §öy_´Ü˛Ó˚î §•ç§yôƒ † §•ç§yôƒ öÎ˚–

9.10 §yÓ˚yÇ¢

~•z xÇˆÏ¢ •yÓ˚ˆÏÓ!Ó˚Î˚yü Ä àyˆÏí≈˛ö Ü˛yˆÏÜ˛ ÓˆÏ° çyöy ˆà°– í˛z!qò öü%öy §Ç@ˇÃ•ñ §ÇÓ˚«˛î Ä ˛õ!Ó˚ã˛Î≈yÓ˚

Ü˛ÌyÄ çyöˆÏï˛ ˛õyÓ˚°yü– í˛z!qò öü%öy §Ç@ˇÃˆÏ•Ó˚ çöƒ ≤ÃˆÏÎ˚yçö#Î˚ oÓƒy!òÓ˚ Ü˛Ìy çyöy ˆà°– û˛yÓ˚ˆÏï˛Ó˚

Ü˛ˆÏÎ˚Ü˛!ê˛ •yÓ˚ˆÏÓ!Ó˚Î˚yü Ä àyˆÏí≈˛ö §¡∫ˆÏ¶˛ ôyÓ˚îy Ä Ü˛yÎ≈Ü˛Ó˚# =Ó˚&c §¡∫ˆÏ¶˛ xÓàï˛ •ÄÎ˚y ˆà°–

Digital herbarium ~ÓÇ e-flora §¡∫̂ Ï¶˛ çyöy Ï̂à°– ≤ÃÌü!ê˛Ó˚ §y•y Ï̂Îƒ ≤Ãï˛#Ü˛ öü)öy§• xöƒyöƒ §Çà,•ï˛

í˛z!qò öü)öy=!°Ó˚ åÈ!Ó (Digital image) ComputerÈÙÈ~Ó˚ §y•yˆÏÏÎƒ ˆòáy ÎyˆÏÓ– xyÓ˚ !mï˛#Î˚!ê˛Ó˚ §y•yˆÏÎƒ

í˛z!qò §öy_´Ü˛Ó˚î xˆÏöÜ˛ ˆÓ¢# §%!Óôy •ˆÏÓ–

9.11 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. •yÓ˚ˆÏÓ!Ó˚Î˚yü Ü˛yˆÏÜ˛ ÓˆÏ°⁄ •yÓ˚ˆÏÓ!Ó˚Î˚yü Ä àyˆÏí≈˛ˆÏöÓ˚ üˆÏôƒ ˛õyÌ≈Ü˛ƒ=!° Ó°%ö–

2. •yÓ˚ˆÏÓ!Ó˚Î˚yü ¢#ê˛ Ó°ˆÏï˛  !Ü˛ ˆÓyé˛yÎ˚⁄ !Ü˛ ˛õk˛!ï˛ˆÏï˛ ~Ü˛!ê˛ í˛z!qò öü%öy §Ç@ˇÃ• Ü˛ˆÏÓ˚ •yÓ˚ˆÏÓ!Ó˚Î˚yü

¢#ê˛ ≤Ã›ï˛ Óy öü%öy ÓÑyôy•z Ü˛Ó˚y ÎyÎ˚ ï˛y !°á%ö–

3. •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ ≤ÃˆÏÎ˚yçö#Î˚ï˛y Ä Ü˛yç §¡∫ˆÏ¶˛ !°á%ö–

4. •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏü í˛z!qò öü%öy !Ü˛û˛yˆÏÓ §ÇÓ˚«˛î Ä ˛õ!Ó˚ã˛Î≈y Ü˛Ó˚y •Î˚ ï˛y•yÓ˚ §¡∫ˆÏ¶˛ !°á%ö–

5. û˛yÓ˚ˆÏï˛Ó˚ Ü˛ˆÏÎ˚Ü˛!ê˛ áƒyï˛öyüy •yÓ˚ˆÏÓ!Ó˚Î˚yˆÏüÓ˚ xÓfliyöñ öyüñ fliy˛õö Ü˛y° Ä í˛z!qò öü%öyÓ˚ §Çáƒy

!°á%ö–

6. Digital herbarium §¡∫ˆÏ¶˛ §Ç!«˛Æ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

7. e-flora Ó!°ˆÏï˛ !Ü˛ ˆÓyé˛yÎ˚ Ó°%ö– ~!ê˛Ó˚ ≤Ãôyö §%!Óôy=!° §¡∫ˆÏ¶˛ §Ç!«˛Æ xyˆÏ°yã˛öy Ü˛Ó˚&ö–
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9.12 í˛z_Ó˚üy°y

xö%¢#°ö#-I

1.�
0���1��� �$0��������2��3

a) •yÓ˚ˆÏÓ!Ó˚Î˚yü

b) í˛z!qòöü%öy §Ç@ˇÃ•ñ §ÇÓ˚«˛î Ä ˛õ!Ó˚ã˛Î≈y

c) ≤Ã!ï˛!ö!ôc

d) ˆ§rê˛Δy° öƒy¢öy° •yÓ˚ˆÏÓ!Ó˚Î˚yü ~ÓÇ CAL

e) •zÌy•z° xƒy°ˆÏÜ˛y•° Ä üyÓ˚!Ü˛í˛z!Ó˚Ü˛ ~ƒy!§í˛

f) Ü˛yÓ≈ö í˛y•z §y°ú˛y•zí˛

g) 1787

h) Digital image

i) Computer

j) §öy_´Ü˛Ó˚î

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) ày Ï̂í≈̨ ö

b) ú%˛°ñ ú˛°ñ ˛õyï˛y§• í˛y°

c) ü%¡∫y•z

d) ~ƒˆÏe´y!öü

e) ˆòáy ÎyˆÏÓ

f) §•ç§yôƒ

��,�$�<$	
�=>����

1. 9.2.1, 9.2.2 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

2. 9.4 Ä 9.5 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–
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3. 9.3 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

4. 9.6 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

5. 9.7 xÇˆÏ¢ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

6. 9.8 xÇˆÏ¢ !Ó£ÏÎ˚!ê˛ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–

7. 9.9 xÇˆÏ¢ !Ó£ÏÎ˚!ê˛ xyˆÏ°y!ã˛ï˛ •ˆÏÎ˚ˆÏåÈ–
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������10 � ���%	�5��������+
���,������
�	���
�
�����67�
05����
�	89��	�
*
5���
�-���(Diagnostic Characters)���&��:�*�;�
����	
(���!�<=	� (Systematic Position)

����

10.0 �����	
�

10.1 �
�������

10.2 �$�������AEA!��������,��4��� (Magnoliaceae)

10.3 �$�������AEA���Jf���4���� (Nymphaeaceae)

10.4 �$�������AEA!��,��'���� (Malvaceae)

10.5 �$�����������������������9����(Cucurbitaceae)

10.6 �$�������AEA#+ ����M����� 6� �g���������� (Cruciferae / Brassicaceae)

10.7 �����)


*�+
�,��

10.8 �����
-�� �
./��,�

10.9 ������!�,�

10.0 í ẑ̨ Ïj¢ƒ

� ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!°Ó˚ myÓ˚y í˛z!qò!ê˛ ˆÜ˛yö ˛õ!Ó˚ÓyÓ˚û%˛_´ Óy ˆàyˆÏeÓ˚ ï˛y §öy_´Ü˛Ó˚î

Ü˛Ó˚y ÎyˆÏÓ Óy çyöy ÎyˆÏÓ–

� ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!°Ó˚ myÓ˚y ~Ü˛!ê˛ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye xöƒ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye ˆÌˆÏÜ˛

!Ü˛û˛yˆÏÓ ˛õ,ÌÜ˛ ï˛y çyöy ÎyˆÏÓ–

� ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ Óy ˆàye!ê˛Ó˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö í˛z!qò!ê˛Ó˚ ã˛!Ó˚e=!°Ó˚ myÓ˚y !öô≈yÓ˚î Ü˛Ó˚y ÎyˆÏÓ–

� ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!°Ó˚ !û˛!_ˆÏï˛ x!û˛Óƒ!_´ü)°Ü˛ ≤ÃÓîï˛y (Evolutionary trends) çyöy ÎyˆÏÓ–

135
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10.1 ≤ÃhflÏyÓöy

ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ•z í˛z!qò !ã˛!•´ï˛ Ü˛Ó˚yÓ˚ í˛z˛õyÎ˚ñ ï˛y•z í˛z!qò ˛õ!Ó˚ÓyÓ˚ñ Óy ˆàye !ã˛!•´ï˛Ü˛Ó˚ˆÏîÓ˚ çöƒ

˛õÑyã˛!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚ˆÏeÓ˚ Óî≈öy ˆòÄÎ˚y •Û°– ~•z ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚#

ã˛!Ó˚e=!°Ó˚ üyôƒˆÏü ˛õ!Ó˚ÓyÓ˚=!° §öy_´ Ü˛Ó˚y ÎyˆÏÓ–

~åÈyí˛¸yÄ !Ó!û˛ß¨ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ xö%§yˆÏÓ˚ ~•z ˛õ!Ó˚ÓyÓ˚=!°Ó˚ Óy ˆàye=!°Ó˚ ˆ◊î#!Óöƒy§àï˛

xÓfliyöÄ Ó°y •ˆÏ°y–

10.2 ˛õ!Ó˚ÓyÓ˚ SˆàyeVÙÈÈÙÈÈÙÈÈÙÈÈÙÈüƒyà Ï̂öy!° Ï̂Î̊§# (Family Magnoliaceae)
�a)�>��
ST��0G�������� ������� G����#H�,�(Diagnostic characters)�=W,

i) í˛z!qò=!° •Î˚ Ü˛y¤˛° Ó,«˛ xÌÓy =Õ√–

ii) ˛õe ~Ü˛yhsˇÓ˚ñ §Ó˚° SˆüÔ!°Ü˛V Óy xá[˛–

iii) ˛õ%‹õ!Óöƒy§ !öÎ˚ï˛ñ ¢#£Ï≈fli xÌÓy Ü˛y!«˛Ü˛–

iv) ˛õ%‹õ §¡õ)î≈ñ í˛zû˛!°Dñ x!ôàû≈˛ñ Ó‡≤Ã!ï˛§üñ ~ƒyÇ¢Ü˛ó ˛õ%‹õy«˛ ò#â≈ Óy  í˛z_°ó ˛õ%‹õ˛õ%ê˛ 9!ê˛

Óy x§Çáƒ á[˛Î%_´ñ ò°§ò,¢ñ §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ó ˛õ%ÇhflÏÓÜ˛ÈÙÈ~Ó˚ ˛õ%ÇˆÏÜ˛¢Ó˚ x§Çáƒ Ä ü%_´

~ÓÇ ò#â≈ ˛õ%‹õyˆÏ«˛Ó˚ í˛z˛õÓ˚ §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ó ˛õ%Çôyö#ÈÙÈ2!ê˛ ˆÜ˛y£Ï!Ó!¢‹Tó flf#hflÏÓÜ˛ÈÙÈ~Ó˚

àû≈˛˛õe x§Çáƒ Ä ü%_´ñ ò#â≈ ˛õ%‹õyˆÏ«˛Ó˚ í˛z˛õÓ˚ §!˛õ≈°yÜ˛yˆÏÓ˚ §!Iï˛ó àû≈˛y¢Î˚ x!ôàû≈˛ñ ~Ü˛

≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T

v) ú˛° ˛õ%O#û)˛ï˛ ú˛!°Ü˛° (follicle) xÌÓy ˆÓÓ˚# (berry); Ó#ç §§ƒ°–

í˛zòy•Ó˚î ≠

Michelia champaca L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ü˛öÜ˛ã˛Ñy˛õy † fl∫î≈ã˛y˛õy

Magnolia grandiflora L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ SüƒyàˆÏöy°#Î˚yV !•üãÑ˛y˛õy

Magnolia pterocarpa Roxb.ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ  ò%!°ã˛y˛õy

b)� !��������,��4���� �$������������ ��� �����#��� �����������%�� *��1��� (Systematic Position)

c)� �$��������9����*���!�G������#���>��
ST��(Primitive Characters)

í˛z˛õˆÏÓ˚ í˛z!Õ‘!áï˛ ~D°yÓ˚ Ä ≤ÃyˆÏrê˛° Óƒï˛#ï˛ í˛z!qò !ÓK˛yö#àˆÏîÓ˚ §ÓyÓ˚ üï˛yö%§yˆÏÓ˚ ~•z ˛õ!Ó˚ÓyÓ˚!ê˛ Óy

ˆàye!ê˛ xy!ò ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ§¡õß¨– xy!ò ã˛!Ó˚e=!° •ˆÏ°y Ü˛y¤˛°ñ ˛õ%‹õ!Óöƒy§!öÎ˚ï˛ñ ˛õ%‹õ ~ƒyÇ¢Ü˛ñ
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iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones

Polypetalae

Thalamiflorae

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Archichlamydeae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Magnoliidae

Magnoliales

Magnoliaceae

Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)

˛õ!Ó̊ÓyÓ̊

(Family)

Ranales
(=ˆÜ˛y•ê≈̨   =Cohort)

Magnoliaceae

(= ˛õ!Ó˚ÓyÓ˚

= Family)

Ranales

Magnoliaceae

Magnoliales

Magnoliaceae

í˛zû˛!°Dñ §¡õ)î≈ñ Ó‡≤Ã!ï˛§ü ~ÓÇ ˛õ%‹õhflÏÓˆÏÜ˛Ó˚ §Ü˛° ˛õ%‹õ˛õ%ê˛ñ ˛õ%ÇˆÏÜ˛¢Ó˚ñ àû≈˛ˆÏÜ˛¢Ó˚ •zï˛ƒy!ò Ó‡ Ä ü%_´

~ÓÇ ò#â≈ ˛õ%‹õy«˛ÈÙÈ~Ó˚ í˛z˛õÓ˚ §!˛õ≈°yÜ˛yˆÏÓ˚ xÓ!fliï˛– ˆÓsiyü Ä ‡Ü˛yÓ˚ xÓ¢ƒ ~•z§Ó ≤ÃÓîï˛y flõ‹Tû˛yˆÏÓ í˛zˆÏÕ‘á

Ü˛ Ï̂Ó˚ö!ö– ~D°y Ï̂Ó˚Ó˚ ü Ï̂ï˛ ~•z ˆàye!ê˛Ó˚ xÓfliyö ˆ◊î# Dicotyledoneae, í z̨̨ õ Ï̂◊î# ArchichlamydeaeÈÙÈ~Ó˚

xhsˇà≈ï˛ 18öÇ Óà≈ Ranales-~Ó˚ üˆÏôƒ–

•y!ã˛ö§öÈÙÈ~Ó˚ üï˛yö%§y Ï̂Ó˚ í z̨˛õ˛õÓ≈ Dicotyledones, !Óû˛yà Archichlamydeae, Lignosae ò°û%̨ _´ñ

Óà≈ Magnoliates-~Ó˚ xhsˇà≈ï˛ ≤ÃÌü ˛õ!Ó˚ÓyÓ˚ Magnoliaceae–

e´ö Ï̂Ü˛y Ï̂Î˚fiê˛ÈÙÈ~Ó˚ üï˛yö%§y Ï̂Ó˚ ˆ◊î# Magnoliopsida, í z̨̨ õ Ï̂◊î# MagnoliidaeÈÙÈ~Ó˚ xhsˇà≈ï˛ ≤ÃÌü ˛Óà≈

Magnoliales-~Ó˚ üˆÏôƒ ~•z ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ xÓfliyö–
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10.3 ˛õ!Ó˚ÓyÓ˚ SˆàyeV��������������!ö!¡≥˛ Ï̂Î˚§# (Family Nymphaeaceae)
�a)�>��
ST��0G�������� ������� G����#H�,�(Diagnostic characters)�=W,AEEEA

i) í˛z!qò=!° ~Ü˛ Óy Ó‡Ó£Ï≈ç#Ó# ç°ç ~ÓÇ Ü˛y[˛ §yôyÓ˚îï˛É @ˇÃ!siÜ˛® Î%_´–

ii) ˛õe ú˛°Ü˛ ˆüÔ!°Ü˛ñ Ó,_yÜ˛yÓ˚ Óy í˛z˛õÈÙÈÓ,_yÜ˛yÓ˚ó ˛õeÓÈ,hsˇ ò#â≈–

iii) ˛õ%‹õ ~Ü˛Ü˛ñ ¢#£Ï≈Ü˛ñ í˛zû˛!°Dñ §¡õ)î≈ñ Ó‡≤Ã!ï˛§üó ˛õ%‹õÓ,hsˇò#â≈ó ˛õ%‹õ˛õ%ê˛ 6 ˆÌˆÏÜ˛ x§Çáƒ

~ÓÇ Ó,!ï˛ Ä ò° Óy ˛õÑy˛õ!í˛¸ˆÏï˛ !ÓˆÏû˛!òï˛ó Ó,ï˛yÇ¢ 3-6ñ ü%_´ó ò° Óy ˛õÑy˛õ!í˛¸ 3 ˆÌˆÏÜ˛ xˆÏöÜ˛

(many), ü%_´ó ≤ÃyÎ˚§ ò° ˆÌ Ï̂Ü˛ ˛õ%Ç Ï̂Ü˛¢Ó˚ÈÙÈ~Ó˚ e´ü˛õ)î≈ï˛y ≤Ãy!Æ ˆòá Ï̂ï˛ ˛õyÄÎ˚y ÎyÎ˚ó ˛õ%Ç Ï̂Ü˛¢Ó˚

x§Çáƒó flf#hflÏÓˆÏÜ˛ àû≈˛˛õe xÇ§áƒó àû˛≈y¢Î˚ Ó‡ ˛≤ÃˆÏÜ˛y¤˛ !Ó!¢‹T–

iv) ˛ú˛° ˆÓÓ˚# (berry)–

í˛zòy•Ó˚î ≠

Nelumbo nucifera Gaertn. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ü˛ü° Óy ˛õp

Nymphaea pubesces Willd ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ¢y°%Ü˛ Óy ¢ƒy˛õ°y

Euryale ferox Salisb. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ üyÜ˛öy Óy üyáöy

Victoria amazonica (Poeppig) Klotz. ~ÓÇ

V. cruziama d’ Orbigny ÙÈÈÙÈÈÙÈÈÙÈÈÙ Èxyüyçö!°!°–

� b)� ���Jf���4���� �$������������ ��� �����#��� �����������%�� *��1��� (Systematic Position)

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î# (Class)
í z̨̨ õ Ï̂◊î#

(Subclass)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones
Polypetalae

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae
Archichlamydeae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida
Magnoliidae
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10.4 ˛õ!Ó˚ÓyÓ˚ SˆàyeV��������������üƒy°ˆÏû˛§# (Family  Malvaceae)
� �a)�>��
ST��0G�������� ������� G����#H�,�(Diagnostic Charaters)�=W,

i) í˛z!qò=!° §yôyÓ˚îï˛ Ó#Ó˚&Í xÌÓy =Õ√çyï˛#Î˚ Óy !Ü˛å%È Ó,«˛ çyï˛#Î˚–

ii) í˛z!qˆÏò §yôyÓ˚îï˛É °y°y Óy !üí˛z!§ˆÏ°ç (mucilage) ÌyˆÏÜ˛–

iii) Ü˛y[˛ §yôyÓ˚îï˛É ˆÓ˚yü¢–

iv) ˛õe ˆüÔ!°Ü˛ Óy §Ó˚°ñ ~Ü˛yhsˇÓ˚ñ ü%_´ ˛õyŸª≈#Î˚ í˛z˛õ˛õe !Ó!¢‹T–

v) ˛õ%‹õ!Óöƒy§ !öÎ˚ï˛ñ Ü˛y!«˛Ü˛ñ §yôyÓ˚îï˛ ~Ü˛Ü˛–

vi) ˛õ%‹õ §¡õ)î≈ñ í˛zû˛!°Dñ x!ôàû≈˛ñ Ó‡≤Ã!ï˛§üñ ˛õM˛ÈyÇ¢Ü˛ó Ó,ï˛yÇ¢ 5!ê˛ñ Î%_´ó ò° 5!ê˛ñ ü%_´ñ

xyÓ!ï≈˛ï˛ (twisted / contorted); ˛õ%ÇˆÏÜ˛¢Ó˚ x§Çáƒó ˛õ%Çò[˛ Î%_´ ~ÓÇ ~Ü˛=FåÈó ˛õÓ˚yàôyö#

~Ü˛ˆÏÜ˛y£Ï!Ó!¢‹Tñ Ó,E˛yÜ˛yÓ˚ó àû≈˛˛õe 5-10 xÌÓy 5 =!îï˛Ü˛ó àû˛≈y¢Î˚ 5-10˛ Óy x!ôÜ˛

≤ÃˆÏÜ˛y¤˛Î%_´–

vii) ú˛° Ü˛ƒy˛õ!§í˛z° (capsule) Ä §y•zˆÏçyÜ˛y˛õ≈ó Ó#ç §§ƒ°ñ §yôyÓ˚îï˛ Ó,E˛yÜ˛yÓ˚–

í˛zòy•Ó˚î ≠

Hibisucs rosa-sinensis L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ çÓy

Abelmoschus esculentus

(L.) Moench. ÙÈÈÙÈÈÙÈÈÙÈÈÙ È̂ û˛![˛ñ ˆì˛í˛¸§

Hibiscus cannabinus L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆühflÏy˛õyê˛–

Ranales

Nymphaeaceae

§y!Ó˚

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó̊ÓyÓ̊

(Family)

Thalamiflorae

Ranales
(=ˆÜ˛y•ê≈˛ = Cohort)

(= ̨õ!Ó̊ÓyÓ̊ = Family)
Nymphaeaceae

Ranales

Nymphaeaceae

Nymphaeales

Nymphaeaceae
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Sida rhombifolia L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ °y°ˆÏÓí˛¸y°y

Thespesia populnea

(L.) Soland. ex Correa ÙÈÈÙÈÈÙÈÈÙÈÈÙĘ̀ õÓ˚¢ !˛õ˛õ%° Óy â^ˇê˛yÜ˛î≈

b)� !��,��'���� �$������������ ��� �����#��� ����� �������%�� *��1��� (Systematic Position)

c)�*�'����� ����
��%���(Evolutionary Trends)

i) Ó,«˛ ˆÌˆÏÜ˛ =Õ√ Ä ˛õˆÏÓ˚ Ó#Ó˚&Í–

ii) ˛õ%ÇˆÏÜ˛¢Ó˚=!° Î%_´ Ä ~Ü˛=FåÈñ ö°yÜ˛yÓ˚–

iii) ˛õÓ˚yàôyö# ~Ü˛ˆÏÜ˛y£Ï!Ó!¢‹T Ä Ó,E˛yÜ˛yÓ˚–

iv) àû≈˛˛õe=!°Ó˚ §Çáƒy ˆÓ¢# ˆÌˆÏÜ˛ Ü˛ü (5!ê˛), ˛Î%_´–

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

Malvales

Malvaceae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)

ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)

˛õ!Ó̊ÓyÓ̊

(Family)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones

Polypetalae

Thalamiflorae

Malvales
(= ˆÜ y̨•ê≈̨  = Cohort)

(= ̨õ!Ó̊ÓyÓ̊ = Family)
Malvaceae

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Archichlamydeae

Malvales

Malvaceae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Dilleniidae

Malvales

Malvaceae
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10.5 ˛õ!Ó˚ÓyÓ˚ÈÙÈ!Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# (Family Cucurbitaceae)
� �a)�>��
ST��0G�������� ������� G����#�(Diagnostic charaters) =,AEEEA

i) í˛z!qò=!° ˆÓ˚y!•ö# Óy xö%û)˛!üÜ˛ Ó#Ó˚&Í çyï˛#Î˚ó xyÜ˛£Ï≈Î%_´ó §•Óy§# Óy !û˛ß¨Óy§#–

ii) ˛˛õe ~Ü˛yhsˇÓ˚ñ ˆüÔ!°Ü˛–

iii) ˛˛õ%‹õ!Óöƒy§ !öÎ˚ï˛ñ ~Ü˛Ü˛ xÌÓy x!öÎ˚ï˛–

iv) ˛õ%‹õ x§¡õ)î≈ñ ~Ü˛!°Dñ àû≈˛¢#£Ï≈ñ Ó‡ ≤Ã!ï˛§üñ ˛õM˛ÈyÇ¢Ü˛ó í˛zû˛Î˚ ˛õ%ˆÏ‹õ Ó,ï˛yÇ¢ 5ñ Î%_´ó ò°

5!ê˛ Î%_´ñ §yôyÓ˚îï˛ â^ˇê˛yÜ,˛!ï˛ñ xÌÓy ü%_´ó ˛õ%Ç˛õ%‹õÈÙÈ˛õ%ÇhflÏÓÜ˛ Î%_´ (synandrous); ˛õ%ÇˆÏÜ˛¢Ó˚

§yôyÓ˚îï˛ 5 xÌÓy 1 Óy 3˛ñ Î%_´ó ˛õÓ˚yàôyö# ûÑ˛yç!Ó!¢‹Tñ Î%_´ó àû˛≈˛õe 3!ê˛ñ Î%_´ó àû≈˛ˆÏÜ˛y£Ï

xôÉàû≈˛ó xüÓ˚y!Óöƒy§ Ó‡ ≤Ãyhsˇ#Î˚–

v) ˛ú˛° ˆ˛õˆÏ˛õy (pepo) çyï˛#Î˚ xÌÓy ˆÓÓ˚# (berry)ó Ó#ç §yôyÓ˚îï˛ x§Çáƒñ x§§ƒ°–

í˛zòy•Ó˚î ≠

Cucurbita maxima Duch. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ü %̨üí ¸̨y

Trichosanthes dioica Roxb. ÙÈÈÙÈÈÙÈÈÙÈÈÙĘ̀ õê˛°

Coccinia grandis (L.) Voigt ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆï˛°yÜ%˛ã˛y

Cucumis sativus L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ¢¢y

��b) �$+S$��)����%�� (Floral formula)

˛õ%Ç˛õ%‹õ  (5) (5) or 5 1 to (3) (5)K C A or

flf#˛õ%‹õ (5) (5) 5K C or C (3)G−

� �c) ����������������9���� �$������������ �����������%�� *��1��� (Systematic Position)

iii) •y!ã˛ö§ö

Dicotyledones

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚ ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛° iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

�

�
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10.6 ˛õ!Ó̊ÓyÓ̊ Óy ˆàye��������������e´!§ Ï̂ú˛Ó̊# Óy Ó y!§ Ï̂Ü˛§# ( Family Cruciferae xÌÓy

Brassicaceae)
e´!§ˆÏú˛Ó˚# §!ë˛Ü˛ öyü– öyü!ê˛ e´!§ú˛ü≈ ò°ü[˛° (cruciform corolla) ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ !û˛!_ˆÏï˛

ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– Óï≈˛üyˆÏö §Ç!•ï˛y ö#!ï˛ xö%§yˆÏÓ˚ Sö#!ï˛ 4 Ä !Óôyö 16-28 ˛õ!Ó˚ÓyÓ˚ Óy ˆàyˆÏeÓ˚ öyü ≤Ãï˛#Ü˛

çy!ï˛ Óy àˆÏîÓ˚ öyˆÏüÓ˚ !û˛!_ Ü˛ˆÏÓ˚ •ÄÎ˚y ã˛y•z– ï˛y•z ≤Ãï˛#Ü˛ àî Óy çy!ï˛ Ó y!§Ü˛y (Brassica)ÈÙÈ~Ó˚ §!•ï˛

ˆ¢ˆÏ£Ï -aceae˛ Î%_´ Ü˛ˆÏÓ˚ ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ xyÓ˚ ~Ü˛!ê˛ öyü •° Ó y!§ˆÏÜ˛§#– §Ç!•ï˛yÓ˚ ö#!ï˛ xö%§yˆÏÓ˚ ~Ü˛!ê˛

Óƒ!ï˛e´ü í˛zòy•Ó˚î ~ÓÇ ~!ê˛ ˛õ!Ó˚Ó!ï≈˛ï˛ öyü (Nomina alternativum Óy Alternate name)– í˛zû˛Î˚ öyü•z

§Ç!•ï˛yÓ˚ ö#!ï˛ xö%§yˆÏÓ˚ à,•#ï˛ Ä ÓƒÓ•*ï˛–

a) >��
ST��0G�������� �������G����#H�,�(Diagnostic Characters)�=W,AEEEA

i) í˛z!qò=!° §yôyÓ˚îï˛ 1 Óy 2˛ Ó£Ï≈ç#Ó# Ó#Ó˚&Í–

ii) í˛z!qÏò Ó˚§Î%_´–

iii) ˛õe ˆüÔ!°Ü˛ Óy §Ó˚°ñ ~Ü˛yhsˇÓ˚ñ ü)°Ü˛ÈÙÈ˛õeyÜ˛yÓ˚ (lyrate shape)–

iv) ˛˛õ%‹õ!Óöƒy§ x!öÎ˚ï˛ñ ¢#£Ï≈fli Óy Ü˛y!«˛Ü˛–

Archichlamydeae

Cucurbitales

Cucurbitaceae

!Óû˛yà

(Division)

ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó˚ÓyÓ˚

(Family)

Dicotyledones

Polypetalae

Calyciflorae

Passiflorales
(= ˆÜy̨•ê≈̨ = Order)

Cucurbitaceae
(= ̨õ!Ó̊ÓyÓ̊ = Family)

Dicotyledoneae

Metachlamydeae

Cucurbitales

Cucurbitaceae

Magnoliopsida

Dilleniidae

Violales

Cucurbitaceae
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v) ˛õ%‹õ §¡õ)î≈ñ í˛zû˛!°Dñ x!ôàû≈˛ñ Ó‡ ≤Ã!ï˛§üñ ã˛ï%˛Ì≈yÇ¢Ü˛ (4-merous)ó Ó,ï˛yÇ¢ 4!ê˛ñ 2˛!ê˛

xyÓˆÏï≈˛ xÓ!fliï˛ñ ü%_´ó ò° 4!ê˛ñ e´!§ú˛ü≈ñ ü%_´ó ˛õ%ÇˆÏÜ˛¢Ó˚ 6!ê˛ñ ò#â≈ã˛ï%˛¤˛Î˚#ó Óy!•ˆÏÓ˚Ó˚

xyÓˆÏï≈˛ 2!ê˛ ˆåÈyê˛ñ ˛õyŸª≈flió !û˛ï˛ˆÏÓ˚Ó˚ xyÓˆÏï≈˛ 4˛!ê˛ Óí˛¸ ~ÓÇ 2˛!ê˛Ó˚ xÓfliyö ˛õÿ˛yÍÈÙÈ˛õyŸª≈ Ä

x˛õÓ˚ 2!ê˛Ó˚ xÓfliyö §¡ø%áÈÙÈ˛õyŸª≈ (posterio-lateral ~ÓÇ  anterio-lateral)ó àû≈̨ ˛õe 2!ê˛ñ

Î%_´ñ ˛õyŸª≈flió àû≈̨ y¢Î˚ ˆÓ˚≤’yü (replum) Óy öÜ˛° (false)˛˛ ≤Ãyã˛# Ï̂Ó˚Ó˚ (partition) myÓ˚y 2˛!ê˛

≤ÃˆÏÜ˛y¤˛Î%_´ó xüÓ˚y!Óöƒy§ (placentation) Ó‡≤Ãyhsˇ#Î˚–

vi) ú˛° !§!°ˆÏÜ˛yÎ˚y Óy !§!°!Ü˛í˛z°y (siliqua or silicula)ó Ó#ç Ü˛ü Óy ˆÓ¢#ó x§§ƒ°ó

Ó#ç˛õe ò%!ê˛ ˜ï˛°Î%_´–

í˛zòy•Ó˚î ≠

Brassica juncea (L.) Czern.&.Coss. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ó˚y•z §!Ó˚£Ïy

Brassica napus L.˛ ÙÈÈÙÈÈÙÈÈÙÈÈÙ È§yòyÓ˚y•z§!Ó˚Î˚y

Raphanus sativus L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ü)°y

Brassica oleracea L. var. botrytis L.˛ ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ú%˛°Ü˛!˛õ

Brassica oleracea L. var. capitata L.˛ ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ÓÑyôyÜ˛!˛õ

Cardamine flexuosa Withering˛ ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆ°•z¢yÜ˛–

b) # ����M����� 6� �g���������� �$������������ ����������� �%�� *��1��� (Systematic Position)

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î# (Class)
í z̨̨ õ Ï̂◊î#

(Subclass)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones
Polypetalae

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae
Archichlamydeae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida
Dilleniidae

�

�
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c) *�'����� !0,����
��%���(Evolutionary Trends)

i) í˛z!qò=!° Ó#Ó˚&Í–

ii) Ó,ï˛yÇ¢ñ ò°ñ ˛õ%ÇˆÏÜ˛¢Ó˚ Ä àû≈˛ˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy Ü˛ü–

iii) ˛àû≈˛˛õe ò%!ê˛ ~ÓÇ Î%_´–

iv) ˛ú˛° !§!°ˆÏÜ˛yÎ˚y Óy !§!°!Ü˛í˛z°y SÜ˛ƒy˛õ§%° çyï˛#Î˚V–

v) ˛Ó#ç x§§ƒ°ñ §ÇáƒyÎ˚ x“–

10.7 §yÓ˚yÇ¢

~•z ~Ü˛Ü˛!ê˛ˆÏï˛ ˛õÑyã˛!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° §¡∫ˆÏ¶˛ çyöy ˆà°– ≤ÃˆÏï˛ƒÜ˛

˛õ!Ó˚Óy Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e ˆüyê˛ ã˛yÓ˚!ê˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ Ï̂ï˛ xÓfliyö çyöy ˆà°– ≤Ã!ï˛ ˛õ!Ó˚Óy Ï̂Ó˚Ó˚ ü Ï̂ôƒ x!û˛Óƒ!_´ü)°Ü˛

≤ÃÓîï˛y çyöy ˆà°–

üƒyàˆÏöy!°ˆÏÎ˚§# ˆàyˆÏeÓ˚ ˆ«˛ˆÏe xy!òü ã˛!Ó˚e=!°Ó˚ xÓfliyö ˆÓ¢#–

xö%¢#°ö#

1.�
0���1��� �$0��������2��3

a) üƒyàˆÏöy!°ˆÏÎ˚§# ˆàyˆÏeÓ˚ ˛õ%‹õ!Óöƒy§ ñ  Ä  ~Ü˛Ü˛–

b) !ÓK˛yö# ˆÓsiyü Ä ‡B˛yˆÏÓ˚Ó˚ üˆÏï˛ !Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ Óà≈ •ˆÏ°y –

c) !ö!¡≥˛ˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ í˛z!qò=!°  xÓfliyÎ˚ çß√yÎ˚–

Cruciales

Cruciferae

�����

(Series)
���

(Order)
�	�
������
���

(Natural order)

�
��������

(Family)

Thalamiflorae

Parietales
(= ˆÜ˛y•ê≈˛

= Cohort)

Cruciferae
(= ˛õ!Ó˚ÓyÓ˚

= Family)

Rhoeadales

Cruciferae

Capparales

Cruciferae
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d) !Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ í˛z!qò  Î%_´–

e) e´!§ˆÏú˛Ó˚# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õe=!°Ó˚ xyÜ,˛!ï˛ –

f) üƒy°ˆÏû˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õ%ÇˆÏÜ˛¢Ó˚ ò[˛=!°  Ä –

g) üƒy°ˆÏû˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õÓ˚yàôyö#  ˆÜ˛y£Ï!Ó!¢‹T ~ÓÇ  xyÜ˛yˆÏÓ˚Ó˚–

h)̨ Ó y!§ˆÏÜ˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ú˛°=!° •ˆÏ°y –

i) Ó y!§ˆÏÜ˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õ%ÇˆÏÜ˛¢Ó˚ –

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) üƒyàˆÏöy!°ˆÏÎ˚§# ˆàyˆÏeÓ˚ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy (2 / 4 /˛ x§Çáƒ)–

b) !ö!¡≥˛ˆÏÎ˚§# ˆàyˆÏeÓ˚ ˛õˆÏeÓ˚ Ó,hsˇ SˆåÈyê˛ † Óí˛¸V–

c) !Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# ˆàyˆÏeÓ˚ ˛õ%‹õ S~Ü˛!°D † í˛zû˛!°DV

d) üƒy°ˆÏû˛§# ˆàyˆÏeÓ˚ í˛z!qˆÏòÓ˚ ˛õ%ˆÏ‹õÓ˚ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ §Çáƒy S~Ü˛!ê˛ † Ó‡V–

e) Ó y!§ˆÏÜ˛§# ˆàyˆÏeÓ˚ ˛àû≈˛y¢ˆÏÎ˚Ó˚ xüÓ˚y!Óöƒy§ S≤Ãyhsˇ#Î˚ † Ó‡≤Ãyhsˇ#Î˚V–

f) !Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ àû≈˛y¢ˆÏÎ˚Ó˚ xÓfliyö Sx!ôàû≈˛V–

10.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. üƒyàˆÏö!°ˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ xy!òü ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ §¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚&ö– ~•z ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚

˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° !Ü˛ !Ü˛ ï˛y !°!˛õÓk˛ Ü˛Ó˚&ö–

2. !ö!¡≥˛ˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° ~ÓÇ •z•yÓ˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö

§¡∫ˆÏ¶˛ xyˆÏ°yã˛öy Ü˛Ó˚&ö–

3. !Ü˛í˛zÜ˛yÓ˚!ÓˆÏê˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° !°á%ö– ~•z ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ~Ü˛!ê˛

í˛z!qˆÏòÓ˚ !ÓK˛yö§¡øï˛ öyü !°á%ö–

4. üƒy°ˆÏû˛§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° !°á%ö– ~•z ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ò%•z!ê˛ xÌ≈Ü˛Ó˚#

í˛z!qˆÏòÓ˚ !ÓK˛yö§¡øï˛ öyö !°á%ö–

5. e´!§ˆÏú˛Ó˚# ˆàyˆÏeÓ˚ ˛õ!Ó˚Ó!ï≈˛ï˛ öyü!ê˛ !°á%ö– •z•yÓ˚ ˛õ%ÇˆÏÜ˛¢ˆÏÓ˚Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ=!° !öˆÏj≈¢

Ü˛Ó˚&ö– ~•z ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ~Ü˛!ê˛ ˜ï˛°çyï˛#Î˚ í˛z!qò Ä ~Ü˛!ê˛ xÌ≈Ü˛Ó˚# í˛z!qˆÏòÓ˚ !ÓK˛yö§¡øï˛ öyü

!°á%ö–
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10.9 í˛z_Ó˚üy°y

xö%¢#°ö#

1.�
0���1��� �$0��������2��3

a) !öÎ˚ï˛ñ Ü˛y!«˛Ü˛ Ä ¢#£Ï≈fli ~Ü˛Ü˛

b) Passiflorales S˛õƒy!§ Ï̂úœ̨ y Ï̂Ó˚°#§V

c) ç°ç

d) xyÜ˛£Ï≈

e) ü)°Ü˛ÈÙÈxyÜ˛yÓ˚

f) x§Çáƒ Ä ~Ü˛=FåÈ

g)̨ ˛~Ü˛ ~ÓÇ Ó,E˛yÜ˛yÓ˚

h)̨ !§!°ˆÏÜ˛yÎ˚y Ä !§!°!Ü˛í˛z°y

i) ò#â≈ã˛ï%̨ ¤˛Î˚#

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) x§Çáƒ

b) Óí˛̧

c) ~Ü˛!°D

d) Ó‡

e) Ó‡≤Ãyhsˇ#Î˚

f) xôÉàû≈˛

�����
-�� �
./��,�

1. !Ó£ÏÎ˚!ê˛ 10.2 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

2. !Ó£ÏÎ˚!ê˛ 10.3 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

3. !Ó£ÏÎ˚!ê˛ 10.5 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

4. !Ó£ÏÎ˚!ê˛ 10.4 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

5. !Ó£ÏÎ˚!ê˛ 10.6 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–
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������ 11 � ���%	�5���� ����+
���,�� ����
�	�
� �	� �(	����
� ����67�
05���

�	89��	�
*� 5���
�-�� (Diagnostic Characters),
��	�� �
����36�
&�������(Floral Formula) ��&��:�*�;�
����	
(���!�<=	�˛�(Systematic Position)-II

����

11.0 �����	
�

11.1 �
�������

11.2 �$�������AEA�,H�!������� ��� M��������� F�hF,h (Leguminosae / Fabaceae s.l.)

11.3 �$�������AEA=����M�������4����(Euphorbiaceae)

11.4 �$�������AEA*�!����,��M����� ��� F����$��4���� (Umbelliferae / Apiaceae)

11.5 �����)


11.6 �����
-�� �
./��,�

11.7 ������!�,�

11.0 í ẑ̨ Ïj¢ƒ

~•z ~Ü˛Ü˛!ê˛ ˛õyë˛ Ü˛ˆÏÓ˚ xy˛õ!öÈÙÙÙÈ

� ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!°Ó˚ myÓ˚y í˛z!qò!ê˛ ˆÜ˛yö ˛õ!Ó˚ÓyÓ˚û%˛_´ Óy ˆàyˆÏeÓ˚ xhsˇû≈˛%_´ ï˛y

çyöˆÏï˛ ˛õyÓ˚ˆÏÓö–

� ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!°Ó˚ myÓ˚y ~Ü˛!ê˛ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye xöƒ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye ˆÌˆÏÜ˛

!Ü˛û˛yˆÏÓ ˛õ,ÌÜ˛ ï˛y !öô≈yÓ˚î Ü˛Ó˚ˆÏï˛ §«˛ü •ˆÏÓö–

� ˛õ%‹õ§ÇˆÏÜ˛ï˛ !Ü˛û˛yˆÏÓ ˆ°áy •Î˚ ï˛y xö%ôyÓö Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓö–

� ˛õ!Ó̊ÓyÓ̊!ê˛Ó̊ Óy ˆàye!ê˛Ó̊ ˆ◊î#!Óöƒy§àï˛ xÓfliyöñ í z̨!qò!ê˛Ó̊ ã˛!Ó̊e=!°Ó̊ myÓ̊y !öô≈yÓ̊î Ü˛Ó̊ Ï̂ï˛ ˛õyÓ̊ Ï̂Óö–

147
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11.1 ≤ÃhflÏyÓöy

~•z ~Ü˛Ü˛!ê˛ˆÏï˛˛ ˆüyê˛ ˛!ï˛ö!ê˛ ˛õ!Ó˚ÓyÓ˚ Óy ˆàyˆÏeÓ˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° Ä ï˛yˆÏòÓ˚

˛õ%‹õ§ÇˆÏÜ˛ï˛=!°Ó˚ Óî≈öy ˆòÄÎ˚y •ˆÏ°y– ˜Ó!¢‹Tƒ§)ã˛Ü˛ ã˛!Ó˚e Ä ˛õ%‹õ§ÇˆÏÜ˛ˆÏï˛Ó˚ §y•yˆÏÎƒ ˛õ!Ó˚ÓyÓ˚=!° §öy_´

Ü˛Ó˚y §Ω˛Ó •ˆÏÓ– ~åÈyí˛¸yÄ ~•z ˛!ï˛ö!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ Óy ˆàyˆÏeÓ˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö ˆüyê˛ 4!ê˛ ˆ◊î#!Óöƒy§

˛õk˛!ï˛ xö%§yˆÏÓ˚ Ó°y •Û°–

11.2 ˛õ!Ó˚ÓyÓ˚ �����!°=!üˆÏöy§# Óy ú˛ƒyˆÏÓ§# ~§.~° (Leguminosae or
Fabaceae s.l.)

!°=í˛zü Óy ˆ°yˆÏüöê˛yü (legume or lomentum) ú˛° !Ó!¢‹T í˛z!qò=!°ˆÏÜ˛ !°=!üˆÏöy§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚

Óy ˆàyˆÏeÓ˚ üˆÏôƒ Ó˚yáy •ˆÏÎ˚ˆÏåÈ– ~áyˆÏö ˛õ!Ó˚ÓyÓ˚ Óy ˆàye!ê˛Ó˚ öyü ú˛ˆÏ°Ó˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢ˆÏ‹TƒÓ˚ í˛z˛õÓ˚

!öû≈˛Ó˚¢#°– !°=!üˆÏöy§# (Leguminosae) §!ë˛Ü˛öyüñ Óï≈˛üyˆÏö §Ç!•ï˛yÓ˚ ö#!ï˛ xö%§yˆÏÓ˚ Sö#!ï˛ öÇ 4ÈÙÈ~

ôyÓ˚y 16-8V ~•z ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ ˛õ!Ó˚Ó!ï≈̨ ï˛ öyü (Nomina alternativum Óy Alternative name) •Û° ú˛ƒy Ï̂Ó§#

(Fabaceae)– ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ Óy ˆàye!ê˛Ó˚ öyü ~§. ~°. (s.l.= sensu lato) ¢∑ò%!ê˛ §ÇˆÏÎyˆÏà ~áyˆÏö

§¡õ)î≈ Ó,•Í xˆÏÌ≈ ˛õ!Ó˚ÓyÓ˚!ê˛ˆÏÜ˛ ˆÓyé˛yÎ˚ Óy !öˆÏj≈¢ Ü˛ˆÏÓ˚– ~û˛yˆÏÓ §ÇÜ˛#î≈ xˆÏÌ≈ ˆÓyé˛yˆÏï˛ ~§.~§. (s.s.)
¢∑ ò%!ê˛ (s. s. = sensu stricto) ÓƒÓ•*ï˛ •Î˚– ï˛áö ú˛ƒyˆÏÓ§# ~§.~§. (Fabaceae s.s.) §ÇÜ˛#î≈ xˆÏÌ≈

˛õ!Ó˚ÓyÓ˚!ê˛ˆÏÜ˛ ˆÓyé˛yÎ˚– ˆÓsiyü Ä ‡Ü˛yˆÏÓ˚Ó˚ fl∫yû˛y!ÓÜ˛ Óy ≤ÃyÜ,˛!ï˛Ü˛ ˆ◊î#!Óöƒy§ ˛õk˛!ï˛ˆÏï˛ !°=!üˆÏöy§# ~Ü˛!ê˛

fl∫yû˛y!ÓÜ˛ Óà≈ !•§yˆÏÓ àîƒ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ ˆÎ!ê˛ Óï≈˛üyˆÏö ˆàye Óy ˛õ!Ó˚ÓyÓ˚ !•§yˆÏÓ ï%˛°ö#Î˚– •z•y xyÓyÓ˚

í˛z˛õÓà≈ (Suborder) !•§yˆÏÓ 3!ê˛˛ û˛yˆÏà !Óû˛_´– ˆ§=!° Óï≈˛üyˆÏö í˛z˛õ˛õ!Ó˚ÓyÓ˚ Óy í˛z˛õˆÏàye !•§yˆÏÓ àîƒ

Ü˛Ó˚y •Î˚– ~=!° •ˆÏ°y ˛õƒy!˛õ°yÄöÎ˚í˛# (Papilionoideae), !§§y°!˛õ!öÄÎ˚í˛# (Caesalpinioideae) ~ÓÇ

üy•zˆÏüy§Î˚í˛# (Mimosoideae)– í˛z!qò!ÓK˛yö# •y!ã˛ö§ˆÏöÓ˚ ~ÓÇ e´öˆÏÜ˛yˆÏÎ˚ˆÏfiê˛Ó˚ üï˛yö%§yˆÏÓ˚ ~•z 3!ê˛ í˛z˛õÓà≈

Óy í˛z˛õ˛õ!Ó˚ÓyÓ˚=!° ˛õ)î≈üyeyÎ˚ ˛õ!Ó˚ÓyÓ˚ Óy ˆàye !•§yˆÏÓ àîƒ Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~•zˆÏ«˛ˆÏe ˛õƒy!˛õ°yÄöÎ˚í˛#

(Papilionoideae)ÈÙÈ~Ó˚ öyü ˛õ!Ó˚ÓyÓ˚ !•§yˆÏÓ !°!áï˛ •Î˚ ˛õƒy!˛õ°yÄˆÏö§# (Papilionaceae)– ~•z öyü

ò°ü[˛ˆÏ°Ó˚ ã˛y!Ó˚!eÜ˛ àë˛ˆÏöÓ˚ í˛z˛õÓ˚ !û˛!_ Ü˛ˆÏÓ˚ ≤ÃˆÏÎ˚yà Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ– ~áyˆÏö ≤Ãï˛#Ü˛ çy!ï˛Ó˚ öyü ≤ÃˆÏÎ˚yˆÏà

ú˛ƒyˆÏÓ§# (Fabaceae) ˛õ!Ó˚ÓyÓ˚ !•§yˆÏÓ ï%˛°ö#Î˚– ~•z ú˛ƒyˆÏÓ§# §ÇÜ˛#î≈ xˆÏÌ≈ xÌ≈yÍ ÷ô%üye ˛õƒy!˛õ°yÄöÎ˚í˛#

Óy ˛õƒy!˛õ°yÄˆÏö§#Ó˚ ˛õ!Ó˚Ó!ï≈˛ï˛ öyü ~ÓÇ •z•y §Ç!•ï˛yÓ˚ (4öÇ ö#!ï˛üy°yÓ˚V !öÎ˚ˆÏü Óƒ!ï˛e´ü– x˛õÓ˚ 2!ê˛

ˆ«˛ˆÏe ˛õ!Ó˚ÓyÓ˚=!°Ó˚ öyü=!° ÎÌyÎÌû˛yˆÏÓ ≤Ãï˛#Ü˛ çy!ï˛Ó˚ öyˆÏüÓ˚ §!•ï˛ Î%_´ •ˆÏÎ˚ !§§y°!˛õ!öˆÏÎ˚§#

(Caesalpiniaceae) ~ÓÇ üy•ẑ Ïüy Ï̂§§# (Mimosaceae)– e´ö Ï̂Ü˛y Ï̂Î˚fiê˛ÈÙÈ~Ó˚ üï˛yö%§y Ï̂Ó˚ 3!ê˛ ˛õ,ÌÜ˛ ˛õ!Ó˚ÓyÓ˚–

a)��,H�!����������M���������F�hF,h�(Leguminosae or Fabaceae s.l.)��$������������>��
ST��0G���
���� �������G����#H�,�(Diagnostic characters) =,AEEEA
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i) í˛z!qò=!° Ó#Ó˚&Íñ =Õ√ xÌÓy Ó,«˛ çyï˛#Î˚–

ii) ü)°=!° §yôyÓ˚öï˛É xÓ%≈òÎ%_´–

iii) ˛õe §yôyÓ˚îï˛É ~Ü˛yhsˇÓ˚ñ ˆÎÔ!àÜ˛ñ ü%_´ ˛õyŸª#Î˚ í˛z˛õ˛õe !Ó!¢‹Tñ ˆÜ˛yö ˆÜ˛yö ˆ«˛ˆÏe ˛õe

Ó,hsˇü)° fl≥)̨ #ï˛ (pulvinous)–

iv) ˛õ%‹õ!Óöƒy§ x!öÎ˚ï˛ñ ~Ü˛Ü˛ Ä ˆÎÔ!àÜ˛˛ üOÓ˚# !Ó!¢‹T–

v) ˛õ%‹õ §¡õ)î≈ñ í z̨û˛!°Dñ x§üyD xÌÓy §üyD Ä Ó‡≤Ã!ï˛§ü Süy•ẑ Ïüy§Î̊í˛#Vñ àû≈̨ Ü˛!ê˛ xÌÓy

àû≈̨ ˛õyòó Ó,ï˛yÇ¢ 5!ê˛ñ Î%_´ xÌÓy ü%_´ñ §yôyÓ̊îï˛É !Ó§üó ò° 5ñ ü%_´ xÌÓy Î%_´ó ˛õ%Ç Ï̂Ü˛¢Ó̊

10 Î%_´ñ xÌÓy 9+1 Î%_´ñ xÌÓy 3-10ñ ü%_´ñ xÌÓy Ü˛ü Ä ˆÓ¢# §ÇáƒyÎ̊ ~ÓÇ ü%_´ó Óy Ó,!_

Ä ò Ï̂°Ó̊ §ÇáƒyÓ̊ §üyöñ xÌÓy !m=öñ Óy Ó‡ ó àû≈̨ Ï̂Ü˛¢Ó̊ ~Ü˛àû≈̨ ˛õe#ó xüÓ̊y!Óöƒy§ ≤Ãyhsˇ#Î̊–

vi) ú˛° !°=í z̨ü Óy ˆ°y Ï̂üöê˛yü (legume or lomentum) ó Ó#ç ~Ü˛!ê˛ xÌÓy ~Ü˛y!ôÜ˛ñ x§§ƒ°‰–

í˛zòy•Ó˚î ≠

Pisum sativum L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ üê˛Ó˚

Cicer arietinum L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆåÈy°y

Crotalaria spectabilis Roxb. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ xï˛§#

Peltophorum pterocarpum (DC.) Backer ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ó˚yôyã)˛í˛¸y

Dalbergia sissoo Roxb. ex DC. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ !¢÷

Cajanus cajan (L.) Huth ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ xÓ˚•Ó˚

Caesalpinia pulcherrima (L.)Sw. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ü,̨ £èã)̨ í ¸̨y

Delonix regia (Hook.) Rafin ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ =°ˆÏüy•Ó˚

Bauhinia acuminata L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ü˛yM˛Èö

Mimosa pudica L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ °IyÓï˛#

Acacia nilotica (L.) Willd.ex Delile subsp.

indica (Benth.) Brenan ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ÓyÓ°y

Acacia auriculiformis A. Cunn. ex Benth –– ˆ§yöyé%˛!Ó˚

Samanea saman (Jacq.) Merr. –– !¢!Ó˚£Ï
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b)��$+S$�)����%��(Floral Formula)
í˛z˛õ˛õ!Ó˚ÓyÓ˚ Óy í˛z˛õˆÏàye

˛õƒy!˛õ°yÄöÎ˚í˛# ≠ ( ) ( ) ( )(5) 15 1 2 2 10 or 9 1K C A G
+ + +

!§§y°!˛õ!öÄÎ˚í˛# ≠ K5C5A3 or 10 G1

üy•zˆÏüy§Î˚í˛# ≠ ( ) ( ) 5 or 10 15 5K C A G
 ∝or

c) ������������%��*��1��� (Systematic Position)

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

Leguminosae

Caesalpinioideae
Mimosoideae

Papilionoideae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î#

(Class)

í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)

í˛z˛õfl∫yû˛y!ÓÜ˛ Óà≈

(Subnatural order)

˛õ!Ó̊ÓyÓ̊

(Family)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones

Polypetalae

Colyciflorae

Rosales
(=ˆÜ˛y•ê≈̨ = Cohort)

Leguminosae
(= ˛õ!Ó˚ÓyÓ˚

= Family)
Papilionaceae

(=Papilionoideae)
Caesalpinieae

(=Caesalpinioideae)
Mimoseae

(=Mimosoideae)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Archichlamydeae

Rosales

Leguminosae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Rosidae

Fabales

Mimosoideae
Caesalpinioideae

Fabaceae.
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11.3 ˛õ!Ó̊ÓyÓ̊ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ •zí z̨ú˛Ó̊!Ó Ï̂Î̊§# (Euphorbiaceae)

a) ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° (Diagnostic characters) •Û°ÈÙÙÙÈ

i) í˛z!qò=!° Ó#Ó˚&Íñ =Õ√ xÌÓy Ó,«˛ çyï˛#Î˚ó Ü˛áöÄ Óy ˆÓ˚y!•ö#ñ §•Óy§# Óy !û˛ß¨Óy§#ñ §yòy
Óy Óî≈•#ö ï˛Ó˚&«˛#Ó˚ Î%_´–

ii) ˆÜ˛yö ˆÜ˛yö ˆ«˛ˆÏe Ü˛y[˛ fl≥˛#ï˛–

iii) ˛õyï˛y ~Ü˛yhsˇÓ˚ñ ˆüÔ!°Ü˛ñ ü%_´˛õyŸª≈#Î˚̨  í˛z˛õ˛õe !Ó!¢‹T–

iv) ˛õ%‹õ!Óöƒy§ !öÎ˚ï˛ñ öyöyû˛yˆÏÓ §!Iï˛ñ xÌÓy §yÎ˚y!ÌÎ˚yüñ §yôyÓ˚îï˛ üOÓ˚# Î%_´–

v) ˛õ%‹õ x§¡õ)î≈ñ ~Ü˛!°Dñ x!ôàû≈˛ó ˛õ%‹õ˛õ%ê˛ 1!ê˛ Óy 2!ê˛ xyÓˆÏï≈˛ §!Iï˛ñ xÌÓy Ó,!ï˛ Ä
ò°ü[˛° ˛õ,ÌÜ˛ñ ü%_´ñ Ü˛òy!ã˛Í Î%_´ñ ˛õM˛ÈyÇ¢Ü˛ó ˛õ%Ç˛õ%ˆÏ‹õ ˛õ%ÇˆÏÜ˛¢Ó˚ 1 ˆÌˆÏÜ˛ x§Çáƒñ ü%_´ñ
xÌÓy !Ü˛å%È ˆ«˛ˆÏe =FåÈyÜ˛yÓ˚ó flf#˛õ%ˆÏ‹õ flf#hflÏÓˆÏÜ˛Ó˚ àû≈˛˛õe 3!ê˛ñ Î%_´ñ 3!ê˛ ≤ÃˆÏÜ˛y¤˛ !Ó!¢‹Tó
xüÓ˚y!Óöƒy§ x«˛#Î˚ó ≤Ã!ï˛ ≤ÃˆÏÜ˛y¤˛ §yôyÓ˚îï˛É ~Ü˛!ê˛ !í˛¡∫Ü˛!Ó!¢‹T–

vi) ú˛° Ü˛ƒy˛õ§%° (capsule) xÌÓy ˆÓÓ˚# (berry)ñ Óy í»˛$˛õ (drupe)ó Ó#ç §§ƒ°ñ §yôyÓ˚îï˛É
Ü˛ƒyÓ˚yöˆÏÜ˛° (caruncle) Î%_´–

í˛zòy•Ó˚î ≠

Acalypha indica L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ü%_´é%̨ !Ó̊

Jatropha gossypifolia Roxb. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ °y° û˛ƒyˆÏÓ˚[˛y

Ricinus communis L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆÓ̊í˛̧#

Hevea braziliensis (H.B.&K.) Muell. Arg. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ Ó˚yÓyÓ˚

Euphorbia hirta L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ !«˛!Ó˚Ü˛y

b) ˛õ%‹õ§Ç Ï̂Ü˛ï˛ (Floral formula)

˛õ%Ç˛õ%‹õ ≠  
(3 5) 1 or 3P A− −α −α

flf#˛õ%‹õ ≠ o P(3-5) (3)Go
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c) =����M�������4���� �$������������ ����������� �%�� *��1��� (Systematic Position)

11.4 ˛õ!Ó˚ÓyÓ˚���������������xyüˆÏÓ!°ˆÏú˛Ó˚# Óy ~!˛õˆÏÎ˚§# (Umbelliferae �� Apiaceae)
§Ç!•ï˛yÓ˚ ö#!ï˛ xö%§yˆÏÓ˚ S4öÇ ö#!ï˛V ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ xyüˆÏÓ!°ˆÏú˛Ó˚# §!ë˛Ü˛ öyü– ~•z öyü Ó‡° ˛õ!Ó˚!ã˛ï˛

åÈeyÜ˛yÓ˚ Óy xy Ï̂¡∫° ˛õ%‹õ!Óöƒy Ï̂§Ó˚ (umbel inflorescence) ˜Ó!¢‹Tï˛y !ö Ï̂j≈¢ Ü˛ Ï̂Ó˚– ~ƒy!˛õÎ˚yü (Apium)ÈÙÈ~Ó˚

≤Ãï˛#Ü˛àî Óy çy!ï˛Ó˚ §!•ï˛ -aceae Î%_´ •ˆÏÎ˚ ~ƒy!˛õˆÏÎ˚§# (Apiaceae) •° ˛õ!Ó˚Ó!ï≈˛ï˛ öyü (Nomina
alternativum = Alternative name)–

a)�>��
ST��0G���� ����� ������� G����#H�,�(Diagnostic Characters) =W,AEEEA

i) í˛z!qò=!° §yôyÓ˚îï˛É ~Ü˛Ó£Ï≈ç#Ó# Óy !mÓ£Ï≈ç#Ó# Ó#Ó˚&Íñ xÌÓy Ó‡Ó£Ï≈ç#Ó# Ü˛òy!ã˛Í =Õ√

çyï˛#Î˚–

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

Euphorbiales

Euphorbiaceae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)

ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)

Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó̊ÓyÓ̊

(Family)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚

Dicotyledones

Monochlamydeae

Unisexuales

Euphorbiaceae
(= ˛õ!Ó˚ÓyÓ˚

= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Archichlamydeae

Geraniales

Euphorbiaceae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Rosidae

Euphorbiales

Euphorbiaceae
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ii) Ü˛y[˛ §yôyÓ˚îï˛ úÑ˛y˛õy ˛õÓ≈üôƒÎ%_´–

iii) ˛õe ~Ü˛yhsˇÓ˚ñ ˆÎÔ!àÜ˛ñ xD%°yÜ˛yÓ˚ Óy ˆÎÔ!àÜ˛ ˛õ«˛°ñ xÌÓy ˆüÔ!°Ü˛ó ˛õeÓ,hsˇü)° Ü˛y[˛ˆÏÓ‹TÜ˛–

iv) ˛õ%‹õ!Óöƒy§ åÈeyÜ˛yÓ˚ñ ~Ü˛Ü˛ xÌÓy ˆÎÔ!àÜ˛ñ ü%OÓ˚#˛õe Î%_´–

v) ˛õ%‹õ §yôyÓ˚îï˛ §¡õ)î≈ñ í˛zû˛!°Dñ §üyDñ Ó‡≤Ã!ï˛§üñ àû≈˛¢#£Ï≈ó Ó,ï˛yÇ¢ 5ñ Î%_´ó §yôyÓ˚îï˛É

!Ü˛å%Èê˛y x§üyöó ò° 5ñ ü%_´ó ˛õ%ÇˆÏÜ˛¢Ó˚ 5ñ ü%_´ó ˛õÓ˚yàôyö# 2!ê˛ ˆÜ˛y£Ï!Ó!¢‹Tó àû≈˛˛õe 2!ê˛ñ

Î%_´ó àû≈˛ˆÏÜ˛y£Ï xôÉàû≈˛ñ 2!ê˛ ≤ÃˆÏÜ˛y‹T !Ó!¢‹Tñ xüÓ˚y!Óöƒy§ x«˛#Î˚ñ ~Ü˛Ü˛ !í˛¡∫Ü˛ Î%_´ ≤ÃˆÏÜ˛y¤˛ó

àû≈˛ò[˛ü)° fl≥˛#ï˛ (stylopodium)ó àû≈˛ü%_´ §yüyöƒ fl≥˛#ï˛ Óy ˆày°yÜ,˛!ï˛–

vi) ú˛° ˆe´ˆÏüyÜ˛y˛õ≈ (cremocarp)ñ !Óòy!Ó˚ï˛ xÓfliyÎ˚ 2!ê˛ ˆü!Ó˚Ü˛y˛õ≈ (mericarp)ñ Ü˛yˆÏ˛õ≈yˆÏú˛yÓ˚

(carpophore) Óy àû≈˛˛õe ò[˛ !Óòƒüyöó ú˛°àye !û˛!ê˛ Î%_´ (with vittae) Ä Ó˚OÜ˛ @ˇÃ!si

!öˆÏò≈¢Ü˛ó Ó#ç §§ƒ°–

í˛zòy•Ó˚î ≠

Centella asiatica (L.) Urban ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ÌyöÜ%˛!ö

Coriandrum sativum L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ôˆÏö

Foeniculum vulgare Mill. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆüÔÓ˚#

Trachyspermum ammi (L.) Spreng. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ ˆçyÎ˚yö

Daucus carota L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ àyçÓ˚

Carum curvi L. ÙÈÈÙÈÈÙÈÈÙÈÈÙÈ !çÓ˚y

b)��$+S$�)����%��(Floral Formula)    oo (5) 5 5 (2)K C A G

c) ˛*�!���,���M����� �$������������ ����������� �%�� *��1��� (Systematic Position)

iii) •y!ã˛ö§ö

Dicotyledones

Archichlamydeae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)

i) ˆÓsiyü Ä ‡Ü˛yÓ˚ ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛° iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛
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xö%¢#°ö#

1.�
0���1��� �$0��������2��3

a) !°=!üˆÏöy§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õ%‹õ!Óöƒy§ §yôyÓ˚îï˛ –

b) •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õ%‹õ –

c) ~ƒy!˛õˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ú˛° –

d) !°=!üˆÏöy§# Óy ú˛ƒyˆÏÓ§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ú˛° –

e) ˆÓsiyü Ä ‡Ü˛yˆÏÓ˚Ó˚ üï˛yö%§yˆÏÓ˚ ú˛ƒyˆÏÓ§# Óy !°=!üˆÏöy§# ˛õ!Ó˚ÓyÓ˚!ê˛ 3!ê˛ í˛z˛õ˛õ!Ó˚ÓyˆÏÓ˚ !Óû˛_´ñ

ÎÌy˛ ñ  Ä –

f) •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ í˛z!qˆÏòÓ˚ üˆÏôƒ §yòy Óy Óî≈•#ö  ÌyˆÏÜ˛–

g) ~ƒy!˛õˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˛õ%‹õ!ÓöƒyˆÏ§Ó˚ ~Ü˛Ü˛ –

2.� ������� ����������� ����G�� :�;� ���� ���� 3

a) !°=!üˆÏöy§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ í˛z!qˆÏò SÜ˛y[˛ˆÏÓ‹TÜ˛ † ü%_´˛õyŸª≈#Î˚ † Î%_´!m˛õyŸª≈#Î˚V í˛z˛õ˛õe ÌyˆÏÜ˛–

b) •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˆàyˆÏeÓ˚ àû≈˛˛õˆÏeÓ˚ §Çáƒy (3/4/5)–

Umbelliferae

Umbelliferae

ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó̊

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó̊ÓyÓ̊

(Family)

Dicotyledones

Polypetalae

Calyciflorae

Umbellales
(=ˆÜ˛y•ê≈̨   =Order)

Umbelliferae
(= ˛õ!Ó˚ÓyÓ˚

= Family)

Dicotyledoneae

Archichlamydeae

Umbellales

Umbelliferae

Magnoliopsida

Rosidae

Apiales

Apiaceae
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c) ú˛ƒyˆÏÓ§# ˆàyˆÏeÓ˚ xüÓ˚y!Óöƒy§!ê˛ S≤Ãyhsˇ#Î˚ † x«˛#Î˚V–

d) ú˛ƒyˆÏÓ§# ˆàye!ê˛ xyÓ˚Ä S!ï˛ö!ê˛ † ã˛yÓ˚!ê˛V í˛z˛õˆÏàyˆÏe !Óû˛_´ Ü˛Ó˚y •Î˚–

e) xyüˆÏÓ°#ˆÏú˛Ó˚# ˆàyˆÏeÓ˚ Ó#ç S§§ƒ° † x§§ƒ°V–

f) •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˆàyˆÏeÓ˚ ˛õ%‹õ S~Ü˛!°D † í˛zû˛!°DV–

11.5 §yÓ˚yÇ¢

~•z ~Ü˛Ü˛!ê˛ˆÏï˛ ˛!ï˛ö!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ Óy ˆàyˆÏeÓ˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° xyˆÏ°yã˛öy Ü˛Ó˚y

•ˆÏÎ˚ˆÏåÈ– Ü˛ˆÏÎ˚Ü˛!ê˛ í˛z!qˆÏòÓ˚ í˛zòy•Ó˚îÄ ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ– ≤Ã!ï˛!ê˛ ˛õ!Ó˚ÓyÓ˚ Óy ˆàyˆÏeÓ˚ çöƒ ˛õ%‹õ §ÇˆÏÜ˛ï˛Ä

ˆòÄÎ˚y •ˆÏÎ˚ˆÏåÈ–

~•z 3!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyöÄ 4!ê˛ ˆ◊î#!ÓöƒyˆÏ§Ó˚ ˆ«˛ˆÏe !ö!j≈‹T Ü˛Ó˚y •ˆÏÎ˚ˆÏåÈ–

11.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. ˛~ƒy!˛õˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ú˛ˆÏ°Ó˚ ã˛!Ó˚e=!° í˛zˆÏÕ‘á Ü˛Ó˚&ö– ~Ó˚ ò%!ê˛ í˛z!qˆÏòÓ˚ öyü !°á%ö–

2. •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˆàyˆÏeÓ˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö=!° xyˆÏ°yã˛öy Ü˛Ó˚&ö ~ÓÇ ~•z ˆàyˆÏeÓ˚

˛õ%‹õ§ÇˆÏÜ˛ï˛=!° !°á%ö–

3. !°=!üˆÏöy§# ˛õ!Ó˚ÓyÓ˚!ê˛ ˆÓsiyü Ä ‡Ü˛yˆÏÓ˚Ó˚ üˆÏï˛ Ü˛Î˚!ê˛ ~ÓÇ !Ü˛ !Ü˛ í˛z˛õ˛õ!Ó˚ÓyˆÏÓ˚ !Óû˛_´ Ü˛Ó˚y

•ˆÏÎ˚ˆÏåÈ ï˛y !°á%ö– ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ ã˛!Ó˚e=!° !°á%ö–

4. •zí˛zú˛Ó˚!ÓˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° !°á%ö– ~!ê˛Ó˚ ˆ◊î#!Óöƒy§àï˛

xÓfliyö=!° í˛zˆÏÕ‘á Ü˛Ó˚&ö–

5. ~ƒy!˛õˆÏÎ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° !°á%ö– ~•z ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ò%!ê˛ í˛z!qˆÏòÓ˚

!ÓK˛yö§¡øï˛ öyü !°á%ö–

11.7 í˛z_Ó˚üy°y

xö%¢#°ö#-I
1.�
0���1��� �$0��������2��3

a) x!öÎ˚ï˛

b) ~Ü˛!°D
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c) ˆe´ˆÏüyÜ˛y˛õ≈

d) !°=í˛zü Ä ˆ°yˆÏürê˛yü

e) ˛õƒy!˛õ°yÄöÎ˚í˛#ñ !§§y°!˛õ!öÄÎ˚í˛# Ä üy•zˆÏüy§Î˚í˛#ñ

f) «˛#Ó˚ Óy ï˛Ó˚&«˛#Ó˚

g)̨ ˛åÈeyÜ˛yÓ˚ † åÈe!Óöƒy§–

2.� ������� ������H�,��%�� :�;� ���� ���� 3

a) ü%_´˛õyŸª≈#Î˚

b) 3

c) ≤Ãyhsˇ#Î˚

d) !ï˛ö!ê˛

e) §§ƒ°

f) ~Ü˛!°D

�����
-�� �
./��,�

1. !Ó£ÏÎ˚!ê˛ 11.4 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–È

2. !Ó£ÏÎ˚!ê˛ 11.3 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

3. !Ó£ÏÎ˚!ê˛ 11.2 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

4. !Ó£ÏÎ˚!ê˛ 11.3 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–

5. !Ó£ÏÎ˚!ê˛ 11.4 xÇˆÏ¢ xyˆÏ°yã˛öy Ü˛Ó˚y •ˆÏÎ˚ˆÏå–
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������12 � ����	�
�������
��������������	����	���	�
�������������
���
��	����	���� 
�������� (Diagnostic Characters)
�� � �!"�����	����� #�$%	� ˛� (Systematic
Position)-III

����

12.0 �����	
�

12.1 �
�������

12.2 ��������������������� (Solanaceae)

12.3 ������������������������� ����� ������������ (Labiatae or Lamiaceae)

12.4 ����������� �!"�������������(Scrophulariaceae)

12.5 ��������������#��������� (Rubiaceae)

12.6 �����������$���%���&���� ��� '��(���������� (Compositae or Asteraceae)

��"
����

12.7 �����)


12.8 ��*��
+�� �
,-����

12.9 ���.������

12.0 í ẑ̨ Ïj¢ƒ

� ~Ü˛!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒü)°Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° §¡∫ˆÏ¶˛ xÓ!•ï˛ •ÄÎ˚y ÎyˆÏÓ–

� ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyö §¡∫ˆÏ¶˛ xÓ!•ï˛ •ÄÎ˚y ÎyˆÏÓ–

� x!û˛Óƒ!_´Ó˚ ≤ÃÓîï˛y §¡∫ˆÏ¶˛ çyöy ÎyˆÏÓ ~ÓÇ Ü˛ˆÏ¡õy!çê˛# Óy ~ƒyfiê˛yˆÏÓ˚§# ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆ«˛ˆÏe ~•z

≤ÃÓîï˛y=!° !ÓˆÏ¢£Ïû˛yˆÏÓ çyöy ÎyˆÏÓ–

� fliyö#Î˚ !Ü˛å%È í˛z!qˆÏòÓ˚ !ÓK˛yö§¡øï˛ öyü çyöy ÎyˆÏÓ ~ÓÇ ï˛yˆÏòÓ˚ ˆÜ˛yö ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ Óy ˆàyˆÏeÓ˚ üˆÏôƒ

xhsˇû%˛≈!_´ ï˛yÄ çyöy ÎyˆÏÓ–

157
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12.1 ≤ÃhflÏyÓöy

~•z ~Ü˛ˆÏÜ˛ ˆüyê˛ 5!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˜Ó!¢‹Tƒ§)ã˛Ü˛ §öy_´Ü˛yÓ˚# ã˛!Ó˚e=!° xyˆÏ°yã˛öy Ü˛Ó˚y •°– ~•z ã˛!Ó˚e=!°

myÓ˚y í˛z!qò=!°ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚y ÎyˆÏÓ ~ÓÇ ˆÜ˛yö‰ ˛õ!Ó˚ÓyÓ˚û%˛_´ •ˆÏÓ ï˛yÄ çyöy ÎyˆÏÓ– ~•z ˛õ!Ó˚ÓyÓ˚ Óy

ˆàye=!°Ó˚ ˆ◊î#!Óöƒy§àï˛ xÓfliyöÄ xyˆÏ°yã˛öy Ü˛Ó˚y •°– ≤Ã!ï˛!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆ«˛ˆÏe Ü˛ˆÏÎ˚Ü˛!ê˛ í˛z!qˆÏòÓ˚

öyü í˛zòy•Ó˚î fl∫Ó˚*˛õ í˛zˆÏÕ‘á Ü˛Ó˚y •°–

Ü˛ˆÏ¡õy!çê˛# Óy ~ƒyfiê˛yˆÏÓ˚§# ˛õ!Ó˚ÓyÓ˚!ê˛Ó˚ ˆ«˛ˆÏe •z•yÓ˚ x!û˛Óƒ!_´ü)°Ü˛ ≤ÃÓîï˛y §¡∫ˆÏ¶˛ xÓ!•ï˛ Ü˛Ó˚y •°–

12.2 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈˆ§y°yˆÏö§# (Solanaceae)
a)� /��
01��23�$�� ���.4$������ 3����56���(Diagnostic characters)

i) ���������	 
���
����	 
�
���	 
�	 ����

ii) ���	 �������
��	 
���
����	 � !�����	 ���"#$	 �%��&�	 �'!�(���	 
)�&%��&�	 �
�� '#*+�

iii) ��#,��
-.�
	 �-'����	 -�-�-	 
����& 
�	 /��0����
��	 ��1-2	 ������	 ����%���	 
�	 3�4&567�

iv) ��#,�	
8�9�5�	���:���;�	/��(:5��	
)	<=���
 �	
 �>;?	
0���>3	5�@�� '#*+�	A��&�
�	
�B��	67�'��?

��	5�@��	'#*+�	���
�������
��	-�����
��	CD�@�����
��	�9��
�����
�	?	��#>�&��3
� 5�@��	��-EF�	�������
����'�

(alternipetalous)?	(:5����	2�@��	'#*+?	(:5��3'�	���'5��:���&
	/
�67��	(obliquely placed)

(:5��&���4&	 �#�@�	 <=�&���,G	 �
�3,G�	 
)	 ���8H��	 /%��'�	 / 
��
-.��&
	 
�I��?	 (:5��J�	 ����@�	 2

(:5� #J�	 
� �-.	 �K1J����

v) A��$LLL$�
�
���	���"#$�&%��&�	��.����
�����	67�'��
0���>3	'#*+?	
�M	/�&-���	N�.�<O���	
���
����	
0P�����
��

�����B
��	 Q

Solanum tuberosum L. L$$L$$L$$L$$L$ /��#

Datura metel L. L$$L$$L$$L$$L$ �9�#�
��

Solanum tovum Sw. L$$L$$L$$L$$L$ 
-�&
�-

Physalis minima L. L$$L$$L$$L$$L$ 
-�&@����
��

Solanum melongena L. L$$L$$L$$L$$L$ �
�-
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Capsicum annuum L. L$$L$$L$$L$$L$ �R��

Nicotiana tabacum L. L$$L$$L$$L$$L$ ��� ���

Lycopersicon esculentum Mill. L$$L$$L$$L$$L$ @� .��&@��

Solanum nigrum L. L$$L$$L$$L$$L$ ����� ��"$

b)� � ����������� �������������� �78�������� �9�� ���:��� (Systematic position)

12.3 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈ°ƒy!ÓˆÏÎ˚ê˛# Óy °ƒy!üˆÏÎ˚§# (Labiatae or Lamiaceae)
�.��
�&'�@��	 2	 �.�� �&'�
�	 �#B��@�	 -� B�	 �B�	 ���
�
��&
�
�	 M-.	 
.
BS��	 B'��	 �.��
�&'�@��	 
�T���	 (correct

name)	 -� 	 �
>	 �.�� �&'�
�	 ���
�
��5���	 -� 	 (Nomina alternativum	 
�	Alternative name)	 �
>

>�B���
�	-����	(4->) /-#
��&
�	���:�'�	-� 	(0B����	B�B�
�	<=�����(-	LamiumÈL$�
�	
�B��	-aceae	'#*+	���&
�

iii) •y!ã˛ö§ö

Dicotyledones

Metachlamydeae

Solanales

Solanaceae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)

ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó˚

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)

˛õ!Ó˚ÓyÓ˚

(Family)

i)	�
�7� 	2	)���
�

Dicotyledones

Gamopetalae

Bicarpellatae

Polemoniales
(=����B@5�	=Order)

Solanaceae
(= ���
�
�
�
= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Metachlamydeae

Tubiflorae

Solanaceae

iv) ˆe´yö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Asteridae

Solanales

Solanaceae
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���
�
�
�	 
�	 �(���@�
�	 -� 	 
>�B���
�	 �-'� �-#
��&
�	 ��
��	 B�&'��&"$�

a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;<�

i) ���������	
�
���	
�	���	M����'��	(U�'#*+	 (aromatic)�

ii) ����J��	 3�1�	 2	 <=3�1����	 N��#��&,V����

iii) ����	 <=��� #1	 ���'5����WX�	 � !�����	 /Y
�	 �����N��	 1�Z����

iv) ��#,��
-.�
	 �-'���	 2	 :���@5��
�&�,G�
�	 
�S�&��	 ����%���	 
�	 3�4&567	 /
67�-�	 ��#,� [
��	 '#*+�

v) ��#,�	
8�9�5�	���:���;�	/��(:5��	/
 �;�	�K<=���
 ?	
$0���>3	5�@�,	'#*+�	
0�\�<=�]?	�� J��
�#�@�	 ���>�&3	 �
:�*+	 (bilabiate corolla);�	 ��^������_	5�@��	 '#*+	2+3	 ��	 �B
��&
	/
�67��?
��#>�&��3
�	 4�@��	 ��C5K'���	 ���EF�	 �������
����'�?	 (:5����	 2�@��	 '#*+?	 (:5��3'�	 2�@�	 <=�&���`�
�
�3,G�	 
���
����	 ����@�	 <=�&����&,G	 2�@�	 ���8H��	 /%��'�	 / 
���
-.��&
	 
�I��?	 (:5��J�	 1�@��
(:5���� 9���	(gynobasic)?	(:5� #J�	2�@��

vi) A��	
�
��
�-����	 (cercinule), 
0���K�
��	/�
0��	Y��&��?	 
�M	
���
����	4�@��

�����B
��	 Q

Leonurus sibiricus L. L$$L$$L$$L$$L$ 
�*+�&a��

Leucas lavendulifolia J.E. Smith L$$L$$L$$L$$L$ B���#�3�

Ocimum tenuiflorum L.

(=O. sanctum L.) L$$L$$L$$L$$L$ �#��
�

Ocimum gratissimum L. L$$L$$L$$L$$L$ 
�� �#��
�

Mentha arvensis L. L$$L$$L$$L$$L$ ��#��-�

Leonitis nepelifolia (L.) R. Br. L$$L$$L$$L$$L$ �&BM#
�N��

Anisomeles indica (L.) O.Ktge L$$L$$L$$L$$L$ �&(�
#
��

b) ������������� �������������� �78��������9�� ���:��� (Systematic position)
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12.4 ˛õ!Ó˚ÓyÓ˚ fl;˛ú%˛°y!Ó˚̂ ÏÎ˚§# (Scrophulariaceae)
a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;<�

i) ���������	 
�
���?	 �����N��	 M�M�

ii) ����J�	 
���
����	 N��#��&,V������
��

iii) ������	 �������
�	 
�	 /�:� #1�	 � !�����	 ���-�
��	 ��
��������
��

iv) ��#,��
-.�
	 �-'����	 ����%����	 /Y
�	 3�4&567�

v) ��#,�	
8�9�5�	 ���:���;�	 �K<=��� ���	/��(:5��	 ��b�$�>3��?	
0���	 '#*+�	67�'��?	 
0���>3	������0����?
�� J��	2`���0���� (personate)�	��.���
2�&�@�	(calceolate);	���>3	3+2 �/
67�-�	B��8c�&��@�?
��#>�&��3
�	 ��C5K'��� 2+2�	�����N��	2�	���EF	2	�������
����'�?	(:5���� 2�@��	'#*+?	(:5��&���4&
/��(:5��	 �#B��@�	 �<=�&���,G	 �
�3,G�	 
)	 ���8H��	 /%��'�	 / 
���
-.��&
	 
�I��?	 (:5��J�	 1�@�?
(:5� #J�	 �K1J����

vi) A��$	 ��.���
#��	 d,V�	 �
��
��?	 
�M	 
)�

�����B
��	 Q

Scoparia dulcis. L L$$L$$L$$L$$L$ 
-	 ��&-

Bacopa monnieri. (L.) Wettst. L$$L$$L$$L$$L$ 
e�f��3���

Lindenbergia indica O. Ktze. L$$L$$L$$L$$L$ 
�
�����	B���

���

Lindernia crustacea. (L.) F. Muell. L$$L$$L$$L$$L$ 
��	 ��#,�

Limnophila indica (L.) Druce L$$L$$L$$L$$L$ ����95
�

Digitalis purpurea L. L$$L$$L$$L$$L$ ����M@����


��#,�
>�&����	 Q	 	 o K  C A(5) (2+3)   2+2 or 2   (2) G

b) � �!"������������� �������������� �78��������9�� ���:��� (Systematic position)
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iii) •y!ã˛ö§ö

Dicotyledones

Metachlamydeae

Lamiales

Labiatae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó˚

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó˚ÓyÓ˚

(Family)

i)	�
�7� 	2	)���
�

Dicotyledones

Gamopetalae

Bicarpellatae

Lamiales
(=����B@5�		=Order)

Labiatae
(= ���
�
�
�
= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Metachlamydeae

Tubiflorae

Labiatae

iv) ˆe´yö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Asteridae

Lamiales

Lamiacea

12.5 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈÓ˚&!ÓˆÏÎ˚§# (Rubiaceae)
a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;<�

i) ���������	 
�
����	 ����	 
0%�	 M����'��

ii) ����	 �������
��	 � !�����	 
0��� �.��	 
�	 ����%���	 ��������	 �
�3,G�

iii) ���#,��
-.�
	 �-'���	 �
>	 �
�:�WX	 
����& 
��

iv) ��#,�	
8�9�5�	���:���;�	(:5�3�4&5�	N��#�Y5�>3��	
�	��b�$�>3���	
)<=���
 ?	
0���>3 4�	
�	5, '#*+�
A��&�
�	
�B��	���"#$	/>�&3	67�'��?	��	4	
� 5�	'#*+	2	�
�:�WX	/�����&
�
��	N��+����
��	
�;-����
��
�#�#�
�����
��	 /Y
�	 -���0����?	 ��#>�&��3
�	 4	 
�	 5, ����EF (epipetalous)�	 �������
����'�
(alternipetalous)?	(:�5���	2��@�?	(:5��&���4&	/�g(:5��	�#B�	<=�&���`�	�
�3,G�	���8H��	����	��������
2	/
>1.�	/%��'�	/ 
���
-.��&
	 �I���	 ��#>�&��3
�	2	(:5��&��3
�	 �#B�	 ��&��
�	 h	�#B�	 i�C5.
�
(heterostyle)	B'��
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v) A��	 
���
����	 ��.���
#��	 /Y
�	 �

���	 �j�k��?	 
�M	 2�@�	 /Y
�	 /�&-��	 
�	 /
>1.�	 

.��

�����B
��	 Q

Hedyotis corymbosa (L.) Lam.

(=Oldenlandia corymbosa L.) L$$L$$L$$L$$L$ �%���	 ��^�����_�

(Ixora bavetta Andr. Roxb.ex Smith) L$$L$$L$$L$$L$ 
�;-

Gardenia jasminoides J. Ellis L$$L$$L$$L$$L$ (U�
�M
Neolamarckia cadamba (Roxb.) Bosser

[=Anthocephalus cadamba (Roxb.) Miq.] L$$L$$L$$L$$L$ ���8H	 
�	 ��� 

Cephaelis ipecacuanha (Brot.) A. Rich. L$$L$$L$$L$$L$ B���������

Cinchona calysaya Wedd. L$$L$$L$$L$$L$ �
�&R��-�

Coffea arabica L. L$$L$$L$$L$$L$ ���A�

b)� ��#���������� �������������� �78��������9�� ���:��� (Systematic position)

iii) •y!ã˛ö§ö

Dicotyledones

Metachlamydeae

Personales

Scrophulariaceae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà (Division)
ˆ◊î# (Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó˚ (Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó˚ÓyÓ˚

(Family)

i)	�
�7� 	2	)���
�

Dicotyledones
Gamopetalae

Bicarpellatae
Personales

(=����B@5�		=Order)
Scrophulariaceae

(= ���
�
�
�
= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae
Metachlamydeae

Tubiflorae

Scrophulariaceae

iv) ˆe´yö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida
Asteridae

Scrophulariales

Scrophulariaceae

�

�
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12.6 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈÜ˛ˆÏ¡õyç#!ê˛ Óy ~ƒyfiê˛yˆÏÓ˚§# (Compositae or Asteraceae)
�B�	 ���
�
�
��@�
�	 �%��&�	 �#�@�	 -� B�	 
>�B���
�	 -����	 /-#
��&
�	 (4->) <=�&'�M.�	 ���&8��M��@�	 
�T���	 -� 

�
>	�.�l@���&
�
�	 ���
�
��5���	-� 	(Nomina alternativum	
�	Alternative name)�

a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;<�

i) ���������	 
���
����	 
�
���	 /Y
�	 ����	 �����N��	 
0%�	 M����'��

ii) ����	 �������
�	 /Y
�	 /�:� #1�	 � !�����	 ���"#$�&%��&�	 �'!�(��	 ��%���

iii) ���#,��
-.�
	 #J���	
�	��.����@#���  (capitulum)�	B�-:��#B����
�	 [
�����	(involucral bracts)
K�
��	 �
�,G���

iv) ��#,�	 
8�9�5�	 /Y
�	 /
8�9�5�	 �����;�	 ���:���;�	 2	 �m��
�	 �#B�	 
�	 
)<=���
 �	 (:5�3�4&5�
/�g(&:5�?	 	 ��#,������	 ��#,����
�	 
�	 �
��&
<O���&���	 (receptacle)$L$�
�	 �����
�	 -�-�-:���&

 [#
�����	K�
��	�C
��	Y��&��?	
���
����	�� 	
>1.�
�	6n���#,���	 ���
���
�	 ���&��	
�	<=��&���	Y��&���
��#>��#,���	 �.
�5��	/>�&3	
)�	
>1.�'�	Y��&��?	����-	����-	�%��&�	/���67	
�	 �.
�5��	��#,������
���:���;�	 /Y
�	 ���
���
�	 ���&��	 �m��
?	 
0���>3	 
���	 ��#,��&��	 ���
�
��5���	 d,V���&�
�	 -.�'�
/Y
�	 ��.����
	 (pappus)�	  #*+	 
�	 '#*+�	 A��&�	67�'��	 
�	/67�'��?	 ��	5�@��	 '#*+�	 6n���#,��&��

���
����	���\��Y5	��������	
�03	(flag like, ligulate)	2	�-8X�>3	-�����
�?	�� J��	��#>��#,��&��
-�����
�?	��#>�&��3
�	5�@��	���EF	(epipetalous)�	�������
����'�	(alternipetalous)?	��
��(��-�
��
�6�
�'#*+?	 (:�5���	2�@�?	 (:5��&���4	/�g(:5�	 2	���	 <=�&���`�	 �
�3,G�	 ����@�	 ���8H��	  9��'�
/ 
���
-.��&
	 /
�67���

v) A��	 �
���&
��	 ocypselap?	 
�M	����@��	/

.��

�����B
��	 Q

Eclipta prostata (L.)L. L$$L$$L$$L$$L$ ���d��

Helianthus annuus L. L$$L$$L$$L$$L$ 
9'5 #1�

Dahlia rorea Cav. L$$L$$L$$L$$L$ �����'��

Tagetes erecta L. L$$L$$L$$L$$L$ (^����	 �(^��

Chrysanthemum coronarium L. L$$L$$L$$L$$L$ N�q ��r���
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Wedelia chinensis (Osbeck.)

Merrill (= Wedelia calendulacea Less.) L$$L$$L$$L$$L$  B�:0�;
��M�	 ���3
��M

Eupatorium triplinerve Vahl [=Eupatorium ayapana Vent.; Ayapana
triplinervis (Vahl) R. King & H. Robinsan] L$$L$$L$$L$$L$ /�'�����-

b)� $���%��&����� �������������� �78��������9�� ���:��� (Systematic position)

iii) •y!ã˛ö§ö

Dicotyledones

Metachlamydeae

Rubiales

Rubiaceae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)

!Óû˛yà

(Division)
ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó˚

(Series)
Óà≈

(Order)
fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó˚ÓyÓ˚

(Family)

i)	�
�7� 	2	)���
�

Dicotyledones

Gamopetalae

Inferae

Rubiales
(=����B@5�		=Order)

Rubiaceae
(= ���
�
�
�
= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Metachlamydeae

Rubiales

Rubiaceae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Asteridae

Rubiales

Rubiaceae

c)� ��=����.4� �2�$�� �
�89���(Evolutionary trends)

���&8��M��@�	 ���
�
��&
�
�	 ���"#$	 ���"#$	 ���WX�� ��&-
�	 N��
�����
�	/
67�-	 ��1�	'�'��	 ���B�	2B�	 ���
�
�
��@��&��
/�&-��	 �������
s��-�(-	 �K
�M����	 ������&�
�	 ���
�
�
����
�	  �&�.	 ���WX����
�	 ���
�
�
�	 �B
��&
	 (�.	 ���&
�-�

�-8X���1��	 N���
�����	 i
�3,G.���	 �B�	  �����&35
�	 6H���&%�	 �
$>	 /�:�
.�*+ 9���	 <=
�����
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i) ���
�
�
��@�
�	 
)
>1.��	M����	2	<=M�����	�
>	����	 ��0�Y
�
�	 <=�'�	
 �6&	 �:�!(����	/b�$�&�
��1�	 '�'��

ii) ���������	/�:��&'�M-	 %� ���	 �
3�	 2	 ���B�	 ��&�
�	 �
�6&�
�2	 �
3��

iii) /�����>3	 ���������	 
�
���	 M����'��

iv) ��#,��
-.�
	  #J����

v) �����;�	 ���:���;	 ��#,��&��
�	 /
�67����

vi) 
0���>3	 ���
�
��5���	 d,V���
 	 
�	 �
�� 
�	 ��.����
�

vii) �� J��	 -�����
��

viii) ��#>	��#�&,�	��
��(��-�	'#*+	6n�	��#�&,�	�
>	���:���;	��#�&,�	(:5��&���4&	/�g(:5��	���	<=�&���`��
�3,G�
���	 ���8H��	 �
>	 / 
���
-.�
	  9���	 M����'��

iii) •y!ã˛ö§ö

Dicotyledones

Metachlamydeae

Asterales

Compositae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà

(Division)
ˆ◊î#

(Class)
í z̨̨ õ Ï̂◊î#

(Subclass)
§y!Ó˚

(Series)
Óà≈

(Order)

fl∫yû˛y!ÓÜ˛ Óà≈

(Natural order)
˛õ!Ó˚ÓyÓ˚

(Family)

i)	�
�7� 	2	)���
�

Dicotyledones

Gamopetalae

Inferae

Asterales
(=����B@5�		=Order)

Compositae
(= ���
�
�
�
= Family)

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Dicotyledoneae

Metachlamydeae

Campanulatae

Compositae

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Magnoliopsida

Asteridae

Asterales

Asteraceae

�

�
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ix) 6n�	 ��#�&,�	 �
>	 ���:���;	 ��#�&,�	 <=��#>	 ���
�����	 �
�3,G	 (protandrous)�

x) A��	 67�'��	 
0���>3$L$'#*+	 �
>	 ���
�
��5���	 
0��.�>3	 
�	 ��.����
	 �
�6&��&
�	 ����&M	 ���&(�

xi) �
�M	 /

.��

xii) ��#,���	 ����;	 ��
��(�	 2	 �
�:�WX	 <=����&
�
�	 /�:��&'�M�&-	 
�B�'.	 ���&
��

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) 	 ���
�
��&
�
�	 ���������	 /�����>3B�	 
�
���	 M����'��

b) ���&8��M��@�	 ���
�
��&
�
�	 ��#,��
-.�
	 �

c) �.��
�&'��@�	 ���
�
��&
�
�	 (:5��Z��@�	 �

d) ���
�
��&
�	  9��'�	 / 
���
-.�
	 Y��&���

e) 
���
�&'�
�	 ���
�
��&
�
�	 ��#�&,�
�	 (:5��3'� �

f) �.��
�&'��@�	 ���
�
��&
�
�	 ��#,��
-.�
	 �

g) �
����&-
�	 ���
�
��&
�
�	 (:5��3'�	 	 /
�67���

2.� ����$�� ���.���6����9�� ?�@� A��� �A�� >

a) �
����&-
�	 ���
�
��&
�
�	 ��#,�	 o���:���;	 h	 �����;p�

b) �
����&-
�	 ���
�
��&
�
�	 (:5��3'��@�
�	 /
67�-	 o���'5��	 h	 �-8X #1�p�

c) �.�� �&'�
�	 ���
�
��&
�
�	 ���������
�	 ����&J�
�	 /����
�	 o�(������
�	 h	 N��#��&,V��p�

d) 6t�A#����
��&'�
�	 ���
�
��&
�
�	 ��#,�	 o
 �;	 h	 /
 �;p�

e) 
���
�&'�
�	 ���
�
��&
�
�	 ������	 B�&��	 o�#�
��N�	 h	 �
�&R��-�	 h	 �#��3�p�

f) ���&8��M��@�	 ���
�
��&
�
�	 
0���
�	 
�S�������
���	 /;	 B�&��	 o��.����
	 h	 �����
0���	 h	 ��������p�

12.7 §yÓ˚yÇ¢

�B�	 ������@��&��	 5�@�	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 �
>	 <=�&��.���@�
�	 �u���
-.�
(��
/
67�-	 M�-�	 �(��	 �B�	 ���
�
�
����
�	 <=�&��.���@�
�	 ���&'����@�	 ������&�
�	 �
s��-	 
8v��	 -� 	 M�-�	 �(��
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�"$���_�2	 ���&8��M��@�	 ���
�
�
��@�
�	 /�:�
.�*+ 9���	 <=
�������	 M�-�	 �(�	 �
>	 �B�	 �
N���&
�	 ��@��&��
�K
�M����	 �������&(�`��
�	  �&�.	 ����@�	 ���WX����
�	 ���
�
�
�	 
�&�	 M�-�	 �(��

12.8 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. �6t�A#����
��&'�
�	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 ��1#-�

2. �
����&-
�	 ���
�
��&
�
�	 �u���
-.�
(��	 /
67�-���	 ��1#-�

3. �.�� �&'�
�	 o�.��
�&'�@��p	 ���
�
��&
�
�	 
-�*+���
��	 i
�3,G.���	 ���	 ���	 ���	 ��1#-�

4. �
�7� 	2	 )����&
�
�	 6H�:���
��	 �u���
-.�
	/-#
��&
�	 
���
�&'�
�	 ���
�
��&
�
�	/
67�-	 �-�&w53	 ��
��-�

5. /.�l@���&
�
�	 ���
�
�
��@�	 ���	 ���	 ���
��&�	 �K
�M����	 ������&�
�	  �&�.	����@�	 ���WX����
�	 ���
�
�
�	 �B
��&

6H��0���	 �
�@�	 /��&��N�-�	 ��
��-�

12.9 í˛z_Ó˚üy°y

xö%¢#°ö#-I

1.� 
2���:��� ��2��8� $���#�� >

a) ���&8��M��@�

b)  #J���	 
�	 ��.����@#��� 

c) (:5��Z� 9���

d) ���&8��M��@�	 
�	 �.�l@���&
�
��

e) /�g(:5�

f) �-'���$L$:���@5��
�&�l@��
��

g) ���'5��:���&
�

2.� ����$�� ���.��6����9�� ?�@� A��� �A�� >

a) ���:���;

b) ���'5��

c) N��#��&,V��

d) /
 �;
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e) �
�&R��-�

f) ��.����


��*��
+�� �
,-����

1.12.4 (a)	 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"�$

2.12.2 (b)	 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"�

3.12.3 (a)	 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"�

4.12.5 (b)	 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"�

5.12.6 (c)	 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"�
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������13 � ����	�
�������
��������������	�
��������������
������	����	���

�������� (Diagnostic characters) �� ��!"�&'&
����	�����#�$%	�˛�(Systematic position)-IV

����

13.0 �����	
�

13.1 �
�������

13.2 �����������'�������������� (Alismataceae)

13.3 ������������������ B� '�������$���� (Palmae / Arecaceae)

13.4 ��������������CD
������ B� ����������� (Gramineae / Poaceae)

���"
����

13.5 �����)


13.6 ��*��
+�� �
,-����

13.7 ���.������

13.0 í ẑ̨ Ïj¢ƒ

�B�	 ������@�	 ���T�	 ���&
�	 /����-	 �-8X���1��	 �
4&�&'�	 /
(��	 B�&
-	 Q

� ����-	 ������	 ����-	 ���
�
�
�	 
�	 �(��&�
�	 /���5:#�*+	 ���	 M�-�&��	 ���
��&
-�

� i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 M�-�
�	 ��
�	 ���
�
�
����
�	 ���
�6��
���	 /
67�-	 M�-�	 '��&
�

� ����-	/M�-�	������	
-�*+��
��&�	
%� 	B�&
-	2	�u���
-.�
(��	/
67�-	�-�5�
��	��
��&��	���
��&
-�

� �.���
�& �&@�
�	 ���
�
�
��@�
�	 /��� 	 N��
��&�
�	 /
67����	 M�-�&��	 ���
��&
-�

� E�=�� -�	 ���
�
��&
�
�	 �%��&�	 /�:�
.�*+ 9���	 <=
�������	 
#x��&��	 ���
��&
-�

� ���
�
�
����
�	 ��#,�
>�&����	 �����
\�	 ��
��&��	 
%� 	 B�&
-�

170
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13.1 ≤ÃhflÏyÓöy

�B�	 ����&��	 � �@�	 3�@�	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 �
>	 <=�&��.���@�	 ���
�
��&
�
�
�u���
-.�
(��	/
67�-	/��&��N�-�	��
��	B�&���	N���
�����	i
�3,G.���	���&1	<=�&��.���@�	���
�
�
��&��	��0Y��:���&

�N��B+��	 ��
��	 '��&
�	 N���
�����	 /
67�	 ���&1	 ����������&��	 
-�*+��
��	 2	 -� ��
��	 ��
��	 '��&
�

13.2 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈ~ƒy!°§ˆÏüˆÏê˛§# (Alismataceae)
a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;<�

i) ���������	 ���	 
�	 
)
4&5M�
��	 M�M�	 
�
����	 
B
�
�	 
�	 �:�WX
�
��

ii) ����J�	 �
>	 ���&�	/����&���4&�'�	 ��
��%��
�-���	 Y��&���

iii) ���	 �������
��	 -��&N�
�	 ��
5�&��	 ��������	 � !�����	 :��
 �-�	 �8H�	 
0���	 �
�3,G�

iv) ���#,��
-.�
	/�-'���	/Y
�	 ��.��-��.��	 (panicle)�

v) ��#,�	
8�9�5	/Y
�	���"#$�&%��&�	/
8�9�5�	���:���;	/Y
�	���"#$	�%��&�	�����;�	
 �;�	/��(:5��
��'��>3��?	��#,���#@�	(perianth)	6�	�#B�	/�
�&�5�	
�I���	 #*+�	��1-2	��1-2	
0���>3	2	��
�B
��&
	 ��0Y��:���&
	 �N��B+��?	 ��#>�&��3
�	 6�@�	 �Y�&��	 /�&-���	  #*+?	 (:5����	 3�@�	 �Y�&��	 6�@��
/Y
�	/�&-���	 #*+?	(:5��&���4&	����@��	���	
�	��������	���8H��	�
�3,G�	/ 
���
-.�
	���<=�����'�
(marginal)	
�	(:5����	(��67	(superficial)�

vi) A��	����-	(achene)�	/Y
�	A�����.��&�
�	�y"$	(etaerio of follicles)?	
�M	/

.��

�����B
��	 Q

Sagittaria trifolia L. L$$L$$L$$L$$L$ �"$�@��#�@��	  #'�� #'��

(=Sagittaria sagittifolia L.)

b)� '��������������� �������������� �78��������9�� ���:��� (Systematic position)

iii) •y!ã˛ö§ö

Monocotyledones

Calyciferae

!ÓK˛yö#àî

xÓfliyö

í z̨̨ õ˛õÓ≈

(Subphyllum)
!Óû˛yà (Division)

i)	�
�7� 	2	)���
� ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛° iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

�

�
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c)� ���A�� 3������5��� ���:��(Primitive character state)

�B�	 ���
�
��&
�
�	 i)	 ��#,�	��>3�� (3-merous); ii) ��#�&,�
�	/;���	

B�	 #*+? iii)	 ��#>�&��3
�	/�&-��
2	 #*+?	iv)	(:�5���	/�&-��	�
>	 #*+?	v)	A��	
)�&%��&�	A�����.��&�
�	�y"$�	�B�

	���
��&�	������	�
s��-�(�
����&�
�	 �u���
-.�
����&��	�B�	 ���
�
��&
�
�	/
67�-	/��� 	 (primitive)	
�&�	����&�r1	���&
��&"$-�

d)���"0��)��$�9��(Floral formula) o 3.6 or3 3 6P A G

13.3 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈ˛õyü# Óy ~ƒy!Ó˚̂ ÏÜ˛§# (Palmae or Arecaceae)
a)� /��
01��23�$�� ���.4$������ 3����56��� (Diagnostic characters) ;E�

i) ���������	 
0%�	 /Y
�	 ���M����'��	 �����N��	 �
���B-��	 �:�WX
�
�	 /Y
�	 
B
�
��

ii) ����J�	 
���
����	 3�1�B�-�	 3*+�	 ���`���	 /E�=:��(	 ������
�	  #�#�@�	 '#*+�

iii) ���	 �������
��	 -��&N�
�	 ��
5�&��	 ��������	 �'!�(���	 /
 �-�	 �8H�	 
0���	 �
�3,G�

iv) ��#,��
-.�
	/�-'���	/Y
�	 ��.��-��.��	(panicle)�	

��	
�	�'!�(��	N� 
� [
���3*+	 [
��
���	 K�
��	 z������

v) ��#,�	 /
8�9�5�	 �����;�	 ���"#$
��� 	 �%��&�	 
8�9�52	 ���:���;�	 
 �;�	 /��(:5��	 ��>3��?
��#,���#@�	 (perianth)	6�	 �#B�	 /�
�&�5�	 
�I���	  #*+�	 ��1-2	 ��1-2	 
0���>3	2	 ��	 �B
��&


Alismatales

Alismataceae

ˆ◊î#

(Class)
���������	
(Subclass)

��
�
(Series)


��
(Order)
�������
��� 
��
(Natural order)
���
�
�
�
(Family)

Monocotyledones

Apocarpae

Alismataceae
(= ���
�
�
�	= Family)

Monocotyledones

Helobiae

Alismataceae

Liliiopsida

Alismatidae

Alismatales

Alismataceae
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��0Y��:���&
	 �N��B+��?	 ��#>�&��3
�	 6�@��	  #*+?	 (:5����	 3�@��	 '#*+?	 (:5��3'�	 /��(:5��	 ���-
<=�&���`��
�3,G�	/Y
�	���	<=�&���`�?	 ���8H��	<=���	���&%�	����@�	/%��'�	/ 
���
-.��&
	
�I��?

���
����g	 {�@�	 ���8H��	 ��9�5���	 <=�]	 B'�?	 (:5��Z�	 �"$�@��

vi) A��	 �

��	 
�	 �j�k��?
�M	 

.��

�����B
��	 Q

Cocos nucifera L. L$$L$$L$$L$$L$ -��
��&����	 ���


Areca catechu L. L$$L$$L$$L$$L$ 
#���
��

Borassus flabellifer L. L$$L$$L$$L$$L$ ����

Phoenix dactylifera L. L$$L$$L$$L$$L$ �
�&����	 �1M#
�

Phoenix sylvestris (L.) Roxb.L$$L$$L$$L$$L$ �1M#
�

Phoenix peludosa Roxb. L$$L$$L$$L$$L$ �B�����	 �B���

Calamus rotang L. L$$L$$L$$L$$L$ �
���

b)� ������ ��� '�������$���� �������������� �78��������9�� ���:��� (Systematic position)

�B�	���
�
�
��@�
�2	
>�B���
�	-����	/-#
��&
�	�#�@�	-� B�	E�=�B.�	��� �	
�T���	-� 	�
>	�.�
��&��
�	���
�
��5���
-� 	(Alternative name)�	<=�����M����	
�	(��@�
�	(Areca)	
�B��	 $�3�&4&	 L$aceae	'#*+	B�&'�	 ���
�
�
��@�
�
-� ��
��	 ��
��	 B�&'��&"$�

iii) •y!ã˛ö§ö

Monocotyledones

Corolliferae

�
����	��

�
����

�������
�
(Subphyllum)
�
����
(Division)
���	
(Class)
���������	
(Subclass)

i)	�
�7� 	2	)���
�

Monocotyledones

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Monocotyledones

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Liliiopsida

Arecidae

�

�
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c)���"0��)��$�9��(Floral Formula) o P     A
3+3      6 or 3

	 �
>	 o	 3 3 3P G

13.4 ˛õ!Ó˚ÓyÓ˚ÈÙÙÙÈ@ˇÃy!üö# Óy ˆ˛õyˆÏÎ˚§# (Gramineae or Poaceae)
Poaceae •ˆÏ°y Alternative name Óy Nomina alternativum˛– ò%!ê˛ öyü•z @ˇÃ•îˆÏÎyàƒñ ≤Ãï˛#Ü˛ àî Poañ

˛õ!Ó˚ÓyÓ˚!ê˛ 4 öÇ ö#!ï˛ xö%§yˆÏÓ˚ Óƒy!ï˛e´ü–

a)	i
�3,G.
9N���	
-�*+���
��	N��
�����	(Diagnostic characters) B|�

i) ���������	 ���	 
�	 
)
4&5M�
�	 
�
����	 ����	 /Y
�	 ���"#$�&%��&�	 
0%�	 M����'��

ii) � 9�	 /67��-���	 ��y"$��	 
�	 �y"$����
��

iii) ���J�	 -�����
�?	 ��
5 �.	 A^������

iv) ����	/�5	�������
�	�
-.��&
	
�I���	

��?	���
0*	2	��� 9�	
)��>3	���J��&
�,G��?	���	A����
2	 ���
0�&���
�	 
>�&'�(67�&�	 ���(����	 (ligule) /
�67��?	 ���(����&�
�	 (T�-	 2	 /��0����	 �:�WX
<=���
��

v) ��#,��
-.�
	 /-# [
���	 <=��-���J�	 
�	 3�1����
�	 �����
�	 6��B����	 �
��
 	 
�	 ��.��-���$L$�
�
-.�6&?	/-# [
��	
���
����	3�@� E}# 	(glume)	'#*+?	<=Y 	2	�K���'�	E}# 	-EF�	��#,�	Y��&��	-�?
�0����'��@�	��#,�'#*+	�
>	�� �	(lemma)	
�&�?	�� �
�	������
�:���&(	�
��
���&��	/
�67��	��.���'��
(palea)�

vi) ��#,�	/
8�9�5�	���:���;?	����������� (lodicule) 2-3,	/Y
�	Y��&��	-�?	��#>�&��3
�	6�@�	/Y
�

Palmales

Palmae


��
�
(Series)

��
(Order)
�������
��� 
��
(Natural order)
���
�
�
�
(Family)

Nudiflorae

Aroideae
(= ���
�
�
�
= Family)

Principes

Palmae

Arecales

Arecaceae
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3�@�?	��
��(��-�	

5 #1	(versatile anthers)?	(:�5���	
���
����	�#B�	/Y
�	���-�	'#*+?	(:5��&���4
/��(:5�?	 ���	 <=�&���`�	 �
�3,G?	 (:5� #J�	 2�@��	 ��%���

vii) A��	��.��
�2��
�
	 (caryopsis)�	�����N��	 �

���	<=N#�
�	

.	'#*+�

�����B
��	 Q

Oryza sativa L. L$$L$$L$$L$$L$ ��-

Triticum aestivum L. L$$L$$L$$L$$L$ ( 

Zea mays L. L$$L$$L$$L$$L$ :#�~��	  ���B�

Hordeum vulgare L. L$$L$$L$$L$$L$ 
���5

Saccharum officinale L. L$$L$$L$$L$$L$ /�1

Bambusa tulda Roxb. L$$L$$L$$L$$L$ �#����	 
^�3

Cynodon dactylon (L.) Pers. L$$L$$L$$L$$L$ �#
5�

Eulaliopsis binata (Retz.) C. Hubb. L$$L$$L$$L$$L$ 
�
�B�

Imperate cylindrica (L.) P. Beauv. L$$L$$L$$L$$L$ ����#

b)� CD
������ ��� ����������� �������������� �78��������9�� ���:��� (Systematic position)

iii) •y!ã˛ö§ö

Monocotyledones

Glumiflorae

�
����	��

�
����

�������
�
(Subphyllum)
�
����
(Division)

���	
(Class)

���������	
(Subclass)

��
�
(Series)

i)	�
�7� 	2	)���
�

Monocotyledones

Glumaceae

ii) ~ä°yÓ˚ Ä ≤ÃyˆÏrê˛°

Monocotyledones

iv) e´ö Ï̂Ü˛y Ï̂Î˚fiê˛

Liliopsida

Commelinidae
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Graminales

Gramineae


��
(Order)

�������
��� 
��
(Natural order)
���
�
�
�
(Family)

Gramineae
(= ���
�
�
�
= Family)

Glumiflorae

Labiatae

Cyperales

Poaceae

c)� � �"0��)��$�9��(Floral formula) : 	 o P  A0 or 2-3 3 or 3+3  (2) or (3)G

d)� ��=����.4�2�$�� �
�89��� >

i) ���������	 /�����>3	 �%��&�	 
�
���	 �
>	 �
�:�WX	 /b�$�&�	 �
�60&���

ii) /����	 (�	 2	 <=M����	 ��0�Y
�
�	 

5�	 �
�60&���

iii) �0��	 ���J�	 ���`��	 �Y�&��	 -
� 	 <=�0����
��

iv) ��#�,�����
�3,G	 6��B��&�@�	 
�	 /-# [
��	 (T�-�

v) /-# [
��	 
)	 ��#�,�����
�3,G	 �Y�&��	 �����	 ��#�,����	 �
�3,G�

vi) /-# [
���&��	
�	6��B��&��&@�	E}# �	�� ��	�����'��	�
>	�����������	�B�

	���
�
��5���	2	�

�5��&-
�
<=���3�

vii) ��#�,����	 ���:���;	 �Y�&��	 �����;	 <=��]�

viii) ��
��(��-�	 

5 #1�

ix) (:5� #J�	��%���

x) A��	 ��.��
�2���

�

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) 3�1�B�-	�6&������
�	����&J�
�	3��&4&5	 #�#��&@�
�	 ��	�
�,G��	���������
�	/
67�-	 	���
�
��&
�
�
������&�	 ��1�	 '�'��

b) �.��
��&��
�	 ���
�
��&
�
�	 �#�@�	 ������&�
�	 �
s��-
8v��	 -� ���	 	 2	 �
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c) E�=�� -�	���
�
��&
�
�	��#,� [
��	B�&��	 	�
>	B�B�	������&�
�	<=��-3�1�
�	3��&4&5	 �
	 
�	 	 �B
��&
	 �
-.�6&	 Y��&���

d) �.���
�& �&@�
�	 ���
�
��&
�
�	 A��	 B�&��	 �	 
�	 	 �y"$�

2.� ����$�� ���.������� ����3�� ? @� A��� �A�� >

a) �.��
��&��
�	 ���
�
��&
�
�	 ������&�
�	 (:�5����	 B&�	 o���	 h	 �#B�	 h	 ���-p�

b) �����&'�
�	 ���
�
��&
�
�	 /-# [
���&��	 E}#�& 
�	 
>1.�	 o���	 h	 �#B�	 h	 ���-p�

c) ��-	 2	 ( 	 �B�	 �#�@�	 ������&�
�	 ���
�
��&
�
�	 -� 	 o/��5��&��
�	 h	 �����&'�
�	 h	 �.��
��&��
�p�

d) �.���
�& �&@�
�	 ���
�
��&
�
�	 
�M	 o

.�h/

.�p�

13.5 §yÓ˚yÇ¢

�B�	 ������@��&��	 3�@�	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 �
>	 ����&�
�	 �u���
-.�
(��
/
67�-	 M�-�	 �(��	 <=���	 ���
�
��&
�
�	 ���"#$	 ������&�
�	 �
s��-
8v��	 -� 	 M�-�	 �(��

�.���
�& �&@�
�	 ���
�
��&
�
�	 /��� 	 N���
�����	 /
67�	 M�-�	 �(��	 (�� -�	 ���
�
��&
�
�	 /�:�
.�*+ 9���
N��
�����	 M�-�	 �(��	 ���
�
�
����
�	 ��#,�	 
>�&����	 M�-�	 �(��

13.6 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. ��.���
�& �&@�
�	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 ���	 ���	 ���	 ��1#-�

2. �.��&�
�& �&@�
�	 ���
�
��&
�
�	 /��� 	 N��
�����	/��&��N�-�	 ��
��-	 2	 �u���
-.�
(��	/
67�	 ��1#-�

3. ��� �	 ���
�
��&
�
�	 i
�3,G.
9N���	 
-�*+���
��	 N��
�����	 
8H�&U�	 /��&��N�-�	 ��
��-�

4. E�=�� -�	o�����&'�
�p	 ���
�
��&
�
�	i
�3,G.
9N���	
-�*+���
��	N��
�����	��1#-	�
>	��@�
�	 ��#,�	
>�&����
�����
\�	 ��
��-�

5. E�=�� -�	 ���
�
��&
�
�	 /�:�
.�*+ 9���	 <=
�������	 ��1#-�

13.7 í˛z_Ó˚üy°y

xö%¢#°ö#-I

1.� 
2���:��� ��2��8� $���#�� >

a) ��� �	 
�	 �.��
��&��
�
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b) Cocos nucifera L.,  Areca catechu L. o-��
��&���	2	
#����
�p

c) /-# [
���	 6��B����	 �
��
 	 
�	 ��.��-����

d) ����-	 
�	 A�����.��

2.� ����$�� ���.��6����9�� ? @� A��� �A�� >

a) ���- b) ���-�@�

c) E�=�� -�	 
�	 �����&'�
� d) /

.�

��*��
+�� �
,-����

1. �
4&'��@�
�	 M-. 13.2 (a)	/>3	 ��1#-�

2. �
4&'��@�
�	M-. 13.2 (b) �
>	 (c)	/>3	 ��1#-�

3. �
4&'��@�
�	 M-. 13.3 (a)	/>3	 ��1#-�

4. �
4&'��@�	 M-. 13.4 (a) �
>	 (c) />�&3	/��&��N�-�	 ��
��	 B�&'��&"$�

5. �
4&'���� 13.4 (d) />�&3	 /��&��N�-�	 ��
��	 B�&'��&"$�
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������14 � #	�(�	�����	����)��� �*�
+�	�����	����) (Alpha-
Taxonomy and Omega Taxonomy);
����	����)�
�� a) ����	��
��",���-�	.�b)����	/
���0��-�	
�� � c) 1�2�3-� ���	�����-�	��� 4���+��	� [Role of a)
Palynology, b) Cytology, c) Phytochemistry
in Taxonomy]; d) +�����1� 2�	��� ���	�
5	��+
(Molecular Taxonomy); ����	����)��� 
�	�������
�������� �	� ����	����)��� ��	��0��� 
��� ��	���
(Taxonomic characters)

����

14.0 �����	
�

14.1 �
�������

14.2 ���������F

14.2.1 ���������F��� ���*����54�

14.2.2 ���!��� ���������F

14.2.3 G������ ���������F

14.3 ���������F� ��A����� ����������8"��� =2���$��

14.4 ����������F� ��A����� �$��+�9���.H��� =2���$��

14.5 ����������F� ��A����� ����IA� ������������ =2���$��

14.6 �����$���������������J�����(Molecular taxonomy)

14.7 ���������F��� 3������5$�� /��
01�� ��� ���������F� 9���.H$�� 3����5����� (Taxonomic
characters)

179
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��"
����

14.8 �����)


14.9 ��*��
+�� �
,-����

14.10 ���.������

14.0 í ẑ̨ Ïj¢ƒ

�B�	 ������@�	 ���T�	 ���&
�	 /����-$LLL$

� �
-.�
�
��	 ��'5.�'�	 �
�&
N�-�	 ���&
�	 �
-.�
�
��
�	 
��� ���	 
8H�&U�	 M�-�&��	 ���
��&
-�

� 
��5 ��&-	<=�6&��
��	 �u���
-.�
���
�	
�B��	/-.�-.	 N���
�����	 i
�3,G.
8�WX	��Y.���
�	
>�&'��&(
-9��-	 <=�6&�
-�	 
�	  ��� ��	 �
8H�&U�	 ��
���	 ��:�	 ��
��&
-�

� 
�&
5����
�	 �
-.�
�
��
�	 ����&M	 �����0�,G ��&-
�	 �u���
-.�
	 ��\����	 
8��&�5�	 /
(��	 B�&
-�

14.1 ≤ÃhflÏyÓöy

�
-.�
�
��
�	 N�N5��	
)��-	��&
�	 N��&�	/�
�&"$�	 �
�:�WX	 ��'5��&'�	�B�	 N�N�5�
�	���'5.��\����	2	����&'5.
�	 ���
�
� �
�
�60&��	 B�&'��&"$�	 �
-.�
�
���
�.�'�	 d�# ��	 ������&�
�	 
�B5/�&;
�	 N���
�����	 i
�3,G.	 -'��	 /-.�-.	 N���
�����
�
4&'�	�' -	��
��(�&
��#	�
�.��	����4&��*��
�.��	������	
�
�'�-	�
�.�	B���.���
�	����
	�Y�&��	���2'��	i
�3,G.���2
�
-.�
�
��	 �
�.�'�	 
>�&'��M��	 B�&'��&"$�	 �
-.�
�
��
�	  9�	 ���'5�+ 	 �'	 �u���
-.�
	 �
�@�	 �B�

	 N���
�����

>�&'�M�&-
�	 A��&�	 �����0�,G	  ���	 ��:�	 ���&
��&"$�

14.2 !Óöƒy§!Ó!ô (Taxonomy)
�
-.�
�
��	M�
�
s��-	 N�N5��
�	 <=��-	/>3�	 9���	�B�	 N�N�5�'�	4�@�	 �
4&'�	 Y��&���	 <=Y �@�	 B�&��	 ������&�
�


�5-�?	 �K���'��@�	 ������	 �N��B+����
���	 �0����'��@�	 ������	 -� ��
��	 �
>	 

�&3�&4&	 �u���
-.�
	 ��\�����

�
-.�
�
��	�
�.�
�	 9�	
�	 #1.	����&w3.	B�&��	�u���
-.��&

�	<=�6&�
	�
>	�����0�,G	�u���
-.�
	<=��
��B�
B�&��	 �
-.�
�
��	 �
�.�
�	 /�
�	 ���M�

14.2.1 !Óöƒy§!Ó!ô ˛õÎ≈ƒyÎ ̊ (Phases of Taxonomy)

�
s��-�	����:�
	2	�B����&��
�	(Devis and Heywood)	 �&��	�
-.�
�
��
�	4�@�	 ��'5.�'��	<=Y �@�	B�&��
���B�2�-'��
�	
�	���&<}��&
�@�
��	�A�M	(Pioneer or Exploratory Phase)�	�K���'��@�	B�&��	��-�
���&���&@���	
�
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��-�
���&��
�-	 �A�M	 (Consolidated or Consolidation Phase)�	 �0����'��@�	 
��&'���
�&l@��& �@���	 
�
������
��& �@���	 �A�M	 (Biosystematic or Experimental Phase),	 �"$���_�	 N��#�Y5	 �A�M	 B�&��
�-�
�B��&�m���&�������	
�		B�&���&@��&��-� ��	�A�M	(Encyclopaedic or Holotaxonomic Phase)�

�
-.�
�
��
�	 ���'5�+ ���	 � !����	 ���'5.�
��
�	 
��� 	 2	 ����&w�&3.
�	 �����
�	 �:��*	 ���&
�	 �B�:���&
	 4�@�
:���&(	 :��(	 ��
��	 B�&'��&"$�	 ���'5�+ ���
�	 
>�%�]	 �
4&'����	 /��&��N�-�	 
��&��%��	 ���B�2�-'��
�	 �A�M$L$�
�
/
67�'�	�
-.�
�
��	���'5.�+ 	����-	����@�	������
�	
�	/b�$�&�
�	
 �6&	���������	
>E�=B	��
���	����������&��

�5-�	 ��
���	 �N��B+��	 ��
���	 
-�*+��
���	 -� ��
���	 

5�&3�&4	 ����������&��	 �u��
U�	 ��
���	 ������- #-����
B�
��
�
�'���& 	67�'��:���&
	
>
�%��&-
�	
.
67�	��
��	�
>	���&
�	<=���3-�
�	 ��.�& 	���'5.	
8��&�5�	/
(��	B2'���

��-
���&��
�-	 �A�ML$�	 ������	/-#
U���&-	 ����-	 �:�!�&(�����	������'�	 ������	
>E�=B	 
� �
\�	 -�	 ���&
�

0B�	 /b�$�&�
�	 -�-�-	 <=��0������	 ���
��&
�&3	 ������	 - #-�	 
>E�=B�	 
-�*+��
���	 -� ��
��	 �
>	 ���
��&3�&4&
�u��
\���
��	��
��	B'��	- #-����	'Y�'Y:���&
	
>
�%��	��
��	B'��	��'5@�-����&�	
>(0B���	(�"$���
�	
-�*+��
��
2	 -� ��
��	 
#�-�����	 ��
��	 B'��

�B�	 �A�M$L$�	 ����&M
�	 �
������	 B�&��	 ����@�	 <=M����
�	 �
�:�WX	 <=��0������	 ���
��&
�&3	 N���
�����	 ���"#$	 �:�WX���
2	(T�-	��1�	�'�&��	 ����&
��	�
B�	/�&Y5	����@��	N���
�����	
 �,G	����@�	<=M�����&��	�N��B+��	��
��&��	
�	�-�w5,G	��
��&��

%� 	���B�	/-#��
-	��
���	�
�S�&��	����@�	(�	
�	M����
�	M-.2	 �-�w5,G	 ��
���	MW��'��	 N���
�����	 �:�WX����	�+ 
2	 
 �,G
�	 ��
���	 <=�&��.��	 �%��&�	 ������&�
�	 �u���
-.�
$L$�
�	 �6&
�	 �-�&w5�&3	 
�B�'.	 ���&
��

��0�Y
�
�	-�-�-	���&3
�	������	�(�`�����
�	2	������&�
�	/
67�-	�
>	 �
�6&�
�	B���.���	2	������&�
�	-�-�-

��� 
 9B	 �B�	 �A�M$L$�	�-�
>3	 3������&��	 ��
��	 B�&'��&"$�	 �
�	 K�
��	 
�
��	 ��0�Y
��&��	 ������	 <=M����	 
>1.��
M����	 2	 (�&�
�	 
>1.��	 ���
�
�
�	 B���.���
�	 
>1.�
 9�&B
�	 � �@�� #�@�	 ����@�	 ��
���	 M�&W��	 �B�	 
 '�����&�
��0�Y
�
�	 �
�:�WX	 ���&3
�	 �Am��
��	 (Flora) 
8H�&U�	 ��#�6&��	 <=����3��	 B�&'��&"$	 �
>	 ������	 
 �,G	 
8H�&U�	 ����@�
��
���	 ���2'��	 �(�&"$�


��&'���
�&l@��& �@���	�A�M$L$�	�������
s��-�(�	������&�
�	����
�	������&�
�	���
�6��
���	
8��5�	B���.���	
8H�&U�
-�-�-	 ���M	 d
��	 ���&
�-�	 ������	 ����4&��*�	 ����@�	 <=��-	 �
4&'�	 '�
�	 K�
��	 ������&�
�	 ����
	 2	 
8��&�5�
�	 ��Y�
M�-�&��	 
�B�'.	 ���&
��	 �B�

	 ��
��%�� 9���	 ���M	 �
-.�
�
��
�	 ���M�&��	 /�
�2	 
#6�,G	 ���&
�	 �����&��
����4&��*��
�.�
�	 ��.�& 	������&�
�	
��B�&
�
�	N���
�����	i
�3,G.���	�'	/����-5�B��	���
��	���B�
�	<= ��	��
��%��$L$
�-�
�%��
�	  ��.�& 	 M�-�	 '�'��	 ����4&67���	 ��+��& ��&M� 	 
>3(���
�	 i
�3,G.	 2	 ������&�
�	 /��;��	 (T��&-
�
�-'��n���

�B�	 ��'5.��&'�	 �������
s���&-
�	 -�-�-	 3�1�
�	 ���M2	 d
��	 ��
��	 B'��	 -�-�-	 ��Y.	 
8H����	 ���&
�
�u���
-.�
�@��&��	 /�
�2	 
�T���	 ���&
�	 ������	 B�&'��&"$�	 /�:�
.�*+ 9���	 ��
���
�	 ��Y�	 
#6�,G	 B�&'��&"$�
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N��#�Y5	��'5��&'�	����@�	������&�
�	
 �6&	N���
�����	�
4&'�	M�-�
�	��
�	����@�	��Y.	
8H����	��
���	2	�
4&'�M�-�
'�'��	<=����@�	 ������&�
�	 ����
�	���
�	 N���
�����	(T�-�	 N���
�����	
8��5��	 ���
�
�5�-�	 ���
�
�5-	2	 �

��5-	B���.���

 �6&	 ���"#$B�	 �B�	 ���&
5	 /��&��N�-�
�	 �
4&'��

<=Y 	 �#B��@�	 ��'5.��&'�
�	 
 '�����&�	 �u���
-.�
���	 
���
����	 �0��� 	 2	 ��
�
�5������&�	 6H�:���
��
�u���
-.�
�

�0����'�	 �
>	 N��#�Y5	 ��'5.��&'�
�	 
 '�	 �u���
-.�
$L$�
�	 ��
��
��	 C�&@��	 M����M�-(��	 �u���
-.�
���
�
<=�6&�
-�	2	<=���3-�	��1�	'�'��	�u���
-.�
���	���WX�� ��&-
��	/�&-��	��Y.	
8H����	2	
#6�,G	/�:�
.�*+ 9���
<=
����
�	 ��
���	 ���&��	 
%� �

14.2.2 xy°ú˛y !Óöƒy§!Ó!ô (Alpha Taxonomy)

/��A��	 �
-.�
�
��	 Q	 �
-.�
�
��
�	 ��'5.��&'�	 <=Y 	 �#B��@�	 ��'5.��&'�	 'Y�	 ���B�2�-'��
�	 
�	 ���&<}��&
�@�
��
�
>	 ��-
���&��
�-	 
�	 ��-
���&���&@���	 (Pioneer / Exploratory Phase and Consolidation or
Consolidated Phase)	 ��'5.��&'�
�	 ���M����&���	����&�	 �
�x��'��

�B�	/�&Y5	/��A��	�
-.�
�
��
�	���M���	������	- #-�	
>E�=B	2	
>
�%���	- #-����
�	
�5-��	�N��B+����
���

-�*+��
���	 -� ��
��	 �
>	 �u���
-.�
	 ��
���	 ����-	 �������	 /b�$�	 
�	 ���&3
�	 
���	 ������	 - #-�
�	 �B�
-�Y:#�*+	 <=���3-�B�	 B�&��	 /��A��	 �
-.�
�
���	 ������&�
�	 N���
�����	 i
�3,G.���	 ��#��-#
�S�&��	 /��&��N�-�
�
 ��.�& 	 �u���
-.��&

�	 �6&
�	 h	 �������	 �
�&
�N���	 ��
��	 B'��	 �' -$LLL$<=M�����	 M�����	 ���
�
�
��	 
(5	 B���.���
N���
�����	
 �,G	2	/
67��	 '�
�	 K�
��	�B�	 �6&
�	 
�	 ��������&��	 �u���
-.��&
	'Y�'Y:���&
	<=�&'��(	��
��	 '�'��

/��A��	 �
-.�
�
���&��	 �m�.��
��.��	 (Classical)	 
�	 A�
� ��	 (Formal)	 �
-.�
�
��2	 
��	 '�'��

�B�	 
 '�����&�	 -�-�-	 ���&3
�	 �Am��
��	 (flora) <=����3��	 B'��

14.2.3 ÄˆÏüày !Óöƒy§!Ó!ô (Omega Taxonomy)

�
-.�
�
��
�	��'5.��&'�	�3�&4&�*+	�#�@�	��'5.��&'�	
��&'���
�&l@��& �@���	2	�-
�B��&�m���&�������	(Biosystematic
and Encyclopaedic)$L$�
�	 ���M�&��	 ����&�	 2�& (�	 �
-.�
�
��	 (Omega Taxonomy)	 
��	 B'��	 �B�
�
-.�
�
��	/>�&3	������&�
�	/�
�2	-�-�-	N���
�����	i
�3,G.���	�' -	����4&��*�	�
�.�	(Cytology),	��
��(�&
��#
�
�.�	(Palynology)�	�S��
�.�	(Embryology), /���(5T�-	(Anatomy)�	������	
�
�'�-�
�.�	(Plant Chemistry)
B���.���	 N���
�����	 i
�3�&,G.
�	 
 WH�&'�	 �u���
-.�
	 �����0�,G	 2	 ���WX�� ��&-
�	 B�&'��&"$�	 N���
�����	 i
�3,G.
B
������&�
�	 ����
�	 �

�5�-	2	/�:�
.�*+	
9N���	 <=
�������	2	
�&
5����
�	 ������&�
�	 ���
�6��
���	
8��5�	 �-�5�
��
��
��	 B�&'��&"$�	 ��
��
��B��	 �

�5��&-
�	 B����B�

B	 
��03.	 2	 i

��03.$L$�
�	 
 �6&	 N��
��(��	/
67�	 2	 
8��5�
67���-	 ��
��B�	 B�&��	 �B�	 2�& (�	 �
-.�
�
��
�	  #1.	 ����&w3.�
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14.3 !Óöƒy§!Ó!ô!ÓòƒyÎ˚ ˛õÓ˚yà Ï̂Ó˚î% ˛õy Ï̂ë˛Ó˚ û)̨ !üÜ˛y (Role of Palynology in
Taxonomy)

��
��(�&
��#
�	 (T�-�&u���	 /��0�����	 
��B.��	 /�

��&�
�	 N���
�����	 i
�3,G.���	 ��
��(�&
��#	 �
�.�
�	 � !����
�
4&'��	 
�5� ��&-	 iM
�-��	 (Physiological)	 <=��+'���	 iM

�
�'�-	 (Biochemistry)	 <=:0����	 
B	/-.�-.
���'5�
��	 B���.���	 
8���5���	 '�
���'�	 �
4&'����2	 ��
��(�&
��#�
�.�	 N�N5��	 2	 /��&��N�-�
�	 �
�����9�5	 �
4&'��

��
��(�&
��#	 �
�.�'�	 
��B.��	 i
�3,G.���
�	 �:��*�&��	 ���"#$	 
���
��	 �
4&'�	 -��&N�	 /��&��N�-�	 ��
��	 B�	 Q

1.� ���8"��� '$���$���� �=��.� ��F���89�� 4� �
$����K� ��������

i) � -���	 oMonad �����	 ��
��(�&
��#p

ii)� ���'����	 (Diad	'#(�:���&
	
>'#*+	 ��
��(�&
��#)

iii)� N��#�,G'��	(Tetrad�	 N��
��@�	
>'#*+	 ��
��(�&
��#)

iv) 
),G'��	 (Polyad	 N���&
�
�	/����	
>'#*+	 ��
��(�&
��#)

2.� ���8"��� ����#��� �=��.�� ��F���89�� 3 �
$����K� ��������

i) �� 
���
B�-�	 oApolar), 	 �'1��&-	 ����-	 
#�-�w5,G	 � 
��	 �N��B+��	 ��
��	 '�'�	 -��

ii)� 
 �& 
��	 (Isopolar),	 �
��#�@��&��	 �
4&#
	 �
�1�	 

��

�	 �#�@�	 �-�w5,G:���&(	 :��(	 ��
��	 '�'�	 �
>
�
��#
�	 � 
��K'�	 ���
��� 	 B'��

iii)� /
 �& 
��	(Heteropolar),	�'	�
��#
�	� 
��K'�	���
��� 	-'�$LLL$���
��	���	��0�&̀ �	�"$a	Y��&��	/�
�
/��
�	 ��0�&̀ �	 �"$a	 Y��&��	 -��

3.� ��$L��9���� (Shape)� �=��.��9�� ���8"6��� ���=�MN� ��$������� ;��K� ����K�����

i) 
0*����
� (Rounded)

ii)� B������@���.��	(Elliptical)

iii)� ���8H����
�	(ovoid)

iv) ���&���-����
�	(Triangular)

v) N��#��&�5���-��	
�	N��#��&6V�-�	(Quadrangular)

vi) ���!�-��	(Quinquangular)	2

vii) 4&̀ ��&��!�-��	(Hexangular)
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4.� ��$����� (Size)���'��� �=��.��9�� ���8"6��� ;<������

/���%#�a	<10μm,	%#�a	10-25μm,	 �. ����
�	25-50μm, 	
��_	50-100μm,


0B� 100-200μm, 2	/���
0B�	>200μm.

5.� � ���8"��� O��$���� ����� ���� ��;PO��$���� ��)$�����8��� �=��.��9�� ���8"��� �8*��� ����3������ �����������Q
���8"��� �8*����� ��;PO��$���� ��)$���8� �9���RD� 6��#O��28*� G� �78���������� '��� 6��#O� ��
�Q

���
����	��
��(�&
��#
�	
���
���	�#B��@�	<=�N��
��
�3,G	���	Y��&���	
�B��&
�
��@�	���B�-	(Exine)	�
>	�:����&
�
��@�
B�-@��B�-	(Intine)�	B�-@��B�-	�#��-� 9���:���&
	�������	2	-
� �	���B�-	<=�N��
��@�	

�&N��&'�	
�B��&
�
�	/>3�@��&��
�
��B�-	2	 �:����&
�
�	/>3�@��&��	 �-��B�-	
�&��	�
��B�-	 �6&
��@�	 ��������	<=���

��R�	
9N���	'�
�	A��&�	 �6&
��@�

B�&M	��1�	'�'��	�
��#
�	 ���
����	B2'��
�	
��&Y	
��&Y	�B�	 �6&
��@��&��	-�-�
��� 	/�:��%�]	/;	(Projection)
�

�	 B'��	 ���B�	 �B�	 �6&�&
�	 -�-�-
��� 	 	 /�>��
��	 ��1�&��	 ���2'��	 '�'��	 �
��B��&-
�	 
�B��&
�
�	 />3	 ��&��$L$
�
��B�-	 �
>	 �:����&
�
�	 />3	 ��&Z��$L$�
��B�-�

�-��B�-	 �#��-� 9���:���&
	 ��#
��	 �
>	 �������@�-'#*+�	 �B�	 �
�&34&	 �
��&�
�	 �������@�-�&��	 �6���&
�������--
(Sporopollenin)	
�&��

(T�-�&u���&��	 �N���_	 
�	 �
�1��N�B+	 (aperture)�	 �"$a	 (pore)	 /Y
�	 A��@��	 
�	 ����
	 (colpus)	 Y��&��
/-.���&��	/�
�
�	/�>��
��&�
�	�%��&�	��D�@��������5 (spinous)	/
67�	Y��&���	��&��
�	�����
�	�"$���_�2	��1�	'�'�
M�������
��
�	 (reticulation)	 /Y
�	 �8H��8H�	 �
�:�WX	 <=�&67
�	 �
�1�
 9B	 /��0����(��	 �B
��&
	 � �@���&
�1�	 
�


���&
�1�	
�	�:�
���&���M	(verrucose),	6G���&'�@�	(striate)	B���.���	-�-�-	
����& 
��	�
��#
�	<=�N���&
�
�	���	���B�
-�-�-	 /�>��
��&�
�	 M-.	 �
-.�
�
���&��	 �
3�	 
.
BS��	 B'��	 �����B
��
B	 ���"#$	 �
�&34&	 ��
��(�&
��#	 �
�.�
�

.
B�
�	 �
-.�
�
���&��	 <=�&'��(	 ��
��2	 B�&'��&"$�

������&�
�	 ��
��(�&
��#
�	/����
��	/��0����	2	<=�0����	
8H�&U�	 �
�6&��
���	/��&��N�-��	 ��'5.��&��N�-�	2	(�&
4&��
B���.���	��
���&��	 ��
��(�&
��#	 �
�.�	 (Palynology)	
��	B'��

��
��(�&
��#	/����
�$L$/��0����	 B���.���	(T��&-
�	 N���
�����	 i
�3,G.���	 �u���
-.�
	 ��\����
�	 ����&M	 
.
BS��
B'��	 ����-	 ����-	 �%��&�	 �N��B+����
��&�
�	 
�	 
-�*+��
��&�
�	 M-.	 N���
�����	 /
67����2	 <=�&'��M�&-	 ���&(�
/�
�
�	 ���"#$�&%��&�	 
8��5�	 �
�x���&��2	 ��
��(�&
��#
�	 N���
�����	 i
�3,G.���	 ������&'�(��

�u���
-.��&

�	�%��&�	��
��(�&
��#�
�.�
�	
�B�'.	�u���
-.�
�@��&��	
 0\�	���&
��&"$	/Y
�	/��.���	�
�����9�5
�
\�����	 �-�&��	
%� 	B�&'��&"$�	�1��&-	 ���"#$	 �����B
��	 �'��&(	 ��
��(�&
��#	 �
�.�
�	�
�����9�5	 �������	/��&��N�-�
��
��	 B�&���
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��
��(�&
��#
�	 /����
�	 /��0����	 �
�:�WX
����& 
�	 B�&�2	 ����-	 ����-	 �������&(�`��	 
�	 ���
�
��&
�
�	  �&�.
��
��(�&
��#���	���B�	 
����& 
��	/-.���&��	 ��
��(�&
��#���	����@�	 ���
�
��&
�	 �
�:�WX	 
����& 
��	 ��9�&
5�*+	/
67�
�
���������	�l@��&-���.���-�
	 (stenopalynous taxa) 	
�	  unipalynous taxa;	 �' -$LLL$	Gramineae,
Labiatae, Asclepiadaceae, Chenopodiaceae, Cruciferae, Capparidaceae, Umbelliferae,
Amaranthaceae, Casuarinaceae, B���.����	 /��
����&��	 �'	 

	 ���
�
�
�	 
�	 �(�`���&��	 �
�:�WX	 
����& 
�
��
��(�&
��#	Y��&��	����&�
�	 B�����
���.���-�-	
�	 ���@���.���-�
	 (eurypalynous or multipalynous)	
�&��
�' -	Acanthaceae, Cucurbitaceae, Boraginaceae, Verbenaceae, Gentianaceae, Saxifragaceae,
Solanaceae, Convolvulaceae and Fabaceae, B���.����	��
��(�&
��#	�
�.�	�-8X���1��	��'5.��&'�	�u���
-.�

�%��&�	 �0,G���� 9���	 N���
�����	 i
�3,G.	 �M�(��&��	 
%� �

1.	 ���
�
��&
�
�	 ����&\5�	 /
�67��	 �6&
�	 
�	 �����

2.�	 ���
�
�
�	 
�	 ���
�
��&
�
�	 -��&N�
�	 �6&
��

3.	 M����	 �6&
��

4.	 <=M����	 
�	 <=M����
�	 �-8X	 �6&
��

1.	 �
���
��:���&
	 ���
�M����	 �
>	 /��� 	 �K
�M����	 ������&�
�	 ��
��(�&
��#	 B�&��	 � ��&-�����&��@�
(monocolpate)�

/�
�	 �K
�M����	������&�
�	 ��
��(�&
��#	 @���B�����&��@�	(tricolpate)�

2.� /�&-��	 ���
�
��&
�
�	M����	2	<=M����
�	 �-�w5,G	
����& 
�	 ��
��(�&
��#	Y��&���	�B�

	���
�
�
����	�' -
Eriocaulaceae, Malvaceae, Berberidaceae	B���.����	Malvaceae	�
>	Compesitae	���
�
��&
�
�-�w5,G	
����& 
�	��^�@��
�	 ��	(spinulose)�	���B�-	Y��&���	Plumbaginaceae�	 ���
�
��&
�	�8H$L$�
�1
(verrucae)	���B�-	��1�	'�'��	��
��(�&
��#
�	N���
�����	i
�3�&,G.
�	�:��*�&��	���"#$	���
�
�
��&��	�
:��M-2
��
��	 B�&'��&"$�	 �' -$LLL$

�2�� ���������

A. Nymphaeaceae $LLL	 �
��#	 ����@�
�.����
�N��
�	'#*+	(Uniaperturate)

B. Malvaceae$LLL$���B�-	 �^��@��	 '#*+
(Exine spinose)

C. Convolvulaceae$LLL$�
��#	��^�N��@�	�"$a
'#*+	(Pollen pentoporate)

�9"��� �
������9�� ���������

Nelumbonaceae $LLL $�
��#	 @� ��B�����&����&
�@�
(Tricolporate)
Bombacaceae$LLL$���B�-	M���������
�	(Exine
reticulate)
Cuscutaceae$LLL$�
��#	 5-6	 ����&��@�	 (Pollens
5-6––colpate)
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3. M����	�6&�&
�	�
��#
�	N���
�����	i
�3,G.���	�u���
-.�
	
�	�N��B+����
��&�	������&'�(��	Butomaceae$L$�
�

 �6&	 M��������&��	 B�����-����&��@�	 ��
��(�&
��#	 /��&"$	 ����	 Butomopsis	 M�����@��&��	 ���
� ��
��^�N��"$a	 �
�3,G	 (pentoporate) ��
��(�&
��#	 ��1�	 '�'��

Salicaceae	���
�
��&
�
�	Salix	$�
>	Populus	�B�	�#�@�	M�����	Salix$L$�
�	�%��&�	�
��#���	���-�@�
�N���_'#*+	(3-furrowed)	����	Populus$L$�
�	�%��&�	�
��#���	�(����0����	(spherical)	�
>	�-�w5,G
�"$a�
B�-	(without distinct aperture)�

4.	 <=M����
�	 
-�*+��
��&�2	 �
��#
�	 N���
�����	 i
�3,G.���	 ����&M	 ��(��&-�	 '�'��	 �����B
��	 6H
�S��	 
��
'�'�	 �' Bauhinia	 M����
�	 -�-�-	 <=M�������	 �
��#
�	 N��
��	 K�
��	 �N�����	 ��
��	 '�'��

� <=M����
�	 -� �
��#
�	 ���B��&-
�	 /�

��

1. Bauhinia acuminata Psilate (smooth)

2. B. kingii 6G���&'�@�	 
�	 �
�1�'#*+	 (striate)

3. B. retusa �:�
���&���M	(verrucose)

4. B. racemosa M���������
� (reticulate)

Caltha (Ranunculaceae)$L$�
�	����@�	<=M����	C. palustrisÈL$�
�	�#�@�	:�.�
��B��@�
�	(variety)	 �&�.2
�
��#
�	���Y5��.	���2'��	'�'�� C. palustris var. palustris$L$�
�	�
��#	@���B�	����&��@�	/�
�	C. palustris var.
alba$L$�
�	�
��#	 ��^�N��"$a'#*+	(pentoporate)�

�B�:���&
	 ��
��(�&
��#
�	 N���
�����	 i
�3,G.���	 ��1-2	 �u���
-.��&
	 /�
�
�	 ��1-2	 
�	 
-�*+��
��&�
������&'�(��

14.4 !Óöƒy§!Ó!ô!ÓòƒyÎ˚ ˆÜ˛y£Ïï˛ˆÏ_¥Ó˚ û)˛!üÜ˛y (Role of Cytology in
Taxonomy)

M�
�
s���&-
�	 �'	 3�1�'�	 
���
����	 ����4&�	 �����&4&
�	 �������*�	 (T�-�	 /��0����	 2	 �����&4&
�	 /�:�.���
���
����Y5
9 �&B
�	 N�N5��	��
��	B'�	����&��	 ����4&��*�	
�&��	 �
-.�
�
���&��	 �u���
-.��&

�	M-.	 ����4&���&*�
�	-�-��
�
i
�3,G.	 /���:##�5*+	 ��
��	 B'�	 �
>	 ����&��	 
�B��&@��@�.��&��- �	 (cytotaxonomy) 
�&��	 M����M�-(��	 2
/�:�
.�*+ 9���	�u���
-.��&

�	�%��&�	
�5� ��&-	����4&���&*�
�	
.
B�
�	������&�
�	�������*	�-�&w53	��
��&��	
�B�'.
���&
��	���B�	 ����4&���&*�
�	 N���
�����	 i
�3,G.���	 ���:���&
	 �
-.�
�
���&��	 ����&M	���&(	���
�	 ���"#$	 - #-�	�1��&-
��2'��	 B�&���
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����4&��*��
�.�
�	 �-8X���1��	 N���
�����	 i
�3,G.����&��	 
���
����	 �u���
-.�
	 �
���&��	 ����&M	��(��&-�	 B'��

1.	 �����&4&
�	 ��+��& ��&M��& 
�	 
>1.�	 2	 /��0�����

2.�	<=�&��.��	<=M����
�	�%��&�	��+��& ��&M
�	
>1.�	2	/��0����	6H���n	�
>	����&�
�	(T�-i&
�N��.2	i
�3,G.��9�5
�
>	6H���n	 B'��

3.	 ��+��& ��&M��& 
�	 
>3(���
�	 i
�3,G.	 �-'��n��	 ��M-|	 
 9B	 ������&�
�	 /��;��	 (T��&-
�	 M-.2	 ��'���
/
3.	 �B�	 �
4&'��@�
�	 /��&��N�-�	 �1��&-	 �
�&
N�-�	 ��
��	 B�&y"$	 -��

��+��& ��&M��& 
�	/��0����	2	
>1.����	 ����
�2@��B���	2	 B����2E�=� 	 
�	 ��.��
�2E�=� 	 �B
��&
	 ��1
�
�	 ��
�
i
�3,G.���	 ���2'��	 '�'��	 
���
����	 ����@�	 <=M����
�	 ��+��& ��&M� 	 
>1.�	 2	 /��0����	 ���B�	 N���
�����
i
�3,G.��9�5�

��+��& ��&M��& 
�	 
>1.�	 <=M����
�	 �6&�&
�	 
#�-�w5,G	 ��
���	 ��'��	 /�
0��
�M�	 ������&�
�	  �&�.	 <=�]	 

5�-8X

>1.��	 ��+��& ��&M� 	
>1.�	2n=4	 ��1�	'�'�	Haplopappus gracilis	 -� ��	Compositae	 ���
�
��&
�
�
�������@��&���	/-.���&��	/�
0��
�M�	������&�
�	 �&�.	Poaceae	 ���
�
��&
�	Poa latirosa	������&�	��+��& ��&M� 

>1.�	

�5�����	2n=526-530, Moraceae ���
�
��&
�
�	Morus nigra$L$���	2n = 308	�
>	Crassulaceae
���
�
��&
�
�	Kalanchoe$L$�
�	 <=M�������	 
���
����	 2n = 500	 �
�	  ���

�u���
-.�
	 
>�+����	 
 
.�	 
 ����&-
�	 �%��&�	 M����
�	 ���\5��6&�&
�	 �' -	 ���
�
�
�	 B���.���
�	 �%��&�
��+��& ��&M��& 
�	 i
�3�&,G.
�	 <=�&'��(	 1#
B�	 �� �	 �' -	 Fagaceae (n = 12)	 2	 Pinaceae (n = 12)�
���
�
��&
�
�	 �%��&�	 /���:##5�*+	 (�	 
�	 M����	 
 9�&B
�	 
 ���	 ��1�	 '�'��	 /-.���&�� Gramineae	 ���
�
��&
�
/���:#�5*+	 M���	 (Tribe)	 ��'5.��&'�
�	 
�� ����
��&�
�	 �%��&�	 ��+��& ��&M��& 
�	 
>1.�	 2	 /��0����	 �
�&34&:���&

A��<=
9�	��� �-:���&
	Compositae�	���
�
��&
�
�	�
�:�WX	M���	(Tribe)	
 9�&B
�	/���:#�5*+	B�&'��&"$	/�&-��	M����

�	(�	
 9B	�'���	 ��9�&
5	/�-�����	/
67�'�	 �"$��	�1��&-	 9�	(basic)�	 ��+��& ��&M� 	
>1.�
�	�����
�	 �:��*
���&
�	M��������&��	M���	 (Tribe)$L$�
�	/���:#�5*+	 ��
��	 �(�&"$�

Paeonia	 M�����@�	 ��9�&
5	 Ranunculaceae	 ���
�
��&
�
�	 /���:#�5*+	 �"$��	 
�5� ��&-	 �
�	  9�	  (basic)
��+��& ��&M� 	
>1.�	n = 5 2		/��0����
�	 �:��*�&��	����@�	 ��0Y��	 ���
�
�
�	Paeoniaceae	��
��
�	
 Y5-		��:�
���&
��&"$	(Moore, 1978)�

M����	 o(�p	 
�	M����
�	 o(�&�
�p	 �-8X�6&�&
�
�	 �%��&�2	 ��.��
�2@��B���	 ��Y.	/����	 
�A��&�.
�	 ��
�	 
���&1�
Compositae�	 ���
�
��&
�
�	Crepis	(�	
�	M�����@��&��	��+��& ��&M��& 
�	
>1.��	/����
�	2	/��0����
�	 �:��*�&��
�
�	 ���"$�����"$	 M����	 o(�p	 �#B��@�	Cymboseris�	 2	Youngia$L$
�	 �Y�&��	 ��0Y��	 ��
��	 �(�&"$�

�
�&�@����& '���&
�
�	 /
67�-	 /-#'�'��	 ��+��& ��&M��& 
�	 /����
�	 ‘V’ /Y5��	 � @���&
��@����	 /Y
�	 ‘J’
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�
�& @���&
��@����	 
�	 ‘I’ /.��&�+��&
��@����	 <=:0����	 /��0����	 ��
��	 ��
��&��	 ��1�	 '�'��	 ��.��
�2@��B���	 ��
��%��
�
�
�&�}4&�	 ��1�	 �(�&'��&"$	 �'	 �#�@�	 M����	Agave	 �
>	Yucca$L$
�	  �&�.	 5�@�	 �8H�	 ‘J’ /��0����
�	 ��+��& ��&M� 
�
>	 25�@�	 1#
	 �"$�@�	 ��+��& ��&M� 	 /��&"$�	 ����&MB�	Agave	 �
>	 YuccaÈ	 M�����@��&��	Agavaceae -� ��
��0Y��	���
�
��&
�	67�-	��2'��	B'�	�
>	�@��	'#�*+
;��2�	���
��	/��
����&��	�#�@�	M����B�	���`��	<=�0����
��	��9�&
5
�u���
-.�
(��:���&
	 Agave	 �
>	 YuccaÈ	 M����	 �#�@��&��	 'Y��+�& 	 Amaryllidaceae	 �
>	 Liliaceae
���
�
�
�:#�*+	 ��
��	 �"$��	 
�5� ��&-	 ��+��& ��&M��& 
�	 N���
�����	 i
�3,G.	 /-#
��&
�	 Agavaceae	 B�&��	 ����@�
6H��0���	 ���
�
�
��

	 �B�:���&
	 ����4&���&*�
�	 N�N5��	 �u���
-.��&

�	 ��
��	 2	  �-�&��	 ���WX��	 2	 '#�*+
;��	/
67�	 �-�5�&'�	 
�B�'.
���&
��	 ���B�	 ����4&���&*�
�	 N�N5��	 �
�����9�5	 ����@�	 ����&%����

<=M����	 ��0Y�����
��&�	 ��+��& ��&M��& 
�	 
>1.�	/�&-���&
3�	 �-:5�
��&'�(.�	 �' -	Cruciferae	 ���
�
��&
�
�
Nasturtium$L$�
�	 �#B��@�	 <=M����
�	 ��+��& �M 	 
>1.�	 ��0Y���

Nasturtium officinale 2n=32,

N. microphyllum 2n=64

�1��&-	 ��9�&
5
��@�	diploid�	�
>	 ���&
�
��@�	 tatraploid�	�
�S�&��	Cruciferae ���
�
��&
�
�	Cardamine
hirsuta (2n = 16) diploid �
>	C. flexuosa (2n = 32) tetraploid; Saxifragaceae ���
�
��&
�
�
�%��&�	Saxifraga hyperborea (2n = 26) diploid �
>	S. rivularis (2n = 52) tetraploid	/
67�
�-�&�53	 ���&
��

Salicaceae	 ���
�
��&
�
�	SalixÈL$�
�	 <=M����
�	  �&�.	 ���Y5��.2	 �0,G���� 9����

Salix phylicifolia 2n=14,

S. viminalis 2n=38,

S. arocinerea 2n=76; �
>

S. myrsiniles 2n=152.

��+��& ��&M� 	
>1.�	2	/����
�	/��0����
�	 ��.�& 	<=M����
�	 �&�.	
8��5�2	
9�N���	���&
��	�����B
��	6H
�S��

��	'�'�	Cruciferae	���
�
��&
�
�	Brassica oleracea (2n = 18)	�
> B. rapa (2n = 20)	/�
�	�	�#�@�
<=M����
�	 � ��&-	B. napus	'�
�	2n=38�	/Y5��	
>1.�	�#B��@�
�	 �K��&�
�	(9+10x2)	 ��.�& 	�B��@�
�	
0�,G�

��+��& ��&M��& 
�	/����
�	/��0����2	 �
-.�
�
���&��	��+��& ��&M��& 
�	
>1.�
�	 ��	����&M	��(��&-�	B�&'��&"$�

Droseraceae	 ���
�
��&
�	Drosera	 2	Drosophyllum	 (�	 
�	 M����	 �#�@�
�	 �%��&�	 ��+��& ��&M��& 
�
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� �@�	/�'����&-
�	/-#�����	1 : 1000�	 �
>	Liliaceae�	 ���
�
��&
�
�	Mediola	 �
> Trillium�	 M�����#�@�
�
��+��& ��&M��& 
�	/�'����&-
�	/-#�����	1:100.

�B�:���&
	 �
-.�
�
���&��	 ����4&��*��
�.�	 /�&-���>�&3	 ����&M	 ��(��&-�	 B�&'��&"$�

14.5 !Óöƒy§!Ó!ô!ÓòƒyÎ̊ í z̨!qò Ó̊§yÎ̊ Ï̂öÓ̊ û)̨ !üÜ˛y (Role of Plant Chemistry
in Taxonomy)

������&�
�	 -�-�-	3�
��
�
0*�'�	 ����&M
�	 A��&�	 -�-�
����& 
�	 
��
�'��-��	 a
.	 i��
��	 B'��	 �B�

	 
��
�'��-��
a
.	 
� E�=�	 ������&�
�	 -�-�-	 /�&;	 iM�
��	 ��+'�������&��	 ������WX	 B'�	 �
>	 ������&�
�	 ����&M	 ���&(	 /Y
�
/<=�&'��M-�'�	 B�&'�	 ������&�
�	 -�-�-	/�&;	M �&��	 Y��&���	�B�

	
��
�'��-��	 a�&
.
�	 N�N5��	 
�	3�6n	 B|�	 ������

�
�'�-�
�.��

������&�
�	'Y�'Y	�u���
-.��&

�	�%��&�	2	�u���
-.�
�@�	'Y�Y5	<=���	��
��&�
�	�%��&�	������	
�
�'�-	2
iM

�
�'�-	 (Plant Chemistry and Bio-Chemistry)�	 �
�.�	�#�@�	/�&-��	-9��-	i
�3,G.	<=���&-	
%� �
������&�
�	�'

	
�
�'�-	2	iM
	
�
�'��-��	a
.���
�	i
�3,G.	
B�&M	���
�
�5�-�'�	-'�	�


	a
.	�u���
-.��&

�
�%��&�	 �
�����9�5	 :9�� ���	 ����-	 ��
��&��	 ����&
��	 '1-	 ������&�
�	 
�
�'�-	 2	 iM

�
�'�-	 a
.���
�	 i
�3,G.

� E�=�	 �u���
-.��&

�	 ����&M	
.
BS��	 B'�	 ��1-	����&��	 ����& �@�.��&��- �	 (Chemotaxonomy)	 
�&��

������&�
�	  �&�.	 
��
�'��-��	 a�&
.
�	 ������67���	 
)��9
5	 �Y�&��B�	 M�-�	 2	 ���
�	 
.
B�
�2	  �-#�&4&
�	 ����&"$
M�-��	���&
	1847	10,G��&� Rochleder	������	
�
�'�-�
�.�'�	(Plant Chemistry)	�����
�	<=Y 	����@�	 �&-�s�
�-
U�	<=���3	���&
�-�	 ���&
�	Bate Simth, H. Erdtman, Mirov, Darnley, Gibbs, Harborne	<= #1

.�*+(�	 ��&%��&�	 <=N#�
�	 ���M	 ���&
�-	 �
>	  9�.
�-	/
��-	 
��1�&��	 
%� 	 B-�

-��&N�	 ������&�
�	 ���"#$	 ���"#$	 
�
�'��-��	 a
.
 9�&B
�	 o	 Camical constitueulsp	 N���
�����	 i
�3,G.���

8H�&U�	 ���"#$	 ��Y.	 2	 ���
�	 �u���
-.��&

�	 M-.	 
.
B��&
�
�	 ��Y�	 /��&��N�-�	 ��
��	 B�&���

������&�
�	 
�
�'�-	 i
�3,G.����&��	 ���-�@�	 �3�&
��-��& 	 :��(	 ��
��	 '�'�$LLL$

1. l@��N5��	 
�.�A��B����	 �
�����	 
���	 B���.����	 ����	 /-#
�%��	 '�&�n
�	 
�B��&'.	 ��1�	 '�'��

2. /.�������&'����	 @�����-�&'����	Am�.��&:��-�&'����	E}�B��&���
�B���	B���.����	����	
��
�'��-��	 ��
��%��	K�
��

-�*+	 ��
��	 '�'��

3. /� �4&	M����'�	(protein) ����Y5	
�	a
.�	�'���	�
�&
����M	�
>	B��&����&@����&A���&
��

	<=��+'��'�

-�*+	 ��
��	 '�'��
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1. (A)�	l@��N5� (starch)	��-�	/�&-��	������&�
�	
b�$$���	a
.�	Solanum tuberosum	o/��#p-�
�	l@��N5�
��-�	 /�&���q��� Pisum sativum	 o @�
�p$L$�
�	 ��-�	  �.�&���q���	 /�
�	 Oryza sativa	 �
>
Triticum estivum o��-	 2	 ( p	 �
�	 ��-����	  �.�&���q��	 �
>	 �'!�(���

(B)�	 
�.�A��B��� Araceae	2	Palmae	 ���
�
��&
�
�	 ������&�
�	 �
�:�WX	/�&;	 ��1�	'�'��

(C)	 �
�&l@����Y$L$�
�	 ������67��� Moraceae �2 Acanthaceae	 ���
�
��&
�
�	
�
.�&�
�	 �&�.	 ��1�
'�'��	 �
3�
�:��(	 �%��&�	 ������'�	 ��@�
�	 ������67����

(D)	 �
�����	 ��-�	Gramineae	2	Cyperaceae	 ���
�
��&
�
�	
�
.�&�
�	  �&�.	 ��1�	'�'��

2. ������&�
�	 
��
�'��-��	 ����Y5���	 -�-�-	 
����& 
��	 �����&��	 
���
��:���&
	 �#�@�	 :���&(	 :��(	 ��
��
'�'�$LLL$

(A)�	/-#	 ����������
�	����Y5	(Micromolecules),	'��&�
�	/���
��	2M-	
�	 ����������
�	2M-
1000�$L$�
�	�� �

(B)	67k�	 ����������
�	����Y5	(Macromolecules),	'��&�
�	/���
��	2M-	
�	 ����������
�	2M-
1000�	 
�	 �
�	 �
3��

/-#	 ����������
�	 ����Y5���	
�	/-#	/���
��	 ����Y5���	/�
�
�	2 :���&(	 �N��B+��	��
��	'�'�$LLL$ (i)
 #1.	�
������'�	a
.	
�	<=�B� ��
�	� @���&
���B�@�
	(Primary metabolites)	2	(ii)	�(!�	�
������'�
a
.	
�	�
�&��Z���
�	� @���&
���B�@�
	(Secondary metabolites)�

67#�	 ����������
�	����Y5����&��	(Macromolecules)�	/�
�
�	�#�@�	:���&(	�N��B+��	��
��	'�'��	�' -$LLL$
(i)	--�	�
 .�-@��B���	(non-sementides)	�
>	(ii)	�
 .�-@��B���	(sementides)�

������	 
��
�'��-��	 ����Y5���
�	  �&�.	 �(!�	 �
������'�	 a
.
 9B	 
�	 �
�&��Z���
�	 � @���&
���B�@�

�
3�
�:��(	�%��&�	�u���
-.�
	 ��\�����&��	�0,G���� 9���	N���
�����	i
�3,G.���	�M�(�-	���&��	 ����&
��


��
�'��-��	 ��
��%��
�	  ��.�& 	 �'

	 
��
�'��-��	 a�&
.
�	 ������67���	 
-�*+	 ��
��	 '�'�	 ����&�
�	  �&�.	 <=��-
a
.���	 B�	�.�������&'����	 E}�B��&���
�B����	�.�� -�	  #*+	 (free)	�. �B��&-�	��
���	 	 �A��&-�����
����Y5	 <=:0�����

(A)�	�����%��
�	
�	�'!(	�.�������&'���	(Alkaloids)	>�	-�B��&@����&M-	C�@���	���<=���
�	�
�&34&	
��
�'��-��
����Y5�	���������	�.�������&'���	�-�w5,G:���&
	���"#$	������&�	���2'��	'�'��	�' -	 
��A�-	(Morphine)
���2'��	 '�'�	 ��.����:���&
�
�	 (Papaveraceae)	 ���
�
��&
�
�	 Papaver somniferum	 ������&�?
�.��&���-�B��@�-	(aconitine)	���2'��	'�'�	Ranunculaceae����
�
��&
�
�	Aconitum napellus	������&�
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2	Aconitum$L$�
�	/�
�2	/�&-��	<=M����
�	 �&�.�	��� �-:���&
	�
�
�
����-�	
�
��&���@��B�-	B���.���
�
������67���	 Apocynaceae	 ���
�
��&
�
�	 Rauvolfia serpentina	 �������@��&���	 �<=��&@�����B�-
(protopine)�	�.�������&'��&��
�	������67���	Papaveraceae	�
>	Fumariaceae	���
�
��&
�
�	M����
2	 <=M�����&��	 
 �-:���&
	 �
�.� �-�	 ���B�	 �B�	 �#B�	 ���
�
�
�	 
��
�'��-��	 a�&
.
�	 /�:�WX���
�	 M-.
�u���
-.��&
	 ���"$�����"$	 /
�67���

�
�S�&��	 Apocynaceae�	 ���
�
��&
�
�	  �&�.	 Catharanthus	 2	 Vinca	 M����	 �#�@�
�	 �
�:�WX
<=M��������&��	 �
����-	 B��&��&���&A���&
��@���	 �
�&�}4&�	 ���&
�	 
B�&MB�	 ��0Y��	 ��
��	 '�'��

Colchicum	 M����
�	 ����N��
-	 (Colchicine)	 -� ��	 �.�������&'��&��
�	 ������67��� Liliaceae�
���
�
��&
�
�	 �Y�&��	 ��0Y��	 ���&
�	Colchicaceae�	 ���
�
�
�	 (�.	 ��
��
�	 
 Y5-	 �'�(�'��

(B) �A��&-�����	�� ������Z�	
�	�'!(	(Phenolic compounds) :	������&�
�	�������	A#���	A��	B���.����&��
�B�	
��
�'��-��	a�&
.
�	������67���	�%���'��	 �A��&-�����	 ����Y5	
��&��	 �A�-�	 (C6H5OH)�	 ����q��

��
�'��-��	 �'!�(���	 ����Y5�&��B�	 
#x��'��	 ������	 �u���
-.��&
	 ��@�
�	 <=�&'��(	 �
�����9�5	 �
>	 /���
���* 	
��
�'��-��	 �N��B+�����
��	 a
.	 (very good chemical marker)��	 ���
�����	B�&��	��&�
�
(T�- 9���	���
��� .	(structural variability),�	
��
�'��-��	�67
����	(chemical stability)�	������$L$���&B

.�����	�
�60&���	(wide occurrence / distribution in plants), �/���	
BM
��.	
-�*+��
��	(very
easy for indentification)	2	

5�&3�&4&	
��	'�'�	B�
��&
�
�'�� 	- #-�	�Y�&��2	����	��
��%��
��&'�(.�

��#�&,�
�	
�[��	�������	(Flower colour pigments)	Q	A#��&�
�	�.��&�7�
�'���--	(anthocyanin)	-� ��

�[��	�����&Y5
�	������67���	A#��&�
�	����	1�&'�
��	(purple)	
�5	o
��p	�Y�&��	(�z�_	-��	
��&�
�	M-.	��'���	/�&-��
A#��&�	 �
>	 ������&�
�	 ���&B2	 ��@�	 �
�. �-�	 �.��&�7�
�'���--$L$�
�	 
�&;	 � �	 2	 
8��5�'#*+	 �
@��	 
�'���--
(Betacyanin)	�
>	�
@���&M��7-	(Betaxanthin)	-� ��	/�
�	�#�@�	
�[��	�������	Y��&���

�
@��
�'���-�&-
�	 
�5	 B�&��	 ���$L$�
�-�	 �
>	 �
@���&M��7�&-
�	 
�5	 B�&��	 B�#��	 ��
��%��'�	 ��1�	 �(�&'��&"$
�'	 '��	 ����-	 A#��&�	 �
@��	 
�'���--	 
�	 �
@��	 M���7-$L$�
�	 �'	 ����-�@�	 �
�. �-	 Y��&��	 ���&
	 �
1��&-	 ����-
�.��&�7�
�'���-�&-
�	 ����Y5	 Y��&��	 -��	 ����&MB�	 ��1�	 '�'�	 /.��&�7�	 �
$>	 �
@��	 E�=��&��
�	  �&�.	 ����@�	 N� ����
�

 �&x�����	/��&"$�	�����&��	���B�	6H�:���
��	/E�=�B.	N��
��	(naturally exclusive character)�	
�&��	���&
	�B�

��
�'��-��	 i
�3,G.�@�	Centrospermae	
-�*+��
��&�
�	 ����&M	��(��&-�	 B�&'��&"$�	�B�	 E�=��&��
�	13��@�	 ���
�
�
�
�-�&'�	��@�	(�T���	�"$��	Chenopodiaceae, Portulacaeae, Aizoaceae, Nyctaginaceae, Cactaceae,
Phytolacaceae, Stegnospermaceae, Bassellaceae, Amaranthaceae, Didiceraceae,
Caryophyllaceae, Illeceraceae	�
> Molluginaceae�	<=Y 	10��@�	���
�
��&
�	�
@��M���7-	
�	�
@��
�'���-�&-
�
�'	 ����-	 ����@�	 ������67���	 ��1�	 '�'�	 ����	 ����-	 /.��&�7�
�'���--	 �-B��	 /�
�
�	 �34&�&*+�	 3�@�	 ���
�
��&
�
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/.��&�7�
�'���--	/��&"$	 ����	 �
@��
�'���--	 
�	 �
@��M���7-	 �-B��	�B�	 
��
�'��-��	 i
�3�&,G.
�	 �����
�	 �:��*	 ���&
�
�B�	3�@�	 ���
�
�
��&��	����@�	 ��0Y��	
�&(5	 (order) Caryophyllales�	 �B
��&
	
�5� �-	67�-	 ��2'��	B�&'��&"$�

�B�:���&
	 
��
�'��-��	 ����Y5���	 �' -	 ������&���	 ��&�7�
�'���--�	 @�.��--�	 M�&�	 a
��'�	 ���
5B�B��&�j�@�
�
@�����5-�	 �.� �B��&-�	 ��
��	 B���.���	 �u���
-.�
	 ��\�����&��	 
.
BS��	 B�&y"$�

3.� ��
������(Protein)� >

�
�&
����M��.��	 (serological)���\����	 <=�&'��(	 ���&
�	 �
�:�WX	 ������&�
�	 �<=��@��&-
�	  �&�.	 C�-`����
�-
�S���&�
�	  ��.�& 	 ������	 <=M�������
�	  �&�.	 ���
�6��
���	 
8��5�	 �-�5'�	 ��
��	 '�'��

�
�&
����M��.��	 ����&M
�	 A���A��	 /�&-��	 �u���
-.�
 9���	 ����&M	 
�Y5��	 
 Y5-	 ��:�	 ���&
��&"$�
�' -$LLLÈMagnolia	2	Michelia	(�	�#�@�
�	1#
B�	 �-��@�	
8��5��

Hawkes	�
>	���
�	
B�&'�(�(�	(1966, 1968 10,G��&�) �
�&
����M��.��	����&M
�	A���A��&�
�	�:��*�&��
�-8X���1��	 �
\��������	 Solanum$L$�
�	 ���-�@�	 <=M����
�	 M-.	 ���&
��&"$-�	 Solanum tuberosum	 B�&��
N��###�5<=67�	 (Tetraploid)	/�
� S. stenotomum	 B�&��	 �K��67�	 (Diploid)�	 <=Y �@�	 �K���'��@�	 �Y�&��	 ����k���
�K���'��@�
�	 
0���	 /<=���
 	 �
>	 �K1�J���	 (irregular and bilobed)�	 ����	 <=Y �@�
�	 
0���	 


 '�B�

 
��03.�
�3,G� S. stenotomum$L$�
�	 /<=���
 	 
0���>3	 ���*+	 M����
�	 �K���7�	 /�(�"$�	 <=M����	 B�&��
S. sparsipilum$L$�
�	
 
0�3	
0���>3 9���	i
�3�&,G.
�	<=y"$WX	(recessive)	
�S���	S. tuberosum	�����r�1��
�#�@�	<=M����M���	3>���&
�
�	 �K���&-
�	 ��.�& 	
0,G	N��##�5<=67�	<=M�����	�B�:���&
	�u���
-.�
	2	
8��5�	�
�x���&��
�B�	 ���M���	 �
�����9�5�

B��&����&@����&A���&
��

	(Electrophoresis)	 ��\����	
.
B�
�	���&
�	������&�
�	�<=��@��&-
�	 �.���
�	C�-`����2
�-�5'�	 ��
��	 '�'��	 �B�	 ��\�����&��	 
0,G	 �<=��@�-	 
.�Z�	 (band)���
�	 �:�WX	 �:�WX	 <=�0����
�	 
�	 ���B�	 <=�0����
�	 ���
�
�&�}4&�&�
�	  ��.�& 	 
8��&�5�
�	 �#��-�	 ��
��	 '�'��

14.6 ˛ü!°!Ü˛í˛z°yÓ˚ !Óöƒy§!Ó!ô Óy xyî!ÓÜ˛ !Óöƒy§!Ó!ô (Molecular
Taxonomy)

�
-.�
�
��	/��&��N�-�
�	 �%��&�	 ������&�
�	 N���
�����	 i
�3,G.�	 N���
�����	 
8��5��	 2	 N���
�����	/�:�
.�*+
�
�
4&'����2	 �

�5��&-
�	��
��'�	/�&-��	 �
3�	�
�����9�5	67�-	���&
�	 �-�&'��&"$�	�B�

	�%��&�	molecular data
�
-.�
�
���&��	 
.
B�
�	 
�T���	 ����&%����

�-�����m���	��
��$L$�
�	�+ ��'5�'�
9��	(sequence)	�
>	
>��
��'�-	(hybridization)�	��\�������	/��
,0V��
B2'��
�	 ��
���
�B�	1960	10,G��	�Y�&��	1970	10,G��&�
�	
 �&'�	molecular	 �
-.�
�
��
�	���M���	d
��	B�&��
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Y��&���	 /
3.	 <=�Y� ��:���&
	 ����@�	 /Y
�	 ���"#$ ��	 gene	 o�' -	 SSURRNAp$L$�
�	 
.
B�
��	 �'�&���-
�#B��@�	
�	/����	<=M����
�	 �&�.	
8��&�5�
�	 �-	(degree of homology)	�-�5�&'�	
%� �	��
�
*5�����&�	1980
�Y�&��	1990	 �&�.	 �� ���&%�	100�@�	 
�	�������� 1000�@�	DNA$L$�
�	/
�67���
�	�+ ��'5�'�	 (sequrence)

.
BS��	 B'�	�
>	
)	genetic	
8��&�5�
�	 �
�&�}4&�&�
�	  �-	/�
�2	���WX����
�	/
67�
�	 ���
�N�'�	M�-��&��	
%� 
B'��

������&�	
�
�'�-	�B
��&
	�#B�	�
��&-
�	/���
��	����Y5	(molecules)	Y��&���	����@�	micromolecule	
�	/-#
 ���������
	�
>	/��
��@�	macromolecules	
�	67k�	 ���������
�

/-#	 ����������
���
�	/���
��	(molecular)	2M-	1000	����@��&-
�	�� �	�����&��	/�
�
�	�#:���&(
�
:�*+	 ��
��	 '�'��	 �' -	 a)	  #1.	 �
������'�	 a
.	 (Primary metabolites)	 �
>	 b)	 �(!-	 �
������'�	 a
.
(Secondary metabolites)�	/��
�	���&%�	67k�	 ������������
�	/���
��	(molecular)	2M-	1000	����@�-

�	���&��������	�����&��	/�
�
�	�#:���&(	�
:�*+	��
��	'�'��	����@�	B�&��	a)	--$L$�
�& -@��B���	 .��&�+� ���������

(non-semantide macromolecules) 'Y�$LLL$l@��N5�	(starch)	�
>	�
�#�&��M	(cellulose)	�
>	b)	�
�& -@��B���$�
$'Y�	DNA, RNA	 �
>	 �<=��@�-�

 ����������
�	�
-.�
�
���&��	(Molecular taxonomy) DNA	�
>	RNA	
8H�&U�	N�N5��	��
��	B'��	DNA
B�&��	<=�Y� ��	
�	<=�B� ��
�	�
 .�-@��B����	RNA	B�&��	�
�&��Z���
�	�
 .�-@��B���	�
>	�<=��@�-	B�&��	@��
��
'��
��
�
 .�-@��B����	 
�5� �-	 �B�	 ����
>3	 3������&��	 �-�����m�'��
��	  �B��&@�����Zj�'���	 2	 �<}�
�@����'��� DNA$L$�
�

8�9�5	 /
67�-	 ��'5.�'�	 (sequence)	 ��������	 <=M����
�	 �%��&�	 M�-�	 �(�&"$�	 �1-2	 ��'5���	 <=�'�	 700�@�
�
/����	 M�
�-#
��	 <=�'�	 12�@�	 
��#,���	 ������
B	 20�@�
�	 /����	 ������&�
�	 
8�9�5 DNA$L$�
�	 /
67�-	 ��'5.�'�
(sequence)	M�-�	 �(�&"$�	 	d�#	���B�	-'�	�B�
�&;	2000�@�
�	/����	 �B��&@������'���	DNA	�
>	3�������
plastid genome2	���2'��	'��&y"$�	�B�	���M	2	��
��%��	�
>	��'5.��&��N�-�	������&�
�	M����M�-(��	
8��&�5�
�
��3�2	 ���&��	 
%� 	 B�&y"$�	 �
�	 A��&�	 M����M�-(��	 �u���
-.�
2	 /�&-��	 ���WX�� ��&-
�	 B�&y"$	 �
>
/�:�
.�*+ 9���	 ��
���2	 ��:�	 ��
��	 '��&y"$�	 
�5� ��&-	 �
-.�
�
���&���	 ���WX����
�	 �u���
-.�
	 <=���&-	 ���B�
 ����������
�	 ���M	 /�&-��	 �
3�	 �
���	 ����&'��&"$�

�
�&34&	 �%��&�	 �' - i) Chloroplast genome (cp DNA), ii) Mitochondrial genome 
�
Mitochondrial DNA �
> iii) Nuclear genome 
�	Nuclear DNA���	/�&-��	�
3�	������	
8��&�5�
�
�
4&�&'�	 /��&���������	 ���&
��&"$	 �
>	 ���WX��	 M����M�-(��	 �u���
-.��&
	 6�,G	 ��
���	 ���&��	 ����&
��&"$�

i) �$S��������T�(��� �&����� [Chloroplast Genome (cp DNA)] :

��@�	120	 �Y�&��	160 Kbp (Kilo Base Pairs)	/>3 ���	/
3.	��@�	Acetabularia	 i3
��&�
�
�%��&� 2000 Kbp2	B�&��	 ����&
��	��@�	maternal perent$L$�
�	 o ��0��	����k��p	
>3(��	<=�]�	��@�	
B�&M
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���2'��	 '�'�	�
>	 �
�&�}4&�2	��
��	 '�'��	��@�	/�:�
.�*+
�	 ��
��'�	 ��1-2	 ���
�
��5���	 B'�	 -�	�
>	��@�	gene
dupication$L$�
�	��
��'�	/�
\�	-'��

��@�
�	(cp DNA)�	���"#$	
#�
��2	/��&"$�	�' -	��@�	/��.���	
�%��3��	(conservative),	�-�w5,G	/�����&
�
�
�
>	<=�Y� ��	/
67�-	�+ ���&'5.
�	(Primary sequence)�

ii) � ��;������$��U������ �&������ ��� ��;������$��VW������ ���� '�� '� (Mitochondrial DNA) :

��@�	mt DNA	 -��& 	 �
3�	 <=N�����	�
>	 
.
BS���	��@�	200	 �Y�&��	2500 Kbp	 i��&C5.
�	 B'��	��@�
maternal parent$L$�
�	o ��0��	����k��p	
>3(���	<=�]�	 �B��&@������'���	�M�&-� 	����y"$	��9��
5-.�
	��
��&��

%� 	�
>	 �
B�M-.	���B�	 �����&4&
�	  �&�.	/�&-��	 �:�WX	 �:�WX	 
����& 
�	/��0����	
�	(T�-	 ��1�	'�'�	 
�	 ���2'��
'�'��	 �
B��&B�#�	 ��@�	 M����M�-(��	 
8��&�5�
�	 
.�1.�	 ���&��	 
%� 	 B'�	 -��

������&�
�	 �
�:�WX	 <=M����
�	 �%��&�	 �B��&@������'���	DNA	 ��
��%��	2	 ��'5�&
%��	 ��
��	 B�&'��&"$�	�"$���_�2
�1��&-	 ��	����@�	<=��������	/>3	 (copy region)	 B�-:���&@���	 �
����@�	 (inverted repeat)L$�
�	 �.:���&(
Y��&���	
��6&�
��	���&%�	
 �6&	DNA	 ���������	(molecules)	���B�	�A��
�	�M-	(same sets of gene)	
B-
���&
�	 �
>	 �
���	 �:�WX	 �:�WX	 ������	 <=M�����&��	 �
�:�WX	 /
67�'�	 
�I���

��m���&
��<}�l@�	DNA-�
�	�
3�
�:��(	��m���&
��<}�l@�	�M-	rbcl	<=���	�0�,G	/���4&5�	��
��	B�&'��&"$�	���
��	��@�

��&����
>�&�}�&4&
�	�-M�B� 	Rubisco (Ribulose- 1,5, Biphosphate Carboxylase / Oxygenase)-
�
�	 /�&-��	 ���
� ��	 ����������	 (subunits)	 i��
��	 ��
��&��	 ����&
��	 �"$���_�2	 ��@�	 
 �6&	 
�'���&-��&
���
�'��
(Cyanobacteria)	�
>	B�����&���
�2@�	(Eukaryotes)$L$�
�	���
5-	�.����&
<O��
�	(carbon acceptor)�	�B�
M�-	 ��
�M�
�	 "$���_�	 
 �6&	 ������&�	 ���2'��	 '�'��	 ��@�	 ���"#$@��	 i��&C5.
�2	 
�&@��	 �' -	 1428bp�	 ��@�	 ����-

 
.�
�	
0�,G	 ���&
�	-��	/�����	
��#,���	������&�
�	 �%��&�	PCR-�
�	primer	 �B
��&
	
.
B�
�	 ���&
�	2000
�
3�	sequence	i��
��	��
��&��	
%� �

�iii) ������$S������� �&������ ��� ������$S������� ���� '�� '� (Neuclear DNA) :

�-�����m�'���&
	 /
67�-���
��	DNA$L$
�	 /
67�-(��	 i
�N��	 2	 �
�:�WX���	 �-�5'�	 ��
��	 �
3	 M�@���

�B�	���M�@�
�	�#�@�	
��_		������&'��(���	/��&"$�	�' -$LLL$(i)	���"#$	�-�����m�'��
�	DNA$L$�+ ��'5.�'� (sequence)
cp DNA�
�	�#��-�'�	1#
	3�CeB�	 ��'5.�'�	(sequence)	i��
���&��	
%� �	(ii)	/-.�@�	B�&��	��@�	 ������$L$ ����
�
�'!Y	����&�.�(	
�	
�B���.��&
�-@����	(biparentally) /Y5��	�����0�$L$ ��0��	���:�'�B�	����k��	(inherited)�	�
B��&B�#�

>��
��'�-	 ������	 ���:�'�	 ��9
5��#
���&4&
�	 �-�����m�'��
�	/>3	 ���'��	 ����	cp DNA	 ���
� ��	 ��0�����
	 ����k���

�u���
-.�
	 �
�.�
�	 �%��&�	 �����'#*+	 �M-�@�	 B�	 
��B��&
��&M� ��	 RNA�	 �
3	 ���"#$	 ��+��& ��&M��& 
�
/����&
�	<=�'�	���&'���	B�M�
�	�����	�B
��&
	��@�
�	������67���	�%���'��	/�
�
�	�B�	�M-$L$�
�	��'5.��&'�	(sequence)

 �	
�	
��03.	 (homology)	/-#
��&
�	 <=M�����&�
�	  �&�.	
8��5�	 �-�5'�	 ��
��	 B'��
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�-�����m�'��
�	�M�&-��& 	��@�	rRNA	
�S�&��	�N��B+��	�
>	�
�@�	�'	����-	����@�	�-�w5,G	������&�	B�M�
���&�
�2
�
3�	 ���2'��	 '�'��	 <=�0������&%�	 ��@�	 
 �6&	DNA-�
�	 ���
� ��&�
�	 3����
��	 10	 :��(�	 
� �E�=��:���&
	 ����-
����@�	 ���
�
��&
�
�	 rDNA$L$�
�	 ��'5.�'�	 /�&-��	 �
3�	 
��03.	 ��1�'��

14.7 ˛!Óöƒy§!Ó!ôÓ˚ ã˛y!Ó˚!eÜ˛ ˜Ó!¢‹Tƒ † !Óöƒy§!Ó!ôï˛y!_¥Ü˛ ã˛!Ó˚eyÓ°#

(Taxonomic Characters)
�
-.�
�
��
�	 ����&M	 �u���
-.�
	 B�&��	 �34&	 ��Y��	 �u���
-.�
	 ����&M	 ������	 /�&;
�	 
�5-�	 

�&N��&'�

�
3�	 <=�&'��M-�	 '���&
3�	 2	 
#
 
�5-�	 ��
��	 '�'�	 �u���
-.�
	 ����	 
#6�,G	 ��
���	 ���&��	 
%� �

���B�	�u���
-.��&

�	M-.	i
�3,G. 9���	N��
�����	M�-�	/��.���	<=�&'��M-�'��	�1-	
���
��	/�&Y5	 N��
��
B�&��	�#��-�	
�	
.�1.�
�	M-.	����-	M��&

�	o������&�
�p	/;
 9�&B
�	/����
�	/��0�����	(T�-	2	
.
B�
�	
>�+����

�5-�	2	����&�
�	��&�
�	i
�3,G.�	Bremekamp (1939)$L$�
�	 �
�&�}4&�&�	 N���
�����	i
�3,G.	B�&��	“it is the
most serviceable because it conveys the maximum possible amount of information about the
groups it contains”.	Davis	2	Heywood (1963)$L$�
�	:��4&�'�	N��
��&�
�	
>s���@�	B�&��	‘‘any attribute
(or descriptive phrase) referring to form, structure or behaviour which the taxonomist separates
from the whole organism for a particular purpose such as comparison or interpretation.’’ Cain
(1959) �
>	Harrison (1958)$L$�
�	 ���-#
��&
�	����@�	i
�3,G.	B�&y"$	anything that can be considerced
as a variable independent of any other thing considered at the sametime.	���B�&�	�
�x��	'�'�	�'
�u��
\�	 ��
��&�
�	 M-.	 �
-.�
�
������*���	 N���
�����	 i
�3,G.���	 <=�&'��M-	�
>	����	 B�&��	 ����-	M��&

�

�	 M�
�&(�`��
�	 '��&�
�	 /�&;
�	 
�5-��	 /��0�����	 (T�-�	 ���
� ���	 
.
B�
�	 
�	 /-.�&���-	 :���&
	  9�.�'�-	 ��
���

�
-.�
�
���&��	�u���
-.��&

�	M-.	��9�&
5	
���
����	
��B.��	(morphology)	N��
�����	
.
BS��	B�&����
��
�
���5����&�	 
.
BS��	 B�&��	 '��&y"$	 /���(5T�-	 (anatomy)�	 ��
��(�&
��#	 �
�.�	 	 (palynology)�	 ����4&��*�
(cytology),	�S���*�	(embryology)�	������	
�
�'�- (plant physiology)	iM
	
��
�'��-��	(bio-chemical)
� -���	 ����������
�	N���
�����	i
�3,G.	 (molecular characters),	�' - DNA, RNA	B���.���
�	�+ /
67�-
2	��'5.�'�	(sequence)�

�1-2	 ��'5���	 �u���
-.��&

�	 �%��&�	 �
>	 
-�*+��
��&�
�	 �%��&�	 �#��-� 9���	 
�5-�'�	 
��B.��	 N��
��&�
�

.
B��&
�
�	 �����
�	 �
�&34&:���&
	 �
���	 ��2'��	 B'��	 �u���
-.��&

�	 �%��&�	 
�5-�
��
�	 ���&��	 �%�.	 �
��&1
N���
�����	 i
�3,G.	 �-
5�N�-	 ��
��	 B'��	 �' -$LLL$

a)	 
-�*+��
��	 2	 <=M����	 �Y�&��	 <=M����	 
�	/-.	 ����-	 �6&
�	 �Y�&��	/-.	 ����-	 �6&�&
�
�	 (taxonomic
rank)	 �#��-� 9���	 N��
��
B	 ��0Y�����
���
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b)	��0Y����0���	<=M����	
�	/-.	����-	�6&
��&��	N���
�����	��'5.��&��N�-�	K�
��	�-�w5,G	 ��\�����&��	���yN���
�	 �6&�&
�

� �
\���
��	 �
>	 
8�9�5:���&
	 ����@�	 �u���
-.��&
	 �
-.�6&��
���

�B�	 ������
����*+	 ���'5.�
��	2	 ����&w�&3.
�	 �����
�	 �:��*	 ���&
�	 N���
�����	 i
�3,G.
 9B�&��	 
�	 i
�3,G.����&��
�
�:�WX	 :���&(	 :��(	 ��
��	 B'��

1.� ����,T+�8�2�$�� (Analytical)� '�)� �)��,T+�8�2�$�� (Synthetic)� 3������5$�� /��
01�� >


�� ����
���	 ��0Y�����
��	 2	 
-�*+��
��	 �
>	 �u��
\���
��	 �
�&34&	 �-�5'� 9���	 o
�	 
-�*+����
��&-
�p
(diagnostic)	 ����&M	�B�

	 N���
�����	 i
�3�&,G.
�	 
.
B�
�	 B�&'�	 Y��&���

�'

	 i
�3,G.���	 
-�*+��
���	 ��0Y�����
��	 2	 <=M����	 
�� ����
��&�	 
.
BS��	 B�&'�	 Y��&��	 ����&�
��&��
�
�&�}4&� 9���	(analytical)		i
�3,G.	
�&��

�����B
��6H
�S��	
��	�'�&��	����&
� Corchorus capsularis	�
>	C. olitorius	<=M����	�#�@�
�	��0Y�����
��&�
�
M-.	A��&�
�	(capsule)	i
�3,G.B�	 9�	�
4&'��	C. capsularis-�
�	A���@�	�(�����
�	/�
�	C. olitorius$L$�
�
A���@�	 �8H��0����
��	 �1��&-	 ��.���
#�	 i
�3,G.B�	 B�&��	 �
�&�}4&� 9���	 N��
���


�� ����
��	
�	�u����
��	���'5�
��
�	���
��&<=�%��&��	���������	<=M����	
�	taxa���	����&�
�	������&
�
�	�6&�&
�
�
-.�
	:#�*+	��
��	B'��	��&%��&�	�������	<=M����	(�&�	�
>	(����	
�	M�������	���
�
�
��	�
�S�&��	���yN�6&�&
�
�
-.�

\�	 ��
��	 B'��	 �B�	 �u��
\���
��	 ��
��&��	 �'	 

	 i
�3,G.
 9B	 N��
��	 
.
BS��	 B�&'�	 Y��&��	 ����&�
��&��

>�&�}4&� 9���	N���
�����	i
�3,G.	(synthetic character)	
��	B'��


>�&�}4&� 9���	 i
�3,G.	 
���
����g	 

5�	 �
�60&��	 /Y5��	 
���	 ���������
�	  �&�.	 
�5� �-�	 �����B
��6H
�S��

��	 '�'�	 �'	 ����@�	 (:5����&�
�	 (:5��&����&4&	 <=�����'�	 (marginal)	 / 
���
-.��&

�	 M-.	 Momosoideae,
Caesalpinioideae	�
> Papilionoideae	��������
�
�
�����&��	����@�	���
�
�
�	Leguminosae	���	
��1�	B�&'��&"$�

2.� 68��3�$��(Qualitative)� '�)� �)X����3�$�� ��� �������8�9��(Quantitative)� 3������5�$�� /��
01�
��� 3����5� >

�'

	 i
�3,G.���	 ������
�	 /��0�����	 'Y�$LLL$linear o�
�1����
�p, oblong o/�'������
�p, lanceolate
o
 5����
�p	B���.���	/Y
�	
��	B���.���	�
�x���&��	
�5-��&��	
.
BS��	B'�	��1-	�
����&��	��
�N���	N��
��	
�&��
�����B
��	6H
�S��	/�
�2	
��	'�'�	������
�	���	/�&�� 	
�	 
0-	(glabrous)�	�
�� 3	(hairy),	/�
�
�	villous,
tomentose	B���.����

��
�N���	 N��
��	 
���
����g	 (�	 
�	 M����
�	 �������
��&�	 
.
BS��	 B�&'�	 Y��&���


>1.�
�N���	N��
�����	B�&��	���
� ��&��
�	
�	 ���
� ��&�
�	�
4&'��	�' -	����@�	������&�
�	i�C5.	�����	 ������
�
A���&��
�	 �8H�	 2	 N�2��_�	 �����	 ����@�	 A#��&�
�	 �
�:�WX	 />3���
�	  ���	 B���.����
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�B�	 ���
� ��	 
�	 ���
� �����	 
���
����:���&
	 <=M�������	 ��0Y�����
��&�	 (species differentiation)

.
BS��	 B�&'�	 Y��&���

3.� =���� ��� ���.�� /��
01�� ��� 3����5�� (Good character)� '�)� �Y� ��� X������� /��
01�� ��� 3����5
(Bad character)	>

����*���	 ����	 �Y�&��	 ������&�
�	 


��� 	 i
�3,G.B�	 
.
B�
�	 ��
��	 B'�	 
�	 
.
BS��	 B�&��	 ����&
��	 ����	 ���"#$
���"#$	 �%��&�	 ��0Y�����
��&�
�	 M-.	 i
�3,G.�@�B�	 ����-
�S��	 <=�&'��(	 ��
��	 '�'�	 -��	 �1��&-	 
��	 �'�&��	 ����&
�	 �'
i
�3,G.	 <=�&'��(	 ��
��	 '�'�	 
�	 '��&y"$	 �
���	 :���	 
�	 ���* 	 i
�3,G.�	 /�
�	 �'���	 
.
B�
�	 ��
��	 '��&y"$	 -�
�
���	  �	 
�	 1�
����	 i
�3,G.�	 ���B�&�	 i
�3,G.���	 �
�&�}4&�	 ���&
�	 ��1�	 '�'�$LLL$

a)	 ��
���%���	 - #-����
�	  �&�.	 i
�3�&,G.
�	 ���
��� .	 1#
B�	 �� ?

b)	 ����
�������5��	 /
67�
�	 ���
��&<=�%��&��	 i
�3�&,G.
�	 /
67�	 
B�&M	 
�S�������
���	 B'�	 -�?

c)	� -	
>3(���	
9�	K�
��	�-'���n��	�'	
B�&M	i
�3�&,G.
�	���
�
�5�-	B'�	-��	�B�

B�	B�&��	�
-.�
�
���&��
 �	 
�	 1�
����	 N��
���

/��
����&%�	 :���	 
�	 ���* 	 N��
��	 
�	 i
�3,G.���	 B�&��	 �'���	 ��
���%���	 - #-����
�	  �&�.	 �:�WX	 �:�WX

����& 
��	 '�
�M&-.�	 i
�3,G.���	 ����&�
�	 �:�WX	 �:�WX	 /
67�
�	 K�
��	 
-�*+��
��	 ��
��	 '�'��

4.� /&��$�� G� /����.$�� /��
01���(Biological and portuitous characters) :

iM�
��	���'5.�
��
�	(Biological function)	����	���&'�	i
�3,G.�&��	�#B�	:���&(2	:��(	��
��	'�'��	'Y�$LLL$
i)	iM�
��	i
�3,G.	(Biological characters)	�
> ii)	i-� �*��		i
�3,G.	(Portuitous characters)�

iM�
��	 i
�3,G.	 Q	 �'

	 i
�3,G.	 �
�&34&	 iM�
��	 ���'5.���
��&�
�	 
��&Y	 
8���5���	 �
����&��	 iM�
��
i
�3,G.	 
�&��	 
���
����g	 ��#,��'�	 i
�3,G.	 (Floral characters)	 �' -$LLL$epigynous, hypogynous,
actinomorphy, zygomorphy	 B���.���	 /
67�	 B|�	 iM�
��	 i
�3,G.�	 A#��&�
�	 (T�-	 2	 �����&;
�	 � ��&��
/���4&5�&�
�	 M-.	 �

	 �

�5�-	 B�&'��&"$	 
�&�	 �
���
�	/��
����&%�	 i
�3�&,G.
�	 ����-	 iM�
��	 ���'5.���
��	 ��9
��

8��5�	(Functional relationship)	�-B�	��1-	����&��	i-� �*��	i
�3,G.	(Portuitous characters)	
�&��

5. ��=�����&�� (adaptive)� /��
01�� '��)� ���=�����&�� (non-adaptive) /��
01�� :

���
��&
�&3
�	 <=:���&
	 ������&�
�	 �'	 i
�3,G.	 ��1�	 '�'�	 /Y
�	/-.:���&
	 
��&��	 �(�&�	 �'

	 i
�3�&,G.
�
M-.	 ������	 �
�&34&	 ���
��&
�&3	 /�:��&'�M-	 ��
��&��	 ����&
�	 ����&��	 /�:��&'�M.	 (adaptive) i
�3,G.	 
�&��
�����B
��	6H
�S��	  
��:9�� 67	 ������&�
�	 ���J����	
�S�������
���	 B�&'�	 67��	2	 ��D�@���'#*+	 B'��	 ��� �-	 �-�-�M�&�
�
������&�
�	 �%��&�	 ���
 9�	 B���.����
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�'

	i
�3,G.	 �
�&34&	 ���
��&
�&3
�	<=:���&
	
0,G	B'�	-��	/Y
�	�	���
��&
�&3	/�:��&'�M�&-
�	M-.	�
����
�
B'�	 -�	 ���	 B�&��	//�:��&'�M.	 (non-adaptive) i
�3,G.�	 �' -$LLL$���3�4&5�

������&�
�	-�-�	/�&;
�	
�5-�
�	�%��&�	/�
�2	/�&-��	�:�WX	�:�WX	N��
��	
�	i
�3,G.���	
.
BS��	B'��	�B�


i
�3,G���	/;�:��*���	/�
�
�	
��B.��	2	/�:�.����
�-	B�&��	����&
��	N��
�����
�	
�	i
�3,G.���	�
�&�}4&��:��*��
2	 ���
�6��
���	
8��5�'#*+	 B�&��2	 ����&
��	-��&N�	�B�

	 i
�3,G.���	
�	 N��
�����
�	
>�%�]	/��&��N�-�	 ��
��
B�&���

������	i
�3�&,G.
�	 �&�.	/��&"$	/;M	i
�3,G.	vegetative character	�' -	 9��	���J��	 ������	B���.���
�
i
�3,G.�	 ��� �-:���&
	 M--	 N��
��2�

M--	i
�3,G.	 (reproductive character),	 �' -$LLL$M--	/�&;
�	 �
�:�WX	 i
�3,G.�	'Y�	A#��	�����;
(unisexual) ���:���;	(bisexual)	 ��#,��	������&�
�	
�5-�'�	M--	i
�3,G.B�	�
3�	<=���-.	 ���'��

�"$���_�2	/��&"$	
��B.��	i
�3,G.	(exomorphic characters)	�
>	/�:�.���
���	i
�3,G.	(endomorphic
characters)	 B���.����	 �'�&���-	/�&;
�	 
�B
���0����	2	/���(5T�-	 ���:�'�B�	 
 �-	�
�����9�5�

M����M�-(��	 �u���
-.��&

�	 �%��&�	 /�
�2	 /�&-��	 N���
�����	 i
�3,G.	 (�.	 ��
��	 B'��	 ����	 <=��-��
/��� 	(primitive)	�
>	���WX�� ��&-
�	(advance)	i
�3,G.�	/Y
�	�����&��	plesiomorphic 2	apomorphic
'Y��+�& 	/��� 	2	 ���WX��	 N��
��	 
�&��

����IA� /��
��01���� ����������$�� �%�$*�� >

������&�	-�-��
�	N���
�����	i
�3,G.���	�
�%�]:���&
	(randamly)	�
�60&��	Y��&��	-��	
���
����	i
�3,G.���
�
�:�WX:���&
	�
>	�
�:�WX	 ���'�	Y��&���	i
�3�&,G.
�	����&�	/
67��&-
�	�B
��&
	�����&��	i
�3�&,G.
�	���
�6��
���

8��5�	 
�	 
B(	 (correlation of character)	 
��	 B'�	 �
>	 �
�S��	 i
�3,G.	 
 9B�&��	 
8���5���	 i
�3,G.
(correlated characters) 	 
��	B'��	 �u���
-.�
�
�(�	���:�'�	 i
�3�&,G.
�	 �
�&
N�-�	 ���&
�	 Y��&��-�

������&�
�	 ���"#$	 i
�3,G.	 ���
� ��	���B�	 �������#��	 
�	 ��	/Y
�	 �(�`���&��	 ��1�	 '�'��	 �B�	 i
�3�&,G.
�
�-�35-	 /-.	 ����-	 ��	 
�	 �#��	 /Y
�	 �(�`���&��	 ��1�	 '�'�	 -��	 �B�	 
�S��	 N���
�����	 i
�3,G.�&��	 �
�3,G
(characteristic)	
�&��	�����B
��	6H
�S��	
��	'�'�	Leguminosae	���
�
��&
�
�	A��	legume 	
�	lomentum
�
��&�
��	 �B�	 �
�3,G	 N��
��	 /-.	 ����Y�2�	 ����-	 ���
�
��&
�	 �-B��	 ��� �-:���&
$LLL��C5N��#�,G'��	 ��#>�&��3
�
$(tetradynamous stamens)	B�&��	Cruciferae ���
�
��&
�
�	�
�3,G	N��
���

����&�@�����&��	
��	'�'�	2,G����
�	(bilabiate)	�� J��	Labiatae	���
�
��&
�
�	�
�3,G	N��
��	
�	characteristics
-'��	���
�� Acanthaceae, Scrophulariaceae	<=:0����	���
�
��&
�2	�B�	/
67�	/��&"$�	N���
�����	i
�3,G.���
���&-	 ���&-	 �u���
-.��&

�	 �%��&�	 -9��-	 -9��-:���&
	 (0B���	 B�&y"$�	 
>1.�
�N���	 �
-.�
�
��	 (Numerical
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taxonomy), Biosystematics	�
>	Angiosperms Phylogeny Group (APG)	�u���
-.��&

�	�%��&�
N���
����	 i
�3�&,G.
�	 
>1.��	 �
����	 
8��5�	 2	 
B(	 B���.���	 -9��-	  ���	 ���&��	 
%� 	 B�&'��&"$�	 N���
�����
/
67�
�	 2	 N���
�����	 
8��&�5�
�	 /
67�
�	 �:��*�&��	 �
-.�
�
���&��	 ���WX�� ��&-
�	 �u���
-.�
	 ���2'��	 '��&y"$�

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) �
-.�
�
��
�	�'	��
��'�	������&�
�	N���
�����	i
�3,G.���	
�5-�	��
���	������	
-�*+��
���	-� ��
���
�u���
-.�
	 ��
��	 B'�	 ����&��	 	 �
-.�
�
��	 
��	 B'��

b) �
-.�
�
��
�	�'	��
��'�	������&�
�	N���
�����	�

�5��&-
�	B����B�
�	
��03.	2	i

��03.���
�	�����
�
�
���	 ���&'�	 �u���
-.�
	 ��
��	 B'�	 ����&��	 	 �
-.�
�
��	 
�&��

c) ��
��(�&
��#	 
8H�&U�	 /��&��N�-�	 
�	 ��'5.��&��N�-�	 ��
���&��	 
��	 B'�	 	 �
�.��

d) ��
-.�
�
���&��	 ������&�
�	 ����4&�
4&'���	 /��&��N�-�	 ��
���&��	 	 	 
�&��

e) ������	 
�
�'��&-
�	 N���
�����	 i
�3,G���	 
���
��:���&
	 	 :���&(	 :��(	 ��
��	 '�'��

f) cp DNA 
���&��	 �
�x��'�	 �

g) <=M����	 ��0Y�����
��&�	 �'	 N��
��	 
.
BS��	 B'�	 ���B�
�	 -� 	 �

2.� ����$�� ���.������� ����3�� ? @� A��� �A�� >

a) �
-.�
�
��
�	 ��'5.�'�	 o2/3/4p	 �@��

b) /��A��	 �
-.�
�
��	 ���B�2-�'��
�	 2	 ��-
���&���&@���$	 �A�ML$�B�	 �#�@�	 /Y
�	 ���B�2-�'��
��
��-
���&���&@���	 �
>	 ���&���
��& �@���	 �A�ML$�B�	 ���-�@�	 ��'5.�'�	 �-�&'�	 (�T����

c) 2�& (�	 �
-.�
�
��
�	���M���	/��A��	 �
-.�
�
��
�	���M���
�	o��9�&
5	h	 ���&
�p	��
��	B�&'��&"$�

d) ��
��(�&
��#	 �
�.��&��	 �
-.�
�
��
�	������&'�(�	N���
�����	i
�3,G.	o���2'��	'�'�	h	 ���2'��	'�'�	-�p�

e) ����4&���&*�
�	 /��&��N�-�'�	 ��+��& ��&M��& 
�	 
>1.��@�
�	 �B
�
	 o�
�����9�5	 h	 �
����
B�-p�

f) ������	 
�
�'�-���	 �
-.�
�
���&��	 o<=�&'��M-�'�	 h	 /<=�&'��M-�'�p	 
�&�	 (�.	 ��
��	 B'��

g)� /-#
�%��	'�&�n
�	
�B��&'.	��1�&��	 ���2'��	
�
�'��-��	 ����Y5	o�
��A��	
���	h	�<=��@�-	h	��
��p
��1�	 '�'��
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h) �<=��@�-	 
�
�'�-�@�	 (�&
4&��(��&
�	 o/-#
�%��	 '�&�n
�	 
�B��&'.	 h	 B��&��&����&A���&
��
�&

�	  ��.�& p
��1�	 '�'��

i) Molecular taxonomy-�
�	����&M	oDNA / Alkaloid / Glycosides)	
.
BS��	B'��

j) Semantides	
��&��	�
�x��'�	oDNA, RNA 2	Protein / 2	Cellulose)�

k) ���
��&
�&3
�	<=:���&
	������&�
�	�'	N���
�����	���
�
�5�-	��1�	'�'�	����&��	[/�:��&'�M.	h	(adaptive)
/ /$/�:��&'�M.	(non-adaptive)]	N��
��	
�&��

14.8 §yÓ˚yÇ¢

�B�	 ������@�	 ���&��_	 �
-.�
�
��
�	 ��'5.�'����	2	 ����&�
�	 �
������	M�-�	 �(��	�"$���_�	 M�-�	 �(�	 �'
�
-.�
�
���&��	 ���:���&
	 �
���	 
B�&'��&(	 /-.�-.	 N���
�����	 i
�3,G.	 ����&M	 ��(��&-�	 '�'��

�
�&34&	 ���&
�	 M�-�	 �(�	 �'	 ��
��(�&
��#�	 ����4&��*�	 2	 ������	 
�
�'�-���
�	 -�-�-	 i
�3,G.��9�5	 N���
�����
/
67��	/�
�	�B�	/
67�
�	 �:�WX���B�	 �
-.�
�
���&��	�u���
-.��&

�	M-.	������&'�(�	N���
�����	i
�3,G.	B�&'��&"$�
N���
�����	 i
�3,G.���
�	  ��.�& 	 �' -	 
-�*+��
��	 ��
��	 '�'�	 /�
�
�	 ����
�	 K�
��	 
8��5�	 67����&-
�	 ���@��

��_	 :9�� ���2	 /��&"$�	 �"$���_�2	  ����������
�	 @�.��&��-� 	 
8H�&U�	 ��
���	 ���2'��	 �(��	 ������&�
�	 N���
�����
i
�3,G.���
�	 -�-�-	 /
67��	 ����&�
�	 <=�&'��(	 
�	 
.
B�
��	 ������&�
�	 
�5-�
�	 �%��&�	 ����&�
�	 �
����	 N���
�����

8��&�5�
�	 �%��&�	 N��
�����	 �
�&�}4&��	 
-�*+��
��&�	 2	 �u���
-.��&
	 
.
B�
�	 B���.���	 -�-�-	 �
4&'�	 M�-�
�(��

14.9 §Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. �/��A��	 �
-.�
�
��	 
��&��	 ���	 �
�x��'�	 ���	 ��1#-	 �
>	 �
�	 
�B��	 2�& (�	 �
-.�
�
��
�	 �#��-�
��
��-�

2. �
-.�
�
���&��	 ��
��(�&
��#	 �
�.�
�	 �
���	 
>�&%��&��	 �����B
��	 
B�&'��&(	 /��&��N�-�	 ��
��-�

3. ����4&���&*�	 ����-	 ����-	 �
4&'����	 �
-.�
�
���&��	 ����&M	 ��(��&-�	 '�'�	 ���	 
>�&%��&��	 ��1#-�

4. ������	
�
�'�-���	
8H�&U�	����@�	
>�%�]	��
���	 ��-�	������	
�
�'�-	 ���:���&
	 �
-.�
�
���&��	����&M
��(��&-�	 '�'�	 ���	 
>�&%��&��	 /��&��N�-�	 ��
��-�

5. Molecular taxonomy 
8H�&U�	
>�%�]	/��&��N�-�	��
��-�

6. Taxonomic characters 
���&��	 ���	 �
�x��'�	 ���B�
�	
>�%�]	/��&��N�-�	��
��-�
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14.10 í˛z_Ó˚üy°y

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) /��A��

b) 2�& (�

c) ��
��(�&
��#

d) ����4&��*�

e) ���-

f) Chloroplast DNA,

g) Analytical character.

2.� ����$�� ���.��6����9�� ? @� A��� �A�� >

a) 4�@��

b) ���B�2-�'��
�	 2	 ��-
���&���&@���	 �A�M-2�@��

c) ���&
�

d) ���2'��	 '�'�

e) �
�����9�5

f) <=�&'��M-�'�

g)� �
��A��	 
���

h) B��&��&����&A���&
��
�&

�	  ��.�& 

i) DNA

j) DNA, RNA 2	Protein

k) /�:��&'�M.	
�	adaptive
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$>	 14.2.3 �/>�&3	 /��&��N�-�	 ��
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2. �
4&'��@�
�	 M-. 14.3�/>�&3	 �
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	 �����B
��	 
B�&'��&(	 /��&��N�-�	 ��
��	 B�&'��&"$�

3. �
4&'��@�
�	 M-. 14.4 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"$�

4. �
4&'��@�
�	 M-. 14.5 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"$�

5. �
4&'��@�
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��	 B�&'��&"$�

6. �
4&'��@�
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������ 15 � � 6�	�	
��������	����)��	�� 6�	�	
��������	����0
(Numerical Taxonomy)7� 8	���8��� ��9����� :
�;��	�1��<��5�(Phylogenetic Method : Cladistics)

����

15.0 �����	
�

15.1 �
�������

15.2 �)X����3�$�� ���������F� ��� �)X����3�$�� ������9�.H� (Numerical Taxonomy)

15.2.1 �)Z���(Definition)

15.2.2 �
�$�$���

15.2.3 ���
019���(Characteristics)

15.2.4 �)X����3�$�� ���������F��� ����9�������(Principles of Numerical
Taxonomy)

15.2.5 �)X����3�$�� ���������F��� ��[��9��(Methods of Numerical Taxonomy)

15.3 &��9�&��� ��[��9�� >� $S�������(��J� (Phylogenetic Method : Cladistics)

15.3.1 &��9�&��� ��[��9�� >� $S�������(��J� (Phylogenetic Method : Cladistics)

15.3.2 $S�������(��J� 3�3*��� ��� ������(Cladistic study)

15.3.3 $S�������(��J� 3�3*����� ��[��9��(Method of Cladistic study)

15.4 �����)


��"
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15.5 �
,-����
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15.0 í ẑ̨ Ïj¢ƒ

�B�	 ������@�	 ���T�	 ��
��
�	 ��
�	 /����-	 �-8X���1��	 �
4&�&'�	 M�-�&��	 ���
��&
-�

� 
>1.�
�N���	 �
-.�
�
��	 
�	 
>1.�
�N���	 �
-.�
��*�	 ����

� 
>1.�
�N���	 �
-.�
�
��
�	 ��\�����

� 
>1.�
�N���	 �
-.�
�
��
�	 <=�&'��(	 2	 ���
�	 <=�&'��M-�'�����

� M����M�-	 ��\����	 ���	 �
>	 ���-	 N�N5��	 ��
��	 B'��

� M����M�-	 N�N5��
�	 ��\�����

� M����M�-	 ��\����
�	 <=�&'��(	 
�	 
.
B��&
�
�	 ������&'��(���	 2	 �
������	 /-#��
-	 ��
��&��	 ���
��&
-�

� 
�&
5����
�	 ���WX�� ��&-
�	 �
s��-
8v��	 �u���
-.�
	 ��\����	 
8��&�5�	 /
(��	 B�&
-�

15.1 ≤ÃhflÏyÓöy

�
-.�
�
���&��	 ������&�
�	 -�-�-	 N���
�����	 i
�3,G.���	 
.
BS��	 B�&y"$�	 ���&-	 ���&-	 ���B�	 �u���
-.��&

N��
�����
�	 
>1.�	 
���_�&"$�	 N��
�����
�	 �
�&�}4&�	 2	 <=�&'���&(
�	 �%��&�	 �� ������@���&
�
�	 
�B��&'.	 N��
�����
�

>1.�
�N���	 /
67�
�	 
.
B�
�	 N���&"$�	 �1-	 �
-.�
�
��
�	 ��
��	 
>1.�
�N���	 �
-.�
�
��	 
�	 
>1.�
�N���
�
-.�
��*�	(Numerical taxonomy) �B
��&
	67�-	���&
�	�-�&'��&"$�	�B�	�
�.�'�	�N��
�S��	���
��&
3-	�
-.�
�
���&��
-9��-	  ���	 ���&��	 
%� 	 B�&'��&"$�

N���
�����	 i
�3,G.����	 ����&�
�	 ��
��	 ���
�
�5�-�	 �

�5�-�	 /�:�
.�*+
9N���	 <=
����	 B���.���	 ���&-	 ���&-
�
s��-�(�	 K�
��	 �
�&�}4&�	 ��
��	 B�&y"$�	 N���
�����	/
67�	 
8��5��	 
B(	B���.���2	 �
�&�}4&�&�
�	  ��.�& 	 ������&�
�
��9
5
9
��	�
>	���*
�
9
��	�-�5�
��	��
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�5��&-
�	��
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�
9
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�
�u���
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�	 ����&�
�	 ���
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���	 
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�5��&-
�	 ��
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i
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15.2 §ÇáƒyÓyã˛Ü˛ !Óöƒy§!Ó!ô Óy §ÇáƒyÓyã˛Ü˛ !Óöƒy§ï˛_¥ (Numerical
Taxonomy)
15.2.1 §ÇK˛y (Definition)

�
�&�}4&��	 <=�&'��(	 2	 ���8����@���&
�
�	 
�B��&'.	 �u����
��&�
�	 M-.	 (��������	 �
�&�}4&�&�
�	 'Y�'Y	 
9�
<=�&'��(	��
��	B�&�	 �
B�	 �
4&'��@��&��	 	
>1.�
�N���	 �
-.�
�
��	 (Numerical taxonomy)	
�&��	
>1.�
�N���
�
-.�
�
���&��	/
3$.	�
s��-�(�	-�-�-	-��& 	/�:��B��	���&
�	Y��&��-�	�' -$LLL$ Rogers (1963)$L$�
�	 �&��
Taximetrics, Mayr (1963)$L$�
�	 �&��	Taxometric� Jardin	�
>	Sibson (1971)$L$�
�	 �&��	Mathematical
Taxonomy, Blackith	�
>	Reymont (1971)$L$�
�	 �&�� Multivariet morphometric.	
>1.�
�N���
�
-.�
�
���&��	Phenetics	
�	Phenetic	 ��\����
�	 �
-.�
�
��	 �B
��&
	 � �&-	 �--	�
>	(�.	���&
�	Y��&��-�

15.2.2 ��������� (Characteristics)

�B�	 ��\����	 ����-	 -9��-	 �u���
-.�
	
0�,G	 ���&
�	 -�	2	 ����-	 -9��-	 �u����
��&�
�	M-.	 -����	 �-�&�53��2
-'��	B�B�	���
� ��	������*	�����67���-�	(Presentation of data)	2	������*	���
�N����&-
�	(Handling of data)
����@�	 ��\���� ���	 
#��
��>	 
>1.�
�N���	 �u����
��	 �
�.��&��	 
�	 �
-.�
�
���&��	 �u���
-.��&

�	 (��������
��\����	
�&�	1���_�	��
��	�'�&��	����&
�	(Numerical method of taxonomy)�	/
3.	�
s��-��&�
�	B�y"$�-#
��&
�
�����67�����	 �������&*
�	 �:��*�&��2	 ����@�	 �u���
-.�
	 ��\����	 1���_�	 ��
��&��	 ����&
�-�	 �
s��-� Heywood
(1976)$L$�
�	:��4&�'�	
��	'�'�	“This is defined as the numerical evaluation of the similarity between
groups of organisms and the ordering of these groups into higher ranking taxa on the basis
of these similarities.”

15.2.3 	
������


A�
��
�/�:�'��� Michel Adanson (1727-1808)�	�^��
�	/��Ae����
�	�+�����'�	/b�$�&�	/�:�'��&-
�	
 '�
/�:�s����
�	�:��*�&��		Linneaus	<=
9��	�0��� 	�u���
-.�
	��\�����@��&��	� �&-	�-�&��	����&
�-�-�	����-	������&�
�
���
� ��	 ���"#$	 N���
�����	 i
�3,G.	 -'��	 /�&-��	 �
3�	 N���
�����	 i
�3,G.���	 E�=B�	 2	 N��
�����
�	 
��0�&3.
�
�:��*�&��	�u���
-.�
	 ��\����
�	�����
�	�M�
�	��-�	���
�	�B�	<=�6&�
�@��&��	(1763) Adansonian Principles

�	 ����-
�&-
�	 -���� ���	 -��& 	 /�:��B��	 ��
��	 B'��	 ���
�	 �B�	 <=�6&�
�@�	 
>1.�
�N���	 �u���
-.�
	 ��\����
�

9N�-�2	
��	B'��	 ��
�
�5������&�	Sneath	�
$> Sokal (1962, 1973), Sokal	�
> Sneath (1963)	�B�
-���� ������	��-�	 ��
�
�5������&�	-���� ������2	/��&��N�-�	���&
�-	 �
s��-�	Rohlf �
> Sokal (1968)
�
>	Cole (1969). Sneath	�
> Sokal K�
��	 
>1.�
�N���	 �
-.�
�
��	/��#�-���	��:�	 ���&
��	Michel
Adanson�&��	���B� Grandfather of Numerical Taxonomy	
��	B'��



NSOU � CC-BT-08206

�)X����3�$�� ���������F��� (Numerical Taxonomy) 2���� ���	*01� /��
01�� ;���������

1. �
-.�
�
��
�	�(�`��(T�-	(Construction of Taxonomic Group)

��@�	����@�	
� �E�=��	
��03.	(Overall similarity)	�:��*��	��
��%��<=
9��	<='��
	K�
��	(emperical
approach)	-�Y:#�*+	
 �#��.	i
�3�&,G.
�	 �
�&
N�-�'�	
0,G	 �
-.�
�
��
�	 �(�`��	
�	���	�B��&%��&�
�-�&8X�*+	 �
4&'����	 �
�&
�N���	 B'��

a) <=�&��.���@�
�	�����	�-
5�N�-	(Selection of individual),

b) N��
��&�
�	
�	 N���
�����	 i
�3�&,G.
�	 �-
5�N�-	 (Spotted out of character) [�N��
��&�
�	
>1.�
����-	
� �	 
��1�	 B'�	 -��	 ���
��	'��	 �
3�	 N��
��	 �-2'��	 '�'�	 ����	 :���&��	 
*+�&
.
�	
#�&'�(
C�&@�],	�
>

c) <=�&��.���@�
�	 ����&��
�	 
8��&��5
�	 �:��*67���-	 (Establishment of the relationship of
individuals)�

2. �
-.�
�
��	�(�`��
�	i
�3,G.
�	���Y5��.	�-�5'�	(Discrimination of Taxonomic Group)

'1-	 ����-	 �(�`��
�	 
�	 �6&�&
�
�	  �&�.	 
� [�&
.
�	 ��Y�	 
��	 B'�	 ��1-	 ����-�	 N���
�����	 i
�3�&,G.
�
�:��*�&��	 �
�@�	 ����&�r1	 ��
��
�	 �
����
�	 B'��	 �'-	 /�&-.
�	 
��&Y	 �'�(��&'�(	 2	 N�N5��	 ��
��
�	 
 '�
����&�
�	 ����&�r1	 2	 <=�&'��(	 ��
��	 �'�&��	 ����&
��	 �
4&'����	 �
3�:���&
	 
��	 '�'�	 �'�

a) ����&M
�	
�	���M�@�
�	 �
-.�
�
��
�	 �(�`��
�	 �-
5�N�-	 (Choosen Taxonomic Group for
Study)

b) N��
�����
�	N�����-	/
67�
�	��'5�&
%��	(Observation of overlapping charactes)	�
>

c) �
�:�WX	 ��\����
�	 K�
��	 �
�&�}4&�&�
�	  ��.�& 	 �
-.�
�
��
�	 �(�`�����
�	 E�=B��&'�(.���	 '�N��B�
(Discrimination should be used to select them though analysis done be various
techniques)

15.2.4 ��������������
����������
�������� (Principles of Numerical Taxonomy)

>1.�
�N���	 �
-.�
�
��
�	 -���� ���	 
 9B	 � �@�	 7�@��	 �B�	 -���� ������	 Sneath	 �
> Sokal$L$�
�

����&M
�	 ��
�	/�&-��	 ���WX��	  ��&-
�	 B�&'��&"$�	Sneath	2	Sokal (1973)L$�
�	 -���� ������	B�&��$LLL$

1. �u���
-.��&
	'��	 �
3�	
>1.��	 N���
�����	 i
�3,G.	 
.
B�
�	 ��
��	 B�&
�	 �u���
-.�
	 ��\����	 ���&���
:���&��	 B�&
�	/Y5��	 
����
.	 A���A��	 (predictive value)	/��&
��	 :���&��	 B�&
�	 o/�����	 ���&%�
���@�
�	 �
3�	 N���
�����	 i
�3,G.���	 E�=B�	 ��
��	 <=�&'��M-p�	 [The greater the content of
information in the taxa, and more the characterers taken into consideration, the
better classification system will be provided (at least 50 characters)]
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2. <=�&��.���@�	 N���
�����	 i
�3�&,G.
�	 
 �-	2M-	
�	�
���	<=��-�	 (Every character should be
given equal weightage).

3. �#�@�	 
*�
�	 
�&
5�yN�	 N���
�����	 � �	 ����&�
�	 N���
�����	 i
�3�&,G.
�	 ���'5�
��
�	 �#��-� 9���	 � ����
i
�3�&,G.
�	A��u�����	(The overall similarities between any two entities is a function of
the individual similarities in each of the many characters, which are considered for
comparison).

4. N���
�����	i
�3�&,G.
�	
B$L$
>�&'�(	(Characters correlation)	�'�&B�#�	 �
�:�WX	�(�`��
�	
�	��&�
�
M-.	�
�:�WX�	�
�&B�#�	6�,G	�u��	�-&�53-	
��
�	oCorrelation of characters differs in the
group of organisms under study, thus distinet taxa can be recognisedp�

5. �u����
��	 ����@�	 (�&
4&��	 <=
9�� (emprical)	 �
s��-	 �B�&
�&
	 N�N5��	 ��
��	 �'�&��	 ����&
��	 (The
science of taxonomy is viewed and practiced as an empirical science)

6. /����	 
>1.��	 N���
�����	 i
�3�&,G.
�	 �:��*�&��	 <=����`���	 �u���
-.�
	 ��\����	 �Y�&��	 ����@�

8��5� 9���	(Phylogenetic)	��
���	���2'��	�'�&��	����&
��	(Phylogenctic conclusion cannot
be drawn from the taxonomic structures of a group and from character correlations,
assuming some evolutionary mechanisms and pathways).

7. �u���
-.�
	 ��\����	 
��03. 9���	 i
�3,G.�:��*���	 (Phenetic similarity as the base of
classification).

�B�	

���@�	-����B�	B�&��	Adansonian	-����
�	-

>6V
���	�����&��	���B�	Neo-Adansonian
Principle	
��	B'��


>1.�
�N���	 �
-.�
�
��
�	 M-.	 �
-.�
�
��
�	 �(�`��	 
�	 ��	 (Taxonomic group)	 i��
��
�	 
�
(T��&-
�	 ��'5.�'�	2	 ��\�������	
#�-�w5,G�	

5�&3�&4&	A���A��	����@�	
0%�	
��03.	 (tree like)	 �N��
K�
��	<=��35��	B'��	�B�	 �N���@��&��	 ���-�&�j��E�=� 	 (Dendrogram)	
�&��

15.2.5 �)X����3�$�� ���������F��� ��[��9�� (Methods of Numerical Taxonomy) >


>1.�
�N���	 �
-.�
�
��
�	 ��\����	 �-8X
�S��	 Q

1. ��
��%��
�	����&M	��'5�&
%��&-
�	�����	�
�&
N�-�	
�	�-
5�N�-	(Choice of Units to be studied)

2.� N���
�����	i
�3,G.	�-
5�N�-	(Character selection)

3. 
 ���
�	���
� ��	�-�5'�	(Measurement of resemblances)

4. �
�&�}4&����	
>67���-�	�A�--	�
>	� !�����6&
�	(Cluster analysis, Phenon and Rank)

5. i
�3�&,G.
�	���Y5��.	�-�5'�	(Discrimination).
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15.2.6 �Operational Taxonomic Units (OTUs) >


>1.�
�N���	 �u���
-.�
���&*�
�	 (Numerical Taxonomy) ����&M	<=����-�� 9���	 (representative)
�����	 (unit) ��
��%��	 
�	 ��'5�&
%��&-
�	 �����	 �B
��&
	 �
�&
N�-�	 ���&
�	 �T���	 ��
��	 B'��	 �B�����&��	 ���'5.��
��
�u����
��	 9���	�����	(Operational Taxonomic Units 
>�&%��&��	OTUs) 
��	B'��

��'5�&
%��&�
�	 ����&M	 �B�	 ��������
�	  �&�.	 N���
�����	 i
�3�&,G.
�	 �9��-�	 ��
��	 B'�	 �
>	 
��
5��	 
 ���
�
���
� ��	 �-�5�
��	 ��
��	 B'��	 ���B�	 �B����
�	 ����-
�S��	 �
��
^���	 �-'� 	 <=�&'��(	 B'�	 -��	 �B�	 �����	 


 '�B�
<=����-��	  9���	 (representative) B'��	 �
B�M-.	�����	 (Unit) B�&��	 ����&
�	 ����-	����@�	 
�&(5
�	/��5�:#�*+
M����	 
�	 (��	 ����-	 ����@�	 M����	 
�	 (�&�
�	 /��5�:#�*+	 M����	 
�	 (��	 ����-	 ����@�	 M����	 
�	 (�&�
�	 /��5�:#�*+
<=M�����	 ����-	 ����@�	 <=M�����	 ����-	 ����@�	 <=M����
�	 /��5�:#�*+	 <=���
�	 (variety), � -���	 ����@�	 <=M����
�
�:�WX	 �:�WX	M�

� E�=�	(population) B���.����

���&
	 �&-	
��1�	�
����
�	�'	OTUs ��1-B�	
���
��	�
-.�
�
��
�	 �6&�&

�	(taxonomic rank) ����&��
�
�9��.	 -'��	 ���&
	 ��@�	 M�-�	 �
����
�	 �'	 �B�	 ��'5�&
%��&-
�	 M-.	 <=M����
��	 M����
�	 /Y
�	 ���
�
��&
�
�	 �%��&�
�����&��	 �9��-�	 ��
��	 �'�&��	 ����&
��

15.2.7 Denrogram (�������W��CD
��) >

�u����
��&�
�	������2	���
�N���-�
�	(handling of data) �%��&�	������2	�����67���-	(presentation pf data) B�
����@�	 ��\�����	
���
��:���&
	�B�	 ��\����	�#B�	<=���
�	����@�	phenetic ��\����	2	/��
��@�	phylogenetic ��\�����

Phenetic ��\�������	 �
�&34&:���&
	 ������&�
�	 
�B/�&;
�	 N���
�����	 i
�3,G.���	 (0B���	 B'�	 �
>	 
 ���
�
 �-	M�-�	'�'��	�B�	��\�����&��	

5�&3�&4&	����@�	�
�1�N��	(graphic diagram) K�
��	���'5.��
��	�u-���
�� 9���
��������
�	 (OTUs) 
��
5��	 N���
�����	 i
�3,G.���
�	
 ���
�	 ���
� ��	 �����67���-	��
��	 B'��	�B�	 �
�1�N���@�
B�	dendrogram. /Y5��	dendrogram B�	<=����-�� 9���	��������
�	
�	����&��
�	�(�`��	/Y
�	����&��
�
�����
�	(Taxonomic group) 
��
5��	
 ���
�	
8��&�5�
�	<=��35��	����@�	�N���	��@�	���
� ��	��������
�

�	�����	�(�`��	/Y
�	�����	�����
�	�
�:�WX�6&�&
�	(Level) ����&�
�	��
�6��&
�
�	N���
�����	
��0�&3.
�	
>'#�*+
�

�&
5�yN� ��	 �-�&w53	���&
��	�B�	 �N���@�	 ����-2	:���&
	M����M�-(��	 (phylogenetic) 
8��&�5�
�	/�:�
.�*+
�
��
��	 �-�&�53	 ���&
�-�

�B�	 �N��	 �����67���-�'�	 /�-#:9�� ��	 �
�1�	 (abscissa) 

��

�	 ��������	 67���-	 ��
��	 B'�	 /�
�	 ����8H
(ordinate) �
�1�	
 ���
�	 �-	�-�&�53���	
 ���
�	3����
��	 ��&-
�	 �:��*�&��	����@�	 �-��5,G	��	(group) 
0�,G
��
��	
��
	B'�	�
>	��&��B�	phenon 
��	B'��	/�-#:9�� ��	�
�1�
�	
 ����
���&�	�
�:�WX	�6&�&
�	(lebel) 

���&
�1�
�@��&-	 �
:��(	
�	 ��	 (group) 
0�,G	 ��
��	 �'�&��	 ����&
��	Phonon �
�1��&��	 (line) 
 ���
�	 3����
��	 �B
��&

<=���3	��
��	B'��	�' -	��% phenol line,  �% lhenol line B���.���	o�N��	->p�
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�B�:���&
	 
 ���
�	 
B(�&��	 ����@�	 �-��5,G	 �6&
�	 
�	 ���	 (rank) 
0�,G
�	 M-.	 
.
B�
�	 ��
��	 �'�&��	 ����&
��
phenon$L$�
�	 ��	compuler$L$�
�	�
�&�}4&�	��\����
�	�����
�	�-:5�
�3���	Phenon �u��	��
��&�
�	����-	�6&�&
�
�
(taxononi rank) 
��&Y	�9��.	-'��

15.3 çy!ï˛ç!ö ˛õk˛!ï˛ ≠ Üœ̨ ƒy!í˛!fiê˛: (Phylogenetic Method : Cladistics)

15.3.1 �������
� �������� �� ���������� �!� (Phylogenetic Method : Cladistics)

M����M�-	��\����
�	����&w3.	����@�	�u���
-.�
	<=
�5�-	�'�@�	M����M�-	N��
��&�
�	i
�3�&,G. (Phylogenetic
data)$L$�
�	�:��*�&��	i��
��	�
>	��@�	����@�	�N��	$(T��&-
�	 ��.�& 	�����67���-	��
���	�B�	�N���@�	B�&��	�m�.��&���E�=� 
(cladogram)�	�B�	�m�.��&���E�=� �@�
�	K�
��	M����M�-	
8���5���	i
�3�&,G.
�	 ��.�& 	 ��9
5
9
��	(ancastor) B�&��
����k��	����@�	 
>3��
��
�	 ���*
�
9
�����	 (descendents)	 �N��B+��	 ��
��	 '�'��

M�
�
s��-�(�	'�
��	�B�	��\����
�	���M	���&
�-	����&�
��&��	�m�.����l@�
	(cladists)	
��	B'��	'��2	M����M�-

8���5���	 �u���
-.��&

�	 �N��	 <=Y�& 	 �
�3	 (Bessey) 1915	 10,G��&�	 <=���3	 ���&
�-	 �
>	 ��
�
*5�����&�
B��N�-
- (Hutchinson) 1959	�
> 1973	10,G��&�	<=���3	���&
�-�	�B�	�u���
-.�
	�N��	B�&��		�m�.��&���E�=� 
(cladogram)�	 ��
�
*5�	 
 �&'�	 /�&-��	 �������
s��-�(�	 �B�	 M����'�	 �N��&�
�	  ��.�& 	 ����&�
�	 �u���
-.�

��\�������2	<=���3	���&
�-�	�m�.�����l@��	/
3.	����@�	��0Y��	��\����	�
>	�B�	��\����	<=Y 	M� 5�-	<=����
s��-�
W. Henning (1950,1957)	 <=�6&�
	 ���&
�-�	 �
B�	 /�&Y5	Henning$L$B�	 <=Y 	 M����M�- 9���	 �
-.�
�
��
(Phylogenetic Systematics)	�
4&�&'�
�	<=���̀ ������	/
3.	M����M�- 9���	�
-.�
�
��	(Genetic systematics)
��Y��@�	 �
s��-�	Mayr (1969)	 <=Y 	 ��-�

���M-	/��& �
����-	�������
� W.H.Wagner (1948)	 �-M6H	 ����&M
�	  ��.�& 	����@�	M����M�- 9���

0%�	(Phylogenetic tree)	(T��&-
�	��\����	i��
��	���&
�-	�'�@��&��	Groundplan-Divergence Method	
�&��

�5� ��&-	 M����M�-	 �u���
-.��&

�	 �%��&�	 �m�.�����l@��	 B�&��	 ����@�	 /-.�� 	 �
4&'��

�m�.�����l@��	 B�&��	 ����@�	 ��\����	 '�	 �
4&'�(��:���&
	 M����M�-
�	 i
�3,G.���	 (Phylogenetic data)
�
�&�}4&�&�
�	 �N�,G�
�	 ���M	 ���&
��	 ��@�
�	 ��\����	 ���"#$@��	 
>1.�
�N���	 �
-.�
�
��
�	 (Numerical taxonomy)
 ���	 ���
��	 ��@�
�	 �%��&�	/;M	 N���
�����	 i
�3�&,G.
�	 A�����	 (Phyletic data)	 ����&M	��(��&-�	 B'��

15.3.2 ���������� �!� ���"��� ��� ���#�� (Cladistic Study)

�m�.�����l@��$L$�
�	��\�������	
0B�	/>�&3	����
5 -�	(Parsimony)	-����
�	�:��*�&��	i��
���	����
5 -�	B�&��
����@�	 ��
���
�	 -9.-�� 	 ��Y�-�&�53	 �'�@�	 
���
.	/�:�
.�*+
�	 ��Y	 �B
��&
	(�.	 ��
��	 '�'��	 ���
��	��@�
�	 ���&Y
N��
��&�
�	
�	i
�3�&,G.
�	���
�
�5��&-
�	/
67�	��1�	'�'��	Taxa	o�������&(�`��p	����@�	
���.����&
�
�	M����M�-M�-��
/
67��	�'���	
���
����	����@�	���B�	��9
5
#
��	(Cammon ancestor)	�Y�&��	����k��	(Monoplyletic origin)�
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�
���
�	 ����k��	 ����������&��	 /�:�
.�*+
�	 A��&�	 N���
�����	 i
�3�&,G.
�	 �+ ���
�
�5��&-
�	 �-�
��&1	 -9��-	 -9��-
<=M����
�	 MW�	 B'�	 �
>	 ���	 
�	 ��������	 ���&Y	 (branches)	 
)	 <=M����
�	 
>3��
��	 i��
��	 2	 
�5� ��&-
�
���*
�
9
�����
�	(descendents)	
0�,G�	N���
�����	i
�3�&,G.
�	�+ ���
�
�5��&-
�	/�:�
.�*+
�	��Y�-�&�53	(direction
of evolution)	 B�&��	 (�����
��	 
�	 �������
��@�	 (polarity), �������
��@�	 ��� #1��	 3�1��
B�-	 B�&�	 
��	 B'�
�.�-��&M�&-�

	 (Anagenesis)	 /�
�	 �������
��@�	 
) #1�	 3�1�'#*+	 B�&�	 
��	 B'�	 �m�.��&����&M�&-�


(Cladogenesis)�

�m��B�-	(cline) B�&��	��C5	
 '�
.����	N���
�����	i
�3�&,G.
�	�+ 	�

�5��&-
�	A��&�	�������	�:�WX	�:�WX	<=M����
�
�����&

�	
�	
0�,G
�	��
���	(Graded differentiation of characters through specition in time)�

�B�	/�:�
.�*+
�	<=���3	��Y	
�	��
��	�#B�	
��� 	���&Y	N���&��	����&
��	'Y� 1)	�.�-��&M�&-�

	(Anagenesis)
2	2) �m�.��&����&M�&-�

	(Cladogenesis)

1)� '������&������� (Anagenesis)>

�

�5��&-
�	 ��
��	����@�	���B�	 ��9
5
9
��	 (ancestor)	 �Y�&��	 ����k��	 B�&'�	 '1-	���B�	 ���&Y	 ����-
�S��	3�1�

0�,G	-�	���&
�	(unbranched)	N���&��	Y��&��	�
>	�

��5�&-
�	�-�
��&1	N���
�����	i
�3�&,G.
�	�:��*�&��	-9��-	-9��-
<=M����	 �:�WX	 �:�WX	
 �&'�	i��
��	2	
�5� �-	���*
�
9
��	(descendent)	
0�,G	���&
�	��1-	����&��	�.�-��&M�&-�



�&��	 o�N��	 ->	 Q	 1p

(Graded differention of character 
and speciation in time)

(Do)

(Do)

Time

!ã˛e öÇ 1 : ~ƒyöyˆÏçˆÏö!§§ (Anagenesis)
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�.�&-��&M�&-�

	 (anagenesis) B�&��	���B�&�	-9��-	�
��&-
�	<=M����
�	
0�,G
�	 ��Y	
�	��
���	��@�	����@�
���&Y	 N���&��	 Y��&���	 ��9
5
#
���&��	 /-#WX��	 
�	/��� 	 N��
��	/Y
�	 N���
�����	 i
�3,G.���	/��� 	 (Primitive
characters)	Y��&��	�'����&��	<}.��M2 
��A���	N���
�����	i
�3,G.	(Plesiomorphic characters) 
��	B'��
�+ 	�

�5��&-
�	A��&�	/�:�
.�*+
�	�-�
��&1�	
 �&'�	
 �&'�	�
�:�WX	<=M����
�	
0�,G	B'�	�
>	
�5� ��&-	���*
�
9
�����
(Descendents) ���WX��	 
�	 ���
�
��5���	 N��
��&�
�	 /�����
��	 B'��	 �B�	 N��
��	 
�	 N���
�����	 i
�3,G.���	 B�&��
�.��&��� �A�5��	 (Apomorphic)	
�	Advanced	 N��
��	
�	 N���
�����	 i
�3,G.

2)� $S����������&������� (Clodogenesis)� >

�

��5�&-
�	��
��	����@�	���B�	 ��9
5
9
��	�Y�&��	����k��	B�&'�	'1-	��������	 ���&Y	(more branched)	 ���&Y
N���&��	Y��&��	�
>	 �

�5��&-
�	 �-�
��&1	2	 N���
�����	 i
�3�&,G.
�	 �:��*�&��	-9��-	-9��-	<=M����	 �:�WX	 �:�WX	
 �&'�
i��
��	2	
�5� ��&-	�
�:�WX	
>3��
��
�	-�-�-	���*
�
9
��	(Descendents)	
0�,G	���&
�	��1-	����&��	�m�.��&����&M�&-�



�&��	 o�N��	 ->	2 2	3p

A  B  C D A  B  C D

Ancestor ‘O’

Desceudents

Ancestor ‘O’

Speciation

Speciation

Speciation

Speciation

Speciation

Speciation

!ã˛e öÇ 2 !ã˛e öÇ 3
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$S����������&������� ������� A";�� �
$��������� ;������� i)� ��;����������!�*� (Synapomorphy)� G
ii) �����T��G��!�*�(Symplesiomorphy)Q

i)	 �'	 �m�.��&����&M�&-�
�&

�	 �%��&�	 � �@�	 ���*
�
9
�����
�	  �&�.	 �
3�
�:��(	 ���*
�
9
�����	 '1-
�.��&��� �A5���	N��
��	(apomorphic characters) 
�	���WX��	N��
��	��:�	���&
�	��1-	����&��	
�B�-��&��� �A5�

�	
�B�-��&��� ��A5���	/�:�
.�*+	(synapomorphy or synapomorphic evolution)	
�&�	o�N��	->
2p�	�1��&-	 � �@�	 ���*
�
9
��	ABCD$L$�
�	 �&�.	BCD	 ���WX��	 N��
��&�
�	/�����
���

ii)	 �'	 �m�.��&����&M�&-�
�&

�	 �%��&�	 � �@�	 ���*
�
9
�����
�	  �&�.	 �
3�
�:��(	 ���*
�
9
�����	 '1-
�.��&��� 
��A���	N��
��	
�	���WX��	N��
��	E�=B�	���&
�	-��	 ���
�
�&�5�	<}.��M2 �A�5��	
�	/��� 	N��
�����
�
/�����
��	B'�	��1-	����&��	 �
 �<}�
2 �A5�	
�	 �
 �<}�
2 �A�5��	/�:�
.�*+	(Symplesiomorphic
evolution)�	
�&�	o�N��	->	3p�	�1��&-	� �@�	N��
��@� ABCD	���*
�
9
��
�	 �&�.	ABC	�1-2	/��� 
N��
��&�
�	 E�=�B��	 
�	 /�����
���

/@���&��� �A�5	 (Autopomorphy) Q	 �'	 ����-	 �m�.��&����&M�&-�
�&

�	 �%��&�	 �'

	 ���*
�
9
�����	 
 
N��
��&�
�	 
�	 
 N���
�����	 i
�3�&,G.
�	 /�����
��	 B'�	 ����&�
��&��	 /@���&��� �A�5��	 ��	 h	 �(�`��	 
�&�	 �
>	 �B�
/�:�
.�*+
�	��
��	B�&��	/@���&��� 
��A��	 �N��	->	2$L$� BCD	�
>	 �N��	->	3$L$�	ABC	���*
�
9
�����	B�&��
/@���&��� �A�5��	 ��	 
�	 �(�`���

15.3.3 ���������� ���� ���"����� �������� (Method of Cladistic Study)

�m�.�����l@���	N�N5��
�	�
�&�}4&�	2	�u���
-.�
	<=����&3
�	�%��&�	��
��%���¡�	A���A��	(data)	2	��\����	�-:5�
�
(Algarithms or Procedures)	����@�	
0%�	
�	�m�.��&���E�=� 	(cladogram)	i���
�	��
��	B'��	�B�	N�N5��
�	�
�����9�5
�
4&'����$LLL$

i) /�:�
.�*+	��
���	i��
��	(Make evolutionary assumption); OEUs (Operational Evolutionatry
Units)	
�	EUs	�-�5'�	��
��?	����@�	���B�	��9
5
9
��	����k��	�������&(�`��
�	
�	��&�
�	
0�,G	
�	(T�-	��
��
(Monophyletic gronping)

ii) /�:�
.�*+
�	��
��	
 0\�	N���
�����	i
�3,G.���	�-�5'�	(Selection of characters of evolutionary
interest)

iii) N��
��&�
�	
�	i
�3�&,G.
�	/
67�	
�	 �-	�-�5'�	(Determine / Describe or Measure the character
state)

iv) N���
�����	 i
�3�&,G.
�	 
 
��03.	 �
>	 N���
�����	 i
�3�&,G.
�	 /
67�	 �N��B+��	 ��
��	 (Ascerctain
homologies of character and character states.)
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v) N���
�����	i
�3�&,G.
�	
U�-	
8��&�5�
�	(T�-	�-�5�
��	(Construct character state networks)

vi) N���
�����	 i
�3�&,G.
�	 
U�-	 
8��&�5�
�	 (�����
��	 (polarity)	 �-�5�
���	 �' -	/��� 	2	 �

��5���	 
�
���WX��	 N��
��	 
�	 N���
�����	 i
�3,G.$L$�
�	 /
67�-	 �-�
��&1	 
0%�(T�-	 [Detemine polarity of the
character state network (as Primitive vs. Derived, Advanced condition) i.e. Character
state network to form the characters state tree.]

vii)  9�	�������&���
�	"$��	
�	���@��	 .��@��� Data Matrix	(T�-	(Construct Basic Data Matrix)

viii) ��\����	�T���	��
��	�
>	
0%�	(T�-	��
��	(Select Algarithm and Generate Tree Construction)

ix) �m�.��&���E�=��& 
�	�:��*�&��	�u���
-.�
	<=
�5�-	(Construct classification based on cladogram)

15.3.4 �����$%���&'
��� (Cladogram)

��@�	B�	�m������l@���	N�yN5��
�	A���A���	�'�@�	����@�	�
�1��N��&�
�	(graphic diagram) 
�B��&'.	�����67���-
��
��	 B'��	 �B�	 �
�1��N���@�	 ���	 /Y
�	 ��������	 ���&Y	 M�

 9�&B
�	 
�	 ������&�
�	 /�:�
.�*+
�	 ��
��	 ��1��&��

%� 	 B'��	 M�
-
 9�&B
�	 
�	 ������&�
�	 N���
�����	 i
�3�&,G.
�	 
��
5��	 
 ���
�	 ���
� ��	 �35�'�	 	 M�

 9B	 
�
������&�
�	 �

�5��&-
�	 ��Y	 
9�N���	 ���&
�	 

5�&3�&4&	 �-��5,G	 ��	 
�	 	 clade ��1��&��	 
%� 	 B'��	 �B�	 �
�1��N��&�
��9
5
9
��	 �Y�&��	 ���*
�
9
��
�	 �����&

�	 ��Y	
 �&'�
�	 �-�
��&1	 �
�x���&��	 
%� 	B'��


���
��:���&
	
��	'�'�	�'	��@�	B�	����@�	M����M�-(��	
8��&�5�
�	�-�35- 9���	
0%�
 	����@�	�
�1��N��
(Phytogenetic tree)�	���B�	��@�	����@�	3�1�	 �
�3,G	 �N��	'�
�	K�
��	M�

 9B	
�	������&�
�	 �

�5��&-
�	 ���&Y
/�:�
.�*+
�	 ��
��	 �
�x���&-�	 '�'�	 2	 N���
�����	 i
�3�&,G.
�	 
8��&�5�
�	 ���
� �-2	 ��1�-	 '�'�	 �
>	 

5�&3�&4&
�-��5,G	 ��	 (clade) �
�x���&��	
%� 	B'��

��@�	 B�	 ������2	 ���
�N����&-
�	 (date haudling) ����@�	 ��\����	 �'�@�	 phylogenetic method 
�
M����M�-(��	 ��\����
�	A���A��	 �
�3,G	phylogenetic tree (T�-	
�	�����67���-	��
���

15.4 ˛§yÓ˚yÇ¢


>1.�
�N���	 �
-.�
�
��	 
�	 
>1.�
�N���	 �
-.�
��*�	 (Numerical Taxonomy)$L$�
�	 
>s���	 i
�3,G.�
���"#$	 B����B�
�	 -���� ���	 �
>	 ��\����
�	 �
4&'�	 M�-�	 �(��


>1.�
�N���	 �
-.�
�
��
�	 -���� ������
�	 �
������	 M�-�	 �(�	 �
>	 ����&w3.���	 
8H�&U�	 /
�B��
B2'��	 �(��	OTUs �
>	dendrogram ����&��	 
�&�	M�-�	 �(��

�m�.�����l@���	 �
�&�}4&�	 <=�Y� ��:���&
	 ����@�	 ��
���
�	 �:��*�&��B�	 i��
��	 ��
������	 �B�	 �'	 ������&�
�	  �&�.
/�:�
.�*+	(evolution)	B�&'��&"$�	/�:�
.�*+	���&��	���&��	
 �&'�
�	�-�
��&1	�-'� �-#
��&
�	B�&'�	N��&��&"$	�
>	��@�
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N���
�����	/
67�
�	 ���
�
�5�-	2	�

�5��&-
�	 ��.�& 	B�&y"$�	/�
�	���B�	������	�:�WX	�:�WX	:���&
	���
��N���	2	�N��B+��
B�&y"$�	�B�	/�:�
.�*+
�	��
��	���	
�	��������	 ���&Y	�+ �WH�&'�	 N���&"$�	���&
	 N���
�����	 i
�3�&,G.
�	
�	 N��
��&�
�
��
��	 ��9
5
9
��	(ancester)	�Y�&��	���*
�
9
���&��	(descendents) �� 	
�	�
3�	�

��5���	B�&y"$�	�B�	�

�5��&-
�
A��&�	 B|�	-9��-	 �������	 ������&�
�	 <=���3�

�m�.�����l@��	 /�:�
.�*+
�	 ��
��	 �
�x���&��2	 �������&(�`��
�	 
8��&�5�
�	 ��
���	 ���&��	 
%� �	 
�&
�5����
�
�m�.�����l@����
	 ���WX��	  ��&-
�	 M����M�-	 �u���
-.�
	 ��\����	 �����67����&-	 
%� �	 �'�&B�#�	 �
-.�
�
���&��
(taxonomy)	 #1.	����&w3.	�u���
-.�
	��\����	<=�'��	���B�	�m�.�����l@��	��\����	�B�	����&w3.��9
��&�	�0������'5.�
Cladogram ����&��	 
�&�	M�-�	 �(��

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) Michel Adanson�&��	 	
��	B'��

b) 
>1.�
�N���	 �
-.�
�
��	 (Numerical Taxanomy)$L$�
�	-���� ���
�	
>1.�	 �@��

c) /�:�
.�*+
�	 ��
��	 ���
� ��	 ����@�	 ���&Y	 N������	 B�&�	 ����&��	 	 
�&��

d) /�:�
.�*+
�	 ��
��	 ��������	 3�1�'�	 N������	 B�&�	 ����&��	 	 
�&��

e) �m�.��&����&M�&-�

	 	 <=���
��

f) /��� 	 N���
�����	 i
�3�&,G.
�	 ��
���	 ������	 B�&��	 �

g) OTUs 3�
U��@�	 	 	 ���	 
.
BS��	 B'��

h) 
>1.�
�N���	�
-.�
�
��	(Numerical taxonomy) ����	 	K�
��	A���A��	��1��&-�	B'��

i) Cladistic N�N�5�
�	A���A��&�
�	����@�	 �N��&�
�	�����67���-	B�	 �

2.� ����$�� ���.������� ����3�� ? @� A��� �A�� >

a) 
>1.�
�N���	 �
-.�
�
��
�	 A���A��	 �'	 �N��	 K�
��	 <=��35��	 B'�	 ���B�
�	 -� 	 (dendrogram/
cladogram)�

b) Numerical Taxonomy-�
�	-���� ������
�	
>1.�	6/7/8�@��

c) OTUs	 �m�.�����l@��$L$�
�	 o�����	 h	 �����	 -'�p�

d) �m�.��&���E�=� 	Wagner Groundplan Divergence	 �N��	K�
��	��1��&-�	o'�'�	h	'�'�	-�p�
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e) Nemerical Taxonomy$L$�
�	A���A��&�
�	�N���@�	B�&��	deudrogram / cladogram.

f) OEUs / OTUs 3�
U��@�	cladiatic 	 N�N5��'�	
.
B�
�	��
��	B'��

15.5 ˛§Ó≈ˆÏ¢£Ï ≤ÃŸ¿yÓ°#

1. 
>1.�
�N���	 �
-.�
�
��	 (Numerical Taxonomy)-�
�	-���� ������	 ��1#-�

2. 
>1.�
�N���	 �
-.�
�
��
�	 
>s��	 ��1#-	 �
>	 �
�3,G���	 
8H�&U�	 /��&��N�-�	 ��
��-�

3. Anagenesis �
>	cladogenesis	
8H�&U�	/��&��N�-�	��
��-�

4. Cladistic	 N�N5��
�	 ��\����	
8H�&U�	/��&��N�-�	��
��-�

5. 
>s��	��1#-LLL$	a) cline, Polarity, Plesiomorphy, Apomorphy and Synapomorphy.

6. OTUs �
>	OEUs	 
8H�&U�	 
>�%�]	/��&��N�-�	 ��
��-�

7. Cladogram, Deudrogram ��Y�	�#B��@�
�	
>s��	 ��1#-	2	 #1.	 ���Y5��.	 �-�&w53	��
��-�

15.6 ˛í˛z_Ó˚üy°y

xö%¢#°ö#

1.� 
2���:��� ��2��8� $���#�� >

a) Grandfather of Numerical Taxonomy

b) 7�@�

c) �$.�-��&M�&-�

	(anagenesis)

d) �m�.��&����&M�&-�

	(Cladogenesis)

e) �#B�

f) �.�-�&
l@��
�	(ancestor)	
�	 ��9
5
9
���

g) Numerical Taxonomy

h) Dendrogram

i) Cladogram
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2.� ����$�� ���.������� ����3�� ? @� A��� �A�� >

a) Dendrogram

b) 7�@�

c) �����	 -'��

d) 	 '�'�

e) Deudrogram

f) OEUs

��*��
+�� �
,-����

3.	 �
4&'��@�	 15.2.4 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"$�

4.	 �
4&'��@�	 15.2.1 �
>	 15.2.2 />�&3	 /��&��N�-�	 ��
��	 B�&'��&"$�

5.	 �
4&'��@�	 15.3.2 />�&3	 /��&��N�-�	 ��
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