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Íôô 15  Ë°Ïï v z̨Í˛ôyîòÑ˛yÓ˚# v z̨!qî òõ%òy ÈÙÈ Digitalis, Papaver and
Cannabis (Drug yielding plants – Specimens of Digitalis,
Papaver and Cannabis) 70-72

˛ôÎ≈yÎ˚ 3 :  v z̨!qî xD ¢Çfl˛iyò (Morphology)

Íôô 16  ˛ô%Ç Ï̂Ñ˛ü Ï̂Ó˚Ó˚ Á Ü¶≈̨ Ï̂Ñ˛ü Ï̂Ó˚Ó˚ ¢õ Á x¢õ¢Ç Ï̂ÎyÜ xïƒÎ˚ò–˛

(Study of Adhesion and Cohesion of Stamen and Carpel) 75-83

Íôô 17  ˛ô%‹ô!Óòƒy¢ Á xõÓ˚y!ÓòƒyˆÏ¢Ó˚ ≤ÃÑ˛yÓ˚ˆÏ¶˛î xïƒyÎ˚ò–˛ (Types of

Inflorescence and Placentation) 84-99

˛ôÎ≈yÎ˚ 4 :  v z̨!qî ̂ ◊!í!Óòƒy¢ (Plant Systematics)

Íôô 18  !òÓ≈y!â˛ì˛ Ñ˛ Ï̂Î˚Ñ˛!›˛ =ÆÓ#ã# v z̨!q Ï̂îÓ˚ ˆ◊!í!Óòƒy¢Üì˛ !Ó Ï̂Ÿ’°Ïí˛
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Íôô 19  !òÓ≈y!â˛ì˛ xyˆÏÓ˚y Ñ˛ˆÏÎ˚Ñ˛!›˛ =ÆÓ#ã# v z̨!qˆÏîÓ˚ ˆ◊!í!Óòƒy¢Üì˛ !ÓˆÏŸ’°Ïí˛
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˛ôÎ≈yÎ˚ 5 :  v z̨!qî Óyhfl Į̈Óƒ!Óîƒy ~ÓÇ v z̨!qî ¶)̨ !ÓK˛yò (Plant Ecology
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Íôô 20  â˛ì%˛ˆÏ‹Òyí Óy ˆÑ˛yÎ˚yˆÏv»˛›˛ ˛ôk˛!ì˛ˆÏì˛ v˛z!qî ¢¡±îyˆÏÎ˚Ó˚ õy!eÑ˛ Ü‡˛ò
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Íôô 21  v z̨!qî £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ≤Ãlfl˛!ì˛Ñ˛Ó˚í– !Ó!¶˛ß¨ v z̨!qî ≤Ããy!ì˛Ó˚ îüÖy!ò
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Íôô 22  !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ õ,!_Ñ˛y ~ÓÇ ãˆÏúÓ˚ òõ%òy ˆÌˆÏÑ˛ pH !òí≈Î˚– SpH
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[Determination of pH of various soil and water samples.
(Using pH-meter, universal indicator or Lovibond
comparator)] 149-154
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˛ôÎ≈yÎ˚˛ I

v˛z!qî üyÓ˚#Ó˚¢Çfl˛iyò

Block I

Plant Anatomy





~Ñ˛Ñ˛˛ 1  fl˛iyÎ˚# fl ‘̨y£z Ï̂v˛Ó˚ ¢y£y Ï̂Îƒ Ñ˛yÓ˚íÈÙÈ¢£ üyÓ˚#Ó˚fl˛iy!òÑ˛ Ü‡˛ò

¢òy_´Ñ˛Ó˚íÈÙÙÙ È ˛ôƒyˆÏÓ˚òÑ˛y£zõy Á ˆÑ˛yˆÏúòÑ˛y£zõy (Study of
anatomical structures with reasons – Parenchyma and
Collenchyma)

Ü‡˛ò

1.0 v ẑ̨ Ïjüƒ

1.1 ≤Ãhfl˛ÏyÓòy

1.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í

1.3 ˛ôƒy Ï̂Ó˚òÑ˛y£zõy Á ˆÑ˛y Ï̂úòÑ˛y£zõy v z̨!qî Ñ˛úyÓ˚ ¢òy_´Ñ˛Ó˚í

1.4 ≤ÃŸ¿yÓú#

1.5 v˛z_Ó˚õyúy

1.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛ôy‡˛ Ñ˛ˆÏÓ˚ xy˛ô!ò

 î%£z ≤ÃÑ˛yÓ˚ fl˛iyÎ˚# v z̨!qî Ñ˛úy ˆÑ˛yò ˆÑ˛yò ˜Ó!üˆÏ‹TƒÓ˚ ¢y£yˆÏÎƒ ˆâ˛òy ÎyÎ˚ ì˛y ÓƒyÖƒy Ñ˛Ó˚ˆÏì˛

˛ôyÓ˚ˆÏÓò–

 ˛ôƒyˆ ÏÓ ˚òÑ˛y£ zõyÓ ˚ Á ˆÑ˛yˆ ÏúòÑ˛y£ zõyÓ ˚ xÓfl˛ i yò Á ¢Iy ¢òy_´ Ñ˛Ó ˚ˆ Ïì˛ ¢«˛õ

£ˆÏÓò–

˛ ~£z î%£z ïÓ˚ˆÏòÓ˚ fl˛iyÎ˚#Ñ˛úyÓ˚ õˆÏïƒ ì˛ö˛yÍ !òˆÏî≈ü Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓò–

1.1 ≤Ãhfl Į̈yÓòy

~Ñ˛ˆÏÑ˛y°Ï# ã#Ó ~Ñ˛!›˛õye ˆÑ˛yˆÏ°Ï£z ì˛yˆÏîÓ˚ ˜ãÓ!òÑ˛ Ñ˛yã ¢¡ôyîò Ñ˛ˆÏÓ˚ñ Ó˝ˆÏÑ˛y°Ï# ã#ˆÏÓÓ˚ ˆ«˛ˆÏe

xˆÏòÑ˛=!ú ˆÑ˛y°Ï ~Ñ˛!eì˛ £ˆÏÎ˚ ˆ¢£z Ñ˛yã=!úˆÏÑ˛ !òˆÏãˆÏîÓ˚ õˆÏïƒ ¶˛yÜ Ñ˛ˆÏÓ˚ ˆòÎ˚– ~Ñ˛£z fl˛iyò ˆÌˆÏÑ˛

v z̨Í˛ô!_ úy¶˛ Ñ˛ˆÏÓ˚ ¢õxyÑ,̨ !ì˛ !Ó!ü‹T Ñ˛ì˛Ñ˛=!ú ˆÑ˛y°Ï ~Ñ˛£z ≤ÃÑ˛yÓ˚ Ñ˛yã Ñ˛Ó˚ˆÏú ˆ¢£z ˆÑ˛y°Ï¢õ!‹TˆÏÑ˛

xyõÓ˚y Ñ˛úy Óy !›˛¢%ƒ Ó!úñ ˆÎ ¢Ñ˛ú Ñ˛úyÓ˚ ˆÑ˛y°Ï=!úÓ˚ !Ó¶˛yãò «˛õì˛y xy Ï̂äÈ ì˛y Ï̂îÓ˚ ¶˛yãÑ˛ Óúy £Î˚–
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¶˛yãÑ˛ Ñ˛úy ˆÌˆÏÑ˛ fl˛iyÎ˚# Ñ˛úyÓ˚ v z̨Í˛ô!_ £Î˚– fl˛iyÎ˚# Ñ˛úyÓ˚ ˆÑ˛y°Ï=!ú ˛ô!Ó˚íì˛ Á !Ó¶˛yãò «˛õì˛y ˆò£z–

fl˛iyÎ˚# Ñ˛úyÓ˚ xhs˘˛Ü≈ì˛ ˆÑ˛y°Ï=!ú ¢ã#Ó Óy õ,ì˛ £ˆÏì˛ ˛ôyˆÏÓ˚– ˆÑ˛Óúõye ~Ñ˛£z xyÑ˛yˆÏÓ˚Ó˚ ˆÑ˛y°Ï !òˆÏÎ˚

Ü!‡˛ì˛ fl˛iyÎ˚# Ñ˛úyˆÏÑ˛ ¢Ó˚ú Ñ˛úy Óúy £ˆÏÎ˚ ÌyˆÏÑ˛ñ ˆÎõòñ ˛ôƒyˆÏÓ˚òÑ˛y£zõyñ ˆÑ˛yˆÏúòÑ˛y£zõy Á ˆflœÒˆÏÓ˚òÑ˛y£zõy–

!Ó!¶˛ß¨ xyÑ˛yˆÏÓ˚Ó˚ ˆÑ˛y°Ï !òˆÏÎ˚ Ü!‡˛ì˛ ˆÑ˛y°Ï¢õ)£ ÎÖò ~Ñ˛£z ≤ÃÑ˛yÓ˚ Ñ˛yã Ñ˛ˆÏÓ˚ ì˛Öò ì˛yˆÏÑ˛ ã!›˛ú Ñ˛úy

Óúy £Î˚ñ ˆÎõòñ ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚õ– Óì≈˛õyò ~Ñ˛Ñ˛!›˛ˆÏì˛ xyõÓ˚y !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ ¢Ó˚ú Á ã!›˛ú fl˛iyÎ˚#

Ñ˛úyÓ˚ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ=!ú fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ ˆÓyG˛yÓ˚ ˆâ˛‹Ty Ñ˛Ó˚ˆÏÓy– ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚õ

~Ñ˛ˆÏe v˛z!qˆÏîÓ˚ òy!úÑ˛y Óy!u˛ú Ü‡˛ò Ñ˛ˆÏÓ˚– ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ õyG˛ÖyˆÏò Ñ˛ƒy!¡∫Î˚yõ ÌyÑ˛ˆÏì˛Á

˛ôyˆÏÓ˚– ãy£zˆÏúõñ ˆöœ˛yˆÏÎ˚õ Á Ñ˛ƒy!¡∫Î˚yõ Ñ˛úyÓ˚ xÓfl˛iyˆÏòÓ˚ ≤ÃÑ˛yÓ˚ˆÏ¶˛ˆÏî !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ òy!úÑ˛y Óy!u˛ú

Ü!‡˛ì˛ £ˆÏÎ˚ ÌyˆÏÑ˛ñ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ òy!úÑ˛y Óy!u˛ˆÏúÓ˚ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ=!úÓ˚ ¢ˆÏD ˛ô!Ó˚!â˛ì˛ £ÁÎ˚y

~Ñ˛yhs˘˛ ≤ÃˆÏÎ˚yãò– ˛ôÓ˚Óì≈˛# xïƒyˆÏÎ˚ xyõÓ˚y òy!úÑ˛y Óy!u˛ˆÏúÓ˚ ˜Ó!ü‹TƒÏ=!úÓ˚ ¢yˆÏÌ fl˛iyÎ˚# fl˛‘y£ẑ Ïv˛Ó˚ ¢y£yˆÏÎƒ

˛ô!Ó˚!â˛ì˛ £ˆÏÓy– v˛z!qˆÏîÓ˚ ˛ôeÓ˚ˆÏı…˛Ó˚ =Ó˚&c ¢¡ôˆÏÑ≈˛ xyúyîy Ñ˛ˆÏÓ˚ v˛ẑ ÏÕ‘Ö Ñ˛Ó˚y !ò‹±ˆÏÎ˚yãò– ˛ôeÓ˚ˆÏı…̨ Ó˚

≤ÃÑ˛yÓ˚̂ Ï¶˛ Ï̂îÓ˚ ¢ Ï̂DÁ ˛ô!Ó˚!â˛ì˛ £ Ï̂Óò ˛ôÓ˚Óì≈̨ # ˆÑ˛yò ~Ñ˛ Ï̂Ñ˛–

1.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í (Requirements)

1. ˆÎÔ!ÜÑ˛ xí%Ó#«˛í Îs˛f

2. !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ v z̨!qî Ñ˛úyÓ˚ fl˛iyÎ˚# fl ‘̨y£zv˛–

1.3 Ñ˛yÓ˚íÈÙ È¢£ ¢òy_´Ñ˛Ó˚í ÈÙ È ˛ôƒyˆ ÏÓ ˚òÑ˛y£zõy Á ˆÑ˛yˆ ÏúòÑ˛y£zõy

(Identification with reasons - Parenchyma and Collenchyma)

˛ôƒyˆÏÓ˚òÑ˛y£zõy Á ˆÑ˛yˆÏúòÑ˛y£zõy Ñ˛úyÓ˚ fl˛iyÎ˚# fl ‘̨y£zv˛ ˆÎÔ!ÜÑ˛ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ò#ˆÏâ˛ ˆÓ˚ˆÏÖ ˛ôÎ≈ˆÏÓ«˛í

Ñ˛ Ï̂Ó˚ ˆÓ˚Öy!B˛ì˛ !â˛e xB˛ò Ñ˛Ó˚&ò Á !ò¡¨!ú!Öì˛ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ=!ú !ú!˛ôÓk˛ Ñ˛Ó˚&ò–

a) ˛ôƒy Ï̂Ó˚òÑ˛y£zõy Ñ˛úy S!â˛eÈÙÈ1.1) É

≤Ãfl˛i Ï̂FäÈ Ï̂î ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ˛ôyì˛úy ˆÑ˛y°Ï≤Ãyâ˛#Ó˚Î%_´ ¢ã#Ó ¢õÓƒy¢#Î˚ Á

ˆÜyúyÑ˛yÓ˚ ˆÑ˛y°Ï=FäÈ myÓ˚y Ü!‡˛ì˛–

2) ˆÑ˛y°yÏhs˘̨ Ó̊ Ó̊ı…̨  (intercellular space) Ó̊ Ï̂Î̊ Ï̂äÈ–

3) ¢y£ẑ Ï›˛y≤’yã Ï̂õ ¶˛ƒyÑ%̨ Áú !Óîƒõyò–

!â˛eÈÙÈ1.1 ˛ôƒy Ï̂Ó˚òÑ˛y£zõy

ˆÑ˛y°yÏhs˘˛Ó˚ Ó˚ı…˛
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4) ˛ôyì˛yñ Ñ˛yu˛ ~ÓÇ õ)̂ ÏúÓ̊ Ñ˛ Ï̂› ≈̨: xÇü ~£z ïÓ̊ Ï̂òÓ̊

Ñ˛úy myÓ˚y Ü!‡˛ì˛–

b) ˆÑ˛y Ï̂úòÑ˛y£zõy Ñ˛úy S!â˛eÈÙÈ1.2) É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ¢ã#Óñ Ó˝¶)̨ ãyÑ˛yÓ˚ ˆÑ˛y°Ï=FäÈ myÓ˚y Ü!‡˛ì˛–

2) ˆÑ˛y°Ï ≤Ãyâ˛#Ó˚ x¢õ¶˛y Ï̂Ó ~ÓÇ ˆÑ˛Ô!íÑ˛¶˛y Ï̂Ó fl˛i(ú–

3) ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…˛ xò%˛ô!fl˛iì˛–

4) Ñ˛y Ï̂u˛Ó˚ xïÉhfl Į̈Ñ˛ xÇ Ï̂ü ˆîÖy ÎyÎ˚–

1.4 ≤ÃŸ¿yÓú#  (Terminal Questions)

i) fl˛iyÎ˚# Ñ˛úy Ñ˛Î˚ ≤ÃÑ˛yÓ˚ Á Ñ˛# Ñ˛#⁄

ii) ¢Ó˚ú fl˛iyÎ˚# Ñ˛úy Á ˆÎÔ!ÜÑ˛ fl˛iyÎ˚# Ñ˛úyÓ˚ v z̨îy£Ó˚í !îò–

iii) ˛ôƒyˆÏÓ˚òÑ˛y£zõy Ñ˛úyÓ˚ ˜Ó!ü‹Tƒ Ñ˛#⁄

iv) ˆÑ˛y Ï̂úòÑ˛y£zõy Ñ˛úyÓ˚ ˜Ó!ü‹Tƒ Ñ˛#⁄

v) ˆÑ˛yˆÏúòÑ˛y£zõyÎ˚ ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…˛ ˆò£z ˆÑ˛ò⁄

1.5 v z̨_Ó˚õyúy (Key to the Answers)

i) ≤Ãhfl Į̈yÓòy xÇü ˆîÖ%ò

ii) ˙

iii) 1.3

iv) 1.4

v) 1.4

!â˛eÈÙÈ1.2 ˆÑ˛y Ï̂úòÑ˛y£zõy
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~Ñ˛Ñ˛˛ 2  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚

Ñ˛yÓ˚íÈÙ È¢£ ¢òy_´Ñ˛Ó˚íÈÙ Èˆflœ Òˆ ÏÓ˚òÑ˛y£zõy (Identification of
anatomical structures from permanent slides with
reasons – Sclerenchyma)

Ü‡˛ò

2.0 v ẑ̨ Ïjüƒ

2.1 ≤Ãhfl˛ÏyÓòy

2.2 ˆflœÒ Ï̂Ó˚òÑ˛y£zõy v z̨!qî Ñ˛úyÓ˚ ¢òy_´Ñ˛Ó˚í

2.3 ≤ÃŸ¿yÓú#

2.4 v˛z_Ó˚õyúy

2.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛Ó˚ õyïƒˆÏõ v˛z!qˆÏîÓ˚ Îy!s˛fÑ˛ fl˛iyÎ˚# Ñ˛úy ˆflœÒˆÏÓ˚òÑ˛y£zõyÓ˚ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ ¢¡ôˆÏÑ≈˛

ãyòˆÏì˛ ˛ôyÓ˚ˆÏÓò–

2.1 ≤Ãhfl Į̈yÓòy

ˆflœÒˆÏÓ˚òÑ˛y£zõy Ñ˛úy õ,ì˛ ˆÑ˛y°ÏmyÓ˚y Ü!‡˛ì˛ ~ÓÇ ˛ô%Ó˚& ≤Ãyâ˛#Ó˚ !Ó!ü‹T– ≤Ãyâ˛#ˆÏÓ˚ òyòy xúÇÑ˛Ó˚í ˆîÖy

ÎyÎ˚– ¢yïyÓ˚íì˛ Ó!£Éc Ï̂Ñ˛Ó˚ ì˛úyÎ˚ ~ÓÇ xhs˘˛Éc Ï̂Ñ˛Ó˚ ì˛úyÎ˚ ~!›˛Ó˚ xÓfl˛iyò–

2.2 ˆflœÒˆÏÓ˚òÑ˛y£zõy v˛z!qî Ñ˛úyÓ˚ ¢òy_´Ñ˛Ó˚í (Identification of
Sclerenchyma)

ˆflœÒ Ï̂Ó˚òÑ˛y£zõy Ñ˛úy S!â˛eÈÙÈ2.1V É

≤Ãfl˛i Ï̂FäÈ Ï̂î ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) õ,ì˛ñ °Ïv ¸̨¶)˛ãyÑ˛yÓ˚ ˆÑ˛y°Ï=FäÈ myÓ˚y Ü!‡˛ì˛–

2) ˆÑ˛y°Ï=!ú áò¢!ß¨!Ó‹Tñ ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…˛ xò%̨ ô!fl˛iì˛– !â˛eÈÙÈ2.1 : ˆflœÒ Ï̂Ó˚òÑ˛y£zõy
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3) ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ ¢õ¶˛y Ï̂Ó ~ÓÇ ˛ô%Ó˚&¶˛y Ï̂Ó fl˛i(ú–

4) ¢)Î≈õ%Ö# Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî Óy!u˛ú Ñ˛ƒy˛ô xÇü ~£z ïÓ˚ˆÏòÓ˚ Ñ˛úy myÓ˚y Ü!‡˛ì˛–

2.3 ≤ÃŸ¿yÓú# (Terminal Questions)

1. ¢!‡˛Ñ˛ v z̨_Ó˚!›˛ !òÓ≈yâ˛ò Ñ˛Ó˚&ò ÉÈÙÙÙÈ

i) ˆflœÒˆÏÓ˚òÑ˛y£zõy Ñ˛úyÏÓ˚ xÓfl˛iyò £ú Ñ˛ˆÏ›≈˛: / Óy!u˛ú ›%˛!˛ô

ii) ˆflœÒ Ï̂Ó˚òÑ˛y£zõy Ñ˛úyÓ˚ ˆÑ˛y°Ï=!ú £ú ¢ã#Ó / õ,ì˛

iii) ~ Ï̂îÓ˚ ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ £ú ˛ôyì˛úy / ˛ô%Ó˚&

iv) ˆflÒú Ï̂Ó˚òÑ˛y£zõy Ñ˛úyÎ˚ ˆÑ˛y°Ïyhs˘˛Ó˚Ó˚ı…̨ xy Ï̂äÈ / ˆò£z

v) ˆflœÒ Ï̂Ó˚òÑ˛y£zõy £ú Îy!s˛fÑ˛ / ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’‹T Ñ˛úy

2.4 v z̨_Ó˚õyúy (Key to the Answers)

1. ¢!‡˛Ñ˛ !ÓÑ˛“!›˛ £ú

i) Óy!u˛ú ›%˛!˛ô

ii) õ,ì˛

iii) ˛ô%Ó˚&

iv) ˆò£z

v) Îy!s˛fÑ˛ Ñ˛úy
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~Ñ˛Ñ˛˛ 3  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚

Ñ˛yÓ˚íÈÙÈ¢£ ¢òy_´Ñ˛Ó˚í ÈÙÈ ˆflœÒÓ˚y£zv˛ Á › Δ̨ƒy!Ñ˛v˛ (Identification of
anatomical structures from permanent slides with
reasons – Sclereids and Trachieds)

Ü‡˛ò

3.0 v ẑ̨ Ïjüƒ

3.1 ≤Ãhfl˛ÏyÓòy

3.2 ˆflœÒÓ˚y£zv˛ ¢òy_´Ñ˛Ó˚í

3.3 › Δ̨ƒy!Ñ˛v˛ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ

3.4 ≤ÃŸ¿yÓú#

3.5 v˛z_Ó˚õyúy

3.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛ˆÏÑ˛Ó˚ õyïƒˆÏõ v˛z!qî Ñ˛úy¢Çfl˛iyˆÏòÓ˚ x˛ôÓ˚ î%!›˛ v˛zˆÏÕ‘ÖˆÏÎyÜƒ v˛z˛ôyîyò ˆflœÒÓ˚y£zv˛ Á ›˛Δƒy!Ñ˛v˛

¢¡ô Ï̂Ñ≈̨  ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò–

3.1 ≤Ãhfl Į̈yÓòy

ˆflœÒÓ˚y£zv˛ £ú fl˛iyÎ˚# ¢Ó˚ú Ñ˛úy ˆflœÒˆÏÓ˚òÑ˛y£zõyÓ˚ ~Ñ˛ ≤ÃÑ˛yÓ˚ˆÏ¶˛î– ¢yïyÓ˚íì˛ ö˛ˆÏúÓ˚ ü_´

Ó!£Ó˚yÓÓ˚ˆÏí ì˛y ¢£ˆÏã£z ˆîÖy ÎyÎ˚– ˆÎõò ˆ˛ôÎ˚yÓ˚yÓ˚ Ó!£≈¶˛yˆÏÜÓ˚ Ñ˛ì˛Ñ˛yÇü ˆâ§˛ˆÏäÈ !òˆÏÎ˚ xò%Ó#«˛í

ÎˆÏs˛f ˆîÖˆÏú ¢£ˆÏã£z ˆîÖy ÎyˆÏÓ xì˛ƒy!ïÑ˛ ˛ô%Ó˚& ≤Ãyâ˛#Ó˚ Î%_´ ˆflœÒÓ˚y£zv˛– òyòy xyÑ,˛!ì˛Ó˚ ˆflœÒÓ˚y£zv˛

≤ÃÑ,˛!ì˛ˆÏì˛ ˆîÖy ÎyÎ˚– x˛ôÓ˚˛ôˆÏ«˛ ›˛Δƒy!Ñ˛v˛ £ú fl˛iyÎ˚# ã!›˛ú Ñ˛úy ãy£zˆÏúˆÏõÓ˚ v˛z˛ôyîyò– ~ˆÏÑ˛

~Ñ˛Ñ˛¶˛y Ï̂Ó ˆîÖ Ï̂ì˛ ˆÜ Ï̂ú ã!›˛ú Ñ˛úyÓ˚ ~Ñ˛Ñ˛=!ú Ï̂Ñ˛ õƒy!¢ Ï̂Ó˚üò (maceration) ˛ôk˛!ì˛ˆÏì˛ ˛ô,ÌÑ˛#¶)˛ì˛

Ñ˛Ó˚̂ Ïì˛ £Î˚–
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3.2 ˆflœÒÓ˚y£zv˛ v z̨!qî Ñ˛úyÓ˚ ¢òy_´Ñ˛Ó˚í (Identification of Sclereids)

ˆflœÒÓ˚y£zv˛ Ñ˛úy S!â˛eÈÙÈ3.1V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ˆÑ˛y°Ï=!ú õ,ì˛ñ !v˛¡∫yÑ˛yÓ˚–

2) ˆÑ˛y°Ï≤Ãyâ˛#Ó̊ ¢õ¶˛y Ï̂Ó fl į(úñ ˆÑ˛y°Ï≤Ãyâ˛# Ï̂Ó̊ Ñ)̨ ˛ô òy!úÑ˛y Ó̊ Ï̂Î̊ Ï̂äÈ–

3) ˆÑ˛y°Ïõïƒfl˛i Ü£πÓ˚ x˛ô!Ó˚¢Ó˚–

4) ˆÑ˛y°Ï=!ú !v˛¡∫yÑ˛yÓ˚– ~ˆÏÑ˛ ÓˆÏú Ó y!Ñ˛ˆÏflœÒÓ˚y£zv˛ (Brachysclereid)

3.3 › Δ̨ƒy!Ñ˛ Ï̂v˛Ó˚ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ (Identification of Tracheids)

ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚õ Ñ˛úyÓ˚ fl˛iyÎ˚# fl ‘̨y£zv˛ ˆÎÔ!ÜÑ˛ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ò#ˆÏâ˛ ˆÓ˚ˆÏÖ ˛ôÎ≈ˆÏÓ«˛í Ñ˛ˆÏÓ˚

ˆÓ˚Öy!B˛ì˛ !â˛e xB˛ò Ñ˛Ó˚&ò Á !ò¡¨!ú!Öì˛ ˜Ó!ü‹Tƒ=!ú !ú!˛ôÓk˛ Ñ˛Ó˚&ò–

› Δ̨ƒy!Ñ˛v˛ S!â˛eÈÙÈ3.2V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) õ,ì˛ñ ú¡∫yˆÏ›˛ ˆÑ˛y°Ï–

2) ˆÑ˛y Ï̂°ÏÓ̊ î%£z ≤Ãyhs˘˛ ˆ¶§̨ yì˛y ~ÓÇ ˆÑ˛Ô!íÑ˛¶˛y Ï̂Ó Ók˛– ˆÑ˛y°Ïõïƒfl į

Ü£πÓ˚ ¢%fl˛ô‹T Á Óv ¸̨–

3) ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ x¢õ¶˛yˆÏÓ fl˛i (úñ ˆÑ˛y°Ï≤Ãyâ˛#ˆÏÓ˚ ¢˛ôyv˛¸ Ñ)˛˛ô

(bordered pit) ˛Ó̊ Ï̂Î̊ Ï̂äÈ–

4) ˆÑ˛y Ï̂°ÏÓ˚ î%Û!î Ï̂Ñ˛Ó˚ ≤Ãyhs˘˛≤Ãyâ˛#Ó˚ Ók˛ ~ÓÇ ≤Ãyhs˘˛#Î˚ Ü£πÓ˚ ˆîÖy ÎyÎ˚ òy–

3.4 ≤ÃŸ¿yÓú# (Terminal Questions)

1. ¢!‡˛Ñ˛ v z̨_Ó˚ !òÓ≈yâ˛ò Ñ˛Ó˚&ò É

i) ˆflœÒÓ˚y£zv˛ £ú ˛ôƒyˆÏÓ˚òÑ˛y£zõyÓ˚ / ˆflœÒˆÏÓ˚òÑ˛y£zõyÓ˚ ≤ÃÑ˛yÓ˚ˆÏ¶˛î–

ii) Ñ)˛˛ôòy!úÑ˛y ˆîÖy ÎyÎ˚ ˆflœÒÓ˚y£zv˛ / ›˛Δƒy!Ñ˛v˛ ˆÑ˛yˆÏ°Ï–

iii) ¢˛ôyv˛¸ Ñ)˛˛ô ˆîÖy ÎyÎ˚ ›˛Δƒy!Ñ˛ˆÏv˛ / ˛ˆflœÒÓ˚y£zˆÏv˛–

!â˛eÈÙÈ3.2 : › Δ̨ƒyÑ˛#v˛

!â˛eÈÙÈ3.1 : Ó y!Ñ˛ˆÏflœÒÓ˚y£zv˛

¢˛ôyv˛̧ Ñ)̨ ˛ô
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iv) › Δ̨ƒy!Ñ˛ Ï̂v˛Ó˚ ≤Ãfl˛i ≤Ãyâ˛#Ó˚ õ%_´ / Ók˛

v) ›˛Δƒy!Ñ˛v˛ £ú ãy£ẑ ÏúˆÏõÓ˚ / ˆöœ̨ yˆÏÎ˚ˆÏõÓ˚ xÇü

3.5 v z̨_Ó˚õyúy (Key to the Answers)

1. ¢!‡˛Ñ˛ !ÓÑ˛“!›˛ £ú

i) ˆflœÒˆÏÓ˚òÑ˛y£zõy

ii) ˆflœÒÓ˚y£zv˛

iii) ˛› Δ̨ƒy!Ñ˛ Ï̂v˛

iv) Ók˛

v) ãy£zˆÏúˆÏõÓ˚
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~Ñ˛Ñ˛˛ 4  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚

Ñ˛yÓ˚íÈÙÈ¢£ ¢òy_´Ñ˛Ó˚í ÈÙÈ ›˛ΔƒyÑ˛#Î˚y Á ¢#¶˛ òú (Identification of
anatomical structures from permanent slides with
reason – Trachea and Sieve Tube)

Ü‡˛ò

4.0 v ẑ̨ Ïjüƒ

4.1 ≤Ãhfl˛ÏyÓòy

4.2 › Δ̨yÑ˛#Î˚y Óy ˆ¶˛ Ï̂¢ú

4.3 ≤ÃŸ¿yÓú#

4.4 v˛z_Ó˚õyúy

4.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛ˆÏÑ˛Ó˚ õyïƒˆÏõ xy˛ôòyÓ˚y ÎÌye´ˆÏõ ãy£zˆÏúõ v˛z˛ôyîyò ›˛ΔƒyÑ˛#Î˚y ~ÓÇ ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ v˛z˛ôyîyò

¢#¶˛ ò Ï̂úÓ˚ Ü‡˛ò ˜Ó!ü‹Tƒ ¢¡ô Ï̂Ñ≈̨  ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò–

4.1 ≤Ãhfl Į̈yÓòy

v˛z!qˆÏîÓ˚ ã!›˛ú Ñ˛úy î%£z ≤ÃÑ˛yÓ˚ ÈÙÙÙÈ ãy£zˆÏúõ Îy ›˛Δƒy!Ñ˛v˛ñ ›˛ΔƒyÑ˛#Î˚yñ ãy£ẑ Ïúõñ ˛ôƒyˆÏÓ˚òÑ˛y£zõy Á

ãy£zˆÏúõ ì˛ls˘˛ myÓ˚y Ü!‡˛ì˛– ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ v z̨˛ôyîyò £ú ¢#¶˛˛ òúñ ¢D#ˆÏÑ˛y°Ïñ ˆöœ̨ yˆÏÎ˚õ ˛ôƒyˆÏÓ˚òÑ˛y£zõy Á

ˆöœ˛yˆÏÎ˚õ ì˛ls˘˛– ›˛ΔƒyÑ˛#Î˚y £ú ¢Ó ˆÌˆÏÑ˛ ˛ô%Ó˚& Ü£πÓ˚!Ó!ü‹T ãú ¢ÇÓ£òÑ˛yÓ˚# ˆÑ˛y°Ï– ≤Ãyhs˘˛ ≤Ãyâ˛#Ó˚ ÓÓ˚yÓÓ˚

~ Ï̂Ñ˛Ó˚ ˛ôÓ˚ ~Ñ˛ ¢ÇÎ%_´ ˆÌ Ï̂Ñ˛ ~Ó˚y£z v z̨Fâ˛ì˛Ó˚ v z̨!q Ï̂îÓ˚ ≤Ãïyò ãú ¢ÇÓ£òì˛s˛f Ü‡˛ò Ñ˛ Ï̂Ó˚– ¢#¶˛ òú

¢ã#Ó ˆÑ˛y°ñ ~Ó˚yÁ ≤Ãyhs˘˛ ≤Ãyâ˛#Ó˚ ÓÓ˚yÓÓ˚ ~ˆÏÑ˛Ó˚ ˛ôÓ˚ ~Ñ˛ ¢ÇÎ%_´ ˆÌˆÏÑ˛ ¢ÇˆÏŸ’!°Ïì˛ Öyîƒ ˛ô!Ó˚Ó£ˆÏò

xÇü@˘Ã£í Ñ˛ Ï̂Ó˚–

4.2 › Δ̨ƒyÑ˛#Î˚y Óy ˆ¶˛ Ï̂¢ú (Trachea or Vessel)

› Δ̨ƒyÑ˛#Î˚y Óy ˆ¶˛ Ï̂¢ú S!â˛eÈÙÈ4.1V É

~Ñ˛¢y!Ó˚ Ñ˛ Ï̂Î˚Ñ˛!›˛ › Δ̨ƒyÑ˛#Î˚y Óy ˆ¶˛ Ï̂¢ú Ü‡˛òÑ˛yÓ˚# ¢î¢ƒ ˆÑ˛y°Ï ˛ôÓ˚fl˛ôÓ˚ Î%_´ £ Ï̂Î˚ › Δ̨ƒyÑ˛#Î˚y Óy ˆ¶˛ Ï̂¢ú
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Ü‡˛ò Ñ˛ Ï̂Ó˚– ~Ñ˛!›˛ › Δ̨ƒyÑ˛#Î˚y Óy Vessel member ˛xí%Ó#«˛í Î Ï̂s f̨Ó˚ ò# Ï̂â˛

˛ôÓ˚#«˛y Ñ˛ Ï̂Ó˚ !ò¡¨!ú!Öì˛ ˜Ó!ü‹T=!ú ò!Ì¶%̨ _´ Ñ˛Ó˚&ò–

1) õ,ì˛ ˆÑ˛y°Ïñ ˆÑ˛yˆÏ°ÏÓ˚ î%£z ≤Ãyhs˘˛ ˆ¶§˛yì˛y òÎ˚–

2) ˆÑ˛y°Ïõïƒfl˛i Ü£πÓ˚ ¢%fl˛ô‹Tñ ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ fl˛i(úñ Ñ)̨ ˛ôÎ%_´–

3) ≤Ãyhs˘˛ ≤Ãyâ˛#Ó˚ !äÈoÎ%_´–

4) ˆÑ˛y°Ï≤Ãyâ˛#ˆÏÓ˚ ¢˛ôyv ¸̨ Ñ)̨ ˛ô Ó˚ˆÏÎ˚ˆÏäÈ–

5) ≤Ãyhs˘˛≤Ãyâ˛#Ó˚ Ók˛ òÎ˚ñ õ%_´–

Ñ%̨ õv ¸̨y Üy Ï̂äÈÓ˚ Ñ˛y Ï̂u˛Ó˚ ú¡∫̂ ÏFäÈ Ï̂î ¢#¶˛ ò Ï̂úÓ˚ ¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ S!â˛eÈÙÈÈ4.2V É

1) ˆöœ˛yˆÏÎ˚õ Ñ˛úyÓ˚ ¢#¶˛ òúñ ¢D#ˆÏÑ˛y°Ï Á

ˆöœ ˛ yˆ ÏÎ ˚õ ˛ôƒyˆ ÏÓ ˚òÑ˛y£ zõy ˛ôyüy˛ôy!ü

xÓfl˛iyòÓ˚ì˛–

2) ¢#¶˛ òú ~Ñ˛!›˛ òúyÑ˛yÓ˚ !òv˛z!Ñœ˛Î˚y¢!Ó£#ò

¢ã#Ó ˆÑ˛y°Ï–

3) ¢#¶˛ ò Ï̂úÓ˚ ≤Ãyhs˘˛ ≤Ãyâ˛# Ï̂Ó˚ ¢#¶˛ !äÈo (Sieve
pore) ˛Î%_´ ¢#¶˛ ˆ≤’›˛ (sieve plate) ˛Ó̊ Ï̂Î̊ Ï̂äÈ–

4) ¢#¶˛ òú x Į̈̂ ô«˛y ÖÓ≈yÑ˛yÓ˚ Á ¢Ó˚& Ñ˛ì˛Ñ˛=!ú

!Ó Ï̂ü°Ï ïÓ˚̂ ÏòÓ˚ ˛ôƒy Ï̂Ó˚òÑ˛y£zõy ˆÑ˛y°Ï !Óîƒõyòñ

~£z ïÓ˚̂ ÏòÓ˚ ¢D# Ï̂Ñ˛y°Ï=!ú (Companion Cell) ˛¢#¶˛ òú ¢Çú@¿–

5) ¢D#ˆÏÑ˛y°Ï ¢Çú@¿ xÓfl˛iyÎ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ ˆöœ˛yˆÏÎ˚õ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï Ó˚ˆÏÎ˚ˆÏäÈ–

4.3 ≤ÃŸ¿yÓú# (Terminal Questions)

1. ¢!‡˛Ñ˛ v z̨_Ó˚ !òÓ≈yâ˛ò Ñ˛Ó˚&ò É

i) ›˛ΔƒyÑ˛#Î˚y £ú ãy£zˆÏúˆÏõÓ˚˚ / ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ v˛z˛ôyîyò

ii) › Δ̨ƒyÑ˛#Î˚yÓ˚ ≤Ãyhs˘˛ ≤Ãyâ˛#Ó˚ Ók˛ / õ%_´

iii) ¢#¶˛ òú £ú !òv z̨!Ñœ̨ Î˚y¢ Î%_´ / !òv z̨!Ñœ̨ Î˚y¢ õ%_´ ¢ã#Ó ˆÑ˛y°Ï

!â˛eÈÙÈ4.1 : › Δ̨ƒyÑ˛#Î˚y

!â˛eÈÙÈ4.2 : ˆöœ˛yˆÏÎ˚õ

¢˛ôyv˛̧ Ñ)̨ ˛ô

¢!äÈo ≤Ãyhs˘˛ ≤Ãyâ˛#Ó˚

 ¢#¶˛ òú

¢#¶˛ ˆ≤’›˛

¢D#ˆÏÑ˛y°
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iv) ¢#¶˛ ò Ï̂úÓ˚ ¢ Ï̂D ˆÎ ˛ôƒy Ï̂Ó˚òÑ˛y£zõy ˆÑ˛y°Ï Ìy Ï̂Ñ˛ ì˛y Ï̂Ñ˛ Ó Ï̂ú ¢D# / ¢£Ñ˛yÓ˚# ˆÑ˛y°Ï–

4.4 v z̨_Ó˚õyúy (Key to the Answers)

1. ¢!‡˛Ñ˛ !ÓÑ˛“!›˛ £ú

i) ãy£zˆÏúˆÏõÓ˚

ii) õ%_´

iii) !òv z̨!Ñœ̨ Î˚y¢ õ%_´

iv) ¢D# ˆÑ˛y°Ï–
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~Ñ˛Ñ˛˛ 5  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚

Ñ˛yÓ ˚í ÈÙ È¢£ ¢òy_´Ñ˛Ó ˚í ÈÙ È  !Ó!¶˛ß ¨ ≤ÃÑ˛yÓ ˚ òy!úÑ˛y Óy!u˛ú

(Identification of anatomical structures from
permanent slides with reasons – Different Types of
Vascular Bundles)

Ü‡˛ò

5.0 v ẑ̨ Ïjüƒ

5.1 ≤Ãhfl˛ÏyÓòy

5.2 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ òy!úÑ˛y Óy!u˛ Ï̂úÓ˚ (Vascular bundle) ¢òy_´Ñ˛Ó˚í

5.3 ≤ÃŸ¿yÓú#

5.4 v˛z_Ó˚õyúy

5.0 v ẑ̨ Ïjüƒ

òy!úÑ˛y Óy!u˛ú £ú !fi›˛!úÓ˚ õ%Öƒ v˛z˛ôyîyò– !fi›˛!ú £ú v˛z!qˆÏîÓ˚ ˆÑ˛w#Î˚ hfl˛ÏΩ˛– fl˛iyÎ˚# fl˛‘y£zˆÏv˛

v˛z!qˆÏîÓ˚ Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈî !òÓ˚#«˛í Ñ˛ˆÏÓ˚ xy˛ôòyÓ˚y !Ó!¶˛ß¨ Ó˚Ñ˛õ òy!úÑ˛y Óy!u˛ú ¢¡ôˆÏÑ≈˛ ãyòˆÏì˛

ôyÓ˚ˆÏÓò–

5.1 ≤Ãhfl Į̈yÓòy

~Ñ˛õye Ìƒyúy¢ xyÑ,˛!ì˛Ó˚ v˛z!qîˆÏî£ äÈyv˛¸y xyÓ˚ ¢õhfl˛Ï v˛z!qîˆÏîˆÏ£ ¢ÇÓ£í Ñ˛úyì˛s˛f ˆîÖy ÎyÎ˚

ãy£ẑ Ïúõ Á ˆöœ̨ yˆÏÎ˚õ ÎyÓ˚ õ%Öƒ v z̨̨ ôyîyò– òy!úÑ˛y Óy!u˛ú Ü!‡˛ì˛ £Î˚ ˆ≤ÃyÑ˛ƒy!¡∫Î˚yõ òyõÑ˛ ¶˛yãÑ˛Ñ˛úy

ˆÌˆÏÑ˛– ˆ≤ÃyÑ˛ƒy!¡∫Î˚yˆÏõÓ˚ ˆÑ˛y°Ï=!ú !Ó¶˛y!ãì˛ £ˆÏÎ˚ ˛ô!Ó˚!ïÓ˚ !îˆÏÑ˛ ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ v˛z˛ôyîyò ~ÓÇ ˆÑ˛ˆÏwÓ˚

!îˆÏÑ˛ ãy£ẑ ÏúˆÏõÓ˚ v z̨̨ ôyîyò Ü‡˛ò Ñ˛ˆÏÓ˚– ~£z î%£ẑ ÏÎ˚Ó˚ õïƒÓì˛≈# xÇˆÏü x!Ó¶˛y!ãì˛ ˆ≤ÃyÑ˛ƒy!¡∫Î˚yõ ˆÑ˛y°Ï

¶˛yãÑ˛ îüy ÓãyÎ˚ ˆÓ˚̂ ÏÖ Ñ˛ƒy!¡∫Î˚yõ Ü‡˛ò Ñ˛ Ï̂Ó˚– ~ Ï̂Ñ˛ Ó Ï̂ú ö˛ƒy!¢!Ñ˛v z̨úyÓ˚ Ñ˛ƒy!¡∫Î˚yõ– ~Ó˚ ≤Ã¶˛y Ï̂Ó ˆÜÔí

ãy£ẑ Ïúõ Á ˆÜÔí ˆöœ̨ yˆÏÎ˚õ Ü!‡˛ì˛ £Î˚–
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5.2 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ òy!úÑ˛y Óy!u˛ Ï̂úÓ˚ (Vascular bundle) ¢òy_´Ñ˛Ó˚í

a) xÓ˚#Î˚ (Radial) S!â˛eÈÙÈ5.1V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ãy£ẑ Ïúõ Á ˆöœ̨ y Ï̂Î˚õ Ñ˛úy ˛ô,ÌÑ˛ ˛ô,ÌÑ˛ = Ï̂FäÈ

~Ñ˛!›˛ xyÓˆÏì≈˛ ~Ñ˛yhs˘˛Ó˚ ¶˛yˆÏÓ !Óîƒõyò–

2) ãy£ẑ Ïúõ ~:yÑ≈˛ ≤ÃÑ,̨ !ì˛Ó˚–

3) õ)̂ ÏúÓ˚ ≤Ãfl˛i Ï̂FäÈ Ï̂î ˆîÖy ÎyÎ˚–

b) õ%_´ ¢õ˛ôyŸª#≈Î˚ (Open collateral) S!â˛eÈÙÈ5.2V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚õ Ñ˛úy=FäÈ ˛ôyüy˛ôy!ü ~ÓÇ ~Ñ˛£z ˜Ó˚!ÖÑ˛ xÓfl˛iyˆÏò ¢ÇÎ%_´¶˛yˆÏÓ

Ó˚ˆÏÎ˚ˆÏäÈ–

2) ˆöœ˛yˆÏÎ˚õ Óy!£ˆÏÓ˚Ó˚ !îˆÏÑ˛ xÌ≈yÍ ˛ô!Ó˚!ïÓ˚ !îˆÏÑ˛ ~ÓÇ ãy£zˆÏúõ !¶˛ì˛ˆÏÓ˚Ó˚ !îˆÏÑ˛ xÌ≈yÍ

õIyÓ˚ Óy ˆÑ˛ Ï̂wÓ˚ !î Ï̂Ñ˛ !Óòƒhfl Į̈–

3) ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ õïƒÓì≈˛# fl˛iyˆÏò Ñ˛ƒy!¡∫Î˚yõ v˛z˛ô!fl˛iì˛ ì˛y£z ~ˆÏÑ˛ Úõ%_´Û Óúy £Î˚–

4) !mÓ#ã˛ôe# Ñ˛y Ï̂u˛Ó˚ ≤Ãfl˛i Ï̂FäÈ Ï̂î ˛ô!Ó˚ú!«˛ì˛–

!â˛eÈÙÈ5.2 õ%_´ ¢õ˛ôyŸª#≈Î˚ !â˛eÈÙÈ5.3 Ók˛ ¢õ˛ôyŸª#≈Î˚

c) Ók˛ ¢õ˛ôyŸª#≈Î˚ (Closed collateral) S!â˛eÈÙÈ5.3V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) ãy£ẑ Ïúõ Á ˆöœ̨ yˆÏÎ˚õ Ñ˛úy=FäÈ ˛ôyüy˛ôy!ü ¢ÇÎ%_´¶˛yˆÏÓ Ó˚ˆÏÎ˚ˆÏäÈ !Ñ˛ls˘˛ ¢õ˜ÏÓ˚!ÖÑ˛ òÎ˚–

2) ˆöœ˛yˆÏÎ˚õ Óy!£ˆÏÓ˚Ó˚ !îˆÏÑ˛ xÌ≈yÍ cˆÏÑ˛Ó˚ !îˆÏÑ˛ ~ÓÇ ãy£zˆÏúõ !¶˛ì˛ˆÏÓ˚Ó˚ xÌ≈yÍ õIyÓ˚

!îˆÏÑ˛ !Óòƒhfl˛Ï–

!â˛eÈÙÈ5.1 xÓ˚#Î˚

ãy£ẑ Ïúõ

ˆöœ˛yˆÏÎ˚õ

ãy£ẑ Ïúõ

ˆöœ˛yˆÏÎ˚õ

Ñ˛ƒy!¡∫Î˚yõ
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3) Ñ˛ƒy!¡∫Î˚yõ xò%̨ ô!fl˛iì˛–

4) ~Ñ˛Ó#ã˛ôe# Ñ˛y Ï̂u˛Ó˚ ≤Ãfl˛i Ï̂FäÈ Ï̂î ˛ô!Ó˚ú!«˛ì˛–

d) ¢õ!m˛ôyŸª#≈Î̊ (Bicollateral) S!â˛eÈÙÈ5.4V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) òy!úÑ˛y Óy!u˛ Ï̂úÓ˚ ˆÑ˛wfl˛i Ï̂ú ãy£ẑ Ïúõ !Óîƒõyò–

2) ãy£zˆÏúˆÏõÓ˚ Óy!£ˆÏÓ˚Ó˚ Á !¶˛ì˛ˆÏÓ˚Ó˚ !îˆÏÑ˛ î%£z hfl˛ÏÓ˚ Ñ˛ƒy!¡∫Î˚yõ Á î%£z hfl˛ÏÓ˚ ˆöœ˛yˆÏÎ˚õ v˛z˛ô!fl˛iì˛–

3) ˆÑ˛w#Î˚ ãy£ẑ ÏúˆÏõÓ˚ Óy£ẑ ÏÓ˚ Ó!£ÉÑ˛ƒy!¡∫Î˚yõ Á Ó!£ÉˆÏöœ̨ yˆÏÎ˚õ ˆîÖy ÎyÎ˚–

4) ˆÑ˛ˆÏwÓ˚ !îˆÏÑ˛ xhs˘˛ÉÑ˛ƒy!¡∫Î˚yõ Á xhs˘˛ÉˆÏöœ̨ yˆÏÎ˚õ ˆîÖy ÎyÎ˚–

!â˛eÈÙÈ5.4 ¢õ!m˛ôyŸª#≈Î˚ !â˛eÈÙÈ5.5 ãy£ẑ Ïúõ ˆÑ˛!wÑ˛ !â˛eÈÙÈ5.6 ˆöœ˛yˆÏÎ˚õ ˆÑ˛!wÑ˛

e) ãy£ẑ Ïúõ ˆÑ˛!wÑ˛ (Hadrocentric or Amphicribral) S!â˛eÈÙÈ5.5V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) òy!úÑ˛y Óy!u˛ Ï̂úÓ˚ ˆÑ˛wfl˛i Ï̂ú ãy£ẑ Ïúõ ÓúÎ˚yÑ˛y Ï̂Ó˚ Óì≈̨ õyò–

2) ˆÑ˛wfl˛i ãy£ẑ Ïúõ Ñ˛úy Ï̂Ñ˛ ˆöœ̨ y Ï̂Î˚õ Ñ˛úy ¢¡ô)í≈¶˛y Ï̂Ó ˆÓ‹Tò Ñ˛ Ï̂Ó˚ ˆÓ˚̂ ÏÖ Ï̂äÈ–

3) ~ Ï̂«˛ Ï̂e ˆÑ˛yò õIy ˆîÖy ÎyÎ˚ òy–

f) ˆöœ̨ y Ï̂Î̊õ ˆÑ˛!wÑ˛ (Leptocentric or Amphivasal) S!â˛eÈÙÈ5.6V É

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1) òy!úÑ˛y Óy!u˛ˆÏúÓ˚ ˆÑ˛wfl˛iˆÏú ˆöœ̨ yˆÏÎ˚õ !Óîƒõyò–

2) ˆÑ˛wfl˛i ˆöœ̨ y Ï̂Î˚õ Ñ˛úy Ï̂Ñ˛ ãy£ẑ Ïúõ Ñ˛úy ¢¡ô)í≈¶˛y Ï̂Ó ˆÓ‹Tò Ñ˛ Ï̂Ó˚ ˆÓ˚̂ ÏÖ Ï̂äÈ–

3) ~ Ï̂«˛ Ï̂eÁ ˆÑ˛yò õIy ˆîÖy ÎyÎ˚ òy–

ãy£ẑ Ïúõ

xhs˘˛Éˆöœ̨ y Ï̂Î˚õ

ãy£ẑ Ïúõ

ˆöœ˛yˆÏÎ˚õ

xhs˘̨ ÉÑ˛ƒy!¡∫Î̊yõ

Ó!£ÉÑ˛ƒy!¡∫Î̊yõ

Ó!£Éˆöœ˛yˆÏÎ˚õ
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5.3 ≤ÃŸ¿yÓú# (Terminal Questions)

i) xÓ˚#Î˚ ¶˛yfl%ÒúyÓ˚ Óy!u˛ú ˆÑ˛yÌyÎ˚ ˆîÖy ÎyÎ˚⁄

ii) õ%_´ ¢õ˛ôyŸª#≈Î˚ ¶˛yfl%ÒúyÓ˚ Óy!u˛ú Ï̂Ñ˛ õ%_´ Óúy £Î˚ ˆÑ˛ò⁄

iii) ¢õ!m˛ôyŸª#≈Î˚ ¶˛yfl%ÒúyÓ˚ Óy!u˛úˆÏÑ˛ õ%_´ òy Ók˛ Óúy ÎyÎ˚⁄

iv) Ó!£ÉˆÏöœ˛yˆÏÎ˚õ Á xhs˘˛ÉˆÏöœ˛yˆÏÎ˚ˆÏõ ì˛ö˛yÍ Ñ˛#⁄

v) õIy!Ó£#ò ¶˛yfl%ÒúyÓ˚ Óy!u˛ Ï̂úÓ˚ v z̨îy£Ó˚í Ñ˛#⁄

5.4 v z̨_Ó˚õyúy (Key to the Answers)

i) 5.2 c

ii) 5.2 b

iii) õ%_´

iv) 5.2 d

v) 5.2 e
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~Ñ˛Ñ˛˛ 6  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ ˜Ó!ü‹Tƒ

¢òy_´Ñ˛Ó˚í ÈÙÈ !Ó!¶˛ß¨ ïÓ˚ˆÏòÓ˚ ˛ôeÓ˚ı…˛ (Identification of
anatomical structures from permanent slides –
Different types of Stomata)

Ü‡˛ò

6.0 v ẑ̨ Ïjüƒ

6.1 ≤Ãhfl˛ÏyÓòy

6.2 !Ó!¶˛ß¨ ïÓ˚̂ ÏòÓ˚ ˛ôeÓ˚̂ Ïı…̨ Ó˚ ¢òy_´Ñ˛Ó˚í

6.3 ≤ÃŸ¿yÓú#

6.4 v˛z_Ó˚õyúy

6.0 v ẑ̨ Ïjüƒ

v˛z!qˆÏîÓ˚ ˛ôyì˛y ~ÓÇ xòƒyòƒ ¢Ó%ã xÇˆÏü ˛ôeÓ˚ˆÏı…˛Ó˚ v˛z˛ô!fl˛i!ì˛ v˛z!qˆÏîÓ˚ Üƒy¢#Î˚ xyîyòÈÙÈ

≤ÃîyˆÏòÓ˚ ãòƒ îyÎ˚#– ~£z xïƒyÎ˚ ˛ôyˆÏ‡˛ xy˛ô!ò !Ó!¶˛ß¨ Ó˚Ñ˛ˆÏõÓ˚ ˛ôeÓ˚ˆÏı…̨ Ó˚ Ü‡˛ò ˜Ó!ü‹Tƒ ¢¡ôˆÏÑ≈˛ xÓK˛yì˛

£ˆÏÓò–

6.1 ≤Ãhfl Į̈yÓòy

˛ôeÓ˚ı…˛ ˆÎˆÏ£ì%˛ ˛ôyì˛yÓ˚ v˛z˛ô!Ó˚ì˛ˆÏú ÌyˆÏÑ˛ñ ˆ¢ˆÏ£ì%˛ ˛ôyì˛yÓ˚ v˛z˛ô!Ó˚ì˛ú Óy!Ñ˛ xÇˆÏüÓ˚ ˆÌˆÏÑ˛ xyúyîy

Ñ˛ˆÏÓ˚ !òˆÏÎ˚ xò%Ó#«˛í ÎˆÏs˛fÓ˚ ì˛úyÎ˚ ¢£ˆÏã£z ˛ôÓ˚#«˛y Ñ˛Ó˚y ÎyÎ˚– ¢Ó ˛ôeÓ˚ˆÏı…̨ Ó˚£z õ)ú v˛z̨ ôyîyò Ó˚ı…̨ ˆÏÑ˛

!áˆÏÓ˚ ÌyÑ˛y î%£z!›˛ Ó˚«˛#ˆÏÑ˛y°Ï ~ÓÇ ì˛yˆÏîÓ˚ !áˆÏÓ˚ ÌyÑ˛y ¢%!ò!î≈‹T ¢ÇÖƒÑ˛ ˆõˆÏ¢y!ö˛ú Ñ˛úyÓ˚ ˆÑ˛y°Ï ÎyˆÏîÓ˚

Óúy £Î˚ ¢yÓ!¢!v˛Î˚y!Ó˚ ˆÑ˛y°Ï Óy ¢£ˆÏÎyÜ# ˆÑ˛y°Ï¢õ!‹T– ~£z Ó˚«˛#ˆÏÑ˛y°Ï ~ÓÇ ¢yÓ!¢!v˛Î˚y!Ó˚ ˆÑ˛yˆÏ°ÏÓ˚

Ü‡˛ˆÏò ˜Ó!â˛ˆÏeÓ˚ !¶˛!_ˆÏì˛£z ˛ôeÓ˚ˆÏı…̨ Ó˚ ˆ◊!í!Ó¶˛yÜ Ñ˛Ó˚y £Î˚–

6.2 !Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ˛ôeÓ̊ Ï̂ı…̨ Ó̊ ¢òy_´Ñ˛Ó̊í (Identification of different
types of Stomata)

!Ó!¶˛ß̈ ïÓ̊ Ï̂òÓ̊ ˛ôeÓ̊ Ï̂ı…̨ Ó̊ fl įyÎ̊# fl ‘̨y£zv˛ ˆÎÔ!ÜÑ˛ xí%Ó#«˛í Î Ï̂s f̨Ó̊ ò# Ï̂â˛ ˆÓ̊ Ï̂Ö ˛ôÎ≈̂ ÏÓ«˛í Ñ˛ Ï̂Ó̊ ˆÓ̊Öy!B˛ì˛

!â˛e xB˛ò Ñ˛ Ï̂Ó˚ !ò¡¨!ú!Öì˛ ˜Ó!ü‹Tƒ=!ú !ú!˛ôÓk˛ Ñ˛Ó˚&ò–
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a) Ó˚ƒyòyòÑ%˛úy¢ Óy xƒyˆÏòyˆÏõy¢y£z!›˛Ñ˛ ˛ôeÓ˚ı…˛

S!â˛eÈÙÈ6.1V É

1) ˛ôeÓ̊ Ï̂ı…̨ Ó̊ î%!î Ï̂Ñ˛ î%!›˛ xï≈â˛wyÑ,̨ !ì˛ Ó̊«˛# Ï̂Ñ˛y°Ï

Óì≈˛õyò–

2) cˆÏÑ˛Ó˚ ˆÑ˛yˆÏ°ÏÓ˚ õˆÏì˛y ~Ñ˛£z xyÑ,˛!ì˛ ¢¡ôß¨

Ñ˛ Ï̂Î̊Ñ˛!›˛ ˆÑ˛y°Ï ˛ôeÓ̊ı…̨ Ï̂Ñ˛ ˆÓ‹Tò Ñ˛ Ï̂Ó̊ xy Ï̂äÈ–

b) e%́ !¢ Ï̂ö˛Ó˚y¢ Óy xƒyòxy£ẑ Ï¢y¢y£z!›˛Ñ˛ ˛ôeÓ˚ı…̨

S!â˛eÈÙÈ6.2V É

1) ˛ôeÓ˚ˆÏı…˛Ó˚ î%!îˆÏÑ˛ î%!›˛ xï≈â˛wyÑ,˛!ì˛ Ó˚«˛#ˆÏÑ˛y°Ï !Óîƒõyò–

2) !ì˛ò!›˛ ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï Óy subsidiary cell ˛ôeÓ˚ı…˛ˆÏÑ˛ !áˆÏÓ˚ xyˆÏäÈ– ~Ó˚ õˆÏïƒ ~Ñ˛!›˛

¢£yÎ˚Ñ˛ ˆÑ˛y°Ï xòƒ î%!›˛ xˆÏ˛ô«˛y xˆÏòÑ˛ ˆäÈy›˛–

!â˛eÈÙÈ6.2 xƒyòxy£ẑ Ï¢y¢y£z!›˛Ñ˛ !â˛eÈÙÈ6.3 v˛yÎ˚y¢y£z!›˛Ñ˛

c) Ñ˛ƒy!Ó˚Áö˛y£ẑ Ïú!¢Î˚y¢ Óy v˛yÎ˚y¢y£z!›˛Ñ˛ ˛ôeÓ˚ı…̨  S!â˛eÈÙÈ6.3V É

1) !äÈˆÏoÓ˚ î%!îˆÏÑ˛ î%!›˛ xï≈â˛wyÑ,˛!ì˛ Ó˚«˛#ˆÏÑ˛y°Ï !Óîƒõyò–

2) ˛ôeÓ˚ı…˛ˆÏÑ˛ !áˆÏÓ˚ î%!›˛ ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï Ó˚ˆÏÎ˚ˆÏäÈ– ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï î%!›˛Ó˚ ¢yïyÓ˚í ≤Ãyâ˛#Ó˚

(Common wall) ˛Ó˚«˛# Ï̂Ñ˛y Ï̂°ÏÓ˚ ¢ Ï̂D ¢õ Ï̂Ñ˛y Ï̂í xÓ!fl įì˛–

d) ˛ôƒyÓ˚y¢y£z!›˛Ñ˛ Óy Ó˚&!Ó Ï̂Î˚!¢Î˚y¢ ˛ôeÓ˚ı…̨  S!â˛eÈÙÈ6.4V É

1) !äÈˆÏoÓ˚ î%!îˆÏÑ˛ î%!›˛ xï≈â˛wyÑ,˛!ì˛ Ó˚«˛#ˆÏÑ˛y°Ï !Óîƒõyò–

2) ˛ôeÓ˚ˆÏı…˛Ó˚ ú¡∫ x«˛ ÓÓ˚yÓÓ˚ v˛z¶˛Î˚!îˆÏÑ˛ ¢õyhs˘˛Ó˚yú¶˛yˆÏÓ !Óòƒhfl˛Ï î%!›˛ ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï

!Óîƒõyò–

!â˛eÈÙÈ6.1 xƒy Ï̂òy Ï̂õy¢y£z!›˛Ñ˛

˛ôeÓ˚ı…̨

¢£Ñ˛yÓ˚# ˆÑ˛y°

¢£Ñ˛yÓ˚# ˆÑ˛y°
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!â˛eÈÙÈ6.4 ˛ôƒyÓ˚y¢y£z!›˛Ñ˛ !â˛eÈÙÈ6.5 @˘Ãy!õˆÏò!üÎ˚y¢

e) @˘Ãy!õ Ï̂ò!üÎ˚y¢ ˛ôeÓ˚ı…̨  S!â˛eÈÙÈ6.5V É

1) Ó˚«˛#ˆÏÑ˛y°Ï v˛y¡∫ú xyÑ,˛!ì˛Ó˚ñ ¢£yÎ˚Ñ˛ˆÏÑ˛y°Ï î%!›˛ !e¶%˛ãyÑ,˛!ì˛ Á ˛ôeÓ˚ˆÏı…˛Ó˚ !äÈˆÏoÓ˚ î#á≈

xˆÏ«˛Ó˚ (long axis) ¢ Ï̂D ¢õyhs˘˛Ó˚yú¶˛y Ï̂Ó ¢!ãì˛˛–

6.3 ≤ÃŸ¿yÓú# (Terminal Questions)

ü)òƒfl˛iyò ˛ô)í≈ Ñ˛Ó˚&ò É

i) ˛ôeÓ˚ˆÏı…˛Ó˚ !äÈoˆÏÑ˛ !áˆÏÓ˚ ˆÎ ˆÑ˛y°ÏmÎ˚ ÌyˆÏÑ˛ ì˛yˆÏîÓ˚ ÓˆÏú È___________

ii) Ó˚«˛#ˆÏÑ˛y°ÏˆÏÑ˛ !áˆÏÓ˚ !òÑ˛›˛ì˛õ ˆÑ˛y°Ï¢õ!‹T £ú ___________

iii) ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï xyúyîy Ñ˛ˆÏÓ˚ ˆâ˛òy ÎyÎ˚ òy ___________ ˛ôeÓ˚̂ Ïı…̨ –

iv) v˛yˆÏ¡∫ú xyÑ,˛!ì˛Ó˚ Ó˚«˛#ˆÏÑ˛y°Ï ˛ôyÁÎ˚y ÎyÎ˚ ___________ ïÓ˚ˆÏòÓ˚ ˛ôeÓ˚ˆÏı…̨ –

v) v˛yÎ˚y¢y£z!›˛Ñ˛ ˛ôeÓ˚ˆÏı…˛ ¢£yÎ˚Ñ˛ ˆÑ˛y°Ï Ó˚«˛#ˆÏÑ˛yˆÏ°ÏÓ˚ ___________ xÓfl˛iyò Ñ˛ˆÏÓ˚–

6.4 v z̨_Ó˚õyúy (Key to the Answers)

i) Ó˚«˛#ˆÏÑ˛y°Ï

ii) ¢yÓ!¢!v˛Î˚y!Ó˚ ˆÑ˛y°Ï

iii) xƒyˆÏòyˆÏõy¢y£z!›˛Ñ˛

iv) @˘Ãy!õˆÏò!üÎ˚y¢

v) ¢õ Ï̂Ñ˛y Ï̂í

¢£Ñ˛yÓ˚# ˆÑ˛y°
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~Ñ˛Ñ˛˛ 7  fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚ ¢y£yˆÏÎƒ üyÓ˚#Ó˚¢Çfl˛iy!òÑ˛ ˜Ó!ü‹Tƒ

¢òy_´Ñ˛Ó˚í ÈÙÈ ˆú!r›˛ˆÏ¢ú˛ (Identification of anatomical
structures from permanent slides – Lenticel)

Ü‡˛ò

7.0 v ẑ̨ Ïjüƒ

7.1 ≤Ãhfl˛ÏyÓòy

7.2 ˆú!r›˛ Ï̂¢úÈÙÈ~Ó˚ ≤Ãfl˛i Ï̂FäÈî

7.3 ≤ÃŸ¿yÓú#

7.4 v˛z_Ó˚õyúy

7.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛ˆÏÑ˛ xò%ü#úò Ñ˛ˆÏÓ˚ xy˛ôòyÓ˚y v z̨!qˆÏîÓ˚ Ñ˛yu˛ÜyˆÏe v˛z̨ ô!fl˛iì˛ fl˛∫y¶˛y!ÓÑ˛ !äÈo ˆú!r›˛ˆÏ¢ˆÏúÓ˚

Ü‡˛ò ¢¡ô Ï̂Ñ≈̨  ˛ô!Ó˚!â˛ì˛ £ Ï̂Óò–

7.1 ≤Ãhfl Į̈yÓòy

=ÆÓ#ã# ~ÓÇ Óƒ_´Ó#ã# v˛z!qˆÏîÓ˚ ˆÜÔíÓ,!k˛Ó˚ ö˛ˆÏú Ó!£Éhfl˛ÏˆÏÑ˛Ó˚ ì˛úyÎ˚ Ñ˛Ñ≈˛ Ñ˛ƒy!¡∫Î˚yˆÏõÓ˚

¢!e´Î˚ì˛yÓ˚ ö˛ˆÏú ˆö˛ˆÏúõñ ˆö˛ˆÏúyˆÏãò Á ˆö˛ˆÏúyv˛yõ≈ hfl˛ÏÓ˚ e´õü òì%̨ ò òì%̨ ò ˆÑ˛y°Ï ¢ÇˆÏÎy!ãì˛ Ñ˛ˆÏÓ˚–

~Ó˚ ö˛ˆÏú Ó!£Éhfl˛ÏˆÏÑ˛Ó˚ v˛z˛ôÓ˚ â˛y˛ô ˛ôv˛¸ˆÏú ˆ¢!›˛Ó˚ x!Ó!FäÈß¨ì˛y Óyïy≤ÃyÆ £ˆÏÎ˚ fl˛iyˆÏò fl˛iyˆÏò !äÈo Ü!‡˛ì˛

£Î˚– ~ˆÏîÓ˚ Óúy £Î˚ ˆú!r›˛ˆÏ¢ú– v˛z!qî ˛ôeÓ˚ı…˛ äÈyv˛¸yÁ ˆú!r›˛ˆÏ¢ˆÏúÓ˚ õyïƒˆÏõ Üƒy¢#Î˚ xyîyòÈÙÈ≤Ãîyò

Ñ˛ Ï̂Ó̊–

7.2 ˆú!r›˛ Ï̂¢úÈÙÈ~Ó˚ ≤Ãfl į̂ ÏFäÈî (Transverse Section of Lenticel)

i) Ó!£Éhfl˛ÏÑ˛ ˆö˛ˆÏ›˛ ü,DyÑ,˛!ì˛ ïyÓ˚í Ñ˛ˆÏÓ˚ˆÏäÈ– Ó!£Éhfl˛ÏˆÏÑ˛Ó˚ x!Ó!FäÈß¨ xÇü ~Ñ˛hfl˛ÏÓ˚#–

ii) !äÈˆÏoÓ˚ ò#ˆÏâ˛ õ,ì˛ ˆÑ˛yˆÏ°ÏÓ˚ Óy Ñ˛õ!≤’ˆÏõr›˛y!Ó˚ ˆÑ˛yˆÏ°ÏÓ˚ hfl˛ÏÓ˚ !Óîƒõyò– ~£z ˆÑ˛y°Ï=!ú Ó˝hfl˛ÏˆÏÓ˚

!Óòƒhfl˛Ï ~ÓÇ õ,ì˛– Ñ˛õ!≤’ˆÏõr›˛y!Ó˚ hfl˛ÏˆÏÓ˚ ÓyÎ˚% ≤ÃˆÏÑ˛y¤˛ !Óîƒõyò–
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iii) Ñ˛õ!≤’ˆÏõr›˛y!Ó˚ ˆÑ˛yˆÏ°ÏÓ˚ ò#ˆÏâ˛ ˆö˛ˆÏúyˆÏãò Ñ˛úy v z̨̨ ô!fl˛iì˛– ˆö˛ˆÏúyˆÏãò ~Ñ˛hfl˛ÏÓ˚# ~ÓÇ ¢!e´Î˚

¶˛yãÑ˛ Ñ˛úyhfl Į̈Ó˚–

iv) ˆö˛ˆÏúyˆÏãˆÏòÓ˚ ò#ˆÏâ˛ ˆÑ˛wy!¶˛õ%Ö# ˆö˛ˆÏúyv˛yõ≈ ˆîÖy Î˚yÎ˚– ~=!ú Ó˝hfl˛ÏˆÏÓ˚ !Óòƒhfl˛Ï ¢!e´Î˚

ˆÑœ˛yˆÏÓ˚y≤’y‹T !Ó!ü‹T ˆÑ˛y°Ï ~ÓÇ ˆÑ˛y°Ïyhs˘˛Ó˚Ó˚ı…̨  !Óîƒõyò–

v) ≤Ãfl˛iˆÏFäÈˆÏî x!Óîy!Ó˚ì˛ xÇˆÏü ˆö˛ˆÏúˆÏõÓ˚ xÓfl˛iyò ú«˛ƒí#Î˚ ˆö˛ˆÏúõ hfl˛ÏÓ˚ õ,ì˛ˆÏÑ˛y°Ï myÓ˚y Ü!‡˛ì˛

~ÓÇ ˆÑ˛y°Ïyhs˘˛Ó˚Ó˚ı…˛!Ó£#ò–

¢%ì˛Ó˚yÇ v˛z˛ô!Ó˚v z̨_´ ˜Ó!üˆÏ‹TƒÓ˚ ãòƒ òõ%òy!›˛ ˆú!r›˛ Ï̂¢ Ï̂úÓ˚ ≤Ãfl˛i Ï̂FäÈî Ó Ï̂ú ïÓ˚y ÎyÎ˚– S!â˛eÈÙÈ7.1V

!â˛eÈÙÈ7.1 ~Ñ˛!›˛ ˆú!r›˛ˆÏ¢úÈÙÈ~Ó˚ xyÑ,˛!ì˛ S≤Ãfl˛iˆÏFäÈˆÏîV–

7.3 ≤ÃŸ¿yÓú# (Terminal Questions)

1. !‡˛Ñ˛ Óy ¶%̨ ú Óú%ò ÉÈÙÙÙÈ

i) ˆú!r›˛ Ï̂¢ Ï̂úÓ˚ õyïƒ Ï̂õ Üƒy¢#Î˚ xyîyòÈÙÈ≤Ãîyò £Î˚ !‡˛Ñ˛ / ¶%̨ ú

ii) ˆú!r›˛ˆÏ¢ˆÏúÓ˚ ¢,!‹T £Î˚ ˛≤ÃyÌ!õÑ˛ ˆÜÔíÓ,!k˛Ó˚ ö˛ˆÏú !‡˛Ñ˛ / ¶%̨ ú

iii) ˆú!r›˛ˆÏ¢ú !äÈˆÏoÓ˚ ò#ˆÏâ˛Ó˚ hfl˛ÏÓ˚ˆÏÑ˛ ÓˆÏú Ñ˛õ!≤’ˆÏõr›˛y!Ó˚ hfl˛ÏÓ˚ !‡˛Ñ˛ / ¶%̨ ú

iv) ˆö˛ˆÏúyˆÏãò £ú ~Ñ˛!›˛ ~Ñ˛ˆÏÑ˛y°Ï# ¶˛yãÑ˛ Ñ˛úyhfl˛ÏÓ˚ !‡˛Ñ˛ / ¶%̨ ú

Ñ˛õ!≤’ Ï̂õr›˛y!Ó˚

!›˛¢%ƒ

~!˛ôv˛yÓ˚!õ¢

ˆö˛ Ï̂úõ

ˆö˛ Ï̂úy Ï̂ãò

ˆö˛ Ï̂úyv˛yõ≈
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v) ˆö˛ˆÏúyv˛yõ≈ Á ˆö˛ˆÏúõ ÎÌye´ˆÏõ ˆö˛ˆÏúyˆÏãˆÏòÓ˚ v˛z̨ ôˆÏÓ˚ Á !‡˛Ñ˛ / ¶%̨ ú

ò# Ï̂â˛ xÓfl˛iyò Ñ˛ Ï̂Ó˚–

7.4 v z̨_Ó˚õyúy (Key to the Answers)

1. ¢!‡˛Ñ˛ v z̨_Ó˚!›˛ £ú

i) !‡˛Ñ˛

ii) ¶%̨ ú

iii) !‡˛Ñ˛

iv) !‡˛Ñ˛

v) ¶%̨ ú
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~Ñ˛Ñ˛˛ 8  v z̨!q Ï̂îÓ̊ ˆÜÔíÓ,!k˛Ó̊ !òÓ̊#«˛í Sfl įyÎ̊# fl ‘̨y£zv˛ ˜ì˛!Ó̊Ó̊ myÓ̊yV

[Study of Secondary growth (Permanent slide
preparation)]

Ü‡˛ò

8.0 v ẑ̨ Ïjüƒ

8.1 ≤Ãhfl˛ÏyÓòy

8.2 fl˛iyÎ˚# fl ‘̨y£zv˛ ˜ì˛!Ó˚Ó˚ ˛ôk˛!ì˛

8.3 fl˛iyÎ˚# fl ‘̨y£ẑ Ïv˛Ó˚ ¢y£y Ï̂Îƒ !ÓÜ Ï̂òy!òÎ˚y (Bignonia sp) Ñ˛yˆÏu˛Ó˚ ˆÜÔí Ó,!k˛

8.4 ˆÓyÓ˚£ƒy!¶˛Î˚y Ñ˛y Ï̂u˛Ó˚ (Stem of Boerhaavia) ˆÜÔí Ó,!k˛

8.5 ≤ÃŸ¿yÓú#

8.6 v˛z_Ó˚õyúy

8.0 v ẑ̨ Ïjüƒ

Óƒ_´Ó#ã# ~ÓÇ !mÓ#ã˛ôe# v˛z!qˆÏîÓ˚ Ñ˛yˆÏu˛ Ñ˛ƒy!¡∫Î˚yõ Á ˆÜÔí Ñ˛ƒy!¡∫Î˚yˆÏõÓ˚ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÓ˚ ö˛ˆÏú

ˆÜÔíÓ,!k˛ áˆÏ›˛– ~£z xïƒyˆÏÎ˚ ÎÌye´ˆÏõ Bignonia Á Boerhaavia ˛Ñ˛yˆÏu˛Ó˚ ˆÜÔíÓ,!k˛ ≤Ãfl˛iˆÏFäÈî Ñ˛ˆÏÓ˚

ˆîÖˆÏì˛ ˛ôyˆÏÓò– ãyòˆÏì˛ ˛ôyÓ˚ˆÏÓò !Ñ˛¶˛yˆÏÓ v˛z!qîÑ˛úyÓ˚ fl˛i˛ÏyÎ˚# fl˛‘y£zv˛ ˛ôÓ˚#«˛yÜyˆÏÓ˚ ˜ì˛!Ó˚ Ñ˛Ó˚y ˆÎˆÏì˛

˛ôyˆÏÓ˚–

8.1 ≤Ãhfl Į̈yÓòy

≤ÃyÌ!õÑ˛ Á ˆÜÔí¶˛yãÑ˛ Ñ˛úyÓ˚ !õ!úì˛ Ñ˛yÎ≈Ñ˛y!Ó˚ì˛yÎ˚ v˛zFâ˛ì˛Ó˚ v˛z!qˆÏî ˆÎõò Óƒ_´Ó#ã# ~ÓÇ

!mÓ#ã˛ôe# v z̨!qˆÏîÓ˚ Ñ˛yˆÏu˛Ó˚ ˆÜÔíÓ,!k˛ ˛ô!Ó˚ú!«˛ì˛ £Î˚– ~Ó˚ ö˛ˆÏú v z̨!qî ≤ÃˆÏfl˛i ÓyˆÏv ¸̨– ˆÜÔíÓ,!k˛ !fi›˛!ú

~ÓÇ !fi›˛!úÓ!£¶)≈˛ì˛ î%£z ¶˛yˆÏÓ£z £ˆÏì˛ ˛ôyˆÏÓ˚– xhs˘˛É!fi›˛!úÎ˚ Ó,!k˛ £Î˚ ö˛ƒy!¢!Ñ˛v z̨úyÓ˚ Á £zr›˛yÓ˚ÈÙÈö˛ƒy!¢!Ñ˛v z̨úyÓ˚

Ñ˛ƒy!¡∫Î˚y Ï̂õÓ˚ ¢!e´Î˚ì˛yÓ˚ ö˛ Ï̂ú– ~Ó˚ ö˛ Ï̂ú ˆÜÔí ãy£ẑ Ïúõ Á ˆÜÔí ˆöœ̨ y Ï̂Î˚õ Ü!‡˛ì˛ £Î˚ ÈÙÙÙÈ Ñ˛ÖòÁ Ñ˛ÖòÁ

xhs˘˛É!fi›˛!úÎ˚ xMÈ˛ˆÏú xfl˛∫y¶˛y!ÓÑ˛ ˆÜÔíÓ,!k˛ ˆîÖy ÎyÎ˚– Ó!£É!fi›˛!úÎ˚ ˆÜÔíÓ,!k˛ £Î˚ Ñ˛Ñ≈˛ Ñ˛ƒy!¡∫Î˚yˆÏõÓ˚

¢!e´Î˚ì˛yÓ˚ ö˛ Ï̂ú–
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8.2 fl˛iyÎ˚# fl ‘̨y£zv˛ ˜ì˛!Ó˚Ó˚ ˛ôk˛!ì˛

òì%̨ ò ˆÓœ̂ Ïv˛Ó˚ ¢y£y Ï̂Îƒ òõ%òy!›˛Ó˚È ≤Ãfl˛i Ï̂FäÈî Ñ˛Ó˚&ò ~ÓÇ ÁÎ˚yâ˛ @’y Ï̂¢ ã Ï̂ú ¢ÇÜ,£#ì˛ Ñ˛Ó˚&ò– ˆÎÔ!ÜÑ˛

xò%Ó#«˛í Î Ï̂s˛fÓ˚ ¢y£y Ï̂Îƒ ¢Ó Ï̂â˛ Ï̂Î˚ ˛ôyì˛úy ~ÓÇ ¢õì˛ú (Oblique ˛òÎ˚V òõ%òy!›˛ ˆÓ Ï̂äÈ !ò Ï̂Î˚ !ò¡¨!ú!Öì˛

˛ôk˛!ì˛ˆÏì˛ fl˛iyÎ˚# fl˛‘y£zv˛ ˜ì˛!Ó˚ Ñ˛Ó˚&ò– ˛ôk˛!ì˛!›˛ˆÏì˛ î%£z!›˛ Ó˚OÑ˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– ~Ñ˛!›˛ ˛ô%Ó˚& ≤Ãyâ˛#Ó˚

!Ó!ü‹T ˆÑ˛y°Ï¢õ)̂ Ï£Ó˚ ãòƒ ÈÙÙÙÈ ¢ƒyö ̨ y!òòñ x˛ôÓ˚!›˛ ˛ôyì˛úy ≤Ãyâ˛#Ó˚ !Ó!ü‹T ˆÑ˛y°Ï¢õ)̂ Ï£Ó˚ ãòƒ ÈÙÙÙÈ úy£z›˛

@˘Ã#ò– ì˛y£z ~ Ï̂Ñ˛ !mÈÙÈÓ̊Oò ˛ôk˛!ì˛ (Double Staining method) ˛Óúy £Î̊– ˛ôk˛!ì˛!›˛Ó̊ ˛ôÎ≈yÎ̊=!ú ~£zÓ̊Ñ˛õ

É

i) ˛òõ%òy!›˛ Óy òõ%òy=!úˆÏÑ˛ ãú ˆÌˆÏÑ˛ ~Ñ˛!›˛ ÁÎ˚yâ˛ @’yˆÏ¢ 30% ˛£zÌy£zú xƒyúˆÏÑ˛y£ˆÏú

fl˛iyòyhs˘˛!Ó˚ì˛ Ñ˛Ó˚&ò ~ÓÇ 5 ˛!õ!ò›˛ !òõ!Iì˛ Ó˚yÖ%òñ x˛ôÓ˚ ~Ñ˛!›˛ ÁÎ˚yâ˛ @’y¢ myÓ˚y â˛y˛ôy !îˆÏì˛

¶%˛úˆÏÓò òyñ òì%˛Óy xƒyúˆÏÑ˛y£ú v z̨ˆÏÓ ÎyˆÏÓ–

ii) ˛5 ˛!õ!ò›˛ ˛ôˆÏÓ˚ 50% ˛xƒyúˆÏÑ˛y£ˆÏú ~Ñ˛£z¶˛yˆÏÓ fl˛iyòyhs˘˛!Ó˚ì˛ Ñ˛ˆÏÓ˚ 5 ˛!õ!ò›˛ Ó˚yÖ%ò–

fl˛iyòyhs˘˛Ñ˛Ó˚ˆÏíÓ˚ ãòƒ ~Ñ˛!›˛ flÒƒyúˆÏ˛ôú ÓƒÓ£yÓ˚ Ñ˛Ó˚&ò xÌÓy ì%̨ !ú–

iii) ˛ãú#Î˚ ¢ƒyö ̨ y!òò oÓˆÏí fl˛iyòyhs˘˛!Ó˚ì˛ Ñ˛Ó˚&ò ~ÓÇ 25-30 ˛!õ!ò›˛ Ó˚yÖ%ò–

iv) ˛˛ô%òÓ˚yÎ˚ 50% ˛xƒyúˆÏÑ˛y£ˆÏú 3 ˛!õ!ò›˛ !òõ!Iì˛ Ó˚yÖ%ò–

v) ˛70% ˛xƒyúˆÏÑ˛y£ˆÏú 5 ˛!õ!ò›˛ Ó˚yÖ%ò–

vi) ˛90% ˛xƒyúˆÏÑ˛y£ˆÏú 5 ˛!õ!ò›˛ Ó˚yÖ%ò–

vii) ˛~Ó˚˛ôÓ˚ òõ%òy=!úˆÏÑ˛ úy£z›˛ @˘Ã#ˆÏòÓ˚ 90% ˛ˆÑ˛y£ú oÓ Ï̂í !õ!ò›˛Öy Ï̂òÑ˛ Ó˚yÖ%ò–

viii) ˛˛ô%òÓ˚yÎ˚ 90% ˛xƒyúˆÏÑ˛y£ˆÏú !õ!ò›˛ !ì˛ˆÏòÑ˛ ˆÓ˚ˆÏÖ 100% ˛xƒyúˆÏÑ˛y£ˆÏú fl˛iyòyhs˘˛!Ó˚ì˛ Ñ˛Ó˚&ò

3–5 ˛!õ!òˆÏ›˛Ó˚ ãòƒ– x!ì˛!Ó˚_´ úy£z›˛ @˘Ã#ò ~£z ˛ôÎ≈yˆÏÎ˚ ¢¡ô)í≈ x˛ô¢y!Ó˚ì˛ £ÁÎ˚y v˛z!â˛ì˛–

ix) ˛~Ó˚˛ôÓ˚ òõ%òy=!úˆÏÑ˛ ˆÑœ˛y¶˛ xˆÏÎ˚ú (clove oil)ÈÙÈ~ ˛ô§yâ˛ !õ!ò›˛ Ó˚yÖ%ò–

x) ˛~Ó˚̨ ôÓ˚ Xylol˛Û~ 1-2 ˛!õ!ò›˛ Ó˚yÖ%ò– òõ%òy!›˛ ¢¡ô)í≈ Ñ%§˛Ñ˛ˆÏv˛¸ ÎyÓyÓ˚ ≤ÃÓíì˛y ÌyˆÏÑ˛ ~£z

˛ôÎ≈yˆÏÎ˚ ~ÓÇ x!ì˛!Ó˚_´ Ó˚à ~ÖòÁ x˛ô¢y!Ó˚ì˛ £ˆÏì˛ ˛ôyˆÏÓ˚– ˆ¢›˛y Ó%ˆÏG˛ òõ%òy fl˛iyÎ˚# fl˛‘y£zˆÏv˛Ó˚

ãòƒ fl˛iyòyhs˘˛!Ó˚ì˛ Ñ˛Ó˚&ò õyv z̨!r›˛Ç õyïƒˆÏõ–

xi) ˛˛ô!Ó̊‹ÒyÓ̊ ~Ñ˛!›˛ fl ‘̨y£ẑ Ïv˛ î%Û~Ñ˛ ˆö§̨ y›˛y Ñ˛ƒyòyv˛yÈÙÈÓyú¢yõ (Canada Balsam) xÌÓy £zv ẑ̨ Į̈ ôÓ̊ú

(Euperol) !òˆÏÎ˚ òõ%òy!›˛ ˛ô!Ó˚‹ÒyÓ˚ Ñ˛¶˛yÓ˚ @’y¢ !îˆÏÎ˚ ~õò¶˛yˆÏÓ â˛y˛ôy !îò ÎyˆÏì˛ ˆÑ˛yˆÏòy

Ó%îÓ%î òy ÌyˆÏÑ˛ ~ÓÇ ¢õ¶˛yˆÏÓ fl˛‘y£zˆÏv˛ Ó˚yÖy òõ%òy!›˛ Ñ˛¶˛yÓ˚ @’y¢ myÓ˚y â˛y˛ôy ˛ôˆÏv˛¸–

xii) ˛24 ˛ár›˛yÓ˚ õˆÏì˛y £›˛ ˆ≤’ˆÏ›˛ Ó˚yÖyÓ˚ îÓ˚Ñ˛yÓ˚ £ˆÏì˛ ˛ôyˆÏÓ˚ òõ%òy ÷‹Ò £ÓyÓ˚ ãòƒ–
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¢yÓïyòì˛y É

 ˛ˆäÈî=!ú ˆÎò !ì˛Î≈Ñ˛¶˛y Ï̂Ó (Oblique) Ñ˛y›˛y òy £Î˚–

 ˛¢õhfl Į̈ Ñ˛úy ˆÎò ˆäÈ Ï̂îÓ˚ ~Ñ˛£z ì˛ Ï̂ú î,üƒõyò £Î˚–

 ˛òõ%òy Îì˛ ˛ôyì˛úy £ˆÏÓ ì˛ì˛ ¶˛yú–

 ˛xƒyúˆÏÑ˛y£ú oÓˆÏí Ó˚yÖy ÁÎ˚yâ˛ @’y¢ ¢Ó≈îy x˛ôÓ˚ ~Ñ˛!›˛ ÷‹Ò ÁÎ˚yâ˛ @’y¢ myÓ˚y ˆë˛ˆÏÑ˛ Ó˚yÖˆÏì˛

£ˆÏÓ– xƒyúˆÏÑ˛y£ˆÏúÓ˚ ˆ@˘Ãv˛ Ñ˛õ ˆÌˆÏÑ˛ ˆÓ!ü Ñ˛Ó˚yÓ˚ Ñ˛yÓ˚í £ú ~Ñ˛ïyˆÏ˛ô£z v z̨Fâ˛ì˛Ó˚ áòˆÏcÓ˚

xƒyú Ï̂Ñ˛y£ Ï̂ú o&ì˛ !v˛≤’y¢ Ï̂õyúy£z!¢¢ £ Ï̂Î˚ òõ%òy ò‹T £ Ï̂Î˚ Îy Ï̂Ó–

 ˛õyv z̨!r›˛ÇÈÙÈ~Ó˚ ¢õÎ˚ x!ì˛!Ó˚_´ õyïƒõ ÌyÑ˛ˆÏú ì˛y ˆÎõò ÖyÓ˚y˛ô ˆì˛õò£z Ñ˛õ õyïƒõ ÌyÑ˛ˆÏú

Ñ˛¶˛yÓ˚ @’yˆÏ¢Ó˚ ˛ôyˆÏü Üƒy˛ô ˆÌˆÏÑ˛ ÎyˆÏÓ–

 ˛òõ%òy ~ÓÇ fl ‘̨y£ẑ Ïv˛ ˆÎò ~Î˚yÓ˚ÈÙÈÓyÓú (air bubble) Óy Ó%îÓ%î òy Ìy Ï̂Ñ˛–

8.3 fl˛iyÎ˚# fl ‘̨y£ẑ Ïv˛Ó˚ ¢y£y Ï̂Îƒ !ÓÜ Ï̂òy!òÎ˚y Ñ˛y Ï̂u˛Ó˚ ˆÜÔí Ó,!k˛ (Stem of
Bignonia)

Bignonia Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈî !ò¡¨Ó˚*˛ô É

Ó!£Éhfl˛ÏÑ˛ ÙÙÙÈ ~Ñ˛hfl˛ÏÓ˚# ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚ ˛ô!Ó˚!ï ì˛Ó˚Dy!Î˚ì˛ (wavy in outline)–

Ó!£Éhfl˛ÏÓ˚ ÈÙÙÙÈ Ñ˛ˆÏÎ˚Ñ˛hfl˛ÏÓ˚ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚ Ñ˛yˆÏu˛Ó˚ v˛z_ú xÇˆÏüÓ˚ ò#ˆÏâ˛ (below the
ridge) Ñ˛ˆÏÎ˚Ñ˛hfl˛ÏÓ˚ ˆflœÒˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï Ó˚ˆÏÎ˚ˆÏäÈ–

!fi›˛!ú ÈÙÙÙÈ ¢y£ẑ Ïö˛yˆÏòy!fi›˛!ú– òy!úÑ˛y Óy!u˛ú ¢õ˛ôyŸª≈#Î˚ õ%_´–

Ñ˛ƒy!¡∫Î˚yõ ÈÙÙÙÈ Ñ˛ƒy!¡∫Î˚yõ ÓúÎ˚ ˆë˛v z̨ ˆÖúyˆÏòyñ ˆÑ˛yò ˆÑ˛yò xÇü v z̨§â%̨  (ridged) ~ÓÇ ~£z xÇü=!ú

Ö§yã!Ó!ü‹T– Ñ˛ƒy!¡∫Î˚yõ Óú Ï̂Î˚Ó˚ â˛yÓ˚ ˆÑ˛y Ï̂í ˆÜÔí ˆöœ̨ y Ï̂Î˚̂ ÏõÓ˚ ˛ô!Ó˚õyí ˆÜÔí ãy£ẑ Ïúõ

xˆÏ˛ô«˛y xˆÏòÑ˛ ˆÓ!ü–

õhs˘˛Óƒ É

 ˛≤Ãfl˛iˆÏFäÈˆÏî òõ%òy!›˛ ¢%fl˛ô‹T¶˛yˆÏÓ Ó!£É!fi›˛!úÎ˚ Á xhs˘˛É!fi›˛!úÎ˚ xÇˆÏü !Ó¶˛y!ãì˛–

 ˛òy!úÑ˛y Óy!u˛ú ¢õ˛ôyŸª#≈Î˚ Á õ%_´–

¢%ì˛Ó̊yÇ òõ%òy!›˛ !mÓ#ã˛ôe# Ñ˛y Ï̂u˛Ó̊– Ñ˛ƒy!¡∫Î̊y Ï̂õÓ̊ x¢õ ¢!e´Î̊ì˛yÓ̊ ãòƒ Ñ˛ƒy!¡∫Î̊yõ Óú Ï̂Î̊Ó̊ â˛yÓ̊ Ï̂Ñ˛y Ï̂í

ˆÜÔí ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ ˛ô!Ó˚õyí ˆÜÔí ãy£zˆÏúõ xˆÏ˛ô«˛y xˆÏòÑ˛ ˆÓ!ü– ¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ñ˛ƒy!¡∫Î˚y Ï̂õÓ˚

xfl ∫̨y¶˛y!ÓÑ˛ Ñ˛y Ï̂Î≈Ó˚ ãòƒ Óƒ!ì˛e´õ# ˆÜÔí Ó,!k˛ ˛ô!Ó˚ú!«˛ì˛ £Î˚–
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!â˛e É 8.1 Bignonia Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈîñ ˆÜÔíÓ,!k˛

8.4 ˆÓyÓ˚£ƒy!¶˛Î˚y (Stem of Boerhaavia) Ñ˛y Ï̂u˛Ó˚ ˆÜÔí Ó,!k˛

Ü‡˛ò É ˛ô!Ó˚!ï ˆÜyúyÑ˛yÓ˚ñ ≤Ãfl˛iˆÏFäÈˆÏî Ñ˛yu˛!›˛ Ó!£Éhfl˛ÏÑ˛ñ Ó!£ÉõIy Á !fi›˛!úˆÏì˛ !Ó¶˛_´–

Ó!£Éhfl˛ÏÑ˛É ~Ñ˛ ˆÑ˛y°Ïhfl˛ÏÓ˚ ˛ô%Ó˚&ñ Óy!£ˆÏÓ˚Ó˚ !îˆÏÑ˛ ˛ô%Ó˚& !Ñ˛v˛z!›˛Ñ˛ú xyˆÏäÈ–

Ñ˛ˆÏ›≈˛: É ˆÑ˛yˆÏúòÑ˛y£zõyÎ%_´ xïÉhfl˛ÏÏÑ˛ñ ˛ôƒyˆÏÓ˚òÑ˛y£zõyÎ%_´ ¢yïyÓ˚í Ó!£ÉõIy (General
Cortex) ~ÓÇ ˆŸªì˛¢yÓ˚ hfl˛ÏÓ˚È (Starch Sheath)ÙÈ~ !Ó¶˛_´– ¢yïyÓ˚í Ó!£ÉõIyÎ˚

ˆÑœ̨ y Ï̂Ó˚òÑ˛y£zõy !Óîƒõyò–

!fi›˛!ú É ~Ñ˛ ˆÑ˛y°Ïhfl˛ÏÓ˚ ˛ô%Ó˚& ˛ô!Ó˚â˛e´ (Pericycle) xyˆÏäÈ– xy!îÑ˛úyÓ˚ õˆÏïƒ ¶˛yfl%ÒúyÓ˚

Óy!u˛ú=ˆÏúy ¢ÓˆÏâ˛ˆÏÎ˚ ˆäÈy›˛ ~ÓÇ !¶˛ì˛ˆÏÓ˚ õye î%£z!›˛ Ó,£Í Óy!u˛ú xyˆÏäÈ–

~!˛ôv˛yÓ‰̊!õ¢

˛ôƒy Ï̂Ó˚ò‰Ñ˛y£zõy

fi›˛yâ≈˛ !¢Ì

ˆflœÒˆÏÓ˚òÑ˛y£zõy

ˆöœ˛yˆÏÎ˚õ

!˛ôÌ

ãy£ẑ Ïúõ

Ñ˛ƒy!¡∫Î˚yõ ˛ô!›˛Ñ˛y
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Óy!u˛ú=ˆÏúy ¢ÇÎ%_´ó ¢õ˛ôyŸª≈#Î˚ñ õ%_´ Á ~u˛yÑ≈˛ ≤ÃÑ,˛!ì˛Ó˚– !¶˛ì˛ˆÏÓ˚Ó˚ î%£z ¢y!Ó˚

Óy!u˛ˆÏú ˆÜÔíÓ,!k˛ Óy!u˛ú=!úˆÏì˛ ¢#õyÓk˛ó Ñ˛ƒy!¡∫Î˚yõ ÓúÎ˚ ¢,!‹T £Î˚!ò– !Ñ˛ls˘˛

Óy!£ˆÏÓ˚Ó˚ xyÓˆÏì≈˛ Ñ˛ƒy!¡∫Î˚yõ ÓúÎ˚ ¢,!‹T £ˆÏÎ˚ ˆÎyãÑ˛Ñ˛úy (Connective tissue) Á
ˆÜÔí Óy!u˛ú ¢,!‹T £ Ï̂Î˚̂ ÏäÈ–

¢òy_´Ñ˛Ó˚í É ¢%!ò!î≈‹T ¶˛yfl%ÒúyÓ˚ Óy!u˛ú xy Ï̂äÈ– Óy!u˛ú=!ú ¢ÇÎ%_´ñ ¢õ˛ôyŸª#≈Î˚ Á ~u˛yÑ≈̨  ≤ÃÑ,̨ !ì˛Ó˚–

Óy!u˛ú=!ú !ì˛ò!›˛ xyÓˆÏì≈˛ ¢yãyˆÏòy xyˆÏäÈ– ~£z=!ú õ%_´ ≤ÃÑ,̨ !ì˛Ó˚ñ ¢%ì˛Ó˚yÇ ~!›˛

~Ñ˛!›˛ !mÓ#ã˛ôe# Ñ˛y Ï̂[˛Ó˚ ≤Ãfl˛i Ï̂FäÈî–

õhs˘˛Óƒ É ¢ÓˆÏâ˛ˆÏÎ˚ !¶˛ì˛ˆÏÓ˚ î%!›˛ Ó,£Í ¶˛yfl%ÒúyÓ˚ Óy!u˛ú xyˆÏäÈ ~ÓÇ !¶˛ì˛ˆÏÓ˚Ó˚ Óy!u˛ú=!úÓ˚

ˆÜÔí Ó,!k˛ ì˛yˆÏîÓ˚ õˆÏïƒ£z ¢#õyÓk˛– Ó!£Éfl˛i Ñ˛ƒy!¡∫Î˚yõ ÓúÎ˚ Á ˆÎyãÑ˛Ñ˛úyÓ˚ ¢,!‹T

≤Ã¶,̨ !ì˛Ó˚ ãòƒ Ñ˛yu˛!›˛ !mÓ#ã˛ôe# £ÁÎ˚y ¢ˆÏ_¥Á ~ˆÏì˛ xfl ∫̨y¶˛y!ÓÑ˛ ˆÜÔí Ó,!k˛ !òˆÏî≈ü

Ñ˛ Ï̂Ó˚– S!â˛e 8.2V

!â˛e É 8.2 ˆÓyÓ˚£ƒy!¶˛Î˚yÓ˚ (Boerhaavia sp) ˆÜÔí Ó,!k˛ É SÑ˛V ˆÓ˚Öy!â˛e Á SÖV ~Ñ˛!›˛ xÇˆÏüÓ˚ Ó!ï≈ì˛ Ó˚*˛ô–

v˛z!qî Ñ˛úyÓ˚ Ü‡˛ò ˜Ó!â˛eƒ Ó˚OÑ˛ ˛ôîyÌ≈ ÓƒÓ£yÓ˚ Ñ˛ˆÏÓ˚£z fl˛ô‹T¶˛yˆÏÓ ˆÓyG˛y ÎyÎ˚– fl˛iyÎ˚# fl˛‘y£zv˛ ˜ì˛!Ó˚

Ñ˛Ó˚yÓ˚ ãòƒ !mÈÙÈÓ˚Oò ˛ôk˛!ì˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚– Ó˚OÑ˛mÎ˚ £ú ÎÌye´ˆÏõ ¢ƒyö ̨ y!òò Á úy£z›˛ @˘Ã#òñ ~£z

˛ôk˛!ì˛ ˛ôÎ≈yÎ˚e´!õÑ˛– Boerhaavia Á Bignonia Ñ˛yˆÏu˛Ó˚ ˆÜÔíÓ,!k˛ ~£zÓ˚*˛ô !mÓ˚!Oì˛ fl˛iyÎ˚# fl˛‘y£zv˛ Ü‡˛ò

Ñ˛ˆÏÓ˚ ˛ôÎ≈ˆÏÓ«˛í Ñ˛Ó˚ˆÏú ˆîÖy ÎyˆÏÓ ì˛yˆÏì˛ ˆÎ ˆÜÔíÓ,!k˛ áˆÏ›˛ ì˛y xfl˛∫y¶˛y!ÓÑ˛ ≤ÃÑ,̨ !ì˛Ó˚–

Ñ˛ Ö

Ó!£Éhfl˛ÏÓ˚

˛ôƒyˆÏÓ˚ò‰Ñ˛y£zõy

fi›˛yâ≈˛ xyÓÓ˚í#

ˆÜÔí ˆöœ˛yˆÏÎ˚õ

Ñ˛ƒy!¡∫Î˚yõ

ˆÜÔí ãy£zˆÏúõ

≤ÃyÌ!õÑ˛ Óy!u˛ú

¶)˛!õ Ñ˛úy

ˆõv%˛ƒúyÓ˚#

Óy!u˛ú

ˆöœ˛yˆÏÎ˚õ

Ñ˛ƒy!¡∫Î˚yõ

ãy£zˆÏúõ

Ó!£Éhfl˛ÏÑ˛

xïÉhfl˛ÏÑ˛

˛ôƒyˆÏÓ˚ò‰Ñ˛y£zõy

fi›˛yâ≈˛ hfl˛ÏÓ˚

ˆÜÔí ˆöœ˛yˆÏÎ˚õ

Ñ˛ƒy!¡∫Î˚yõ

ˆÜÔí ãy£zˆÏúõ

ˆÎyãÑ˛Ñ˛úy

¶)˛!õ Ñ˛úy

ˆõv%˛ƒúyÓ˚# Óy!u˛ú
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8.5 ≤ÃŸ¿yÓú# (Terminal Questions)

a) !mÈÙÈÓ˚Oò ˛ôk˛!ì˛Ó˚ ãòƒ ÓƒÓ£*ì˛ Ó˚OÑ˛mˆÏÎ˚Ó˚ òyõ !Ñ˛ !Ñ˛⁄

b) xƒyú Ï̂Ñ˛y£ Ï̂úÓ˚ ˆ@˘Ãv˛ Ñ˛Ó˚y £Î˚ ˆÑ˛ò⁄

c) õyv˛z›˛ƒyr›˛ !£¢yˆÏÓ ˆÑ˛yò ˛ôîyÌ≈ ÓƒÓ£*ì˛ £Î˚⁄

d) ˛ô%Ó˚& ≤Ãyâ˛#Ó˚ !Ó!ü‹T Ñ˛úy ≤Ãfl˛i Ï̂FäÈ Ï̂î úyú î,üƒõyò £Î˚ ˆÑ˛ò⁄

e) ¶)̨ !õÑ˛úy !mÈÙÈÓ˚OˆÏòÓ˚ ˛ôÓ˚ ˆÑ˛yò Óí≈ ïyÓ˚í Ñ˛ˆÏÓ˚ ~ÓÇ ˆÑ˛ò⁄

f) Bignonia Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî ˆÑ˛yò ïÓ˚ˆÏòÓ˚ ˆÜÔíÓ,!k˛ ˆîÖy ÎyÎ˚⁄

g) Boerhaavia Ñ˛yˆÏu˛Ó˚ ˆÜÔíÓ,!k˛ˆÏÑ˛ fl ∫̨y¶˛y!ÓÑ˛ Óúy ÎyÎ˚ Ñ˛#⁄ Î%!_´ !îˆÏÎ˚ v z̨_Ó˚ !îò–

8.6 v z̨_Ó˚õyúy (Key to the Answers)

a) 8.2 xÇü

b) 8.2ÙÈ~Ó˚ ¢ì˛Ñ≈˛ì˛y xÇü

c) 8.2

d) 8.2

e) 8.2 ≤ÃyÓ˚Ω˛yÇü

f) 8.3 ˆîÖ%ò

g) 8.4 ˆîÖ%ò–
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~Ñ˛Ñ˛˛ 9  ˆv»̨ !¢òy Ñ˛yu˛˛ Á !›˛ Ï̂òy Ï̂fl˛ôyÓ˚y õ)̂ ÏúÓ˚ ˆÜÔí Ó,!k˛Ó˚ fl˛iyÎ˚#

fl ‘̨y£zv˛ Ü‡˛ò Á ˛ôÎ≈y Ï̂úyâ˛òy [Study of Secondary growth –
(Permanent slide preparation of Dracaena stem and
Tinospora root)]

Ü‡˛ò

9.0 v ẑ̨ Ïjüƒ

9.1 ≤Ãhfl˛ÏyÓòy

9.2 Dracaena ˛Ñ˛y Ï̂u˛Ó˚ ˆÜÔí Ó,!k˛ Á ¢òy_´Ñ˛Ó˚í

9.3 Tinospora ˛õ)̂ ÏúÓ˚ ˆÜÔí Ó,!k˛ Á ¢òy_´Ñ˛Ó˚í

9.4 ≤ÃŸ¿yÓú#

9.5 v˛z_Ó˚õyúy

9.0 v ẑ̨ Ïjüƒ

Dracaena Ñ˛yˆÏu˛˛ ~Ñ˛Ó#ã˛ôe# £ˆÏúÁ ˆÜÔíÓ,!k˛ ˆâ˛yˆÏÖ ˛ôˆÏv˛¸– õ)ˆÏú ˆÜÔíÓ,!k˛ á›˛y fl˛∫y¶˛y!ÓÑ˛

òÎ˚ !Ñ˛ls˘˛ Tinospora ˛õ)ˆÏú ˆîÖy ÎyÎ˚– ~£z ~Ñ˛ˆÏÑ˛ xy˛ôòyÓ˚y ˆ¢=!ú ¢¡ôˆÏÑ≈˛ ¢õƒÑ˛ ïyÓ˚íy

˛ôyˆÏÓò–

9.1 ≤Ãhfl Į̈yÓòy

ö˛ƒy!¢!Ñ˛v z̨úyÓ̊ Á £zr›˛yÓ̊ÈÙÈö˛ƒy!¢!Ñ˛v z̨úyÓ̊ Ñ˛ƒy!¡∫Î̊y Ï̂õÓ̊ ¢!e´Î̊ì˛yÎ̊ ¢yïyÓ̊íì˛ !mÓ#ã˛ôe# ~ÓÇ Óƒ_´Ó#ã#

v z̨!q Ï̂îÓ˚ Ñ˛y Ï̂u˛˛ ˆÜÔíÓ,!k˛ ˆîÖy ÎyÎ˚– Dracaena ˛£ú ~Ñ˛Ó#ã˛ôe# v z̨!qî !Ñ˛ls˘˛ ~Öy Ï̂ò ˆÜÔí¶˛yãÑ˛

Ñ˛úy ¢,!‹T £Î˚ Ó Ï̂ú ˆÜÔíÓ,!k˛ ˆîÖy ÎyÎ˚– ~äÈyv ¸̨y Ó!£Éhfl Į̈̂ ÏÑ˛Ó˚ ò# Ï̂â˛ Ñ˛Ñ≈̨  Ñ˛ƒy!¡∫Î˚yõ Ü!‡˛ì˛ £Î˚– Tinospora
˛õ)̂ Ïú Ñ˛ƒy!¡∫Î˚yõ ÌyˆÏÑ˛ ÓˆÏú ˆÜÔíÓ,!k˛ áˆÏ›˛–

9.2 ˆv»̨ !¢òy (Dracaena) ˛Ñ˛yu˛

Ñ˛Ó˚í#Î˚ ÈÉ ≤Ãfl˛iˆÏFäÈî Ñ˛y›˛yñ !mÈÙÈÓ˚Oò ˛ôk˛!ì˛ myÓ˚y Ó˚Ç Ñ˛ˆÏÓ˚ fl˛iyÎ˚# fl˛‘y£zv˛ ˜ì˛!Ó˚ Ñ˛Ó˚yñ äÈ!Ó xB˛ò Á

!Ó!¶˛ß¨ xÇü !â˛!£´ì˛Ñ˛Ó˚í–
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Ü‡˛ò ÈÉ ˛ô!Ó˚!ï ≤ÃyÎ˚ ˆÜyúyÑ˛yÓ˚ñ Ó!£Éhfl˛ÏÑ˛ñ Ñ˛Ñ≈˛ñ ˛ôƒyˆÏÓ˚òÑ˛y£zõy xMÈ˛úñ ˆÜÔí Ñ˛ƒy!¡∫Î˚yõñ xy!îÑ˛úy

Á ¶˛yfl%ÒúyÓ˚ Óy!u˛ú ~£z xÇü=ˆÏúy myÓ˚y !Ó¶˛_´–

 Ó!£Éhfl Į̈Ñ˛ ÈÙÙÙÈ ~Ñ˛ ˆÑ˛y°Ïhfl˛ÏÓ˚ ˛ô%Ó˚& ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï myÓ˚y Ü!‡˛ì˛ñ Óy!£ˆÏÓ˚Ó˚ !îˆÏÑ˛ !Ñ˛v˛z!›˛Ñ˛ú

xyˆÏäÈ– ˆÜÔí Ó,!k˛Ó˚ ö˛ˆÏú Ó!£Éhfl˛ÏÑ˛ !äÈß¨–

 Ñ˛Ñ≈̨  xMÈ˛ú ÈÙÙÙÈ Ó!£Éhfl Į̈̂ ÏÑ˛Ó̊ ò# Ï̂â˛ Ñ˛ Ï̂Î̊Ñ˛hfl Į̈Ó̊ õ,ì˛ ˛ôƒy Ï̂Ó̊òÑ˛y£zõy ˆÑ˛y Ï̂°ÏÓ̊ hfl Į̈Ó̊ Óy Ñ˛Ñ≈̨  !Óîƒõyò–

ì˛yÓ˚ ò#ˆÏâ˛ Ñ˛Ñ≈˛ÈÙÈÑ˛ƒy!¡∫Î˚yõ Á ˆö˛ˆÏúyv˛yõ≈ Ó˚ˆÏÎ˚ˆÏäÈ–

 Ñ˛ Ï̂›≈̨ : ÈÙÙÙÈ ˆö˛ˆÏúyv˛yˆÏõ≈Ó˚ ò#ˆÏâ˛ Ó˚ˆÏÎ˚ˆÏäÈ ˛ôƒyˆÏÓ˚òÑ˛y£zõy xMÈ˛ú– ~!›˛£z ¢yïyÓ˚í Ó!£ÉõIy Óy

Ñ˛ Ï̂›≈̨ :–

 ˆÜÔí ¶˛yãÑ˛ Ñ˛úy ÈÙÙÙÈ Ó!£ÉõIyÓ̊ ò# Ï̂â˛ Ó̊ Ï̂Î̊ Ï̂äÈ ˆÜÔí ¶˛yãÑ˛ Ñ˛úyÓ̊ (Secondary Cambium)
hfl Į̈Ó̊–

 ˆÎyãÑ˛ Ñ˛úy Á ˆÜÔí ¶˛yfl%ÒúyÓ˚ Óy!u˛ú ÈÙÙÙÈ ˆÜÔí ¶˛yãÑ˛ Ñ˛úyÓ˚ ò# Ï̂â˛Ó˚ !î Ï̂Ñ˛ ˆÎyãÑ˛ Ñ˛úy

Ü!‡˛ì˛ £Î˚ Á ì˛yÓ˚ õˆÏïƒ ˆÜÔí ¶˛yfl%ÒúyÓ˚ Óy!u˛ú=!ú !Ó!«˛Æ xÓfl˛iyˆÏò ˆîÖy ÎyÎ˚–

!â˛e É 9.1 Óƒ!ì˛e´yhs˘˛ ˆÜÔí Ó,!k˛ÈÙÈˆv»˛!¢òy (Dracaena) Ñ˛yu˛–

≤ÃyÌ!õÑ˛ òy!úÑ˛y

Óy!u˛ú SˆÜÔíV

¶)˛!õ Ñ˛úy

≤ÃyÌ!õÑ˛ Ñ˛úy

ˆÜÔí Ñ˛úy

ˆÜÔí òy!úÑ˛y Óy!u˛ú

ˆÎyãÑ˛ Ñ˛úy

Ñ˛ƒy!¡∫Î˚yõ

˛ôƒy Ï̂Ó˚ò‰Ñ˛y£zõy

Ñ˛ Ï̂›≈̨ :

Ñ˛Ñ≈̨ Ï̂Ñ˛y°Ï

Ó!£Éhfl˛ÏÑ˛

!Ñ˛v z̨!›˛Ñ˛ú

˛!äÈß¨ Ó!£Éhfl Į̈Ñ˛
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 xy!îÑ˛úy Á ≤ÃyÌ!õÑ˛ ¶˛yfl%ÒúyÓ˚ Óy!u˛ú ÈÙÙÙÈ ˆÎyãÑ˛ Ñ˛úyÓ˚ (Connective tissue)
ò#ˆÏâ˛ xy!îÑ˛úyÓ˚ (Ground tissue) õˆÏïƒ ≤ÃyÌ!õÑ˛ ¶˛yfl%ÒúyÓ˚ Óy!u˛ú=ˆÏúy äÈ!v˛¸ˆÏÎ˚

Ó˚ˆÏÎ˚ˆÏäÈ–

¶˛yfl%ÒúyÓ˚ Óy!u˛ú=ˆÏúy ¢ÇÎ%_´ñ ¢õ˛ôyŸª#≈Î˚ñ Ók˛ Á ~u˛yÑ≈˛ (Endarch)– ¶˛yfl%ÒúyÓ˚ Óy!u˛ú=ˆÏúyÓ˚

Óy£ẑ ÏÓ˚ ˆflœÒ Ï̂Ó˚òÑ˛y£zõy xyÓÓ˚í# !Óîƒõyò–

¢òy_´Ñ˛Ó˚í É ¢ÇÎ%_´ñ ¢õ˛ôyŸª#≈Î˚ñ Óı˛ Á ~u˛yÑ≈˛˛ ¶˛yfl%ÒúyÓ˚ Óy!u˛ú xyˆÏäÈ– ¢%ì˛Ó˚yÇ ~!›˛ ~Ñ˛Ó#ã˛ôe#

Ñ˛y Ï̂u˛Ó˚ ≤Ãfl˛i Ï̂FäÈî–

õhs˘˛Óƒ É ~Ñ˛Ó#ã˛ôe# Ñ˛yˆÏu˛ Ñ˛ƒy!¡∫Î˚yõ ÌyˆÏÑ˛ òy ÓˆÏú ˆÜÔíÓ,!k˛ £Î˚ òy– !Ñ˛ls˘˛ ~ÖyˆÏò ˆÜÔí

¶˛yãÑ˛ Ñ˛úy (Secondary Cambium) ¢,!‹T £ÁÎ̊yÓ̊ ã Ï̂òƒ Ñ˛Ñ≈̨ ñ ˆÎyãÑ˛ Ñ˛úyñ ˆÜÔí ¶˛yfl%ÒúyÓ̊ Óy!u˛ú

v z̨Í˛ôß¨ £ Ï̂Î˚̂ ÏäÈ– xÌ≈yÍ ~Öy Ï̂ò xfl ∫̨y¶˛y!ÓÑ˛ ˆÜÔí Ó,!k˛ á Ï̂›˛ Ï̂äÈ–

9.3 !›˛ Ï̂òy Ï̂fl˛ôyÓ˚y (Tinospora) ˛õ)ú

Ñ˛Ó˚í#Î˚ ÈÉ !›˛ˆÏòyˆÏfl˛ôyÓ˚y (Tinospora) õ)ˆÏúÓ˚ ≤Ãfl˛iˆÏFäÈîñ !mÈÙÈÓ˚Oò ˛ôk˛!ì˛ myÓ˚y Ó˚à Ñ˛ˆÏÓ˚ fl˛‘y£zv˛

˜ì˛!Ó˚ Ñ˛Ó˚yñ äÈ!Ó xB˛ò Á !Ó!¶˛ß¨ xÇü !â˛!£´ì˛Ñ˛Ó˚í–

≤Ãfl˛iˆÏFäÈˆÏî !›˛ˆÏòyˆÏfl˛ôyÓ˚y (Tinospora) ˛õ)ˆÏúÓ˚ Ñ˛úy!Óòƒy¢ !ò¡¨Ó˚*˛ô É

 Ñ˛Ñ≈˛ É Ñ˛ˆÏÎ˚Ñ˛hfl˛ÏÓ˚ñ õ,ì˛ñ áò¢!ß¨!Ó‹T xyÎ˚ì˛yÑ˛yÓ˚ ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚– ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ fl˛i(ú#Ñ,̨ ì˛–

ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…˛ ˆò£z–

 ˛Ó!£Éhfl Į̈Ó˚ É Ñ˛ˆÏÎ˚Ñ˛hfl˛ÏÓ˚ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚–

 ˛!fi›˛!ú É !fi›˛!ú !ò¡¨!ú!Öì˛ Ñ˛úy=!úÓ˚ myÓ˚y Ü!‡˛ì˛ É

(i) ˛ô!Ó˚â˛e´ (Pericycle) É !fi›˛!úÓ˚ ¢Ó≈yˆÏ˛ô«˛y Óy£zˆÏÓ˚Ó˚ ~Ñ˛!›˛ ˆÑ˛y°Ïyhs˘˛Ó˚–

(ii) ˛òy!úÑ˛y Óy!u˛ú É ≤ÃyÌ!õÑ˛ òy!úÑ˛y Óy!u˛ú ¢ÇÖƒyÎ˚ â˛yÓ˚ ˆÌˆÏÑ˛ ˛ô§yâ˛ ~ÓÇ xÓ˚#Î˚–

≤ÃyÌ!õÑ˛ ãy£ẑ Ïúõ ~:y≈Ñ˛ñ ≤ÃyÌ!õÑ˛ òy!úÑ˛y Óy!u˛ú Ï̂Ñ˛ !á Ï̂Ó˚ Ó˚̂ ÏÎ˚̂ ÏäÈ ˆÜÔí ãy£ẑ Ïúõ Á

ú¡∫yˆÏ›˛ ïÓ˚ˆÏòÓ˚ (Radially elongated) ˛ôƒyˆÏÓ˚òÑ˛y£zõy !îˆÏÎ˚ ˜ì˛!Ó˚ ˆÜÔí õIyÓ˚!Ÿ¬–

ˆÜÔí ãy£ẑ Ïúõ ~u˛yÑ≈̨  ≤ÃÑ,̨ !ì˛Ó˚– ˆÜÔí ãy£ẑ Ïúõ Á õIyÓ˚!Ÿ¬Ó˚ Óy£ẑ ÏÓ˚Ó˚ !îˆÏÑ˛ Ó˚ˆÏÎ˚ˆÏäÈ

Ñ˛ƒy!¡∫Î˚yõ ÓúÎ˚– Ñ˛ƒy!¡∫Î˚yõ ÓúˆÏÎ˚Ó˚ Óy£zˆÏÓ˚Ó˚ !îˆÏÑ˛ Ó˚ˆÏÎ˚ˆÏäÈ ˆÜÔí ˆöœ˛yˆÏÎ˚õ Á ˆÜÔí

õIyÓ˚!Ÿ¬–
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¢òy_´Ñ˛Ó˚í Á õhs˘˛Óƒ É

(a) ˆÑ˛ Ï̂w xÓ!fl˛iì˛ ≤ÃyÌ!õÑ˛ òy!úÑ˛y Óy!u˛ú !Óîƒõyò– ≤ÃyÌ!õÑ˛ ãy£ẑ Ïúõ ~:yÑ≈̨  ÈÙÙÙÈ ¢ÇÖƒyÎ˚

â˛yÓ˚ ˆÌˆÏÑ˛ ˛ô§yâ˛–

!â˛e É 9.2  Tinospora õ%̂ ÏÖÓ˚ ˆÜÔíÓ,!k˛

(b) Ñ˛ƒy!¡∫Î̊yõ ÓúyÑ˛y Ï̂Ó̊ v z̨̨ ô!fl įì˛– Ñ˛ƒy!¡∫Î̊yõ ÓúÎ̊ !¶˛ì˛ Ï̂Ó̊Ó̊ !î Ï̂Ñ˛ ~Ñ˛yhs˘̨ Ó̊ ¶˛y Ï̂Ó ˆÜÔí ãy£ẑ Ïúõ

Á ˆÜÔí õIyÓ˚!Ÿ¬ Á Óy£ẑ ÏÓ˚Ó˚ !î Ï̂Ñ˛ ~Ñ˛yhs˘˛Ó˚ ¶˛y Ï̂Ó ˆÜÔí ˆöœ̨ y Ï̂Î˚õ Á ˆÜÔí õIyÓ˚!Ÿ¬

v z̨Í˛ôß¨ Ñ˛ Ï̂Ó˚̂ ÏäÈ– ˆÜÔí ãy£ẑ Ïúõ ~u˛yÑ≈̨ –

(c) ˛Ñ˛Ñ≈̨ hfl Į̈Ó̊ v z̨̨ ô!fl įì˛–

v˛z˛ô!Ó˚v˛z_´ Ñ˛yÓ˚ˆÏí ≤Ãî_ òõ%òy!›˛ xfl ∫̨y¶˛y!ÓÑ˛ ˆÜÔí Ó,!k˛¢¡ôß¨ !mÓ#ã˛ôe# õ)̂ ÏúÓ˚–

9.4 ≤ÃŸ¿yÓú# (Terminal Questions)

a) DracaenaÈÙÈÓ˚ ˆÜÔíÓ,!k˛ˆÏÑ˛ xfl ∫̨y¶˛y!ÓÑ˛ Óúy £Î˚ ˆÑ˛ò⁄

b) Tinospora-Ó˚ ˆÜÔíÓ,!k˛ˆÏÑ˛ xfl ∫̨y¶˛y!ÓÑ˛ Óúy £Î˚ ˆÑ˛ò⁄

Ñ˛Ñ≈̨

Ñ˛ƒyõ!ÓÎ˚yõ

≤ÃyÌ!õÑ˛ ˆöœ˛yˆÏÎ˚õ

ˆÜÔí ˆöœ˛yˆÏÎ˚õ

ˆÜÔí ãy£ẑ Ïúõ

ˆÜÔí õIyÓ˚!Ÿ¬

≤ÃyÌ!õÑ˛ ãy£ẑ Ïúõ
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9.5 v z̨_Ó˚õyúy (Key to the Answers)

a) 9.2 xÇü ¶˛yú Ñ˛ˆÏÓ˚ ˛ôˆÏv ¸̨ Ó%G%˛ò ˆÎ ~Ñ˛Ó#ã˛ôe# Ñ˛yˆÏu˛ ˆÑ˛ò ˆÜÔíÓ,!k˛ xfl˛∫y¶˛y!ÓÑ˛ ~ÓÇ

~Öy Ï̂ò Î!îÁ ì˛y ˆîÖy ÎyÎ˚ ˆ¢£z ˆÜÔíÓ,!k˛Ó˚ ˜Ó!ü‹Tƒ Ñ˛#⁄

b) õ)ˆÏú ¢yïyÓ˚íì˛É ˆÜÔíÓ,!k˛ £Î˚ òy ˆÑ˛ò Óú%ò ~ÓÇ ì˛yÓ˚˛ôˆÏÓ˚ Tinospora õ)ˆÏúÓ˚ ˆÜÔíÓ,!k˛!›˛

xy Ï̂úyâ˛òy Ñ˛Ó˚&ò– 9.3 xÇü ˆîÖ%ò–
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~Ñ˛Ñ˛˛ 10  v˛z!qˆÏîÓ˚ Óylfl˛¢Çfl˛iyò ¢¡∫ı˛#Î˚ ˛xhs˘˛Ü≈‡˛ˆÏòÓ˚ !ÓÓÓ˚íÈÙÙÙÈ

Hydrilla ˛Ñ˛yu˛ñ Nymphaea ˛˛ôeõ)ú Sãúã v z̨!qîVñ Nerium ˛˛ôe

SãyDú v z̨!qîVñ Vanda õ)ú S˛ôÓ˚y◊Î˚# v z̨!qîVÈÙÈ~Ó˚ xD¢Çfl˛iyò !¶˛!_Ñ˛

˛ôÎ≈̂ ÏÓ«˛í– [Ecological Anatomy : Study of anatomical
features of Hydrilla stem, Nymphaea petiole
(Hydrophytes), Nerium leaf (Xeromorph) and Vanda
root (Epiphytes)]

Ü‡˛ò

10.0 v ẑ̨ Ïjüƒ

10.1 ≤Ãhfl˛ÏyÓòy

10.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í

10.3 v z̨!qî x Ï̂DÓ˚ ˆäÈîÑ˛Ó˚í

10.4 ˆäÈî !òÓ≈yâ˛ò Á fl ‘̨y£zv˛ ≤Ãlfl˛ì˛Ñ˛Ó˚í

10.5 xí%Ó#«˛í Î Ï̂s˛f ˛ôÎ≈̂ ÏÓ«˛í

10.6 ãúã v z̨!qî HydrillaÈÙÈÓ˚ Ñ˛y Ï̂u˛Ó˚ xhs˘˛Ü≈‡˛ Ï̂òÓ˚ ¢!â˛e Óí≈òyÑ˛Ó˚í

10.6.1 ≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ

10.6.2 òõ%òy!›˛Ó˚ Ñ˛y Ï̂u˛ ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

10.6.3 õhs˘˛Óƒ

10.7 ãyDú v z̨!qî NeriumÈÙÈÓ˚ ˛ôyì˛yÓ˚ xhs˘˛Ü≈‡˛ Ï̂òÓ˚ ¢!â˛e Óí≈òyÑ˛Ó˚í

10.7.1 ≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ

10.7.2 òõ%òy!›˛Ó˚ ˛ôyì˛yÎ˚ ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

10.7.3 õhs˘˛Óƒ

10.8 ˛ôÓ˚y◊Î˚# v z̨!qî VandaÙÈ~Ó˚ ÓyÎ˚Ó#Î˚ õ)̂ ÏúÓ˚ xhs˘˛Ü≈‡˛ Ï̂òÓ˚ ¢!â˛e Óí≈òyÑ˛Ó˚í

10.8.1 ≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ
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10.8.2 òõ%òy!›˛Ó˚ õ)̂ Ïú ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

10.8.3 õhs˘˛Óƒ

10.9 ≤ÃŸ¿yÓú#

10.10 v˛z_Ó˚õyúy

10.0  v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛ˆÏì˛ Ó!í≈ì˛ !ì˛ò!›˛ !ÓˆÏü°Ï v˛z!qˆÏîÓ˚ xhs˘˛Ü≈‡˛ò ˛ôÓ˚#«˛y Ñ˛ˆÏÓ˚ xy˛ô!òÈÙÙÙÈ

 ˆäÈîÑ˛Ó˚ˆÏíÓ˚ ˛ôÓ˚ õy£ẑ Ïe´yˆÏflÒyˆÏ˛ô ˆîˆÏÖ !Ñ˛¶˛yˆÏÓ ~!›˛ˆÏÑ˛ Óí≈òy Ñ˛Ó˚ˆÏì˛ £Î˚ ì˛y ãyòˆÏÓò–

 ˆäÈî!›˛ õ)úñ Ñ˛yu˛ òy ˛ôyì˛yÓ˚ xÇü ì˛y !â˛!£´ì˛ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓò–

 ~Ñ˛Ó#ã˛ôe# òy !mÓ#ã˛ôe#Ó˚ ˆî£yÇü ì˛y Ö%Ó ¢£ Ï̂ã£z Ó Ï̂ú !î Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò–

 xD!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# !ÓˆÏü°Ï ˜Ó!ü‹Tƒ !òï≈yÓ˚í Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓò ~ÓÇ ~!›˛Ó˚ Óylfl˛¢Çfl˛iyòÜì˛

(Ecological) xÓfl˛iyòÙÈ~Ó˚ ¢!‡˛Ñ˛ ÓƒyÖƒy !îˆÏì˛ ˛ôyÓ˚ˆÏÓò–

10.1 ≤Ãhfl Į̈yÓòy

xy˛ôòyÓ˚y ãyˆÏòò ˆÎ v˛z!qîÈÙÈ!ÓK˛yò â˛â≈˛yÎ˚ v˛z!qî üyÓ˚#Ó˚fl˛iyò (Plant Anatomy) ˛üyÖyÓ˚ =Ó˚&c

x˛ô!Ó˚¢#õ– ~£z üyÖyÎ˚ v˛z!qˆÏîÓ˚ x¶˛ƒhs˘˛Ó˚#í Ü‡˛ò xyˆÏúy!â˛ì˛ £Î˚ ~ÓÇ ¢yïyÓ˚íì˛ v˛zFâ˛ˆÏ◊!íÓ˚ v˛z!qî

xˆÏDÓ˚ SˆÎõò õ)úñ Ñ˛yu˛˛ ~ÓÇ ˛ôyì˛yV ˆäÈî (section) ˛Ñ˛ Ï̂Ó˚ S≤Ãfl˛i Ï̂FäÈî Óy transverse section ˛xÌÓy

ú¡∫̂ ÏäÈî Óy longitudinal section) ˛ì˛yÓ˚ xhs˘˛Ü‡≈˛ò (anatomy) ˛˛ôÎ≈ˆÏÓ«˛ˆÏíÓ˚ õyïƒˆÏõ !ÓˆÏü°Ï xD!›˛˛

¢òy_´ (identify) ˛Ñ˛Ó˚y £Î˚– ~Ñ˛›˛y v z̨ˆÏÕ‘ÖˆÏÎyÜƒ !Ó°ÏÎ˚ £ú ˆÎ ≤ÃyÑ,̨ !ì˛Ñ˛ !òÎ˚ˆÏõ !Ñ˛ä%È !Ñ˛ä%È v˛z!qî ~Ñ˛!›˛

!ÓˆÏü°Ï ˛ô!Ó˚ˆÏÓˆÏü ãß√yÎ˚ Á Óv ¸̨ £Î˚– Á£z !ÓˆÏü°Ï ˛ô!Ó˚ˆÏÓˆÏü (environment) ˛ÌyÑ˛yÓ˚ ãòƒ v z̨!qˆÏîÓ˚

õˆÏïƒ ˆÓü !Ñ˛ä%È x!¶˛ˆÏÎyãòÜì˛ ˛ô!Ó˚Óì≈˛ò (adaptive modification) ˛ú«˛ Ñ˛Ó˚y ÎyÎ˚ ~ÓÇ ~!›˛ ì˛yÓ˚

xhs˘˛Ü≈‡˛ˆÏòÁ (anatomy) ˛≤ÃÑ˛yü ˛ôyÎ˚– ~£z xïƒyÎ˚!›˛ˆÏì˛ xyõÓ˚y ~Ñ˛!›˛ !ÓˆÏü°Ï ˛ô!Ó˚ˆÏÓˆÏü v˛zÍ˛ôß¨ v˛z!qî

SˆÎõò ãúã v z̨!qî Óy Hydroplyte, ˛ãyDú v z̨!qî Óy Xerophyte ˛~ÓÇ ˛ôÓ̊y◊Î̊# v z̨!qî Óy Epiphyte)
˛!òÓ≈yâ˛ò Ñ˛ˆÏÓ˚ ì˛yÓ˚ !Ó!¶˛ß¨ xˆÏDÓ˚ Sõ)úñ Ñ˛y[˛ Óy ˛ôyì˛yÓ˚V Óylfl˛¢Çfl˛iyò ¢¡∫ı˛#Î˚ xhs˘˛Ü≈‡˛ò (Ecological
Anatomy) ˛õy£zˆÏe´yˆÏflÒyˆÏ˛ôÓ˚ õyïƒˆÏõ ˛ôÓ˚#«˛y Ñ˛ˆÏÓ˚ ˆîÖÓ–

10.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í (Requirements)

1. ˛v˛z˛ôÎ%_´˛ v˛z!qˆÏîÓ˚ õ)úñ Ñ˛yu˛ xÌÓy ˛ôyì˛y
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2. ˛ˆÓœv˛ Sòì%̨ òV (blade)

3. ˛ì%̨ !ú (brush)

4. ˛üúyÑ˛y (needle)

5. ˛ÁÎ̊yâ˛ @’y¢ (watch glass)

6. ˛fl ‘̨y£zv˛ (slide)

7. ˛xyÓÓ˚í# Ñ§̨ yâ˛ (cover slip)

8. ˛˛ô!Ó˚‹ÒyÓ˚ Ñ˛y˛ô Ï̂v˛̧Ó˚ ›%̨ Ñ˛ Ï̂Ó˚y (piece of clean cloth)

9. ˛ãú (water)

10. ˛ˆÎÔ!ÜÑ˛ xí%Ó#«˛í Îs f̨ (compound microscope)

10.3 v z̨!qî x Ï̂DÓ˚ ˆäÈîÑ˛Ó˚í (Section cutting of plant organs)

≤ÃyÆ v˛z!qî òõ%òy!›˛ˆÏÑ˛ Sõ)úñ Ñ˛yu˛ Óy ˛ôyì˛yV ≤ÃÌˆÏõ ¢)- ˆäÈî Ñ˛ˆÏÓ˚ S≤Ãfl˛iˆÏFäÈˆÏîV Ñ˛y›˛y

›%˛Ñ˛ˆÏÓ˚y=!ú ÁÎ˚yâ˛ @’yˆÏ¢Ó˚ ãˆÏú !¶˛!ãˆÏÎ˚ Ó˚yÖ%ò– òõ%òy!›˛ õ)ú Óy Ñ˛yu˛ £ˆÏú ˆ¢!›˛ Óyõ £yˆÏì˛Ó˚

ì˛ã≈ò# (index finger), ˛õïƒõy (middle finger) ˛Á Ó,k˛yà%ú#Ó˚ (thumb) ˛¢y£yˆÏÎƒ ~õò¶˛yˆÏÓ ïÓ˚&òñ

ÎyˆÏì˛ õ)ú Óy Ñ˛yˆÏu˛Ó˚ Ñ˛y›˛y ì˛ú!›˛ ì˛ã≈ò# Á Ó,k˛yà%ú#Ó˚ !Ñ˛ä%È›˛y Á˛ôˆÏÓ˚ ÌyˆÏÑ˛– ~ÓyˆÏÓ˚ ˆÓœv˛!›˛ v˛yò£yˆÏì˛

ïˆÏÓ˚ òõ%òy!›˛Ó˚ Á˛ôˆÏÓ˚ xyò%¶)˛!õÑ˛¶˛yˆÏÓ (transversely) ˛ˆÓ˚ˆÏÖ ~Ñ˛›˛yˆÏò ˛ôyì˛úy ˆäÈî (section) ˛Ñ˛y›%˛ò–

~¶˛y Ï̂Ó ˆÓü Ñ˛ Ï̂Î˚Ñ˛!›˛ ˆäÈî Ñ˛y›˛y £ Ï̂ú ˆäÈî=!ú ãú˛ô)í≈ ÁÎ˚yâ˛ @’y Ï̂¢ Ó˚yÖ%ò Á Ó yü !î Ï̂Î˚ ã Ï̂úÓ˚ õ Ï̂ïƒ

v%̨ !Ó Ï̂Î˚ !îò–

˛ôyì˛yÓ˚ ˆäÈî Ñ˛y›˛yÓ˚ ¢õÎ˚ ˛ôyì˛yÓ˚ ˆÌ Ï̂Ñ˛ õïƒ!üÓ˚y!›˛ (midvein) ˛ì%̨ Ï̂ú !òò– ˛ôyì˛yÓ˚ ö˛ú Ï̂Ñ˛Ó˚ xï≈yÇü

ˆÌˆÏÑ˛ Ñ˛ˆÏÎ˚Ñ˛!›˛ !ò!î≈‹T õyˆÏ˛ôÓ˚ ›%˛Ñ˛Ó˚y S≤ÃyÎ˚ 0.5 × 2 ˛ˆ¢!õ xÇü!Ó!ü‹TV ˆÑ˛ˆÏ›˛ !òò– ~ÓyˆÏÓ˚ xyú% Óy

ÜyãˆÏÓ˚Ó˚ !¶˛ì˛ˆÏÓ˚Ó˚ xÇü ˆÌˆÏÑ˛ ~Ñ˛›%˛ xyÎ˚ì˛yÑ˛yÓ˚ xÇü S≤ÃyÎ˚ 0.5 × 2-2.5 ˛ˆ¢!õ xÇü!Ó!ü‹TV ÓyÓ˚

Ñ˛ˆÏÓ˚ ˆÑ˛ˆÏ›˛ ì˛yÓ˚ õyG˛Öyò ÓÓ˚yÓÓ˚ ˆÓœv˛ !îˆÏÎ˚ !â˛ˆÏÓ˚ !òò– ~Ó˚˛ôÓ˚ ˛ôyì˛yÓ˚ ›%˛Ñ˛ˆÏÓ˚y!›˛ Á£z ˆâ˛Ó˚y fl˛iyˆÏò

ú¡∫yú!¡∫¶˛yˆÏÓ ë%˛!Ñ˛ˆÏÎ˚ !îò ~ÓÇ õ)ú Óy Ñ˛yˆÏu˛Ó˚ !‡˛Ñ˛ ˆÎ¶˛yˆÏÓ ˆäÈî ˆÑ˛ˆÏ›˛!äÈˆÏúòñ !‡˛Ñ˛ ~Ñ˛£zÓ˚Ñ˛õ ¶˛yˆÏÓ

Óyõ£yˆÏì˛ xyú% Óy ÜyãˆÏÓ˚Ó˚ ›%˛Ñ‰˛Ó˚yÈÙÈ¢£ ˛ôyì˛y ~ÓÇ v˛yò£yˆÏì˛ ˆÓœv˛ ïˆÏÓ˚ xyò%¶)˛!õÑ˛¶˛yˆÏÓ (transversely)
˛~Ñ˛›˛yˆÏò ˛ôyì˛úy ˆäÈî Ñ˛y›%̨ ò– xyú% Óy ÜyãˆÏÓ˚Ó˚ Ñ˛y›˛y xÇüÈÙÈ¢£ ˛ôyì˛yÓ˚ ≤Ãfl˛iˆÏFäÈî ~ÓyÓ˚ ãú˛ô)í≈ ÁÎ˚yâ˛

@’yˆÏ¢ ˆÓ˚ˆÏÖ xyú% Óy ÜyãˆÏÓ˚Ó˚ Ñ˛y›˛y xÇü Óyî !îˆÏÎ˚ !îò–
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10.4 ˆäÈî !òÓ≈yâ˛ò Á fl ‘̨y£zv˛ ≤Ãlfl˛ì˛Ñ˛Ó˚í (Selection of Sections and
preparation of Slides)

ÁÎ˚yâ˛ @’y Ï̂¢ Ó˚yÖy ˆäÈî=!ú (sections) ˛ˆÌˆÏÑ˛ ¢ÓˆÏâ˛ˆÏÎ˚ ˛ôyì˛úyñ ¶˛y¢õyò ~ÓÇ ¢õyò fl˛i(úì˛y !Ó!ü‹T

(thickness) ˛ˆäÈî=!úˆÏÑ˛ ≤ÃÌˆÏõ !òÓ≈yâ˛ò Ñ˛Ó˚&ò Á ~=!úˆÏÑ˛ ~Ñ˛!›˛ Ñ§˛yˆÏâ˛Ó˚ fl ‘̨y£ẑ Ïv˛ ã˛ú !îˆÏÎ˚ ˛ôÓ˚˛ôÓ˚

¢yãyò– ~Ñ˛!›˛ ˆÎÔ!ÜÑ˛ õy£ẑ Ïe´y Ï̂flÒy Į̈̂ ôÓ˚ ì˛úyÎ˚ ˆäÈî=!ú ˛ôÓ˚#«˛y Ñ˛Ó˚&ò ~ÓÇ ¢Ó Ï̂â˛ Ï̂Î˚ ˛ôyì˛úy Á ¢õì˛ Ï̂ú

Ñ˛y›˛y ˆäÈî!›˛ˆÏÑ˛ Ó yü !îˆÏÎ˚ ˛ô,ÌÑ˛ Ñ˛ˆÏÓ˚ ~Ñ˛!›˛ òì%˛ò fl˛‘y£zˆÏv˛ Ó˚yÖ%ò Á ãú !îˆÏÎ˚ õyv˛zr›˛ Ñ˛ˆÏÓ˚ ~Ñ˛!›˛

Ñ˛¶˛yÓ˚!fl˛‘˛ô â˛y˛ôy !îò– ≤ÃˆÏÎ˚yãò £ˆÏú ˆäÈî!›˛ˆÏÑ˛ !Ó¢õyÑ≈˛ Ó yv˛zò (Bismark Brown) myÓ˚y Ó˚!Oì˛ Ñ˛ˆÏÓ˚

ˆòÁÎ˚y ÎyÎ˚–

10.5 xí%Ó#«˛í Î Ï̂s˛f ˛ôÎ≈̂ ÏÓ«˛í (Microscopic Observation)

˛ˆÎÔ!ÜÑ˛ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ˛ôÎ≈ˆÏÓ«˛ˆÏíÓ˚ ¢õÎ˚ ≤ÃÌˆÏõ v z̨!qˆÏîÓ˚ õyv z̨r›˛ Ñ˛Ó˚y ˆäÈî xÇü!›˛ ˆúy ˛ôyÁÎ˚yÓ˚

x!¶˛úˆÏ«˛ƒ (low power objective) ˛ˆîˆÏÖ !òò– ~ÓyÓ˚ ~!›˛ˆÏÑ˛ £y£z ˛ôyÁÎ˚yÓ˚ x!¶˛úˆÏ«˛ƒÓ˚ (high
power objective) ˛ì˛úyÎ˚ !òˆÏÎ˚ xy¢%ò ~ÓÇ ˛ô!Ó˚!ï ˆÌˆÏÑ˛ ˆÑ˛ˆÏwÓ˚ !îˆÏÑ˛ ¢!Iì˛ Ñ˛úyhfl˛ÏÓ˚=!ú ú«˛ƒ

Ñ˛Ó˚&ò– õ)ú Á Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî ≤ÃyÆ ˆäÈî!›˛ (section) ˛¢yïyÓ˚í¶˛yˆÏÓ ˆÜyúyÑ˛yÓ˚ (circular) ˛Óy

â˛ì%̨ ¶%≈̨ ãyÑ˛yÓ˚ (square) ˛£ÁÎ˚yÎ˚ Ñ˛úyhfl˛ÏÓ˚=!ú ˛ô!Ó˚!ï ˆÌˆÏÑ˛ ÷Ó˚& Ñ˛ˆÏÓ˚ ˆÑ˛w ˛ôÎ≈hs˘˛ ˛ôÎ≈ˆÏÓ«˛í Ñ˛Ó˚ˆÏì˛

˛ôyÓ˚ˆÏÓò– !Ñ˛ls˘˛ ≤Ãfl˛iˆÏFäÈî!›˛ ˛ôyì˛yÓ˚ £ˆÏú Ñ˛úyhfl˛ÏÓ˚=!ú Á˛ôÓ˚ ˆÌˆÏÑ˛ (Upper epidermis) ÷Ó˚& Ñ˛ Ï̂Ó˚

ò#ˆÏâ˛Ó˚ !îˆÏÑ˛ (lower epidermis) ú«˛ƒ Ñ˛Ó˚̂ ÏÓò– ˛ôÎ≈̂ ÏÓ«˛í Ñ˛Ó˚yÓ˚ ¢õÎ˚ !Ó!¶˛ß¨ Ñ˛úyhfl Į̈Ó˚=!ú ˛ôÓ˚̨ ôÓ˚

ˆÎ¶˛yˆÏÓ õy£zˆÏe´yˆÏflÒyˆÏ˛ô ˆîÖˆÏì˛ ˛ôyˆÏFäÈò ì˛y ~Ñ˛›˛y Ñ˛yÜˆÏã !â˛ey!Î˚ì˛ Ñ˛Ó˚&ò–

10.6 ãúã v˛z!qî HydrillaÈÙÈÓ˚ Ñ˛yˆÏu˛Ó˚ xhs˘˛Ü≈‡˛ˆÏòÓ˚ ¢!â˛e Óí≈òyÑ˛Ó˚í

(Description of Internal anatomy of hydrophytic plant Nerium
sp with diagram)

Hydrilla ˛Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈî Ñ˛ˆÏÓ˚ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ¢y£yˆÏÎƒ ˛ôÓ˚#«˛y Ñ˛Ó˚ˆÏú ˛ô!Ó˚!ï ˆÌˆÏÑ˛ !¶˛ì˛ˆÏÓ˚Ó˚

!îˆÏÑ˛ !ò¡¨!ú!Öì˛ Ñ˛úy=!úˆÏÑ˛ !Óòƒhfl˛Ï ÌyÑ˛ˆÏì˛ ˆîÖy ÎyˆÏÓ S!â˛eÈÙÈ10.1 ˛ˆîÖ%òV–

A. ˛cÑ˛ (Epidermis) ˛É ~!›˛ ¢Ó Ï̂â˛ Ï̂Î̊ Óy£ẑ ÏÓ̊Ó̊ ˆÑ˛y°ÏÈhfl Į̈Ó̊– ˆÑ˛y°Ïhfl Į̈Ó̊!›˛ ~Ñ˛Ñ˛ (single) ˛~ÓÇ Ñ˛ì˛=!ú

˛ôyì˛úy ≤Ãyâ˛#Ó˚!Ó!ü‹T (thin walled) ˛ˆÑ˛y°Ï !îˆÏÎ˚ Ü!‡˛ì˛– ˆÑ˛y°Ï=!ú ˆÑœ˛yˆÏÓ˚y≤’yfi›˛˛ô)í≈ ~ÓÇ cˆÏÑ˛Ó˚ Óy£zˆÏÏÓ˚

!Ñ˛v z̨!›˛Ñ˛ú‰ xò%̨ ô!fl˛iì˛–

B. ˛Ó!£Éhfl˛ÏÓ˚ (Cortex) ˛É ~£z xMÈ˛ú!›˛ Ó,£îyÑ˛yÓ˚ ~ÓÇ ˛ôyì˛úy ≤Ãyâ˛#Ó˚ Î%_´ Á ≤Ãâ%̨ Ó˚ ˆÑ˛y°Ïyhs˘˛Ó˚fl˛iyò

!Ó!ü‹T ˛ôƒyˆÏÓ˚òÑ˛y£zõy (Parenchyma) ˛myÓ˚y Ü!‡˛ì˛– ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï=!úˆÏì˛ ˆÑœ˛yˆÏÓ˚y≤’yfi›˛ ÌyˆÏÑ˛–
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Ó!£Éhfl˛ÏˆÏÓ˚ Ó˝¢ÇÖƒÑ˛ ÓyÎ%̊≤ÃˆÏÑ˛y¤˛ (air cavity) ˛ú«˛ Ñ˛Ó˚y ÎyÎ˚–

C. ˛xhs˘˛Éhfl Į̈Ñ˛ Á ˛ô!Ó˚â˛e´ (Endodermis and Pericycle) ˛É ~Ñ˛hfl˛ÏÓ˚Î%_´ ¢%Ü!‡˛ì˛ xhs˘˛Éhfl˛ÏÑ˛

˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !òˆÏÎ˚ Ü!‡˛ì˛– ˛ô!Ó˚â˛e´Á ~Ñ˛hfl˛ÏÓ˚!Ó!ü‹T ~ÓÇ ~!›˛ ˆÑ˛whfl˛ÏΩ˛ Óy !fi›˛!úˆÏÑ˛ ˆÓ‹Tò Ñ˛ˆÏÓ˚

Ó˚yˆÏÖ–

!â˛e 10.1 Hydrilla ˛Ñ˛yˆÏu˛Ó˚ ≤Ãfl˛iˆÏFäÈî

D. ˛òy!úÑ˛y Óy!u˛ú (Vascular Bundle) ˛É ~!›˛ Ö%Ó£z ¢Ó̊ú ≤ÃÑ,̨ !ì˛Ó̊ñ ~Ñ˛ Ï̂Ñ˛!wÑ˛ (concentric)
˛Á Ók˛ (Closed type)– ãy£zˆÏúõ Ñ˛úyÓ˚ x!hfl˛Ïc Ö%Ó£z Ñ˛õ ~ÓÇ ~!›˛ !fi›˛!úÓ˚ !‡˛Ñ˛ õïƒ¶˛yˆÏÜ Ö%Ó

¢yõyòƒ ˛ô!Ó˚õyˆÏí ÌyˆÏÑ˛– ãy£zˆÏúõˆÏÑ˛ ˆÓ‹Tò Ñ˛ˆÏÓ˚ ˆöœ˛yˆÏÎ˚õ Ñ˛úy ÌyˆÏÑ˛– Ñ˛ƒy!¡∫Î˚yõ Ñ˛úy ¢¡ô)í≈ xò%̨ ô!fl˛iì˛

ÌyˆÏÑ˛–

E. ˛õIy (Pith) ˛É xò%˛ô!fl˛iì˛–

10.6.1 ˛≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ

 ãy£ẑ Ïúõ ~u˛yÑ≈˛ (Endarch) ˛≤ÃÑ,˛!ì˛Ó˚–

ÙÙÙÈ ¢%ì˛Ó˚yÇ òõ%òy!›˛ Ñ˛y Ï̂u˛Ó˚ ≤Ãfl˛i Ï̂FäÈî–

 òy!úÑ˛y Óy!u˛ú (Vascular bundle) ˛¢ÇÎ%_´ (conjoint) ˛Á Ók˛ (closed)–

 õIy (Pith) ˛xò%̨ ô!fl įì˛–

ÈÙÙÙÈ ¢%ì˛Ó˚yÇ òõ%òy!›˛ ~Ñ˛Ó#ã˛ôe# Ñ˛y Ï̂u˛Ó˚ ≤Ãfl˛i Ï̂FäÈî–

cÑ˛

Ó!£Éhfl˛ÏÓ˚

xhs˘̨ Égfl Į̈Ñ˛

ˆöœ˛yˆÏÎ˚õ

ãy£ẑ Ïúõ

ÓyÎ˚%ÈÙÈ≤ÃˆÏÑ˛y¤˛
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10.6.2 ˛òõ%òy!›˛Ó˚ Ñ˛y Ï̂u˛ ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

 Ó!£Éhfl Į̈Ñ˛ (epidermis) ˛˛ôyì˛úy ≤Ãyâ˛#Ó̊!Ó!ü‹T (thin walled) ˛ôƒy Ï̂Ó̊òÑ˛y£zõy ˆÑ˛y°Ï !î Ï̂Î̊ ˜ì˛!Ó̊–

 ˛ôeÓ˚ı…˛ (stomata) ˛Á !Ñ˛v˛z!›˛Ñ˛ú (cuticle) ˛xò%̨ ô!fl˛iì˛–

 Îy!s f̨Ñ˛ Ñ˛úy (mechanical tissue) ˛xò%̨ ô!fl įì˛–

 Ó!£Éhfl˛ÏˆÏÓ˚ (cortex) ˛x¢ÇÖƒ ÓyÎ%̊≤Ã Ï̂Ñ˛y¤˛ (air cavity) ˛Óì≈˛õyò–

 òy!úÑ˛y Óy!u˛ú (vascular bundle) ˛¢Ó˚ú ≤ÃÑ,̨ !ì˛Ó˚–

 ãy£zˆÏúõ !fi›˛!úÓ˚ !‡˛Ñ˛ õïƒyÇˆÏü Ö%Ó ¢yõyòƒ ˛ô!Ó˚õyˆÏí Óì≈˛õyò–

 ãy£ẑ ÏúˆÏõÓ˚ ì%̨ úòyÎ˚ ˆöœ̨ yˆÏÎ˚õ ¢%Ü!‡˛ì˛–

¢%ì˛Ó˚yÇ ˆîÖy Îy Ï̂FäÈ ˆÎ ≤Ãî_ òõ%òy!›˛ ~Ñ˛Ó#ã˛ôe# Ñ˛y Ï̂u˛Ó˚ ~ÓÇ v z̨_´ â˛!Ó˚e=!ú ãúã v z̨!q Ï̂îÓ˚

(hydrophyte) ˛˜Ó!ü‹Tƒ Ó£ò Ñ˛ Ï̂Ó̊–

10.6.3 ˛õhs˘˛Óƒ

ú«˛ƒ Ñ˛Ó˚&ò ˆÎ ãúã v z̨!q Ï̂î òy!úÑ˛y Óy!u˛ú Óy ¢ÇÓ£ò Ñ˛úy ¢%Ü!‡˛ì˛ £Î˚ òy ~ÓÇ ãy£ẑ Ïú Ï̂õÓ˚

˛ô!Ó˚õyí Ö%Ó£z Ñ˛õ ÌyˆÏÑ˛– ~äÈyv˛¸yÁ ~ˆÏîÓ˚ Îy!s˛fÑ˛ Ñ˛úy ~ÓÇ Ó!£Éhfl˛ÏˆÏÑ˛ ˛ôeÓ˚ı…˛ Óy !Ñ˛v˛z!›˛Ñ˛ú xò%˛ô!fl˛iì˛

ÌyˆÏÑ˛– ~Ñ˛y!ïÑ˛ ÓyÎ%̊≤ÃˆÏÑ˛y¤˛ v z̨!qîˆÏÑ˛ ˆ¶˛ˆÏ¢ ÌyÑ˛ˆÏì˛ ¢y£yÎƒ Ñ˛ˆÏÓ˚ñ Ñ˛yˆÏã£z ~£z ¢Ó ˜Ó!ü‹Tƒ ÌyÑ˛yÓ˚ ãòƒ

òõ%òy!›˛ !òÉ¢ Ï̂® Ï̂£ ãúã v z̨!qî (Hydrilla) ˛Ñ˛y Ï̂u˛Ó˚–

10.7 ãyDú v˛z!qî NeriumÈÙÈ~Ó˚ ˛ôyì˛yÓ˚˚ xhs˘˛Ü≈‡˛ˆÏòÓ˚ ¢!â˛e Óí≈òyÑ˛Ó˚í

(Description of the internal anatomy of the leaf of Xerophytic
plant Nerium sp. with diagram)

Nerium ˛˛ôyì˛yÓ˚ ≤Ãfl˛iˆÏFäÈî Ñ˛ˆÏÓ˚ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ¢y£yˆÏÎƒ ˛ôÓ˚#«˛y Ñ˛Ó˚ˆÏú Á˛ôˆÏÓ˚Ó˚ ˆÌˆÏÑ˛ ò#ˆÏâ˛Ó˚

!îˆÏÑ˛ !ò¡¨!ú!Öì˛ Ñ˛úyhfl˛ÏÓ˚=!ú !Óòƒhfl˛Ï ÌyÑ˛ˆÏì˛ ˆîÖy ÎyˆÏÓ S!â˛eÈÙÈ10.2 ˛ˆîÖ%òV–

A. ˛|ïπ≈cÑ˛ (Upper Epidermis) ˛É Ó˝hfl˛ÏÓ˚# S3-4 ˛hfl˛ÏÓ˚Î%_´V ~ÓÇ ≤Ã!ì˛!›˛ hfl˛ÏÓ˚ áò¢!ß¨!Ó‹T

(compactly arranged) ˛xyÎ̊ì˛yÑ˛yÓ̊ ˆÑ˛y°Ï !î Ï̂Î̊ Ü!‡˛ì˛– ˆÑ˛y°Ï=!ú Óí≈£#ò (colourless) ˛~ÓÇ ¢Ó Ï̂â˛ Ï̂Î̊

Óy£zˆÏÓ˚Ó˚ hfl˛ÏˆÏÓ˚Ó˚ ˆÑ˛y°Ï=!ú !Ñ˛v z̨!›˛Ñ˛ú Î%_´–

B. ˛ˆõ Ï̂¢y!ö˛ú Ñ˛úy (Mesophyll Tissue) ˛É ~£z Ñ˛úy ˛ôƒy!úˆÏ¢v˛ (Palisade) ˛Á fl˛ôO#

(Spongy) ˛˛ôƒyˆÏÓ˚òÑ˛y£zõy myÓ˚y Ü!‡˛ì˛– ˛ôƒy!úˆÏ¢v˛ ˆÑ˛y°Ï=!ú hfl˛ÏΩ˛yÑ˛yÓ˚ (columnar), ˛áò¢!ß¨!Ó‹T
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(compactly arranged) ˛~ÓÇ ≤Ãâ%˛Ó˚ ˆÑœ˛yˆÏÓ˚y≤’yfi›˛ (Chloroplast) ˛Î%_´ £Î˚ ~ÓÇ |ïπ≈ Á !ò¡¨ v z̨¶˛Î˚

!îˆÏÑ˛£z !Óòƒhfl˛Ï ÌyˆÏÑ˛– ~£z î%£z ≤Ãfl˛i ˛ôƒy!úˆÏ¢v˛ ˆÑ˛y°Ï=!úÓ˚ õïƒÓì≈˛# fl˛iyò Óyì˛yÓÑ˛yü (air space) ˛Î%_´ñ

ˆÑœ˛yˆÏÓ˚y≤’yfi›˛˛ô)í≈ñ «%˛oyÑ˛yÓ˚ Á ≤ÃyÎ˚ ¢õÓƒy¢#Î˚ fl˛ôO# ˆÑ˛yˆÏ°ÏÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ hfl˛ÏÓ˚ ÌyˆÏÑ˛– ˆõˆÏ¢y!ö˛ú Ñ˛úyÓ˚

õyˆÏG˛ õyˆÏG˛ Ñ˛ƒyú!¢Î˚yõ x:ƒyˆÏúˆÏ›˛Ó˚ ˆÑ˛úy¢=Fä (crystals)È ˛ô!Ó˚ú!«˛ì˛ £Î˚–

C. ˛òy!úÑ˛y Óy!u˛ú (Vascular Bundle) ˛É òy!úÑ˛y Óy!u˛ú=!ú ¢ÇÎ%_´ (conjoint), ˛¢õ˛ôyŸª#≈Î˚

(collateral) ˛~ÓÇ Ók˛ ≤ÃÑ,˛!ì˛Ó˚ (closed) ˛~ÓÇ ~=!ú ˛ôƒy!úˆÏ¢v˛ Á fl˛ôO# ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï=!úÓ̊

õïƒÓì≈˛# fl˛iyò ÓÓ˚yÓÓ˚ !Óòƒhfl˛Ï ÌyˆÏÑ˛– Óy!u˛ú=!ú ~Ñ˛hfl˛ÏÓ˚# ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ Ü!‡˛ì˛ Óy!u˛ú

xyÓÓ̊í# (bundle sheath) ˛myÓ̊y ˆÓ!‹Tì˛– ≤Ã¢y!Ó̊ì˛ (extended) ˛Óy!u˛ú xyÓÓ̊í# ˆò£z– ≤Ã!ì˛!›˛ Óy!u˛ Ï̂úÓ̊

˛ô!Ó˚!ïÓ˚ x!¶˛õ%ˆÏÖ ãy£zˆÏúõ (xylem) ˛Á ˆÑ˛ˆÏwÓ˚ x!¶˛õ%ˆÏÖ ˆöœ˛yˆÏÎ˚õ (phloem) ˛ÌyˆÏÑ˛–

!â˛e 10.2 Nerium ˛SÑ˛ÓÓ˚#V ˛ôyì˛yÓ˚ ≤Ãfl˛iˆÏFäÈî

D. ˛!ò¡̈cÑ˛ (Lower epidermis) ˛É Ó˝hfl Į̈Ó˚# S¢yïyÓ˚íì˛ 3 ˛hfl Į̈Ó˚Î%_´V ~ÓÇ ≤Ã!ì˛!›˛ hfl Į̈Ó˚ áò¢!ß̈!Ó‹T

xyÎ˚ì˛Ñ˛yÓ˚ ˆÑ˛y°Ï !îˆÏÎ˚ Ü!‡˛ì˛– ¢ÓˆÏâ˛ˆÏÎ˚ ò#ˆÏâ˛Ó˚ hfl˛ÏÓ˚!›˛ ˛ô%Ó˚ !Ñ˛v˛z!›˛Ñ˛ú‰Î%_´– !ò¡¨hfl˛ÏÑ˛ õyˆÏG˛ õyˆÏG˛ ¶§˛yã

£ˆÏÎ˚ ˛ôeÓ˚ı…˛#Î˚ Ñ)˛˛ô (stomatal pit) ˛òyõÑ˛ xhs˘˛¶§˛yã ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– ˛ôeÓ˚ı…̨ =!ú (stomata) ˛~£z Ñ)˛ˆÏ˛ô

!Ñ˛v z̨!›˛Ñ‰̨ ú

|ïπ≈cÑ˛

˛ôƒy!ú Ï̂¢v˛ ˛ôƒy Ï̂Ó˚òÑ˛y£zõy

ˆÑ˛úy¢ =FäÈ

ãy£ẑ Ïúõ

fl˛ôO# ˛ôƒyˆÏÓ˚òÑ˛y£zõy

Óy!u˛ú xyÓÓ˚í#

ˆöœ˛yˆÏÎ˚õ

˛ôeÓ˚ı…̨

˛ôeÓ˚ı…̨ #Î˚ Ñ)̨ ˛ô

~Ñ˛ˆÏÑ˛y°Ï# ˆÓ˚yõ

˛ôƒy!ú Ï̂¢v˛ ˛ôƒy Ï̂Ó˚òÑ˛y£zõy

!ò¡¨hfl Į̈Ñ˛



50   NSOU  CC-BT-05

xÓfl˛iyò Ñ˛ˆÏÓ˚ñ ~ãòƒ ~!›˛ˆÏÑ˛ !òõ!Iì˛ (sunken) ˛˛ôeÓ˚ı…˛ Óúy £Î˚– ~£z≤ÃÑ˛yÓ˚ xhs˘˛fl˛i ¶§˛yˆÏãÓ˚

â˛y!Ó˚!îˆÏÑ˛Ó˚ ˆÑ˛y°Ï=!ú ˆÌˆÏÑ˛ ~Ñ˛ˆÏÑ˛y°Ï# (unicellular) ˛ˆÓ˚yõ (trichomes) ˛v˛zÍ˛ôß¨ £ˆÏÎ˚ ˛ôeÓ˚ı…˛#Ó˚ Ñ)˛ˆÏ˛ô

≤Ã Ï̂Óü Ñ˛ Ï̂Ó˚–

10.7.1 ˛≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ

 |ïπ≈cÑ˛ Á !ò¡¨cÑ˛ Óì≈̨ õyò–

 v z̨¶˛Î˚ cˆÏÑ˛Ó˚ õyG˛ÖyˆÏò ˆÑœ̨ yˆÏÓ˚y≤’y¢!›˛v˛ Î%_´ ˆõˆÏ¢y!ö˛ú Ñ˛úy v z̨̨ ô!fl˛iì˛–

 òy!úÑ˛y Óy!u˛ú ¢õ˛ôyŸª#≈Î˚ Á Ók˛– ãy£zˆÏúõ ˛ô!Ó˚!ï x!¶˛õ%ˆÏÖ Á ˆöœ˛yˆÏÎ˚õ ˆÑ˛wy!¶˛õ%Ö#˛

ÌyˆÏÑ˛–

 ~Ñ˛y!ïÑ˛ òy!úÑ˛y Óy!u˛ú Óì≈˛õyò ~ÓÇ Óy!u˛ú=!ú Óy!u˛ú xyÓÓ˚í# (bundle sheath)
˛myÓ˚y ˛ô!Ó˚Ó,ì˛– ¢%ì˛Ó˚yÇ òõ%òy!›˛ ˛ôyì˛yÓ˚ ≤Ãfl˛iˆÏFäÈî–

 ÷ï%õye !ò¡¨cˆÏÑ˛ ˛ôeÓ˚ı…̨  Óì≈˛õyò–

 ˆõˆÏ¢y!ö˛ú Ñ˛úy fl˛ôO# Á ˛ôƒy!úˆÏ¢v˛ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ~£z î%Û!›˛ hfl˛ÏˆÏÓ˚ !ÓˆÏ¶˛!îì˛–

¢%ì˛Ó˚yÇ òõ%òy!›˛ !Ó°Ïõ˛ô,¤˛ (dorsiventral) ˛ôyì˛yÓ˚ ≤Ãfl˛i Ï̂FäÈî–

10.7.2 ˛òõ%òy!›˛Ó˚ ˛ôyì˛yÎ˚ ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

 |ïπ≈˛ Á !ò¡¨ v z̨¶˛Î˚ cÑ˛£z Ó˝hfl˛ÏÓ˚#–

 c Ï̂Ñ˛Ó˚ Óy£ẑ ÏÓ˚ !Ñ˛v z̨!›˛Ñ˛ú‰ (cuticle) ˛v z̨̨ ô!fl įì˛–

 ÷ï%õye !ò¡¨cˆÏÑ˛ ˛ôeÓ˚ı…˛ v˛z˛ô!fl˛iì˛ ~ÓÇ ~!›˛ ˛ôeÓ˚ı…˛#Î˚ Ñ)˛ˆÏ˛ô (stomatal pit) ˛xÓfl˛iyò Ñ˛ˆÏÓ˚

xÌ≈yÍ ˛ôeÓ˚ı…˛ !òõ!Iì˛ (Sunken stomata) ˛≤ÃÑ,˛!ì˛Ó˚–

 ˛ôeÓ˚ı…˛#Î˚ Ñ)˛ˆÏ˛ô x¢ÇÖƒ ~Ñ˛ˆÏÑ˛y°Ï# ˆÓ˚yõ (trichome) ˛Ìy Ï̂Ñ˛–

 v˛z¶˛Î˚ cˆÏÑ˛Ó˚ !îˆÏÑ˛£z ˛ôƒy!úˆÏ¢v˛ ˛ôƒyˆÏÓ˚òÑ˛y£zõy Á õyG˛ÖyˆÏò fl˛ôO# hfl˛ÏÓ˚ v˛z˛ô!fl˛iì˛–

 òy!úÑ˛y Óy!u˛ú ¢%Ü!‡˛ì˛–

 Á˛ôˆÏÓ˚ ˛ôƒy!úˆÏ¢v˛ hfl˛ÏˆÏÓ˚ xïyì˛Ó ˆÑ˛úy¢ SÑ˛ƒyú!¢Î˚yõ x:yˆÏú›˛V v˛z̨ ô!fl˛iì˛–

¢%ì˛Ó˚yÇ ˆîÖy ÎyˆÏFäÈ ˆÎ ≤Ãî_ òõ%òy!›˛ !mÓ#ã˛ôe# ˛ôyì˛yÓ˚ ~ÓÇ ~ˆÏì˛ ãyDú v˛z!qˆÏîÓ˚ (Xerophyte)
~Ñ˛y!ïÑ˛ â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ Óì≈̨ õyò–
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10.7.3 ˛õhs˘˛Óƒ

ãyDú v z̨!qî ˆÎÖy Ï̂ò ãß√yÎ˚ñ ˆ¢Öy Ï̂ò ˛ôÎ≈yÆ ãú òy ÌyÑ˛yÎ˚ ~ãyì˛#Î˚ v z̨!q Ï̂îÓ˚ ~Ñ˛›˛y ¢£ãyì˛

≤ÃÓíì˛y £ú ãˆÏúÓ˚ x˛ôâ˛Î˚ Óı˛ Ñ˛Ó˚y– fl ∫̨y¶˛y!ÓÑ˛¶˛yˆÏÓ£z ˛Óy‹ôˆÏõyâ˛ˆÏòÓ˚ (transrpiration) ˛ö˛ˆÏú ÎyˆÏì˛

ãú !òÜ≈ì˛ òy £ˆÏì˛ ˛ôyˆÏÓ˚ ˆ¢ãòƒ ˛ôyì˛yÎ˚ ~Ñ˛y!ïÑ˛ ãyDú x!¶˛ˆÏÎyãò (xerophytic adaptation)
˛ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ˆÎõò Ó˝hfl˛ÏÓ˚# cÑ˛ñ !Ñ˛v z̨!›˛Ñ˛ˆÏúÓ˚ v˛z̨ ô!fl˛i!ì˛ñ !òõ!Iì˛ ˛ôeÓ˚ı…̨ ñ ˛ôeÓ˚ı…̨ #Î˚ Ñ)̨ ˆÏ˛ô ˆÓ˚yˆÏõÓ˚

(trichome) ˛v z̨̨ ô!fl˛i!ì˛ £zì˛ƒy!î ¢Ó£z ãú ¢ÇÓ˚«˛ˆÏíÓ˚ Ñ˛yˆÏã ÓƒÓ£*ì˛ £Î˚– ~äÈyv ¸̨y ¢%Ü!‡˛ì˛ ãy£ẑ Ïúõ Á

ˆöœ˛yˆÏÎ˚õÁ ãyDú x!¶˛ˆÏÎyãòˆÏÑ˛ ¢õÌ≈ò Ñ˛ˆÏÓ˚– Ñ˛yˆÏã£z ~£z ¢Ó â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ ÌyÑ˛yÓ˚ ãòƒ

¢£ Ï̂ã£z xò%õyò Ñ˛Ó˚y ÎyÎ˚ ˆÎ ≤Ãî_ òõ%òy!›˛ !òÉ¢ Ï̂® Ï̂£ ~Ñ˛!›˛ ãyDú v z̨!q Ï̂îÓ˚ (Nerium) ˛!Ó°Ïõ˛ô,¤˛#Î˚

˛ôyì˛yÓ˚–

10.8 ˛ôÓ˚y◊Î˚# v z̨!qî Vanda SÓ˚yfl ¨̨yVÓ˚ ÓyÎ˚Ó#Î˚ õ)̂ ÏúÓ˚ xhs˘˛Ü≈‡˛ Ï̂òÓ˚ ¢!â˛e

Óí≈òyÑ˛Ó˚í (Description of internal anatomy of aerial root of
Epiphytic plant Vanda sp with diagram)

Ó˚yfl˛¨y (Vanda) ˛õ)ˆÏúÓ˚ ≤Ãfl˛iˆÏFäÈî Ñ˛ˆÏÓ˚ xí%Ó#«˛í ÎˆÏs˛fÓ˚ ¢y£yˆÏÎƒ ˛ôÓ˚#«˛y Ñ˛Ó˚ˆÏú ˛ô!Ó˚!ï ˆÌˆÏÑ˛

!¶˛ì˛ˆÏÓ˚Ó˚ !îˆÏÑ˛ !ò¡¨!ú!Öì˛ Ñ˛úy=!úˆÏÑ˛ !Óòƒhfl˛Ï ÌyÑ˛ˆÏì˛ ˆîÖy ÎyÎ˚ S!â˛eÈÙÈ10.3 ˛ˆîÖ%òV–

A. ¢#õyÓı˛ò#Î˚ hfl Į̈Ó˚ (Limiting layer) ˛É ~!›˛ ~Ñ˛hfl˛ÏÓ˚ Î%_´ áò¢!ß¨!Ó‹T (closely compact)
˛õ,ì˛ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚– ~Ó˚ Óy£zˆÏÓ˚Ó˚ !îˆÏÑ˛ ˛ôyì˛úy !Ñ˛v˛z!›˛Ñ˛ú‰ÈÙÈ~Ó˚ xyÓÓ˚í ÌyˆÏÑ˛–

B. ˛ˆ¶˛úy Ï̂õò (Velamen) ˛É Ñ˛ˆÏÎ˚Ñ˛ hfl˛ÏÓ˚ Î%_´ S3-4 ˛¢y!Ó˚V ~ÓÇ ú¡∫yˆÏ›˛ ïÓ˚ˆÏòÓ˚ õ,ì˛ ˆÑ˛y°Ï !îˆÏÎ˚

˜ì˛!Ó˚– ˆÑ˛yò ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…̨  ˆò£z– ˆ¶˛úy Ï̂õò ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ Ó˝hfl Į̈Ó˚# |ïπ≈cÑ˛ñ Îy ≤ÃÑ,̨ ì˛˛ô Ï̂«˛ õ)ú!›˛ Ï̂Ñ˛ ¢%Ó˚«˛y

(protection) ˛≤Ãîyò Ñ˛ Ï̂Ó˚ ~ÓÇ ÓyÎ%̊õ[˛ú ˆÌ Ï̂Ñ˛ ¢Ó˚y¢!Ó˚ ãú#Î˚ Óy‹ô @˘Ã£í Ñ˛ Ï̂Ó˚–

C. ˛x!ïÉcÑ˛ (Exodermis) ˛É ~Ñ˛ ¢y!Ó˚ ˛ô%Ó˚& ≤Ãyâ˛#Ó˚ !Ó!ü‹T áò¢!ß¨!Ó‹T ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚–

ˆÑ˛y°Ï≤Ãyâ˛#ˆÏÓ˚ ¢%̂ ÏÓ!Ó˚ò ÌyÑ˛yÎ˚ ~!›˛ fl˛i(ú#Ñ,̨ ì˛ ˆîÖyÎ˚– õyˆÏG˛ õyˆÏG˛ ˛ôyì˛úy ≤Ãyâ˛#Ó˚Î%_´ ˆÑ˛y°ÏÈÈÙÙÙÈÈ˛ôyÓ˚í ˆÑ˛y°Ï

(passage cell) ˛Ìy Ï̂Ñ˛–

D. ˛Ó!£Éhfl Į̈Ó˚ (Cortex) ˛É ~!›˛ Ó˝hfl˛ÏÓ˚Î%_´ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï myÓ˚y Ü!‡˛ì˛– !Ñ˛ä%È ˛ôƒyˆÏÓ˚òÑ˛y£zõy

ˆÑ˛yˆÏ°Ï ˆÑœ˛yˆÏÓ˚y≤’yˆÏfi›˛Ó˚ v˛z˛ô!fl˛i!ì˛ SˆÑœ˛yˆÏÓ˚òÑ˛y£zõyV ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚– ~£z hfl˛ÏˆÏÓ˚Ó˚ õyˆÏG˛ õyˆÏG˛ Óyì˛yÓÑ˛yü

(air chamber) ˛Ìy Ï̂Ñ˛–

E. ˛xhs˘˛ÉcÑ˛ (Endodermis) ˛É ~!›˛ ~Ñ˛¢y!Ó˚ áò ¢!ß¨!Ó‹Tñ ˛ô%Ó˚& ≤Ãfl˛i≤Ãyâ˛#Ó˚Î%_´ !˛ôˆÏ˛ôÓ˚ õì˛ò

˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚ Ü!‡˛ì˛– ˆ≤ÃyˆÏ›˛yãy£zˆÏúˆÏõÓ˚ !Ó˛ôÓ˚#ˆÏì˛Ó˚ ˆÑ˛y°Ï=!ú ˛ôyì˛úy ≤Ãyâ˛#Ó˚Î%_´ £Î˚

~ÓÇ ~ˆÏîÓ˚ ˛ôyÓ˚í ˆÑ˛y°Ï (passage cell) ˛Ó Ï̂ú–
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F. ˛˛ô!Ó˚â˛e´ (Pericycle) ˛É ~›˛y ~Ñ˛hfl˛ÏÓ˚#ñ ˛ô%Ó˚ ≤Ãyâ˛#Ó˚Î%_´ ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚ xhs˘˛ÉcˆÏÑ˛Ó˚ !¶˛ì˛ˆÏÓ˚Ó˚

hfl Į̈Ó˚– ˛ôyÓ˚í ˆÑ˛y Ï̂°ÏÓ˚ ¢Çú@¿ ˆÑ˛y°Ï≤Ãyâ˛#Ó˚ ˛ôyì˛úy £Î˚–

!â˛e 10.3 Vanda ˛SÓ˚yfl˛¨y˛V õ)ˆÏúÓ˚ ≤Ãfl˛iˆÏFäÈî

G. ˛òy!úÑ˛y Óy!u˛ú˛ (Vascular Bundle) ˛É ¢ÇÖƒyÎ˚ 8 ˛ˆÌˆÏÑ˛ 10 ˛!›˛– ãy£zˆÏúõ Á ˆöœ˛yˆÏÎ˚õ

Ñ˛úy=FäÈ xÓ˚#Î˚¶˛y Ï̂Ó (radially) ˛¢!Iì˛ Ìy Ï̂Ñ˛– ˆ≤Ãy Ï̂›˛yãy£ẑ Ïúõ ˛ô!Ó˚â˛e´õ%Ö#ñ xÌ≈yÍ ~:yÑ≈̨  (exarch)–
ˆöœ˛yˆÏÎ˚ˆÏõÓ˚ Á˛ôˆÏÓ˚ xï≈â˛wyÑ,˛!ì˛ ¶˛yˆÏÓ 2-3 ˛hfl˛ÏÓ˚ !Ó!ü‹T ˆflœÒˆÏÓ˚òÑ˛y£zõy (Sclerenchyma) ˛ˆÑ˛y°Ï ÌyˆÏÑ˛

~ÓÇ ~!›˛ ˛ô!Ó˚â˛e´ (pericyle) ˛˛ôÎ≈hs˘˛ !Óhfl ,̨Ïì˛ ÌyˆÏÑ˛– ~ˆÏîÓ˚ ˆÎyãÑ˛ Ñ˛úy (Conjunctive Tissue) ˛Óúy

£Î˚–

!Ñ˛v z̨!›˛Ñ‰̨ ú ˛ô!Ó˚Ó,ì˛

¢#õyÓı˛ò#Î˚ hfl˛ÏÓ˚

ˆ¶˛úy Ï̂õò

x!ïÉcÑ˛

˛ôyÓ˚íˆÏÑ˛y°Ï

Ó!£Éhfl˛ÏÓ

Óyì˛yÓÑ˛yü

xhs˘̨ ÉcÑ˛

˛ô!Ó˚â˛e´

ˆöœ˛yˆÏÎ˚õ

ˆÎyãÑ˛ Ñ˛úy

ˆ≤Ãy Ï̂›˛yãy£ẑ Ïúõ

ˆõ›˛yãy£ẑ Ïúõ

õIy
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H. õIy (Pith) ˛É ~!›˛ !Óhfl˛,Ïì˛ Á ¢%Ü!‡˛ì˛ ~ÓÇ ˆÑ˛y°Ïyhs˘˛Ó˚ Ó˚ı…˛Î%_´ ˛ôƒyˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï !îˆÏÎ˚

Ü!‡˛ì˛–

10.8.1 ˛≤Ãî_ òõ%òy!›˛Ó˚ ¢òy_´Ñ˛yÓ˚# ¢yïyÓ˚í ˜Ó!ü‹Tƒ

 ¢õ@˘Ã Ñ˛úy xhs˘˛É Á Ó!£É!fi›˛!úÎ˚ xMÈ˛ Ï̂ú !Ó¶˛_´–

 òy!úÑ˛y Óy!u˛ú xÓ˚#Î˚¶˛y Ï̂Ó (radially) ˛!Óòƒhfl˛Ï Á Ók˛ (closed) –

 ãy£ẑ Ïúõ Ó!£É Ï̂Ñ˛!wÑ˛ Óy ~:yÑ≈̨  ≤ÃÑ,̨ !ì˛Ó˚–

¢%ì˛Ó˚yÇ òõ%òy!›˛ õ)̂ ÏúÓ˚ ≤Ãfl˛iˆÏFäÈî–

 ãy£ẑ Ïúõ Óy!u˛ Ï̂úÓ˚ ¢ÇÖƒy 6ÙÈ~Ó˚ x!ïÑ˛–

 õIy (pith) ˛Óv˛¸ Á ¢%Ü!‡˛ì˛–

¢%ì˛Ó˚yÇ òõ%òy!›˛ ~Ñ˛Ó#ã˛ôe# õ)̂ ÏúÓ˚ ≤Ãfl˛i Ï̂FäÈî–

10.8.2 ˛òõ%òy!›˛Ó˚ õ) Ï̂ú ¢òy_´Ñ˛yÓ˚# !Ó Ï̂ü°Ï ˜Ó!ü‹Tƒ

 ¢%Ü!‡˛ì˛ ˆ¶˛úyˆÏõò hfl˛ÏÓ˚ v˛z˛ô!fl˛iì˛–

 ˛ôyÓ˚í ˆÑ˛y°ÏÈÙÈ¢£ x!ïÉcÑ˛ (exodermis) ˛v˛z˛ô!fl˛iì˛–

 Ó!£Éhfl˛ÏˆÏÓ˚ (cortex) ˛ˆÑœ˛yˆÏÓ˚y≤’yfi›˛ÈÙÈÎ%_´ ˆÑœ̨ yˆÏÓ˚òÑ˛y£zõy ˆÑ˛y°Ï ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚–

 Ó!£Éhfl˛ÏˆÏÓ˚ ÓyÎ˚%Ü£πÓ˚ (air chamber) ˛Óì≈̨ õyò–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ ~Ñ˛!›˛ ~Ñ˛Ó#ã˛ôe# õ)̂ ÏúÓ˚ ~ÓÇ ~ Ï̂ì˛ ˛ôÓ˚y◊Î˚# v z̨!q Ï̂îÓ˚ (Epiphyte) ~Ñ˛y!ïÑ˛

â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ Óì≈̨ õyò–

10.8.3 ˛õhs˘˛Óƒ

˛ôÓ˚y◊Î˚# v z̨!qˆÏîÓ˚y xòƒ ÜyˆÏäÈÓ˚ Á˛ôÓ˚ xy◊Î˚ Ñ˛ˆÏÓ˚ Ó§yâ˛ˆÏúÁ xy◊Î˚îyì˛y ÜyˆÏäÈÓ˚ ˆÌˆÏÑ˛ ì˛yÓ˚y ãú

Óy Öyîƒ ˆÑ˛yò›˛y£z @˘Ã£í Ñ˛ Ï̂Ó˚ òy– Ñ˛y Ï̂ã£z ~ãyì˛#Î˚ v z̨!q Ï̂îÓ˚ ~Ñ˛!›˛ ¢£ãyì˛ «˛õì˛y £ú ÓyÎ%̊õ[˛ú ˆÌ Ï̂Ñ˛

ãú#Î˚Óy‹ô @˘Ã£í Ñ˛ Ï̂Ó˚ ˛ôyì˛yÎ˚ ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°ÏÓ˚ õyïƒ Ï̂õ Öyîƒ v z̨Í˛ôyîò Ñ˛Ó˚y– ~£z Ñ˛y Ï̂ãÓ˚ ãòƒ ~ãyì˛#Î˚

v z̨!qˆÏîÓ˚ ~Ñ˛ !ÓˆÏü°Ï ïÓ˚ˆÏòÓ˚ ÓyÎ˚Ó#Î˚ õ)ú ÌyˆÏÑ˛ ~ÓÇ ~£z õ)̂ Ïú v z̨̨ ô!fl˛iì˛ Ó˝hfl˛ÏÓ˚Î%_´ ˆ¶˛úyˆÏõò ÓyÎ%̊õ[˛ú

ˆÌˆÏÑ˛ ¢Ó˚y¢!Ó˚ ãú#Î˚ Óy‹ô (moisture) ˛@˘Ã£í Ñ˛Ó˚ˆÏì˛ ¢«˛õ £Î˚– ~äÈyv˛¸yÁ õ)ˆÏúÓ˚ Ó!£Éhfl˛ÏˆÏÓ˚ !Ñ˛ä%È

ˆÑœ̨ y Ï̂Ó̊òÑ˛y£zõy ˆÑ˛y Ï̂°ÏÓ̊ v z̨̨ ô!fl į!ì˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó̊ ˆÎ ÓyÎ̊Ó#Î̊ õ)ú ¢y Ï̂úyÑ˛¢Ç Ï̂Ÿ’ Ï̂°Ï xÇü@˘Ã£í Ñ˛ Ï̂Ó̊– Óyì˛yÓÑ˛yü

Î%_´ Ó!£ÉõIy (extrastelar region) ˛Á ˛ôyÓ˚í ˆÑ˛y°Ï (passage cell)ÈÙÈ¢£ ~Ñ˛hfl˛ÏÓ˚# x!ïÉcÑ˛Á

(exodermis) ˛õ)ˆÏúÓ˚ ˛ôÓ˚y◊Î˚# (epiphytic) ˛≤ÃÑ,̨ !ì˛ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚– ~£z¢Ó ˜Ó!ü‹Tƒ ú«˛ƒ Ñ˛ Ï̂Ó˚ ¢£ Ï̂ã£z
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xò%õyò Ñ˛Ó˚y ÎyÎ˚ ˆÎ ≤Ãî_ òõ%òy!›˛ !òÉ¢ˆÏ®ˆÏ£ ~Ñ˛!›˛ ~Ñ˛Ó#ã˛ôe# ˛ôÓ˚y◊Î˚# v˛z!qˆÏîÓ˚ (Vanda) ˛ÓyÎ˚Ó#Î˚

õ)ú–

10.9 ˛ôeÓ,hs˘˛ÈÙÈ~Ó˚ Ü‡˛ò (Structure of Petiole)

˛üyú%̂ ÏÑ˛Ó˚ ˛ôeÓ,hs˘˛ (Petiole of Nymphaea), S!â˛e òÇ 10.4V

üyú%Ñ˛ ~Ñ˛!›˛ ãúã v z̨!qî– xí%Ó#«˛í Î Ï̂s˛fÓ˚ ¢y£y Ï̂Îƒ ~Ó˚ ˛ôyì˛yÓ˚ ˛ôeÓ,̂ Ïhs˘˛Ó˚ ~Ñ˛!›˛ ≤Ãfl˛i Ï̂FäÈî ˛ôÓ˚#«˛y

Ñ˛Ó˚̂ Ïúñ !ò¡¨!ú!Öì˛ xMÈ˛ú=!ú ˆîÖy ÎyÎ˚ É

Ó!£Éhfl Į̈Ñ˛ (Epidermis) ÈÙÙÙÈ ~Ñ˛!›˛õye ˆÑ˛y°Ïhfl Į̈Ó˚ !Ó!ü‹T– ~£z hfl Į̈̂ ÏÓ˚Ó˚ ˆÑ˛y°Ï=!úÓ˚ ≤Ãyâ˛# Ï̂Ó˚Ó˚ Óy!£ Ï̂Ó˚Ó˚

!îˆÏÑ˛ ˛ôyì˛úy !Ñ˛v˛z!›˛Ñ˛ú Á ~Ñ˛¢y!Ó˚ Ó˝ˆÏÑ˛y°Ï# ˆÓ˚yõ ÌyˆÏÑ˛–

!â˛e 10.4 ≤Ãfl˛iˆÏFäÈˆÏî üyú%ˆÏÑ˛Ó˚ (Nymphaea) ˛˛ôeÓ,ˆÏhs˘˛Ó˚ xhs˘˛Ü‡≈˛ò SxyÇ!üÑ˛V–

xïÉhfl Į̈Ñ˛ (Hypodermis) ÈÙÙÙÈ ~£z xMÈ˛ú!›˛ˆÏì˛ ˆÑœ˛yˆÏÓ˚y≤’yfi›˛ ¢õ!ß∫ì˛ ˆÑ˛yˆÏ°ÏÓ˚ Ñ˛ˆÏÎ˚Ñ˛!›˛ hfl˛ÏÓ˚ ˆîÖy

ÎyÎ˚–

¶)̨ !õã Ñ˛úy (Ground tissue)ÈÙÙÙÈ ~£z xMÈ˛ú!›˛ xˆÏòÑ˛›˛y ˛ôyì˛úy ≤Ãyâ˛#Ó˚ !Ó!ü‹T ˛ôƒyˆÏÓ˚òÑ˛y£zõy

ˆÑ˛y°Ï ¢õ!‹T myÓ˚y ¢,‹T˛ñ ~Ó˚ õˆÏïƒ xãfl Ą̀ Óyì˛yÓÑ˛yü xyˆÏäÈ ~ÓÇ ~ˆÏîÓ˚ !¶˛ì˛ˆÏÓ˚ ~Ñ˛ ïÓ˚ˆÏòÓ˚ ì˛yÓ˚Ñ˛yÑ,̨ !ì˛Ó˚

Ñ˛r›˛Ñ˛ (spines) ˛Óy › Δ̨y£ẑ ÏÑ˛y¢ Ï̂Ñœ̨ Ó˚y£zv˛ (trichosclerids) ˛ˆîÖy ÎyÎ˚– ¢õhfl Į̈ ¶)̨ !õã Ñ˛úy!›˛ ã%̂ Ïv ¸̨ úƒy Ï̂›˛:

Ì!ú äÈv ¸̨yˆÏòy xyˆÏäÈ–

òy!úÑ˛y Óy!u˛ú (Vascular Bundle) ÈÙÙÙÈ ~£z=!ú Ö%Ó£z î%Ó≈ú ≤ÃÑ,̨ !ì˛Ó˚ Á ~Ñ˛Ó#ã˛ôe# Ñ˛y Ï̂u˛Ó˚

Óy!u˛úÈÙÈ~Ó̊ õ Ï̂ì˛y £zì h̨fl Į̈ì˛ !Ó!«˛Æñ î%£z ïÓ̊ Ï̂òÓ̊ Óy!u˛ú ˆîÖy ÎyÎ̊ñ ÈÙÙÙÈ ~Ñ˛Ñ˛ (Single) ˛Á ˆãyv˛̧y (double)–

˛ôeˆÏÓ˚yõ

Ó!£Éhfl˛ÏÑ˛

xïÉhfl Į̈Ñ˛

úƒy Ï̂›˛: Ì!ú

òy!úÑ˛y Óy!u˛ú

Ñ˛ Ï̂›≈̨ :

›˛Δy£zˆÏÑ˛y¢‰ˆÏÑœ˛Ó˚y£zv˛

Óyì˛yÓÑ˛yü
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≤ÃyÌ!õÑ˛ ãy£ẑ Ïúõ xÓú%Æ £ Ï̂Î̊ Óyì˛yÓÑ˛y Ï̂üÓ̊ ¢,!‹T Ñ˛ Ï̂Ó̊– ÎÌyÌ≈ › Δ̨ƒyÑ˛#Î̊y Á Ñ˛ƒy!¡∫Î̊yõ ˆò£z ~ÓÇ ˆöœ̨ y Ï̂Î̊õÁ

Ö%Ó£z xfl˛ô‹T–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ !mÓ#ã˛ôe# ˛ôeÓ,hs˘˛Ó˚ â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ Óì≈˛õyò–

10.9 ≤ÃŸ¿yÓú#

1. Ñ˛#¶˛y Ï̂Ó ~Ñ˛!›˛ Üy Ï̂äÈÓ˚ Ñ˛yu˛ Óy õ)ú ˆäÈî Ñ˛Ó˚̂ ÏÓò⁄

2. ~Ñ˛!›˛ ˛ôyì˛yÓ˚ ≤Ãfl˛iˆÏFäÈî Ñ˛#¶˛yˆÏÓ Ñ˛y›˛ˆÏÓò⁄

3. ã Ï̂ú ˆ¶˛ Ï̂¢ ÌyÑ˛yÓ˚ ãòƒ Hydrilla ˛Ñ˛yˆÏu˛˛ Ñ˛# !ÓˆÏü°Ï x!¶˛ˆÏÎyãò ú«˛ƒ Ñ˛Ó˚y ÎyÎ˚⁄

4. HydrillaÈÙÈ˛Î˚ ãy£ẑ Ïúõ ¢%Ü!‡˛ì˛ £Î˚ òy ˆÑ˛ò⁄

5. NeriumÙÈ~Ó˚ ˛ôyì˛yÎ˚ !Ñ˛Ó˚*˛ô ˛ôeÓ˚ı…˛ ˆîÖy ÎyÎ˚⁄ ~!›˛Ó˚ ˜Ó!ü‹Tƒ !Ñ˛⁄

6. ˆ¶˛úyˆÏõò Ñ˛#⁄ ~!›˛ ˆÑ˛yò v z̨!qˆÏî ˛ôyÁÎ˚y ÎyÎ˚ ~ÓÇ ~Ó˚ !ÓˆÏü°Ïc Ñ˛#⁄

7. !mÓ#ã˛ôe# Á ~Ñ˛Ó#ã˛ôe# õ)̂ ÏúÓ˚ ì˛ö˛yÍ Ñ˛#⁄

8. VandaÈÙÈÓ˚ ÓyÎ˚Ó#Î˚ õ)̂ Ïú ˛ôÓ˚y◊Î˚# v z̨!q Ï̂îÓ˚ Ñ˛# Ñ˛# ˜Ó!ü‹Tƒ ú«˛ƒ Ñ˛Ó˚̂ ÏÓò⁄

9. üyú%̂ ÏÑ˛Ó˚ ˛ôeÓ,hs˘˛Ó˚ ˜Ó!ü‹Tƒ=!ú !úÖ%ò–

10.10  v z̨_Ó˚õyúy

1. 10.3 ˛xÇˆÏüÓ˚ ≤ÃÌõ xò%̂ ÏFäÈî ˛ôyˆÏÓò–

2. 10.3 ˛xÇ Ï̂üÓ˚ ˆü°Ï xò%̂ ÏFäÈî ˆîÖ%ò–

3. Ñ˛yˆÏu˛Ó˚ Ó!£Éhfl˛ÏˆÏÓ˚ (cortex) ˛x¢ÇÖƒ ÓyÎ%̊≤Ã Ï̂Ñ˛y¤˛ Ìy Ï̂Ñ˛–

4. ãy£ẑ Ïú Ï̂õÓ˚ ≤Ãïyò Ñ˛yã ãú ˆüy°Ïí Ñ˛Ó˚y ~ÓÇ ÜyäÈ Ï̂Ñ˛ î,ë ¸̨ì˛y (rigidity) ˛≤Ãîyò Ñ˛Ó˚y– ã Ï̂ú

ãß√yÎ˚ Ó Ï̂ú HydrillaÈÙÈ˛Ó˚ ãú ˆüy°Ïí Ö%Ó£z ¢£ Ï̂ã á Ï̂›˛ñ ~äÈyv ¸̨y ~ Ï̂îÓ˚ Îy!s˛fÑ˛ Ñ˛úyÓ˚Á

(mechanical tissue) ˛≤ÃˆÏÎ˚yãò £Î˚ òyñ ö˛ˆÏú ~£z v z̨!qˆÏî ãy£ẑ Ïúõ ¢%Ü!‡˛ì˛ £Î˚ òy–

5. Nerium ˛˛ôyì˛yÓ˚ !ò¡¨cˆÏÑ˛ !òõ!Iì˛ (Sunken) ˛˛ôeÓ˚ı…̨  ˆîÖy ÎyÎ˚– ~£z ≤ÃÑ˛yÓ˚ ˛ôeÓ˚ı…̨

!ò¡¨cˆÏÑ˛Ó˚ ˛ôeÓ˚ı…˛#Î˚ Ñ)˛ˆÏ˛ôÓ˚ õˆÏïƒ xÓfl˛iyò Ñ˛Ó˚yÎ˚ ~ÓÇ Ñ)˛ˆÏ˛ô x¢ÇÖƒ ~Ñ˛ˆÏÑ˛y°Ï# ˆÓ˚yõ ÌyÑ˛yÎ˚

Óy‹ôˆÏõyâ˛ò ˆÓ˚yï Ñ˛ˆÏÓ˚–
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6. ˛ôÓ˚y◊Î˚# v z̨!qˆÏîÓ˚ ÓyÎ˚Ó#Î˚ õ)ˆÏú v z̨˛ô!fl˛iì˛ 3-4 ˛¢y!Ó˚ ú¡∫yˆÏ›˛ õˆÏì˛y ˆÑ˛y°Ï !îˆÏÎ˚ ˜ì˛!Ó˚ Ó˝hfl˛ÏÓ˚#

|ïπ≈cÑ˛ Ï̂Ñ˛ ˆ¶˛úy Ï̂õò Ó Ï̂ú– ˆ¶˛úy Ï̂õò VandaÈÙÈ˛Ó˚ ÓyÎ˚Ó#Î˚ õ)̂ Ïú ˛ôyÁÎ˚y ÎyÎ˚– ˆ¶˛úy Ï̂õ Ï̂òÓ˚

˜Ó!ü‹Tƒ £ú ˆÎ ~!›˛ ¢Ó˚y¢!Ó˚ ÓyÎ%̊õ[˛ú ˆÌ Ï̂Ñ˛ ãú#Î˚ Óy‹ô @˘Ã£í Ñ˛ Ï̂Ó˚ ˛ôÓ˚y◊Î˚# v z̨!qî Ï̂Ñ˛

Öyîƒ ≤Ãlfl˛!ì˛ˆÏì˛ ¢y£yÎƒ Ñ˛ˆÏÓ˚ ~ÓÇ õ)ú!›˛ˆÏÑ˛ ¢%Ó˚«˛y ≤Ãîyò Ñ˛ˆÏÓ˚–

7. !mÓ#ã˛ôe# õ)̂ Ïú ãy£ẑ Ïúõ Óy!u˛ Ï̂úÓ˚ ¢ÇÖƒy ¢Ó¢õÎ˚ 6ÈÙÈ~Ó˚ Ñ˛õ £Î˚ ~ÓÇ õIy ¢%Ü!‡˛ì˛

£Î˚ òy– ˛ô«˛yhs˘˛ˆÏÓ˚ ~Ñ˛Ó#ã˛ôe# õ)ˆÏú ãy£zˆÏúõ Óy!u˛ˆÏúÓ˚ ¢ÇÖƒy ¢Ó≈îy 6ÙÈ~Ó˚ ˆÓ!ü £Î˚

~ÓÇ õIy ˆÓü Óv ¸̨ Á ¢%Ü!‡˛ì˛ £Î˚–

8. 10.8.3 ˛xÇü ˆîÖ%ò–
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˛ôÎ≈yÎ˚˛ II

xÌ≈ Ï̃ò!ì˛Ñ˛ v˛z!qî!Óîƒy

Block II
Economic Botany



58   NSOU  CC-BT-05



NSOU  CC-BT-05   59

~Ñ˛Ñ˛˛ 11  v˛zˆÏ_ãÑ˛ ˛ôyò#Î˚ É â˛y (Beverage : Tea)

Ü‡˛ò

11.0 v ẑ̨ Ïjüƒ

11.1 ≤Ãhfl˛ÏyÓòy

11.2 â˛y ˛ôyì˛yÓ˚ ¢òy_´Ñ˛Ó˚í

11.3 ≤ÃŸ¿yÓú#

11.4 v˛z_Ó˚õyúy

11.0 v ẑ̨ Ïjüƒ

xÌ≈Ñ˛Ó˚# v˛z!qˆÏîÓ˚ õˆÏïƒ â˛y !ÓˆÏü°Ï¶˛yˆÏÓ v˛zˆÏÕ‘ÖˆÏÎyÜƒ– ~£z ~Ñ˛ˆÏÑ˛ â˛y ˛ôyì˛yÓ˚ ì˛Ìy â˛y v˛z!qˆÏîÓ˚

¢òy_´Ñ˛Ó˚í ¢¡ô Ï̂Ñ≈̨  ãyò Ï̂ì˛ ˛ôyÓ˚̂ ÏÓò–

!â˛eÈÙÈ11.1 ˛â˛y ÜyˆÏäÈ Ó#›˛ˆÏ˛ôÓ˚ ~Ñ˛!›˛ xÇü

Ñ˛yu˛˛

˛ô%‹ô

˛ôe

õ%Ñ%̨ ú
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11.1 ≤Ãhfl Į̈yÓòy

â˛y ¶˛yÓ˚ì˛ÓˆÏ°Ï≈Ó˚ !ÓˆÏî!ü õ%oy xy£Ó˚íÑ˛yÓ˚# xòƒì˛õ ≤Ãïyò Ñ˛ƒy¢ e´˛ôñ â˛y ì˛Ó˚y£z Á ˛ôy£y!v˛¸ xMÈ˛ˆÏúÓ˚

v˛z!qî– ~Ó˚ ˛ôyò#Î˚ xÇˆÏü ›˛ƒy!òò Á Ñ˛ƒy!ö˛ò ÌyˆÏÑ˛ ÓˆÏú ì˛y v˛zˆÏ_ãÑ˛–

11.2 â˛y ˛ôyì˛yÓ˚ ¢òy_´Ñ˛Ó˚í (Identification)

â˛y (Camellia sinensis (L.) Kunte) Family - Theaceae

Camellia sinensis £ú ~Ñ˛!›˛ !â˛Ó˚£!Ó˚Í Ó#›˛˛ô (Shrub) ãyì˛#Î˚ v z̨!qî– ~Ó˚ ≤Ãïyò õ)úì˛s˛f (Tap
root system) xì˛ƒhs˘˛ î,ë˛¸ ~ÓÇ Ñ˛yu˛˛ ˆäÈ§ˆÏ›˛ ¢yïyÓ˚íì˛É 2 !õ›˛yˆÏÓ˚Ó˚ ò#ˆÏâ˛ v z̨Fâ˛ì˛y¢¡ôß¨ Ó˚yÖy £Î˚– ˛ôe

4–15 cm ú¡∫y ~ÓÇ 2–5 cm â˛Áv ¸̨y £Î˚– ˆÑ˛Óúõye Ñ˛!â˛ £yúÑ˛y ¢Ó%ã Ó˚̂ ÏàÓ˚ ˛ôyì˛y=!ú£z ¢Ç@˘Ã£ Ñ˛Ó˚y

£Î˚– Ñ˛!â˛ ì˛yãy ˛ôyì˛yÎ˚ 4% Ñ˛ƒy!ö˛ò (Caffeine) ~ÓÇ !ÌÁ Ï̂Ó y!õò (Theobromine) Ìy Ï̂Ñ˛ Îy v ẑ̨ Ï_ãÑ˛

˛ôîyÌ≈Ó˚*ˆÏ˛ô Ñ˛yã Ñ˛ˆÏÓ˚– 2–3 cm Óƒy¢˛!Ó!ü‹T ¢yîy ¢%Üı˛# ˛ô%‹ô v˛zÍ˛ôy!îì˛ £Î˚– ˛ô%‹ô 7–8 !›˛ îú S¢yîy

ÓˆÏí≈Ó˚V ~ÓÇ ˆÑ˛w#Î˚¶˛yˆÏÓ v z̨˛ô!fl˛iì˛ =FäÈ ˛ô%ÇˆÏÑ˛üÓ˚ myÓ˚y !â˛òˆÏì˛ ˛ôyÓ˚y ÎyÎ˚– ˛ô%‹ô v˛z¶˛!úD ~ÓÇ xÓfl˛iyò

Ñ˛y!«˛Ñ˛–

¢òy_´Ñ˛yÓ˚# ˜Ó!ü‹Tƒ É â˛y v z̨!qˆÏîÓ˚ ˛ôyì˛y ¢Ó˚úñ ~Ñ˛yhs˘˛Ó˚ó ö%̨ ú¢¡ô)í≈ v˛z¶˛!úD Á ö˛ú Ñ˛ƒy˛ô‰!¢v˛zú–

ÜyˆÏäÈÓ˚ òõ%òy Á ˛ôyì˛y ¢Ç@˘Ã£ Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

11.3 ≤ÃŸ¿yÓú# (Terminal Questions)

1. â˛y Üy Ï̂äÈÓ˚ ˜ÓK˛y!òÑ˛ òyõ Ñ˛#⁄

2. â˛y ÜyäÈ ˆÑ˛yò family ¶%̨ _´⁄

3. â˛y ˛ôyò#Î˚ Ó˚*ˆÏ˛ô v˛zˆÏ_ãÑ˛ ˆÑ˛ò⁄

4. â˛y ÜyˆÏäÈÓ˚ ˛ô%ˆÏ‹ôÓ˚ ˜Ó!ü‹Tƒ Ñ˛#⁄

11.4 v z̨_Ó˚õyúy (Key to the Answers)

1. 11.2

2. 11.2

3. 11.2

4. 11.2
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~Ñ˛Ñ˛˛ 12  xì˛ƒyÓüƒÑ˛#Î˚ ˜ì˛úÈÙÈv z̨Í˛ôyîòÑ˛yÓ˚# v z̨!qî - Rosa sp.
Vetiveria sp. [Essential oil - yielding plants Rosa,
Vetiveria (Photographs of specimens)]

Ü‡˛ò

12.0 v ẑ̨ Ïjüƒ

12.1 ≤Ãhfl˛ÏyÓòy

12.2 Rosa sp ˛!â˛e Á Óí≈òy

12.3 Vetiveria sp ˛!â˛e Á Óí≈òy

12.4 ≤ÃŸ¿yÓú#

12.5 v˛z_Ó˚õyúy

12.0 v ẑ̨ Ïjüƒ

v˛z!qî myÓ˚y ¢,‹T xì˛ƒyÓüÑ˛#Î˚ ˜ì˛ú ÓúˆÏì˛ ˆÓyG˛yÎ˚ ˛ôyì˛yñ ö%̨ úñ Ñ˛yu˛ñ Ó#ã ~ÓÇ õ)ú ˆÌˆÏÑ˛ ≤ÃyÆÓƒ

xƒyˆÏÓ˚yˆÏõ!›˛Ñ˛ ˆÎÔÜ¢õ)£ ÎyˆÏîÓ˚ õˆÏïƒ v z̨myÎ˚# ˜ì˛ú Óì≈˛õyòñ ~£z ~Ñ˛ˆÏÑ˛ ˆ¢£zÓ˚*˛ô î%!›˛ v˛z!qî ¢¡ôˆÏÑ≈˛

ãyòˆÏì˛ ˛ôyÓ˚ˆÏÓò–

!â˛eÈÙÈ12.1 (a) Rosa sp : ˛˛ô%‹ôÈÙÈ¢£ üyÖy !â˛eÈÙÈ12.1(b) Rosa sp : ˛!â˛!£´ì˛ !â˛e

Prickle SÑ§˛y›˛yVStem SÑ˛yu˛V

Leaflet S˛ôeÑ˛V

Leaf S˛ôeV

Side Growth
S˛ôyŸª#≈Î˚ Ó,!k˛V

Side Bud S˛ôyŸª≈#Î˚

õ%Ñ%˛úV

Bract SÓ ƒyQV

Peduncle S˛ô%‹ôyïyÓ˚V

Petal SîúV

Petaloid SîúÓ˚*˛ôV

Anther S˛ô%Çïyò#V

Pistal SÜ¶≈˛ˆÏÑ˛üÓ˚V

Sepal SÓ,ì˛ƒÇüV

Calyx SÓ,!ì˛V

Ñ˛yu˛

˛ô%‹ô

ö˛›˛Ñ˛

ˆÎÔ!ÜÑ˛

˛ôe
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12.1 ≤Ãhfl Į̈yÓòy

ˆÜyúy˛ô ö%˛ˆÏú õ)úì˛ £zˆÏÌ!Ó˚Ñ˛ ˜ì˛ú (Etheric oil) ˛ôyÁÎ˚y ÎyÎ˚– ~£z v˛zmyÎ˚# ˜ì˛ˆÏúÓ˚ v˛z̨ ôyîyòñ

áòc £zì˛ƒy!î õÓ˚÷ˆÏõÓ˚ v z̨˛ôÓ˚ !ò¶≈˛Ó˚ü#ú– ~£z v z̨myÎ˚# ˜ì˛ú !Ñ˛ä%È !ÓˆÏü°Ï ˆÑ˛y°Ï ~ÓÇ !Ñ˛ä%È @˘Ã!s˛iˆÏÓ˚yõ myÓ˚y

!ò¢,ì˛ £Î˚– v˛z!qî ~=!ú v z̨Í˛ôß¨ Ñ˛ˆÏÓ˚ ~Ñ˛yïyˆÏÓ˚ ˛ôì˛D xyÑ˛°Ï≈í Ñ˛Ó˚yÓ˚ ãòƒ xyÓyÓ˚ ì,̨ íˆÏ¶˛yã# v˛z!qˆÏîÓ˚

£yì˛ ˆÌˆÏÑ˛ Ó§yâ˛yÓ˚ ãòƒ– Vetiveria zizanoides ˛v˛z!qˆÏîÓ˚ õ)ú ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyÎ˚ Vetiver oil–

12.2 ˆÜyúy˛ô ˆì˛ú (Rose oil)

Rose oil ˛˛ôyÁÎ˚y ÎyÎ˚ îúõ[˛ú ˆÌˆÏÑ˛ñ ~ˆÏÑ˛ ¢yïyÓ˚í¶˛yˆÏÓ ˆÜyúyˆÏ˛ôÓ˚ xyì˛Ó˚ Óy rose essence
˛Ó Ï̂ú– |ïπ≈̨ ôyì˛ò (steam distillation) ˛˛ôk˛!ì˛ Ï̂ì˛ ì˛y ¢Ç@˘Ã£ Ñ˛Ó̊y £Î̊– Solvent extraction ˛ôk˛!ì˛ Ï̂ì˛

¢ÇÜ,£#ì˛ £Î˚ Rose absolutes ˛Îy ¢%Üı˛# Ñ˛yÓ˚ÖyòyÎ˚ ÓƒÓ£*ì˛ £Î˚–

12.3 ˆ¶˛!›˛¶˛yÓ˚ SÖ%¢V ˆì˛ú (Vetiver-oil)

Vetiveria zizanoides ˛˛ˆÌ Ï̂Ñ˛ ˆÎ v z̨myÎ̊# ˆì˛ú ˛ôyÁÎ̊y ÎyÎ̊ ì˛yÓ̊ õ)ú v z̨̨ ôyîyò £ú sesquiterpanes
˛ˆÎõò β-vetispirene, khusimol, vetiselinalol ˛£zì˛ƒy!î– ~Ó˚ ÓƒÓ£yÓ˚ xyˆÏäÈ ˆ˛ôyv˛¸y «˛ì˛fl˛iyòñ

ˆ˛ôyÑ˛yõyÑ˛ˆÏv ¸̨Ó˚ Ñ˛yõv ¸̨ £zì˛ƒy!î !òÓ˚yõˆÏÎ˚– ì˛ˆÏÓ ~Ó˚ õ)ú ÓƒÓ£yÓ˚ Ö¢ÈÙÈÖ¢ !£¢yˆÏÓ Îy ãú !äÈ!›˛ˆÏÎ˚ @˘Ã#ˆÏ‹ø

!â˛eÈÙÈ12.2  Vetiveria
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Óyì˛yò%Ñ%˛ú ˛ô!Ó˚ˆÏÓü ˜ì˛!Ó˚ˆÏì˛ ¢£yÎ˚ì˛y Ñ˛ˆÏÓ˚– ~!›˛ Ó˚_´ˆÏüyïÑ˛ ~ÓÇ xƒy!r›˛ÈÙÈx!:v˛ƒyr›˛ !£ˆÏ¢ˆÏÓÁ ÓƒÓ£*ì˛

£Î˚–

12.4 ≤ÃŸ¿yÓú# (Terminal Questions)

1. Rose oilÈÙÈ~Ó˚ ≤Ãïyò v z̨̨ ôyîyò Ñ˛#⁄

2. Vetiver oilÈÙÈ~Ó˚ ≤Ãïyò v z̨̨ ôyîyò Ñ˛#⁄

12.5 v z̨_Ó˚õyúy (Key to the Answers)

1. 12.2

2. 12.3
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~Ñ˛Ñ˛˛ 13  xyÓ!üƒÑ˛ ˜ì˛ú v z̨Í˛ôyîòÑ˛yÓ˚# v z̨!qî ÈÙÙÙÈ v z̨!q Ï̂îÓ˚ fl ∫̨¶˛yÓ

!â˛e xB˛ò Santalum and Eucalyptus Essential oil -
yielding Plants : Habit Sketch of Santalum and
Eucalyptus (Photograph)

Ü‡˛ò

13.0 v ẑ̨ Ïjüƒ

13.1 ≤Ãhfl˛ÏyÓòy

13.2 Santalum album

13.3 Eucalyptus sp

13.4 ≤ÃŸ¿yÓú#

13.5 v˛z_Ó˚õyúy

13.0 v ẑ̨ Ïjüƒ

v˛z!qî myÓ˚y ¢,‹T xì˛ƒyÓüÑ˛#Î˚ ˜ì˛ú ÓúˆÏì˛ ˆÓyG˛yÎ˚ ˛ôyì˛yñ ö%̨ úñ Ñ˛yu˛ñ Ó#ã ~ÓÇ õ)ú ˆÌˆÏÑ˛ ≤ÃyÆÓƒ

xƒyˆÏÓ˚yˆÏõ!›˛Ñ˛ ˆÎÔÜ¢õ)£ ÎyˆÏîÓ˚ õˆÏïƒ v z̨myÎ˚# ˜ì˛ú Óì≈˛õyòñ ~£z ~Ñ˛ˆÏÑ˛ ˆ¢£zÓ˚*˛ô î%!›˛ v˛z!qî ¢¡ôˆÏÑ≈˛

ãyòˆÏì˛ ˛ôyÓ˚ˆÏÓò–

!â˛eÈÙÈ13.1 Indian Sandalwood Plant
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13.1 ≤Ãhfl Į̈yÓòy

¶˛yÓ˚ì˛#Î˚ â˛®ò (Santalum album) ˛ˆÌˆÏÑ˛ SAO (Santalum Album Oil) ˛Óy EISO (East
Indian Sandalwood Oil) ˛òyõÑ˛ â˛®ò ˆì˛ú ˛ôyÁÎ̊y ÎyÎ̊– â˛® Ï̂òÓ̊ ˆì˛ú ã#Óyò%òyüÑ˛ñ ˆö˛yúy Ñ˛õy Ï̂òyÓ̊

v˛z˛ôyîyòñ ä%È!úñ ˆõˆÏâ˛ì˛yñ ~Ñ˛!ãõy £zì˛ƒy!îÓ˚ v z̨˛ôüˆÏõ Ñ˛yˆÏã úyˆÏÜ– Eucalyptus ˛ôyì˛yÓ˚ ˜ì˛ú @˘Ã!s˛i

ˆÌˆÏÑ˛ £zv˛zÑ˛ƒy!ú˛ô›˛y¢ ˜ì˛ú ˛ôyÁÎ˚y ÎyÎ˚– Ñ˛y!üˆÏì˛ ~ÓÇ Óı˛ òyÑ˛ ˆÌˆÏÑ˛ õ%!_´Ó˚ ãòƒ ~£z ˆì˛ˆÏúÓ˚

ÓƒÓ£yÓ˚ ≤Ãyâ˛#òÑ˛yú ˆÌ Ï̂Ñ˛£z xy Ï̂äÈ–

!â˛eÈÙÈ13.2 Eucalyptus

13.2 â˛®ò (Sandalwood)

Santalum album 4-9 ˛!õ›˛yÓ˚ ú¡∫y ~ÓÇ Öyv˛¸y ˆÌˆÏÑ˛ ÷Ó˚& Ñ˛ˆÏÓ˚ úì˛yˆÏòy ˛ôÎ≈hs˘˛ £ˆÏì˛ ˛ôyˆÏÓ˚–

â˛®ˆÏòÓ˚ ~Ñ˛!›˛ !ÓˆÏü°Ï ˜Ó!ü‹Tƒ £ú ~!›˛ xòƒ v z̨!qˆÏîÓ˚ õ)̂ ÏúÓ˚ ˆÌˆÏÑ˛ ˛ôÓ˚ã#Ó#Ó˚*ˆÏ˛ô ˛ô%!‹T xy£Ó˚í Ñ˛ˆÏÓ˚–

~!›˛ Santalaceae ˛ˆÜyˆÏeÓ˚ xhs˘˛¶%≈˛_´– Ñ˛yˆÏu˛Ó˚ £y›≈˛ v˛zv˛ (heartwood) ˛xÇü ˆÌˆÏÑ˛ â˛®òÑ˛y‡˛ ~ÓÇ

â˛®ò ˆì˛ú ˛ôyÁÎ˚y ÎyÎ˚– â˛®ò ˆì˛ˆÏúÓ˚ õ)ú v˛z˛ôyîyò £ú Santanol– ¶˛yÓ˚ì˛#Î˚ â˛®òÑ˛yˆÏ‡˛Ó˚ v˛zmyÎ˚#

ˆì˛ Ï̂ú 90% ˛Óy ì˛yÓ˚Á ˆÓ!ü Santanal ˛˛ôyÁÎ˚y ÎyÎ˚–

13.3 £zv z̨Ñ˛ƒy!ú˛ô›˛y¢ (Eucalyptus sp)

¢yÓ˚y ˛ô,!ÌÓ#ˆÏì˛ EucalyptusÙÈ~Ó˚ 700 ˛≤Ããy!ì˛ ˛ôyÁÎ˚y ÎyÎ˚– Myrtaceae ˛ˆÜyˆÏeÓ˚ ¢î¢ƒ ~£z

v˛z!qˆÏîÓ˚ ˛ôyì˛yÎ˚ ˜ì˛ú@˘Ã!s˛i ˆÌˆÏÑ˛ £zv˛zÑ˛ƒy!ú˛ô›˛y¢ ˜ì˛ú ˛ôyÁÎ˚y ÎyÎ˚–  Steam distillation ˛˛ôk˛!ì˛ˆÏì˛
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~£z ˆì˛ú xy£Ó˚í Ñ˛Ó˚y £Î˚– ¢!î≈ Ñ˛y!üˆÏì˛ ~ÓÇ ›%̨ ÌˆÏ˛ôˆÏfi›˛ ~Ó˚ ÓƒÓ£yÓ˚ xyˆÏäÈ– õüy !Óì˛yÓ˚Ñ˛ !£¢yˆÏÓÁ

ÓƒÓ£*ì˛ £Î˚–

13.4 ≤ÃŸ¿yÓú# (Terminal Questions)

1. â˛®ˆÏòÓ˚ ÓƒÓ£y!Ó˚Ñ˛ v z̨̨ ôˆÏÎy!Üì˛y Ñ˛#⁄

2. â˛®ò ˆì˛ú ˆÑ˛yÌy ˆÌ Ï̂Ñ˛ ¢ÇÜ,£#ì˛ £Î˚⁄

3. â˛®ò ˆì˛ Ï̂úÓ˚ õ%Öƒ v z̨̨ ôyîyò Ñ˛#⁄

4. Eucalyptus ˛~Ó˚ ÓƒÓ£yÓ˚ Ñ˛#⁄

13.5 v z̨_Ó˚õyúy (Key to the Answers)

1. 13.2

2. 13.2

3. 13.2

4. 13.3
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~Ñ˛Ñ˛˛ 14  Ó˚ÓyÓ˚ : òõ%òy v˛z!qîñ ¢Ç@˘ÃˆÏ£Ó˚ !â˛e òõ%òyñ Ó˚ÓyˆÏÓ˚Ó˚

myÓ˚y Ü!‡˛ì˛ ˛ôîyˆÏÌ≈Ó˚ òõ%òy (Rubber : Photograph of the
plants, Model of tapping, Samples of rubber products)

Ü‡˛ò

14.0 v ẑ̨ Ïjüƒ

14.1 ≤Ãhfl˛ÏyÓòy

14.2 Ó˚ÓyÓ˚ v z̨!q Ï̂îÓ˚ òõ%òy !â˛e

14.3 Ó˚ÓyÓ˚ ¢Ç@˘Ã Ï̂£Ó˚ òõ%òy !â˛e

14.4 Ó˚ÓyÓ˚ãyì˛ ˛ôîy Ï̂Ì≈Ó˚ òõ%òy ¢Ç@˘Ã£

14.5 ≤ÃŸ¿yÓú#

14.6 v˛z_Ó˚õyúy

14.0 v ẑ̨ Ïjüƒ

Óy!í!ãƒÑ˛ Ó˚ÓyÓ˚ ≤Ãlfl˛ì˛ £Î˚ Hevea brasiliensis ˛òyõÑ˛ v z̨!qî ˆÌ Ï̂Ñ˛– ¶˛yÓ˚ì˛#Î˚ Ó˚ÓyÓ˚ ÜyäÈ xÓüƒ

¢¡ô)í≈ xòƒ ÜyäÈ Ficus elastica– ~£z ~Ñ˛ˆÏÑ˛ ~£z v z̨!qî=!ú ¢¡ôˆÏÑ≈˛ ãyòˆÏì˛ ˛ôyÓ˚ˆÏÓò–

14.1 ≤Ãhfl Į̈yÓòy

Óy!í!ãƒÑ˛ Ó̊ÓyÓ̊ Hevea brasiliensis ˛£ú Euphorbiaceae ˛ˆ@˘Ãy Ï̂eÓ̊ xhs≈̆̆¶%̨ _´ v z̨!qî– ~£z v z̨!q Ï̂îÓ̊

î%?˛¢î,ü ì˛Ó̊&«˛#Ó̊ Óy milky latex ˛ˆÌ Ï̂Ñ˛ Ó̊ÓyÓ̊á!›˛ì˛ ˛ôíƒ v z̨Í˛ôy!îì˛ £Î̊– ¶˛yÓ̊ì˛#Î̊ Ó̊ÓyÓ̊ Ficus elastica
˛£ú Moraceae ˛ˆÜyˆÏeÓ˚ v˛z!qî ~ÓÇ ~!›˛Á úƒyˆÏ›˛: v˛zÍ˛ôyîò Ñ˛ˆÏÓ˚ ì˛ˆÏÓ Óy!í!ãƒÑ˛¶˛yˆÏÓ ì˛y ì˛ì˛

v z̨Fâ˛õyˆÏòÓ˚ òÎ˚–

14.2 Ó˚ÓyÓ˚ v z̨!q Ï̂îÓ˚ Á Ó˚ÓyÓ˚ ¢Ç@˘Ã Ï̂£Ó˚ òõ%òy !â˛e (Photograph of
Rubber plants and Rubber tapping)

Ó˚ÓyÓ˚ ÜyˆÏäÈÓ˚ ÓÕÒˆÏú ì˛Ó˚&«˛#Ó˚ òyú# ÌyˆÏÑ˛ ~ÓÇ ~Ó˚ xÓfl˛iyò ˆöœ̨ yˆÏÎ˚ˆÏõÓ˚ Óy£ẑ ÏÓ˚ ˛ô!Ó˚!ïÓ˚ !îˆÏÑ˛–

ì˛Ó˚&«˛#Ó˚ òyú#=!ú î!«˛íyÓì≈˛¶˛yˆÏÓ Ñ˛yu˛ˆÏÑ˛ ˆ˛ô§!â˛ˆÏÎ˚ xÓfl˛iyò Ñ˛ˆÏÓ˚– ì˛y£z ˆõy›˛yõ%!›˛ 300 ˛ˆÑ˛˛yˆÏí ˆäÈîò
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òyú# Ñ˛ˆÏÓ˚ ›˛ƒy!˛ôÇ Ñ˛Ó˚y £Î˚ ~ÓÇ ì˛Ó˚&«˛#Ó˚ ¢Ç@˘Ã£ Ñ˛Ó˚y £Î˚– ~£z ì˛Ó˚&«˛#Ó˚ ¢yîy Óy £úˆÏîˆÏ›˛ £Î˚ ~ÓÇ

!ò!î≈‹T ˛ôy Ï̂e ¢ÇÜ,£#ì˛ £Î˚–

!â˛eÈÙÈ14.1 Rubber Plant !â˛eÈÙÈ14.2 Model of Tapping Rubber

14.3 Ó˚ÓyÓ˚ãyì˛ ˛ôîy Ï̂Ì≈Ó˚ òõ%òy ¢Ç@˘Ã£

Ó˚ÓyÓ˚ãyì˛#Î˚ ˛ôîyˆÏÌ≈Ó˚ òõ%òy É ˆ˛ôò!¢ú Ó˚ÓyÓ˚ ˆÌˆÏÑ˛ ÷Ó˚& Ñ˛ˆÏÓ˚ Üy!v˛¸Ó˚ ›˛yÎ˚yÓ˚ ˛ôÎ≈hs˘˛ xˆÏòÑ˛ !Ñ˛ä%È£z

Ó˚ÓyÓ˚ãyì˛ ˛ôíƒ–

!â˛eÈÙÈ14.3 Rubber Products
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14.5 ≤ÃŸ¿yÓú# (Terminal Questions)

1. Óy!í!ãƒÑ˛ Ó˚ÓyÓ˚ ˆÑ˛yò ÜyäÈ ˆÌˆÏÑ˛ v z̨Í˛ôy!îì˛ £Î˚ ~ÓÇ ˆ¢!›˛ ˆÑ˛yò ˆÜye¶%̨ _´ v z̨!qî⁄

2. ¶˛yÓ˚ì˛#Î˚ Ó˚Óy Ï̂Ó˚Ó˚ñ ˜ÓK˛y!òÑ˛ òyõ Á ˆÜye !úÖ%ò–

3. Ó˚ÓyÓ˚ ›˛ƒy!˛ôÇ Ñ˛yˆÏÑ˛ ÓˆÏú⁄

4. Ó˚ÓyˆÏÓ˚Ó˚ õ%Öƒ ≤ÃyÑ,̨ !ì˛Ñ˛ v z̨Í¢ v z̨!qˆÏîÓ˚ ˆÑ˛yò xÇü⁄

5. Ó˚ÓyÓ˚ ›˛ƒy!˛ôÇÈÙÈ~Ó˚ ãòƒ Ñ˛yu˛˛ˆÏÑ˛ ˆÑ˛yò !ÓˆÏü°Ï ˛ôk˛!ì˛ˆÏì˛ ˆâ˛Ó˚y £Î˚ ~ÓÇ ˆÑ˛ò⁄

14.6 v z̨_Ó˚õyúy (Key to the Answers)

1. 14.1

2. 14.1

3. 14.2

4. 14.2

5. 14.2
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~Ñ˛Ñ˛˛ 15  Ë°Ïï v˛ zÍ˛ôyîòÑ˛yÓ˚# v˛ z!qî òõ%òy ÈÙÈ Digitalis,
Papaver and Cannabis (Drug yielding plants.
Specimens of Digitalis, Papaver and Cannabis)

Ü‡˛ò

15.0 v ẑ̨ Ïjüƒ

15.1 ≤Ãhfl˛ÏyÓòy

15.2 Digitalis - !â˛e Á Óí≈òy

15.3 Papaver - !â˛e Á Óí≈òy

15.4 Cannabis - !â˛e Á Óí≈òy

15.5 ≤ÃŸ¿yÓú#

15.6 v˛z_Ó˚õyúy

15.0 v ẑ̨ Ïjüƒ

v˛z!qˆÏîÓ˚ Ë°Ï!ï=í òyòy¶˛yˆÏÓ £z!ì˛£y¢˛ô)Ó≈Ñ˛yú ˆÌˆÏÑ˛ ≤Ãõy!íì˛– ~£z ~Ñ˛ˆÏÑ˛ ~Ó˚*˛ô !ì˛ò!›˛ v˛z!qî

òõ%òy ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ ïyÓ˚íy úy¶˛ Ñ˛Ó˚̂ ÏÓò–

!â˛eÈÙÈ15.1 Digitalis sp. !â˛eÈÙÈ15.2 Papaver sp.
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15.1 ≤Ãhfl Į̈yÓòy

Digitalis purpurea ˛ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyÎ˚ Digotoxin ˛Îy Ólfl˛ì˛ ˛ôˆÏ«˛ ~Ñ˛!›˛ x!ï!Ó°Ï– ~Ó˚ ˆÌˆÏÑ˛

˜ì˛!Ó˚ £Î˚ v z̨Fâ˛ Ó˚_´â˛y˛ô Ñ˛õy Ï̂òyÓ˚ Ë°Ïï– Papaver somniferum ˛£ú xy!ö˛Ç ÜyäÈ– ~Ó˚ ˆÌˆÏÑ˛ ≤ÃyÎ˚

20!›˛ xƒyúÑ˛yúˆÏÎ˚v˛ ˛ôyÁÎ˚y ÎyÎ˚ ÎyÓ˚ õˆÏïƒ õÓ˚!ö˛ò £ú ¢Óâ˛y£ẑ Ïì˛ v˛ẑ ÏÕ‘ÖˆÏÎyÜƒ– õÓ˚!ö˛ò ÓƒÌy Ñ˛õyˆÏòyÓ˚

ãòƒ ÓƒÓ£*ì˛ £Î˚– Cannabis sativa ˛£ú hemp ˛Óy Ü§yãy ÜyäÈ– xy£zò¢¡øì˛¶˛yˆÏÓ Ñ˛ƒyòy!Ó¢ â˛y°Ï

Ñ˛Ó˚yÓ˚ ãòƒ úy£ẑ Ï¢™ úy Ï̂Ü– Cannabinol ˛òyõÑ˛ xƒyúÑ˛yúˆÏÎ˚v˛ õˆÏòy˛ô#v˛¸y !â˛!Ñ˛Í¢yÎ˚ Psychoactive
drug ˛!£¢y Ï̂Ó ÓƒÓ£*ì˛ £Î˚–

15.2 Digitalis - !â˛e Á Óí≈òy S!â˛e 15.1)

Digitalis purpurea ¢yïyÓ˚í¶˛y Ï̂Ó Foxglove ˛òyˆÏõ ˛ô!Ó˚!â˛ì˛– ~!›˛ Plantaginaceae ˛ˆÜyˆÏeÓ˚

ÜyäÈ Îy v˛z_Ó˚ xyˆÏõ!Ó˚Ñ˛y Á xòƒyòƒ òy!ì˛ü#ˆÏì˛y°å ˆîˆÏü v˛zÍ˛ôy!îì˛ £Î˚– !mÓ°Ï≈ã#Ó# ~£z v˛z!qî!›˛ ˆÌˆÏÑ˛

digoxin ˛Óy digitalin ˛òyõÑ˛ xƒyúÑ˛yúˆÏÎ˚v˛ ˛ôyÁÎ˚y ÎyÎ˚– õ)úì˛ ˛ôyì˛yñ ö%̨ ú Á Ó#ã ˆÌˆÏÑ˛ ~£z !Ó°Ïy_´

xƒyúÑ˛yúˆÏÎ˚v˛ ˆõˆÏú ~ÓÇ Congestive Heart FailureÈÙÈ˛~ Ñ˛yˆÏã úyˆÏÜ– ~äÈyv˛¸y £§y˛ôy!òñ Î-yñ

ˆÑ˛y¤˛Ñ˛y!‡˛òƒ £zì˛ƒy!î ˆÓ˚yˆÏÜÁ ÓƒÓ£*ì˛ £Î˚–

!â˛eÈÙÈ15.3 Cannabis sativa
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15.3 Papaver - !â˛e Á Óí≈òy S!â˛e 15.2)

Papaver Somniferum £Ïú Opium poppy ˛Îy Papaveraceae ˛ˆÜy Ï̂eÓ̊ xhs≈̆̆¶%̨ _´– ~!›˛ ~Ñ˛!›˛

v˛zîƒyò ˆüy¶˛yÓï≈Ñ˛ ÜyäÈ £ˆÏúÁ !ì˛ò!›˛ v˛zˆÏÕ‘ÖˆÏÎyÜƒ ÓƒÓ£yÓ˚ xyˆÏäÈ ~£z v˛z!qˆÏîÓ˚– ≤ÃÌõñ î%!›˛ ≤Ãïyò

xƒyúÑ˛yú Ï̂Î˚v˛ thebaine ˛~ÓÇ oripavine ˛ÎÌye´ Ï̂õ hydrocodone ˛Á oxycodone ˛ãyì˛#Î˚ Ë°Ïï

v˛zÍ˛ôyîˆÏò Ñ˛yˆÏã úyˆÏÜ– !mì˛#Î˚ ~£z ö˛ú ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ÎyÎ˚ xy!ö˛õ Îy ~£z ö˛ú ˆÌˆÏÑ˛ ˛ôyÁÎ˚y ì˛Ó˚&«˛#Ó˚

ˆÌˆÏÑ˛ v˛zÍ˛ôy!îì˛ £Î˚– Ë°Ï!ï !£¢yˆÏÓ ~!›˛Ó˚ ÓƒÓ£yÓ˚ £Î˚ ˛õÓ˚!ö˛ò v˛zÍ˛ôyîˆÏò– ì,̨ ì˛#Î˚ì˛ ˛ô!˛ô ÜyˆÏäÈÓ˚ Ó#ã

ˆ˛ôyhfl˛Ïîyòy Ó˚*ˆÏ˛ô xyõyˆÏîÓ˚ ¢ÓyÓ˚ ˛ô!Ó˚!â˛ì˛–

15.4 Cannabis - !â˛e Á Óí≈òy S!â˛e 15.3)

Cannabis sativa ˛Óy Hemp £ú ~Ñ˛!›˛ Ó°Ï≈ã#Ó# v z̨!qî– Cannabaceae ˆÜyˆÏeÓ˚ ~£z v˛z!qî

~Ñ˛!î Ï̂Ñ˛ ˆÎõò Óy!í!ãƒÑ˛ ì˛ls˘˛ ˜ì˛ú ~ÓÇ Ë°Ï!ï !£¢y Ï̂Ó ÓƒÓ£*ì˛ £Î˚ ˆì˛õò£z õyîÑ˛ !£¢y Ï̂Ó ~!›˛ Ó˝ú

ÓƒÓ£*ì˛– õ)ú Ó˚y¢yÎ˚!òÑ˛ v z̨̨ ôyîyò £ú Ñ˛ƒyòy!Óòú (connabinol) Îy ¢y£zˆÏÑ˛yxƒyÑ˛!›˛¶˛ ˆÎyÜÓ˚*ˆÏ˛ô Ñ˛yã

Ñ˛ Ï̂Ó̊–

15.5 ≤ÃŸ¿yÓú# (Terminal Questions)

1. Digitalis v z̨!q Ï̂îÓ˚ ÓƒÓ£yÓ˚ ¢¡ô Ï̂Ñ≈̨  !úÖ%ò–

2. Papaver v z̨!q Ï̂îÓ˚ õ)ú xƒyúÑ˛yú Ï̂Î˚v˛=!ú Ñ˛# Ñ˛#⁄

3. Cannabis v z̨!q Ï̂îÓ˚ Óy!í!ãƒÑ˛ =Ó˚&c Ñ˛#⁄

15.6 v z̨_Ó˚õyúy (Key to the Answers)

1. 15.2

2. 15.3

3. 15.4
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˛ôÎ≈yÎ˚˛ III

v˛z!qî xD¢Çfl˛iyò

Block IIII

Plant Morphology
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~Ñ˛Ñ˛˛ 16  ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ Á Ü¶≈˛ˆÏÑ˛üˆÏÓ˚Ó˚ ¢õ Á x¢õ ¢ÇˆÏÎyÜ

xïƒÎ˚ò˛ (Study of Adhesion and Cohesion of Stamen
and Carpel)

Ü‡˛ò

16.0 v ẑ̨ Ïjüƒ

16.1 ≤Ãhfl˛ÏyÓòy

16.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í

16.3 ˛ô%Ç Ï̂Ñ˛üÓ˚ Á Ü¶≈˛ Ï̂Ñ˛ü Ï̂Ó˚Ó˚ !Ó!¶˛ß¨ ˛≤ÃÑ˛yÓ˚ ¢õ¢Ç Ï̂ÎyÜ Á x¢õ¢Ç Ï̂Îy Ï̂ÜÓ˚ ¢òy_´Ñ˛Ó˚í

16.4 ≤ÃŸ¿yÓú#

16.5 v˛z_Ó˚õyúy

16.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛ôy‡˛ Ñ˛ˆÏÓ˚ xy˛ô!ò ˛ô%ÇˆÏÑ˛üÓ˚ Á Ü¶≈˛ˆÏÑ˛üˆÏÓ˚Ó˚ !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ˆÎ

˜Ó!ü‹Tƒ=!úÓ˚ !¶˛!_ˆÏì˛ ì˛ö˛yÍ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚ ì˛y !òï≈yÓ˚í Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓò– xyÓ˚ ˆÑ˛yˆÏòy xãyòy

v z̨!qî ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ Ñ˛yˆÏã xy˛ô!ò xˆÏòÑ˛›˛y ~!ÜˆÏÎ˚ ÎyˆÏÓò–

16.1 ≤Ãhfl Į̈yÓòy

ö%˛ˆÏúÓ˚ xì˛ƒyÓüƒÑ˛#Î˚ xÇü=!ú £ú ˛ô%ÇˆÏÑ˛üÓ˚ Á Ü¶˛≈ˆÏÑ˛üÓ˚– ~£z ˛ô%ÇˆÏÑ˛üÓ˚ Á Ü¶˛≈ˆÏÑ˛üˆÏÓ˚Ó˚

xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ˜Ó!â˛eƒ ¢¡ôˆÏÑ≈˛ ˆÎõò xy˛ôòyˆÏîÓ˚ ~Ñ˛!›˛ ïyÓ˚íy xyˆÏäÈ ˆì˛õ!ò ˆÑ˛yò ˆÑ˛yò

¢%!ò!î≈‹T ˜Ó!üˆÏ‹TƒÓ˚ !¶˛!_ˆÏì˛ ~£z ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚ ì˛y xy˛ôòyˆÏîÓ˚ ãyòy

îÓ˚Ñ˛yÓ˚–

16.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í (Requirements)

a) ¢Ó˚ú xí%Ó#«˛í Îs˛f

b) !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ ˛ô%ÇˆÏÑ˛üÓ˚ Á Ü¶≈˛ˆÏÑ˛üˆÏÓ˚Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚ ãòƒ !òÓ≈y!â˛ì˛ v z̨!qˆÏîÓ˚ !ò!î‹T

xÇü–
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c) fl˛‘y£zv˛ Á ˆÓœv˛

d) !òv˛ú

16.3 ˛ô%Ç Ï̂Ñ˛üÓ˚ Á Ü¶≈̨ Ï̂Ñ˛ü Ï̂Ó˚Ó˚ !Ó!¶˛ß¨ ˛≤ÃÑ˛yÓ˚ ¢õ¢Ç Ï̂ÎyÜ Á x¢õ¢Ç Ï̂Îy Ï̂ÜÓ˚

¢òy_´Ñ˛Ó˚í (Identification of different types of Cohesion
and Adhesion of Stamen and Carpel)

~Ñ˛!›˛ ¢¡ô)í≈ ö%̨ Ï̂úÓ˚ ì,̨ ì˛#Î˚ hfl Į̈ÓÑ˛ Á ˛ô%ÇãòòyD £ú ˛ô%Çhfl Į̈ÓÑ˛ Óy xyò Ï̂v»̨ y!¢Î˚yõñ (Androecium)–
˛ô%Çhfl˛ÏÓˆÏÑ˛Ó˚ ≤Ã!ì˛!›˛ xÇü Óy ~Ñ˛Ñ˛ £ú ˛ô%ÇˆÏÑ˛üÓ˚– ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ î%!›˛ xÇü ~ÓÇ ~=!ú £ú ˛ô%Çîu˛ Óy

!ö˛úyˆÏõr›˛ (Filament) ˛~ÓÇ ˛ô%Çïyò# Óy xƒyòÌyÓ˚ (Anther)–

xy˛ôòyÓ˚y ˆãˆÏòˆÏäÈò ˆÎ ˛ô%ÇˆÏÑ˛üÓ˚=!ú ˆÎõò õ%_´ xÓfl˛iyÎ˚ ÌyÑ˛ˆÏì˛ ˛ôyˆÏÓ˚ ˆì˛õ!ò xyÓyÓ˚ ì˛yˆÏîÓ˚

!Ó!¶˛ß¨ xÇˆÏüÓ˚ õyïƒˆÏõ ˛ôÓ˚fl˛ôˆÏÓ˚Ó˚ ¢yˆÏÌ xÌÓy ö%˛ˆÏúÓ˚ xòƒ hfl˛ÏÓˆÏÑ˛Ó˚ ¢yˆÏÌ Î%_´ xÓfl˛iyÎ˚ ÌyÑ˛ˆÏì˛

˛ôyˆÏÓ˚– ˛ô%ÇˆÏÑ˛üÓ˚=!ú ÎÖò !òˆÏãˆÏîÓ˚ õˆÏïƒ ˛ôÓ˚fl˛ôÓ˚ Î%_´ ÌyˆÏÑ˛ ì˛Öò Óúy £Î˚ ¢õ¢ÇˆÏÎyÜ

(Cohesion)– xyÓ˚ ˛ô%Ç Ï̂Ñ˛üÓ˚=!ú ö%̨ Ï̂úÓ˚ xòƒ hfl Į̈Ó Ï̂Ñ˛Ó˚ ¢y Ï̂Ì Î%_´ ÌyÑ˛ Ï̂ú ì˛y Ï̂Ñ˛ Óúy £Î˚ x¢õ¢Ç Ï̂ÎyÜ

(Adhesion)–

~Öò ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~£z !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ˆîÖˆÏì˛ ˆÜˆÏú xy˛ôòyˆÏÑ˛ Îy Ñ˛Ó˚ˆÏì˛ £ˆÏÓ

ì˛y £ú ~Ñ˛!›˛ ˆÓœv˛ !îˆÏÎ˚ ö%˛ˆÏúÓ˚ Ó,!ì˛ Á îúˆÏÑ˛ ú¡∫yú!¡∫¶˛yˆÏÓ !â˛ˆÏÓ˚ ˆö˛úˆÏì˛ £ˆÏÓ– ~Ó˚ ö˛ˆÏú ˛ô%Çhfl˛ÏÓÑ˛

¢%fl˛ô‹TÓ̊* Į̈̂ ô î,üƒõyò £ Ï̂Î̊ v z̨‡˛ Ï̂Ó– ¢Ó̊ú xí%Ó#«˛í Î Ï̂s f̨Ó̊ ò# Ï̂â˛

˛ô%Çhfl˛ÏÓÑ˛!›˛ˆÏÑ˛ ÎÌyÎÌ ¶˛yˆÏÓ !òÓ˚#«˛í Ñ˛ˆÏÓ˚ xy˛ôòyˆÏÑ˛

¢òy_´Ñ˛Ó˚ˆ ÏíÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚ˆ Ïì˛ £ˆÏÓ– ≤Ã¢Dì˛ v˛ zˆ ÏÕ‘Öƒ

˛ô%Ç Ï̂Ñ˛ü Ï̂Ó̊Ó̊ òƒyÎ̊ Ü¶≈̨ Ï̂Ñ˛üÓ̊Á SÎy Ü¶≈̨ õ%u˛ñ Ü¶≈̨ îu˛ Á Ü¶≈̨ yüÎ̊

Óy !v˛¡∫yüÎ˚ !òˆÏÎ˚ Ü!‡˛ì˛V òyòy ≤ÃÑ˛yÓ˚ ¢õ¢ÇˆÏÎyÜ Á

x¢õ¢Ç Ï̂ÎyÜ ¢òy_´ Ñ˛Ó˚y ˆÎ Ï̂ì˛ ˛ôy Ï̂Ó˚–

òõ%òyÈÙÙÙÈ1 S!â˛e 16.1V

òõ%òy !£¢yˆÏÓ ~Ñ˛!›˛ ãÓy ö%˛ú SHibiscus rosa-
sinensis) ˛!îˆÏÎ˚ ì˛yÓ˚ ˛ô%Çhfl˛ÏÓÑ˛!›˛ ¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛

˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛x¢ÇÖƒ ˛ô%ÇˆÏÑ˛üÓ˚=!ú ì˛yˆÏîÓ˚ ˛ô%Çîu˛˛ myÓ˚y
!â˛eÈÙÈ16.1 : ~Ñ˛=FäÈ ˛ô%ÇˆÏÑ˛üÓ˚ SãÓyV

˛ôÓ˚yÜïyò#
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˛ôÓ˚fl˛ôÓ˚ Î%_´ £ˆÏÎ˚ ~Ñ˛!›˛ ˛ô%ÇˆÏÑ˛üÓ˚ =FäÈ Óy fi›˛ƒy!õòyú Ñ˛úyõ (Staminal Column) ˛˜ì˛!Ó˚

Ñ˛ˆÏÓ˚ˆÏäÈ !Ñ˛ls˘˛ ˛ô%Çïyò#=!ú (anther) ˛õ%_´ xÓfl˛iyÎ˚ Ó˚ˆÏÎ˚ˆÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ ~Ñ˛=FäÈ Óy ˆõyòy Ï̂v˛úö˛y¢ (Monadelphous) ˛˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò– ~!›˛

˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ¢õ¢ÇˆÏÎyˆÏÜÓ˚ ~Ñ˛!›˛ v z̨îy£Ó˚ò–

òõ%òyÈÙÙÙÈ2 S!â˛e 16.2V

òõ%òy !£¢yˆÏÓ ~Ñ˛!›˛ x˛ôÓ˚y!ãì˛y SClitoria ternatea) ˛ö%˛ˆÏúÓ˚ ˛ô%Çhfl˛ÏÓÑ˛ˆÏÑ˛ ¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy

£ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%Ç Ï̂Ñ˛üÓ˚ ¢ÇÖƒyÎ˚ îü–

2. ˛îü!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ õˆÏïƒ ò!›˛ ˛ô%ÇˆÏÑ˛üÓ˚ ì˛yˆÏîÓ˚ ˛ô%Çîu˛

myÓ˚y ˛ôÓ˚fl˛ôÓ˚ Î%_´ £ˆÏÎ˚ ~Ñ˛!›˛ =FäÈ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ˆÏäÈ ~ÓÇ

ÓyÑ˛# ˛ô%ÇˆÏÑ˛üÓ˚!›˛ ˛ô,ÌÑ˛ ˆÌˆÏÑ˛ ~Ñ˛Ñ˛¶˛yˆÏÓ !mì˛#Î˚ ~Ñ˛!›˛

=FäÈ Ï̂Ñ˛ !ò Ï̂î≈ü Ñ˛Ó˚̂ ÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ (9+1) !m=FäÈ Óy v˛yÎ˚yˆÏv˛úö˛y¢

(Diadelphous) ˛˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò– ~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛!›˛

¢õ¢Ç Ï̂Îy Ï̂ÜÓ˚ v z̨îy£Ó˚í–

òõ%òyÈÙÙÙÈ3 S!â˛e 16.3V

òõ%òy!î !£¢yˆÏÓ !üõ)ú SBombax malabaricum) ˛ö%˛ˆÏúÓ˚

˛ô%Çhfl˛ÏÓÑ˛ ˆòÁÎ˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ó˝¢ÇÖƒÑ˛ ˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò–

2. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú ì˛yˆÏîÓ˚ ˛ô%Çîu˛˛ myÓ˚y ˛ôÓ˚fl˛ôÓ˚ Î%_´ £ˆÏÎ˚

î%̂ ÏÎ˚Ó˚ x!ïÑ˛ ˛ô%ÇˆÏÑ˛üÓ˚ =FäÈ ¢,!‹T Ñ˛ˆÏÓ˚ˆÏäÈ– ˛ô%Çïyò#=!ú

õ%_´ Ó˚̂ ÏÎ˚̂ ÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ó˝=FäÈ Óy ˛ô!úxƒyˆÏv˛úö˛y¢

(Polyadelphous) ˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò– ~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛!›˛

¢õ¢ÇˆÏÎyÜ–

!â˛eÈÙÈ16.2 : !m=FäÈ ˛ô%Ç Ï̂Ñ˛üÓ˚

Sx˛ôÓ˚y!ãì˛yV

!â˛eÈÙÈ16.3 : Ó˝=FäÈ ˛ô%ÇˆÏÑ˛üÓ˚

S!üõ)úV

˛ôÓ˚yÜïyò#
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òõ%òyÈÙÙÙÈ4 S!â˛e 16.4V

òõ%òy !£¢yˆÏÓ ¢)Î≈õ%Ö# SHelianthus annus) ˛xÌÓy Ü§yîy

STagetes patula) ˛ö%˛ú ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ ÎyÓ˚ ˛ô%Çhfl˛ÏÓÑ˛!›˛ ¢òy_´

Ñ˛Ó˚ˆÏì˛ £ˆÏÓ–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô§yâ˛!›˛ ˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò–

2. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú ì˛yˆÏîÓ˚ ˛ôÓ˚yÜïyò#Ó˚ !Ñ˛òyÓ˚y ˛ÓÓ˚yÓÓ˚

˛ôÓ˚fl˛ôÓ˚ Î%_´ £ˆÏÎ˚ ~Ñ˛!›˛ òúyÑ,̨ !ì˛ Ü‡˛ò ¢,!‹T Ñ˛ˆÏÓ˚ˆÏäÈ

!Ñ˛ls˘˛ ˛ô%Çîu˛=!ú õ%_´ Ó˚ˆÏÎ˚ˆÏäÈ–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ˆÏì˛ Î%_´ ˛ôÓ˚yÜïyò# Óy !¢ò‰̂ Ïã Ï̂ò!¢Î˚y¢

(Syngenesious) ˛˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò– ~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛ ≤ÃÑ˛yÓ˚

¢õ¢ÇˆÏÎyÜ–

òõ%òyÈÙÙÙÈ5 S!â˛e 16.5V

òõ%òy !£¢yˆÏÓ ˛ô%Ç Ñ%˛õv˛¸y SCucurbita maxima) ˛ö%˛ú ˆîÁÎ˚y

£ˆÏì˛ ˛ôyˆÏÓ˚ ì˛yÓ˚ ˛ô%Çhfl˛ÏÓÑ˛ ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ ãòƒ–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú ì˛yˆÏîÓ˚ ˛ô%Çîu˛ Á ˛ôÓ˚yÜïyò#Ó˚ ¢y£yˆÏÎƒ

˛ôÓ˚fl˛ôÓ˚ Î%_´ £ˆÏÎ˚ ~Ñ˛!›˛ ~Ñ˛Ñ˛ Ü‡˛ò ¢,!‹T Ñ˛ˆÏÓ˚ˆÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ !¢òxƒyu»˛y¢ (Synandrous)
˛˛ô%Ç Ï̂Ñ˛üÓ̊ !Óîƒõyò– ~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛!›˛ ¢õ¢ÇˆÏÎyÜ–

òõ%òyÈÙÙÙÈ6 S!â˛e 16.6V

òõ%òy !£¢y Ï̂Ó Ó̊ãò#Üı˛y SPolyanthes tuberosa) ˛ö%̨ ú ˆîÁÎ̊y

£ˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ ì˛yÓ˚ ˛ô%Çhfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ¢òy_´ Ñ˛Ó˚ˆÏì˛

Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú ˛ô%‹ô˛ô%ˆÏ›˛Ó˚ ¢ˆÏD ¢¡ô!Ñ≈˛ì˛–

!â˛eÈÙÈ16.4 : Î%_´ ˛ôÓ˚yÜïyò# Óy

!¢ò‰ˆÏãˆÏò!¢Î˚y¢È ˛ô%ÇˆÏÑ˛üÓ˚

S¢)Î≈õ%Ö#V

!â˛eÈÙÈ16.5 : !¢òxƒyu»̨ y¢ ˛ô%Ç Ï̂Ñ˛üÓ˚

!â˛eÈÙÈ16.6 : ˛ô%‹ô˛ô%›˛ ú@¿ ˛ô%Ç Ï̂Ñ˛üÓ˚

SÓ˚ãò#Üı˛yV SxyÇ!üÑ˛ x!B˛ì˛V

˛ôÓ˚yÜïyò# Sõ%_´V

˛ô%Çîu˛˛ Sõ%_´V

Î%_´˛ôÓ˚yÜïyò#

Î%_´˛˛ô%Çîu˛˛

˛ô%Ç Ï̂Ñ˛üÓ˚

˛ô%‹ô˛ô%›˛
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2. ˛ô%ÇˆÏÑ˛üÓ˚=!ú ì˛yˆÏîÓ˚ ˛ô%Çîu˛ Óy !ö˛úyˆÏõˆÏr›˛Ó˚ ¢y£yˆÏÎƒ ˛ô%‹ô˛ô%ˆÏ›˛Ó˚ ¢yˆÏÌ Î%_´ Ó˚ˆÏÎ˚ˆÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ ˛ô%‹ô˛ô%›˛ú@¿ Óy ~!˛ôö˛y£zúy¢ (Epiphyllous) ˛˛ô%ÇˆÏÑ˛üÓ˚ !Óîƒõyò– ~!›˛

˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛ ïÓ˚ˆÏòÓ˚˛ x¢õ¢ÇˆÏÎyÜ–

!â˛eÈÙÈ16.7 : îúú@¿ ˛ô%ÇˆÏÑ˛üÓ˚ Óy

~!˛ôˆÏ˛ô›˛yúy¢ ˛ô%ÇˆÏÑ˛üÓ˚ Sï%ì%˛Ó˚yV

!â˛eÈÙÈ16.8 : Üy£zˆÏòyˆÏfi›˛!õÎ˚yõ ˛ô%ÇˆÏÑ˛üÓ˚

SÓ˚yfl˛¨yV

òõ%òyÈÙÙÙÈ7 S!â˛e 16.7V

òõ%òy !£¢yˆÏÓ ï%ì%˛Ó˚y SDatura fastuosa) ˛ö%˛ú

ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ ì˛yÓ˚ ˛ô%Çhfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò

¢òy_´Ñ˛Ó˚̂ ÏíÓ˚ ãòƒ–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%Ç Ï̂Ñ˛üÓ˚=!ú îúú@¿–

2. ˛˛ô%Ç Ï̂Ñ˛üÓ̊=!ú ì˛y Ï̂îÓ̊ ˛ô%Çî Ï̂u˛Ó̊ ¢y£y Ï̂Îƒ î Ï̂úÓ̊

¢y Ï̂Ì Î%_´ Ó˚̂ ÏÎ˚̂ ÏäÈ–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ˆÏì˛ îúú@¿ Óy ~!˛ô Į̈̂ ô›˛yúy¢

(Epipetalous) ˛˛ô%Ç Ï̂Ñ˛üÓ̊ xÓ!fl įì˛– ~!›˛ ˛ô%Ç Ï̂Ñ˛ü Ï̂Ó̊Ó̊ ~Ñ˛!›˛

x¢õ¢ÇˆÏÎyÜ–

òõ%òyÈÙÙÙ8 S!â˛e 16.8V

òõ%òy !£¢yˆÏÓ Ó˚yfl˛¨y SVanda roxburghii) ˛ö%˛ú

ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ Á ì˛yÓ˚ ˛ô%Çhfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò

¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú Ü¶≈˛˛ôˆÏeÓ˚ ¢yˆÏÌ Î%_´–

2. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú Ü¶≈˛îu˛˛ Á Ü¶≈˛õ%ˆÏu˛Ó˚ ¢yˆÏÌ

¢ÇÎ%_´–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ˆÏì˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ Üy£zòƒyòv»˛y¢

(Gynandrous) ˛Óy Üy£ẑ Ïòy Ï̂fi›˛!õÎ̊yõ (Gynostemium)
≤ÃÑ,̨ !ì˛ ú«˛í#Î˚– ~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛!›˛ x¢õ¢ÇˆÏÎyÜ SÓy

Óúy ÎyÎ˚ ~!›˛ Ü¶≈̨ Ï̂Ñ˛ü Ï̂Ó˚Ó˚Á ~Ñ˛!›˛ x¢õ¢Ç Ï̂ÎyÜV–

˛ô%Ç Ï̂Ñ˛üÓ˚

îú

˛˛ôÓ˚yÜïyò#

Ü¶≈˛õ%[˛
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òõ%òyÈÙÙÙÈ9 S!â˛e 16.9V

òõ%òy !£¢yˆÏÓ ˆŸªì˛ xyÑ˛® SCalotropis procera) ˛ö%̨ ú

ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ ~ÓÇ ˛ô%Çhfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ¢òy_´

Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛ô%ÇˆÏÑ˛üÓ˚=!ú Ü¶≈˛˛ôˆÏeÓ˚ ¢yˆÏÌ ¢¡ôÑ≈˛Î%_´–

2. ˛ô%Ç Ï̂Ñ˛üÓ˚=!úÓ˚ ˛ôÓ˚yÜïyò# Ü¶≈̨ õ%̂ Ïu˛˛Ó˚ ¢y Ï̂Ì ¢ÇÎ%_´

!Ñ˛ls˘˛ Ü¶≈̨ îu˛ õ%_´–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ Ï̂ì˛ ˛ô%Ç Ï̂Ñ˛ü Ï̂Ó˚Ó˚ Üy£zòƒyòv»̨ y¢ Óy °Ï!°ÏÍ

˛ôÎ≈yÎ˚¶%̨ _´ Üy£ẑ Ïòy Ï̂fi›˛!ãÎ˚yõ (Gynostegium) ˛≤ÃÑ,̨ !ì˛ v z̨̨ ô!fl įì˛–

~!›˛ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ ~Ñ˛!›˛ x¢õ¢ÇˆÏÎyÜ SÓy Óúy ÎyÎ˚ ~!›˛

Ü¶≈̨ Ï̂Ñ˛ü Ï̂Ó˚Ó˚Á ~Ñ˛!›˛ x¢õ¢Ç Ï̂ÎyÜV–

òõ%òyÈÙÙÙÈ10 S!â˛e 16.10V

òõ%òy !£¢y Ï̂Ó ãÓy SHibiscus rosa-sinensis) ˛ö%̨ ú ˆîÁÎ̊y

£ Ï̂ì˛ ˛ôy Ï̂Ó˚ Á ì˛yÓ˚ fl˛f# hfl Į̈Ó Ï̂Ñ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ¢òy_´ Ñ˛Ó˚̂ Ïì˛

Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈˛˛ôe Óy Ü¶≈˛ˆÏÑ˛üÓ˚=!ú Ü¶≈˛yüÎ˚ S!v˛¡∫yüÎ˚ Á

Ü¶≈˛îu˛˛V myÓ˚y ˛ôÓ˚fl˛ôˆÏÓ˚Ó˚ ¢yˆÏÌ Î%_´– !Ñ˛ls˘˛

Ü¶≈̨ õ%u˛=!ú õ%_´–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ Ï̂ì˛ Ü¶≈̨ ˛ôe=!úÓ˚ Ü¶≈̨ yüÎ˚ Á Ü¶≈̨ îu˛

myÓ˚y fl ∫̨¢ÇÎ%!_´ S¢õ¢Ç Ï̂ÎyÜV !Óîƒõyò–

òõ%òyÈÙÙÙÈ11 S!â˛e 16.11V

òõ%òy !£¢y Ï̂Ó v˛yÎ̊ys įy¢ (Dianthus) ˛ö%̨ ú ˆîÁÎ̊y £ Ï̂ì˛ ˛ôy Ï̂Ó̊

Á ì˛yÓ˚ fl˛f# hfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛

˛ôyˆÏÓ˚–

!â˛eÈÙÈ16.9 : Üy£zˆÏòyˆÏfi›˛!ãÎ˚yõ

˛ô%ÇˆÏÑ˛üÓ˚ SˆŸªì˛ xyÑ˛®V

!â˛eÈÙÈ16.10 : Ü¶≈˛yüÎ˚ Á Ü¶≈˛îu˛

¢ÇÎ%_´ SãÓyV

!â˛eÈÙÈ16.11 : Ü¶≈˛yüÎ˚ ¢ÇÎ%_´

Sv˛yÎ˚ys˛iy¢V

˛ôÓ˚yÜïyò#
Ü¶≈˛õ%Ïu˛

˛ôÓ˚yÜïyò#

Ü¶≈˛yüÎ˚

Ü¶≈˛îu˛

Ü¶≈˛yüÎ˚

Ü¶≈̨ îu˛˛

Ü¶≈˛õ%u˛
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¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈̨ ˛ôe Óy Ü¶≈̨ Ï̂Ñ˛üÓ˚=!ú ˆÑ˛Óúõye Ü¶≈̨ yüÎ˚ S!v˛¡∫yüÎ˚V myÓ˚y ˛ôÓ˚fl˛ôÓ˚ Î%_´ñ !Ñ˛ls˘˛ Ü¶≈̨ îu˛

Á Ü¶≈̨ õ%u˛ õ%_´–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ü¶˛≈˛ôe=!úÓ˚ Ü¶≈˛yüÎ˚ myÓ˚y fl ∫̨¢ÇÎ%!_´ S¢õ¢Ç Ï̂ÎyÜV !Óîƒõyò–

!â˛eÈÙÈ16.12 : ˛Ü¶≈˛õ%u˛ Á Ü¶≈˛îu˛

Á Ü¶≈˛yüÎ˚ ¢ÇÎ%_´ SÑ˛yÑ˛õy!äÈV

!â˛eÈÙÈ16.13 : ˛Ü¶≈˛õ%[˛ Á Ü¶≈˛î[˛

¢ÇÎ%_´ SòÎ˚òì˛yÓ˚yV

òõ%òyÈÙÙÙÈ12 S!â˛e 16.12V

òõ%òy !£¢yˆÏÓ Ñ˛yÑ˛õy!äÈ SSolanum nigrum) ˛ö%̨ ú ˆîÁÎ˚y

£ Ï̂ì˛ ˛ôy Ï̂Ó˚ Á ì˛yÓ˚ fl˛f# hfl Į̈Ó Ï̂Ñ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò ¢òy_´ Ñ˛Ó˚̂ Ïì˛

Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈˛˛ôe=!ú Ü¶≈˛yüÎ˚ñ Ü¶≈˛îu˛ Á Ü¶≈˛õ%u˛˛ myÓ˚y

˛ôÓ˚fl˛ôˆÏÓ˚Ó˚ ¢yˆÏÌ Î%_´ ¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛

Ü¶≈˛˛ôe=!úÓ˚ Ü¶≈˛yüÎ˚ñ Ü¶≈˛îu˛ Á Ü¶≈˛õ%u˛˛ myÓ˚y

¢õ¢ÇˆÏÎyÜ !Óîƒõyò–

òõ%òyÈÙÙÙ13 S!â˛e 16.13V

òõ%òy !£¢yˆÏÓ òÎ˚òì˛yÓ˚y SCatharanthus roseus) ˛ö%˛ú

ˆîÁÎ˚y £ Ï̂ì˛ ˛ôy Ï̂Ó˚ Á ì˛yÓ˚ fl f̨# hfl Į̈Ó Ï̂Ñ˛Ó˚ xD¢Çfl įy!òÑ˛ Ü‡˛ò ¢òy_´

Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈˛˛ôe=!ú Ü¶≈˛õ%u˛ Á Ü¶≈˛îu˛˛ myÓ˚y ˛ôÓ˚fl˛ôˆÏÓ˚Ó˚

¢y Ï̂Ì Î%_´ !Ñ˛ls˘˛ Ü¶≈̨ yüÎ˚=!ú õ%_´–

¢%ì˛Ó̊yÇ ≤Ãî_ òõ%òy!›˛ Ï̂ì˛ Ü¶≈̨ ˛ôe=!úÓ̊ Ü¶ ≈̨õ%u˛ Á Ü¶≈̨ î Ï̂u˛Ó̊˛

õ Ï̂ïƒ ¢õ¢Ç Ï̂ÎyÜ !Óîƒõyò–

Ü¶≈˛yüÎ˚

Ü¶≈˛îu˛

Ü¶≈˛õ%u˛

Ü¶≈˛yüÎ˚

Ü¶≈˛î[˛

Ü¶≈˛õ%u˛
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òõ%òyÈÙÙÙÈ14 S!â˛e 16.14V

òõ%òy !£¢yˆÏÓ xyÑ˛® SCalotropis gigantea) ˛ö%˛ú

ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ Á ì˛yÓ˚ fl˛f# hfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ò

¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈̨ ˛ôe=!ú ˆÑ˛Óúõye Ü¶≈̨ õ%u˛ myÓ˚y ˛ôÓ˚fl˛ô Ï̂Ó˚Ó˚

¢y Ï̂Ì Î%_´–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ü¶≈˛˛ôe=!úÓ˚ Ü¶≈˛õ%u˛ ˛myÓ˚y

¢õ¢ÇˆÏÎyÜ !Óîƒõyò– S≤Ã¢Dì˛ v˛zˆÏÕ‘Öƒ 1.5.9 ˛xò%ˆÏFäÈˆÏî

Ó!í≈ì˛ Ü¶≈̨ ˛ô Ï̂eÓ̊ ¢y Ï̂Ì ˛ô%Ç Ï̂Ñ˛ü Ï̂Ó̊Ó̊ x¢õ¢Ç Ï̂Îy Ï̂ÜÓ̊ á›˛òy!›˛Á

~Ó˚ ¢yˆÏÌ v ẑ̨ ÏÕ‘Ö Ñ˛ˆÏÓ˚ ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ Ñ˛yã!›˛ ¢¡ô)í≈ Ñ˛Ó˚ˆÏì˛

£ˆÏÓV–

òõ%òyÈÙÙÙ15 S!â˛e 16.15V

òõ%òy !£¢yˆÏÓ Á!Ó˚xƒyr›˛yú ˛ô!˛ô Spaver orientale)
˛ö%˛ú ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ Á ì˛yÓ˚ fl˛f# hfl˛ÏÓˆÏÑ˛Ó˚ xD¢Çfl˛iy!òÑ˛

Ü‡˛ò ¢òy_´ Ñ˛Ó˚ˆÏì˛ Óúy £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛Ü¶≈˛îu˛˛ xò%̨ ô!fl˛iì˛ ~ÓÇ Ü¶≈˛˛ôe=!ú Ü¶≈˛õ%u˛˛ Á

Ü¶≈˛yüÎ˚ myÓ˚y ˛ôÓ˚fl˛ôÓ˚ Î%_´–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ü¶≈˛˛ôe=!úÓ˚ Ü¶≈˛õ%u˛˛ Á

Ü¶≈̨ yü Ï̂Î˚Ó˚ õ Ï̂ïƒ ¢Ç Ï̂ÎyÜ !Óîƒõyò–

16.4 ≤ÃŸ¿yÓú# (Terminal Questions)

1. !ò¡̈!ú!Öì˛ ˛ô%Ç Ï̂Ñ˛ü Ï̂Ó̊Ó̊ ¢õ¢Ç Ï̂ÎyÜ Á x¢õ¢Ç Ï̂ÎyÜ=!ú ˆÑ˛yò ˆÑ˛yò ˆÜy Ï̂eÓ̊ ˜Ó!ü‹Tƒ v ẑ̨ ÏÕ‘Öƒ

Ñ˛Ó̊&òÈÙÙÙÈ

(i) ˛!¢òˆÏã!òñ   (ii) ˛!¢òxƒyò!v»˛ñ    (iii) ˛Üy£zˆÏòyˆÏfi›˛!ÜÎ˚yõ

2. ˆõyòyˆÏv˛úö˛y¢ ˛ô%ÇˆÏÑ˛üÓ˚ ˛ôyÁÎ˚y ÎyÎ˚ ~õò ~Ñ˛!›˛ v z̨!qˆÏîÓ˚ òyõ !úÖ%ò–

!â˛eÈÙÈ16.15 : Ü¶≈˛õ%u˛´ Á Ü¶≈˛yüÎ˚

¢ÇÎ%_´ SÁ!Ó˚ˆÏÎ˚r›˛yú ˛ô!˛ôV

!â˛eÈÙÈ16.14 : Ü¶≈˛õ%u˛˛ ¢ÇÎ%_´

SxyÑ˛®V

!v˛¡∫yüÎ˚

Ü¶≈˛îu˛

Ü¶≈˛õ%u˛

!v˛¡∫yüÎ˚

Ü¶≈˛õ%u˛



NSOU  CC-BT-05   83

3. v˛yÎ˚yˆÏv˛úö˛y¢ ˛ô%ÇˆÏÑ˛üÓ˚ ˆÑ˛yÌyÎ˚ ˛ôyÁÎ˚y ÎyÎ˚⁄

4. ¢)Î≈õ%Ö# ö%˛ˆÏú ˆÑ˛yò ïÓ˚ˆÏòÓ˚ ˛ô%ÇˆÏÑ˛üÓ˚ ¢ÇˆÏÎyÜ ˛ôyÁÎ˚y ÎyÎ˚⁄

5. ~!˛ôˆÏ˛ô›˛yúy¢ ˛ô%ÇˆÏÑ˛üÓ˚ Ñ˛# ~ÓÇ ˆÑ˛yÌyÎ˚ ˛ôyÁÎ˚y ÎyÎ˚⁄

16.5 v z̨_Ó˚õyúy (Key to the Answers)

1. (i) ˛xƒy¢ˆÏ›˛ˆÏÓ˚¢#   (ii) ˛!Ñ˛v˛zÑ˛yÓ˚!ÓˆÏ›˛¢#    (iii) ˛x!Ñ≈̨ Ï̂v˛!¢

2. Hibiscus rosa-sinensis

3. Clitoria ternatea

4. !¢òˆÏãˆÏò!¢Î˚y¢

5. ÎÖò ˛ô%ÇˆÏÑ˛üÓ˚ îˆÏúÓ˚ ¢ˆÏD ¢ÇÎ%_´ ì˛Öò ì˛yˆÏÑ˛ ÓˆÏú ~!˛ôˆÏ˛ô›˛yúy¢–

v z̨îy£Ó˚í É Datura fastuosa
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~Ñ˛Ñ˛˛ 17  ˛ô%‹ô!Óòƒy¢ Á xõÓ˚y!ÓòƒyˆÏ¢Ó˚ ≤ÃÑ˛yÓ˚ˆÏ¶˛î xïƒyÎ˚ò–˛

(Study of types of Inflorescence and Placentation)

Ü‡˛ò

17.0 v ẑ̨ Ïjüƒ

17.1 ≤Ãhfl˛ÏyÓòy

17.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í

17.3 ˛ô%‹ô!Óòƒy¢ ≤ÃÑ˛yÓ˚̂ Ï¶˛î Á ¢òy_´Ñ˛Ó˚í

17.4 xõÓ˚y!Óòƒy Ï̂¢Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î Á ¢òy_´Ñ˛Ó˚í

17.5 ≤ÃŸ¿yÓú#

17.6 v˛z_Ó˚õyúy

17.0 v ẑ̨ Ïjüƒ

ÓƒÓ£y!Ó˚Ñ˛ v˛z!qî!ÓîƒyÎ˚ ≤ÃˆÏì˛ƒÑ˛ ≤ÃÑ˛yÓ˚ ˛ô%‹ô!Óòƒy¢ Á xõÓ˚y!Óòƒy¢ˆÏÑ˛ ¢òy_´ Ñ˛Ó˚y ≤ÃˆÏÎ˚yãò–

ˆÑ˛yò ˆÑ˛yò ¢%!ò!î≈‹T ˜Ó!üˆÏ‹TƒÓ˚ !¶˛!_ˆÏì˛ ~£z ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ Ñ˛yã!›˛ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚ ì˛y xy˛ôòyˆÏîÓ˚

ãyòy îÓ˚Ñ˛yÓ˚–

17.1 ≤Ãhfl Į̈yÓòy

˛ô%‹ôîu˛ Óy ˆ˛ôv˛yB˛ú (Peduncle) ˛Óy Ó˚ƒy!â˛¢ (Rachis)-˛~Ó˚ v˛z˛ôÓ˚ ˛ô%‹ô Óy ö%˛ˆÏúÓ˚ !ò!î≈‹T

¢IyÓ˚#!ì˛ˆÏÑ˛ ˛ô%‹ô!Óòƒy¢ Óúy £Î˚ñ ~Ó˚ ≤ÃÑ˛yÓ˚ ˆ¶˛î ¢¡ôˆÏÑ≈˛ xy˛ôòyˆÏîÓ˚ ïyÓ˚íy xyˆÏäÈ–

17.2 ≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í (Requirements)

≤Ã Ï̂Î˚yãò#Î˚ v z̨̨ ôÑ˛Ó˚í=!ú £ú ÈÙÙÙÈ

i) ¢Ó˚ú xí%Ó#«˛í Îs˛f

ii) !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ ˛ô%‹ô!ÓòƒyˆÏ¢Ó˚ xD¢Çfl˛iy!òÑ˛ Ü‡˛ˆÏòÓ˚ ãòƒ !òÓ≈y!â˛ì˛ v z̨!qˆÏîÓ˚ !ò!î≈‹T xÇü

iii) fl˛‘y£zv˛ Á ˆÓœv˛

iv) !òv˛ú–
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17.3 !Ó!¶˛ß̈ ≤ÃÑ˛yÓ̊ ˛ô%‹ô!Óòƒy Ï̂¢Ó̊ ˜Ó!ü‹TƒÈÙÈ¢£ ¢òy_´Ñ˛Ó̊í (Identification
of types of Inflorescence)

≤Ã Ï̂ì˛ƒÑ˛ ≤ÃÑ˛yÓ˚ ˛ô%‹ô!Óòƒy Ï̂¢Ó˚ ˜Ó!ü‹TƒÈÙÈ¢£ ¢òy_´Ñ˛Ó˚í Ñ˛Ó˚̂ Ïì˛ £ Ï̂ú xy˛ôòy Ï̂Ñ˛ ≤ÃÌ Ï̂õ ≤Ãî_ òõ%òy

xÌ≈yÍ ˛ô%‹ô!Óòƒy¢!›˛ˆÏÑ˛ ¶˛yú¶˛yˆÏÓ ˛ôÎ≈ˆÏÓ«˛í Ñ˛Ó˚ˆÏì˛ £ˆÏÓ– ~Ó˚˛ôÓ˚ ò#ˆÏâ˛ ≤ÃˆÏì˛ƒÑ˛ ≤ÃÑ˛yÓ˚ ˛ô%‹ô!ÓòƒyˆÏ¢Ó˚

ˆÎ ˜Ó!ü‹Tƒ=!ú ˆîÁÎ˚y £ˆÏÎ˚ˆÏäÈ ì˛yÓ˚ õˆÏïƒ ˆÑ˛yò!›˛Ó˚ ¢yˆÏÌ !õúˆÏäÈ ì˛y ˆîˆÏÖ !òˆÏÎ˚ ˛ô%‹ô!Óòƒy¢!›˛ˆÏÑ˛

¢òy_´ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

õOÓ˚#îˆÏu˛Ó˚ v z̨̨ ôÓ˚ ˛ô%̂ Ï‹ôÓ˚ ¢Iy Óy !Óòƒy¢ˆÏÑ˛ !ì˛ò!›˛ ≤Ãïyò ¶˛yˆÏÜ ¶˛yÜ Ñ˛Ó˚y ÎyÎ˚–

A. ˛ˆÓ˚!¢ Ï̂õyã (Racemose) : ˛õOÓ˚#îˆÏu˛Ó˚ v˛z˛ôÓ˚ ˛ôyŸª≈#Î˚ ¶˛yˆÏÓ ˛ô%‹ô v˛zÍ˛ôß¨ £Î˚ ~ÓÇ ü#ˆÏ°Ï≈

ˆÑ˛yò ˛ô%‹ô v˛zÍ˛ôß¨ òy £ÓyÓ˚ ö˛ˆÏú ˆ¢!›˛ x!òÎ˚ì˛¶˛yˆÏÓ Óyv˛¸ˆÏì˛ ¢«˛õ– ö%˛ú xˆÏ@˘Ãyß√%Ö ¶˛yˆÏÓ

ˆö˛yˆÏ›˛–

B. ˛¢y£ẑ Ïõyã (Cymose) : ˛õOÓ˚#îˆÏu˛Ó˚ ü#ˆÏ°Ï≈ ˛˛ô%‹ô v˛zÍ˛ôß¨ £ÓyÓ˚ ö˛ˆÏú ˆ¢!›˛Ó˚ Ó,!k˛ !òÎ˚ì˛–

ö%˛ú !òˆÏ¡øyß√%Ö (basipetal) ˛e´ˆÏõ ˆö˛yˆÏ›˛–

C. ˛!õ◊ Óy ã!›˛ú (Compound) : ˛õOÓ˚#îu˛ üyÖy!ß∫ì˛ £Î˚ ~ÓÇ ≤Ã!ì˛ üyÖyÎ˚ ö%̨ ú ˆÓ˚!¢ Ï̂õyã

Óy ¢y£ẑ Ïõyã xò%e´ Ï̂õ ¢!Iì˛ £Î˚–

≤Ãî_ ¢òy_´Ñ˛Ó˚í ˜Ó!üˆÏ‹TƒÓ˚ !¶˛!_ˆÏì˛ òõ%òy!›˛ ¢òy_´ Ñ˛Ó˚yÓ˚ ˛ôÓ˚ xy˛ô!ò Á£z ˜Ó!ü‹Tƒ=!ú ò!Ì¶%̨ _´

Ñ˛Ó˚&ò ~ÓÇ ˛ô%‹ô!Óòƒy¢!›˛Ó˚ ˆÓ˚Öy!B˛ì˛ !â˛e xB˛ò Ñ˛Ó˚&ò–

x!òÎ˚ì˛ Óy Racemose ˛˛ô%‹ô!Óòƒy¢

òõ%òyÈÙÙÙÈ1 S!â˛e 17.1V

òõ%òy !£¢yˆÏÓ ¢!Ó˚°Ïy SBrassica napus) ˛Óy ¢yîy ˆõ!Ì

SMeliolotus alba) ˛£zì˛ƒy!î ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ î#á≈ Á x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛≤ÃyÆ–

2. ˛˛ö%̨ ú=!ú ¢Ó,hs˘˛Ñ˛ ~ÓÇ ˛ô%‹ôî Ï̂u˛Ó˚ v z̨̨ ôÓ˚ ò# Ï̂â˛Ó˚ !îÑ˛

ˆÌ Ï̂Ñ˛ Á˛ô Ï̂Ó̊Ó̊ !î Ï̂Ñ˛ Sx Ï̂@˘Ãyß√%Ö¶˛y Ï̂ÓV ö%̨ ›˛ Ï̂ì˛ Ìy Ï̂Ñ˛–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ x!òÎ̊ì˛ Óy ˆÓ̊!¢ Ï̂õyã (Racemose)
˛≤ÃÑ,˛!ì˛Ó˚ xhs˘˛Ü≈ì˛ ˆÓ˚!¢õ (Raceme) ˛ô%‹ô!Óòƒy¢–

!â˛eÈÙÈ17.1 : ˆÓ̊!¢õ ˛ô%‹ô!Óòƒy¢ S¢!Ó̊°ÏyV

ˆÓ˚!¢õ (Raceme) ˛ô%‹ô!Óòƒy¢–

Ó,hs˘˛Î%_´ ö%̨ ú

˛ô%‹ôîu˛
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!â˛eÈÙÈ17.3 : fl˛ôy£zÑ˛ ˛ô%‹ô!Óòƒy¢ Sxy˛ôyÇV

!â˛eÈÙÈ17.4 : ˆÎÔ!ÜÑ˛ fl˛ôy£zÑ˛ SòˆÏ›˛V

Ó,hs˘˛£#ò ö%˛ú

üyÖy!Ó£#ò ˛ô%‹ôîu˛˛

Ó,hs˘˛£#ò ö%˛ú¢£

üyÖy!ß∫ì˛ ˛ô%‹ôîu˛˛

!â˛eÈÙÈ17.2 : ˆÎÔ!ÜÑ˛ ˆÓ˚!¢õ SÑ˛yúˆÏõáV

üyÖy!ß∫ì˛

˛ô%‹ôî[˛

òõ%òyÈÙÙÙÈ2 S!â˛e 17.2V

òõ%òy ˛ô %‹ô!Óòƒy¢!›˛ Ñ˛yúˆ Ïõá SAndrographis
paniculata)˛ÈÙÈ~Ó˚ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛î#á≈ õOÓ˚#îu˛ üyÖy!ß∫ì˛ Á x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛≤ÃyÆ–

2. ˛ö%˛ú=!ú ¢Ó,hs˘˛Ñ˛ ~ÓÇ üyÖyÓ˚ Á˛ôÓ˚ xˆÏ@˘Ãyß√%Ö

˛ôk˛!ì˛ Ï̂ì˛ ¢!Iì˛–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ x!òÎ˚ì˛ Óy ˆÓ˚!¢ˆÏõyã ≤ÃÑ,˛!ì˛Ó˚

xhs˘˛Ü≈ì˛ ˆÎÔ!ÜÑ˛ ˆÓ˚!¢õ SÑ˛¡ôyv˛zu˛ ˆÓ˚!¢õñ Compound
raceme) ˛Óy ˛ôƒy!òÑ‰̨ ú (Panicle) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ3 S!â˛e 17.3V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ xy˛ôyÇ ÜyˆÏäÈÓ˚ SAchyranthes
aspera) ˛˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. õOÓ˚#îu˛˛ xüyÖñ î#á≈ Á x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛≤ÃyÆ–

2. ö%̨ ú=!ú xÓ,hs˘˛Ñ˛ ~ÓÇ x Ï̂@˘Ãyß√%Ö¶˛y Ï̂Ó ¢!Iì˛–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ ˆÓ˚!¢ˆÏõyã Óy x!òÎ˚ì˛ ≤ÃÑ,˛!ì˛Ó˚

xhs˘˛Ü≈ì˛ õOÓ˚# Óy fl˛ôy£zÑ˛ (spike) ˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ4 S!â˛e 17.4V

òõ%òy ˛ô%‹ô!Óòƒy¢!›˛ ò Ï̂›˛ SAmaranthus viridis) ˛Üy Ï̂äÈÓ̊

£ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ î#á≈ñ üyÖy!ß∫ì˛ Á x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛≤ÃyÆ–

2. ˛ö%̨ ú=!ú xÓ,hs˘˛Ñ˛ ~ÓÇ üyÖyÓ˚ Á˛ôÓ˚ xˆÏ@˘Ãyß√%Ö¶˛yˆÏÓ

¢!Iì˛–
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¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ ˆÓ˚!¢ˆÏõyã Óy x!òÎ˚ì˛ ≤ÃÑ,̨ !ì˛Ó˚ xhs˘˛Ü≈ì˛ ˆÎÔ!ÜÑ˛ õOÓ˚# Óy Ñ˛¡ôyv z̨u˛ fl˛ôy£zÑ˛

(Compound spike) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ5 S!â˛e 17.5V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ Ñ˛â%˛Ó˚ SColocasia antiquorum) ˛˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

!â˛eÈÙÈ17.6 : ˆÎÔ!ÜÑ˛ fl˛ôƒy!v˛: SòyÓ˚ˆÏÑ˛úV

!â˛eÈÙÈ17.5 : fl˛ôƒy!v˛: ˛ô%‹ô!Óòƒy¢ SÑ˛â%̨ V

xƒy Į̈̂ ôò!v˛:

â˛õ¢y

Ó,hs˘˛£#ò ˛ô%Çö%˛ú

Ñœ̨ #Ó ö%̨ ú

fl f̨#ö%̨ ú

â˛õ¢y

1. ˛ ˛õOÓ˚#îu˛˛ xüyÖñ fl˛ i (ú Á Ó˚¢yˆ Ïúy ~ÓÇ

x!ò!î≈‹T¶˛yˆÏÓ Ó,!k˛≤ÃyÆ–

2. ˛õOÓ˚#îˆÏu˛Ó˚ ò#ˆÏâ˛Ó˚ !îˆÏÑ˛ Ó,hs˘˛£#ò fl˛f#ö%˛ú=FäÈñ

Á˛ô Ï̂Ó˚Ó˚ !î Ï̂Ñ˛ ˛ô%Ç ö%̨ úÈ=FäÈ ~ÓÇ ~£z î%̂ ÏÎ˚Ó˚ õy Ï̂G˛

Ó,hs˘˛£#ò Ñœ˛#Óö%˛ú =FäÈ v z̨˛ô!fl˛iì˛– ˛ô%Çö%˛úÈÙÈ=ˆÏFäÈÓ˚

˛ôÓ˚ õOÓ˚#Ó˚ ÓyÑ˛# xÇü ˛ô%‹ô£#ò Îy xƒyˆÏ˛ôò!v˛:

(Appendix) ˛òy Ï̂õ ˛ô!Ó̊!â˛ì˛–

3. ˛¢õ@˘Ã ˛ô%‹ô!Óòƒy¢!›˛ â˛õ¢y Óy ˆfl˛ôî (spathe)
˛òyõÑ˛ ~Ñ˛ !ÓˆÏü°Ï õOÓ˚#˛ôe myÓ˚y ë˛yÑ˛y–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ ˆÓ˚!¢ Ï̂õyã Óy x!òÎ˚ì˛ ≤ÃÑ,̨ !ì˛Ó˚

xhs˘˛Ü≈ì˛ â˛õ¢yõOÓ˚# Óy fl˛ôƒy!v˛: (spadix) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ6 S!â˛e 17.6V

òõ%òy ˛ô %‹ô!Óòƒy¢ !£¢yˆ ÏÓ òyÓ ˚ˆ ÏÑ˛ú SCocos
nucifera) – ~Ó˚ ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. õOÓ˚#îu˛˛ üyÖy!ß∫ì˛ Á x!ò!î‹T¶˛y Ï̂Ó Ó,!k˛≤ÃyÆ–

2. ˛ö%̨ ú=!ú Ó,hs˘˛£#ò Á ~Ñ˛!úD–

3. ˛¢õ@˘Ã˛ ô%‹ô!Óòƒy¢!›˛ â˛õ¢y Óy ˆfl˛ôî òyõÑ˛ ~Ñ˛

!ÓˆÏü°Ï õOÓ˚#˛ôe myÓ˚y ë˛yÑ˛y–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ ˆÓ˚!¢ Ï̂õyã Óy x!òÎ˚ì˛ ≤ÃÑ,̨ !ì˛Ó˚

xhs˘˛Ü≈ì˛ ˆÎÔ!ÜÑ˛ â˛õ¢yõO!Ó˚ Óy Ñ˛¡ôyv˛zu˛ fl˛ôƒy!v˛:

(Compound spadix) ˛˛ô%‹ô!Óòƒy¢–
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òõ%òyÈÙÙÙÈ7 S!â˛e 17.7V

òõ%òy ˛ô %‹ô!Óòƒy¢!›˛ ¶˛ %Ry Óy ÜˆÏõÓ˚ (Triticum
aestivum) £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ x!ò!î≈‹T ¶˛yˆÏÓ Ó,!k˛≤ÃyÆ ~ÓÇ ~Ó˚

Á˛ôˆÏÓ˚ Ó,hs˘˛£#ò ˛ô%‹ô v˛z˛ô!fl˛iì˛–

2. ˛¢õ@˘Ã ˛ô%‹ô!Óòƒy¢!›˛Ó˚ ò#ˆÏâ˛ î%!›˛ ö%˛ú£#ò Óy ü)òƒ

@’%õ SEmpty glumes) ˛v˛z˛ô!fl˛iì˛– ≤Ã!ì˛!›˛ ˛ô%‹ô

~Ñ˛!›˛ ö%̨úÈÙÈ¢£ @’%õ SFlowering glume) ˛Óy ˆú¡øy

(Lemma) Á ~Ñ˛!›˛ Ó ƒyÑ˛!›˛Áúñ ˆ˛ô!úÎ˚yÓ˚

(Palea) ˛Ñ˛ Ï̂«˛ xÓ!fl įì˛–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ xò%õOÓ˚# Óy fl˛ôy£zÑ‰˛ˆ Ïú›˛

(spikelet) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ8 S!â˛e 17.8V

òõ%òy ˛ô %‹ô!Óòƒy¢!›˛ Ñ , ˛°åâ ) ˛v˛ ¸ y SCaesalpinia
pulcherrima) ˛xÌÓy Ñ˛yúÑ˛y¢%®y SCassia sophera)-˛Ó˚

£ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. õOÓ˚#îu˛ òy!ì˛î#á≈ Á x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛ ≤ÃyÆ–

2. ˛ö%̨ ú=!ú ¢Ó,hs˘˛Ñ˛ñ Ó,hs˘˛ÈÙÙÙÈx¢õñ õOÓ̊#î Ï̂u˛Ó̊ ò# Ï̂â˛Ó̊

!îˆÏÑ˛Ó˚ ö%˛ˆÏúÓ˚ Ó,hs˘˛ Á˛ôˆÏÓ˚Ó˚ !îˆÏÑ˛ ö%˛ˆÏúÓ˚ ì%˛úòyÎ˚

Óv˛¸ £ÁÎ˚yÎ˚ ö%˛ú=!ú ~Ñ˛£z ì˛ˆÏú !Óòƒhfl˛Ï–

3. ˛˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x!¶˛ Ï̂Ñ˛!wÑ˛–

¢%ì˛Ó̊yÇ ≤Ãî_ òõ%òy!›˛ ˆÓ̊!¢ Ï̂õyã ≤ÃÑ,̨ !ì˛Ó̊ xhs˘̨ Ü≈ì˛ ˆÑ˛y!Ó̊¡∫

(Corymb) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ9 S!â˛e 17.9V

òõ%òy ˛ô %‹ô!Óòƒy¢!›˛ ÌyòÑ% ˛ !ò SHydrocotyle
asiatica)ÈÙÈÓ˚ £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

!â˛eÈÙÈ17.8 : ˆÑ˛y!Ó˚¡∫ ˛ô%‹ô!Óòƒy¢ SÑ,˛°åâ)˛v˛¸yV

!â˛eÈÙÈ17.7 : fl˛ôy£zÑ˛ Ï̂ú›˛ ˛ô%‹ô!Óòƒy¢ SÜõV

ˆ˛ô!úÎ̊y

ˆú¡øy

@’%õ

!â˛eÈÙÈ17.9 : xyˆÏ¡∫ú ˛ô%‹ô!Óòƒy¢ SÌyòÑ%̨ !òV

¢Ó,hs˘˛Ñ˛ ˛ö%˛ú
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¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛˛ ¢ÇÑ%̨ !â˛ì˛ñ Ó,!k˛È Èx!ò!î≈‹T–

2. ˛˛ö%˛ú=!ú ¢Ó,hs˘˛Ñ˛ ~ÓÇ Ó,hs˘˛=!ú ¢õ ˜îá≈ƒ¢¡ôß¨ £ÁÎ˚yÎ˚ ¢õ@˘Ã ˛ô%‹ô!Óòƒy¢!›˛ äÈyì˛yÓ˚ Óy

xyõ Ï̂Ó úy (Umbrella)-˛Ó˚ xyÑ,˛!ì˛ !Ó!ü‹T–

3. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x!¶˛ˆÏÑ˛!wÑ˛–

¢%ì˛Ó˚yÇ òõ%òy!›˛ ˆÓ˚!¢ˆÏõyã ≤ÃÑ,˛!ì˛Ó˚ xhs˘˛Ü≈ì˛ äÈe Óy xy Ï̂¡∫ú (Umbel) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ10 S!â˛e 17.10V

òõ%òy ˛ô%‹ô!Óòƒy¢!›˛ úIyÓì˛# SMimosa pudica)
˛xÌÓy ÓyÓúy SAcacia arabica)-˛Ó˚ £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ ¢ÇÑ%̨ !â˛ì˛ñ Ó,!k˛ x!ò!î≈‹T–

2. ˛ö%˛ú=!ú xÓ,hs˘˛Ñ˛ñ ¢õ@˘Ã ˛ô%‹ô!Óòƒy¢!›˛ ≤ÃyÎ˚

ˆÜyúyÑ,˛!ì˛ xÌÓy äÈyì˛yÓ˚ xyÑ,˛!ì˛ !Ó!ü‹T–

3. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x!¶˛ˆÏÑ˛!wÑ˛–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ ˆÓ˚!¢ˆÏõyã ≤ÃÑ,˛!ì˛Ó˚ xhs˘˛Ü≈ì˛

Ñ˛ƒy!˛ôˆÏ›˛›˛ (Capitate) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ11 S!â˛e 17.11V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ ¢)Î≈õ%Ö# SHelianthus
annuus) ˛xÌÓy !eî«˛ STridax procumbens)-˛Ó˚

˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ â˛ƒy≤Wzy ˛ô%‹ôyïyÓ˚ Óy !Ó˚ˆÏ¢˛ô›˛ƒyÑ˛‰ú˛

(Receptacle)-˛~ ˛ô!Ó˚íì˛ñ Ó,!k˛ x!ò!î≈‹T–

2. ˛x¢ÇÖƒ «%˛oyÑ,˛!ì˛ ö%˛ú Óy ˛ô%!‹ôÑ˛y Sˆöœ˛yˆÏÓ˚›˛ñ

Floret) ˛˛ô%‹ôyïyˆÏÓ˚Ó˚ Á˛ôÓ˚ !Óòƒhfl˛Ïñ ˛ö%˛ú=!ú

Ó,hs˘˛£#ò ~ÓÇ ≤Ãyhs˘˛˛ô%!‹ôÑ˛y S˛ô%‹ôyïyˆÏÓ˚Ó˚ ˛ô!Ó˚!ïÓ˚

!â˛eÈÙÈ17.11 : Ñ˛ƒy!˛ô›%̨ ƒúyõ ˛ô%‹ô!Óòƒy¢

S¢)Î≈õ%Ö#V

!â˛eÈÙÈ17.10 : Ñ˛ƒy!˛ô Ï̂›˛›˛ ˛ô%‹ô!Óòƒy¢

SúIyÓì˛#V

Ó,hs˘˛£#ò ö%˛ú

≤Ãyhs˘̨  ˛ô%!‹ôÑ˛y

õïƒ ˛ô%!‹ôÑ˛y
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!â˛eÈÙÈ17.13 : ~Ñ˛˛ôyŸª≈#Î˚ flÒÓ˚!˛ôÎ˚v˛ ¢y£zõ

S£y!ì˛÷§v˛¸V

!â˛eÈÙÈ17.12 : ¢!ú›˛yÓ˚# ˛ô%‹ô!Óòƒy¢ SãÓyV

˛ô%‹ôÓ,hs˘̨

!î Ï̂Ñ˛ xÓ!fl įì˛V Óy ˆÓ̊ Ï̂öœ̨ y Ï̂Ó̊›˛ (Rayfloret) ˛ Á õïƒ˛ô%!‹ôÑ˛y S˛ô%‹ôyïy Ï̂Ó̊Ó̊ õïƒ¶˛y Ï̂Ü xÓ!fl įì˛V

Óy !v˛flÒˆÏöœ˛yˆÏÓ˚›˛ (Disc floret)-˛~ !Ó¶˛_´–

3. ˛≤Ã!ì˛!›˛ ö%˛ú üÕÒyÑ,˛!ì˛ õOÓ˚#˛ôe Óy ˆflÒ!ú Ó ƒyQ (Scally bract)-˛~Ó˚ Ñ˛ˆÏ«˛ v˛zÍ˛ôß¨–

4. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x!¶˛ˆÏÑ˛!wÑ˛–

5. ˛˛ô%‹ôyïyˆÏÓ˚Ó˚ ò#ˆÏâ˛Ó˚ !îˆÏÑ˛ Ñ˛ì˛Ñ˛=!ú õOÓ˚#˛ôe SÓ ƒyQñ bract) ˛myÓ˚y Ü!‡˛ì˛ õOÓ˚#˛ôeyÓÓ˚í

Óy Ó ƒyQÈÙÈ~Ó˚ £zò¶˛ú%Ñ˛yÓ˚ (involucre of bracts) ˛v z̨̨ ô!fl įì˛–

¢%ì˛Ó˚yÇ òõ%òy!›˛ ˆÓ˚!¢ˆÏõyã ≤ÃÑ,˛!ì˛Ó˚ xhs˘˛Ü≈ì˛ !üˆÏÓ˚yõOÓ˚# Óy Ñ˛ƒy!˛ô›%˛ƒúyõ (Capitulum)
˛˛ô%‹ô!Óòƒy¢–

!òÎ˚ì˛ Óy Cymose ˛˛ô%‹ô!Óòƒy¢

òõ%òyÈÙÙÙÈ12 S!â˛e 17.12V

òõ%òy ˛ô%‹ô!Óòƒy¢!›˛ ãÓy SHibiscus rosa-sinensis)
-˛Ó˚ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ xüyÖñ x@˘Ã≤ÃyˆÏhs˘˛ ~Ñ˛!›˛ õye ö%˛ú

v˛z˛ô!fl˛iì˛ñ Ó,!k˛ !ò!î≈‹T–

2. ˛õOÓ̊#îu˛ Á ˛ô%‹ôÓ,̂ Ïhs˘˛Ó̊ ¢Ç Ï̂ÎyÜfl į̂ Ïú ~Ñ˛!›˛ Ü§y›˛

Óy xy!›≈̨ Ñ%̨ Ï̂ú¢ò (Articulation) ˛v z̨̨ ô!fl įì˛–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ !òÎ˚ì˛ Óy ¢y£ẑ Ïõyã (cymose)
˛≤ÃÑ, ˛!ì˛Ó˚ xhs˘˛Ü≈ì˛ ~Ñ˛Ñ˛ Óy ¢!ú›˛yÓ˚# (Solitary)
˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ13 S!â˛e 17.13V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ £y!ì˛÷§v˛¸ SHeliotropium
indicum)-˛~Ó˚ ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛!›˛ x@˘Ã¶˛yˆÏÜ ~Ñ˛!›˛ ö%˛ú v˛zÍ˛ôß¨ Ñ˛ˆÏÓ˚

ˆü°Ï £ÁÎ˚yÎ˚ ~Ó˚ Ó,!k˛ !ò!î≈‹T–

2. ˛≤Ãyhs˘̨ #Î̊ ö%̨ ú!›˛Ó̊ !Ñ˛ä%È›˛y ò# Ï̂â˛Ó̊ ~Ñ˛!›˛ ˛ôyŸª#≈Î̊ üyÖy
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v˛zÍ˛ôß¨ £ˆÏÎ˚ ˆ¢!›˛Á ~Ñ˛!›˛ ö%˛ú v˛zÍ˛ôyîˆÏò ˆü°Ï £ˆÏÎ˚ˆÏäÈ ~ÓÇ ö%˛ú!›˛Ó˚ ò#ˆÏâ˛ ˆÌˆÏÑ˛ xyÓyÓ˚

!mì˛#Î˚ ˛ôyŸª≈#Î˚ üyÖy v˛zÍ˛ôy!îì˛ £ˆÏÎ˚ xò%Ó˚*˛ô ¶˛yˆÏÓ ˆü°Ï £ˆÏÎ˚ˆÏäÈ– e´õyß∫ˆÏÎ˚ ~£zÓ˚*ˆÏ˛ô ~Ñ˛!›˛

Ñ˛ˆÏÓ˚ ˛ôyŸª#≈Î˚ üyÖy ≤Ãyhs˘˛#Î˚ ö%˛ˆÏúÓ˚ ~Ñ˛ÓyÓ˚ v˛yò!îÑ˛ Á ~Ñ˛ÓyÓ˚ Óyõ!îÑ˛ ˆÌˆÏÑ˛ v˛zÍ˛ôß¨ £ˆÏÎ˚ˆÏäÈ–

3. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò !ò Ï̂¡¨yß√%Ö–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ ~Ñ˛˛ôyŸª≈#Î˚ Ó,!ÿ˛Ñ˛yÑ˛yÓ˚ !òÎ˚ì˛ Óy ˆõyˆÏòyˆÏÑ˛!¢Î˚yú flÒÓ˚!˛ôÎ˚v˛ ¢y£zõ

(Monochasial scorpiod cyme) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ14 S!â˛e 17.14V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ !ì˛ì˛y ˆÓ=ò SSolanum
Torvum)-˛~Ó˚ ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛õOÓ̊#îu˛!›˛ x@˘Ã¶˛y Ï̂Ü ~Ñ˛!›˛ ö%̨ ú v z̨Í˛ôyî Ï̂ò ˆü°Ï

£ÁÎ˚yÎ˚ ~Ó˚ Ó,!k˛ !ò!î≈‹T–

2. ˛≤Ãyhs˘˛#Î˚ ˛ö%˛ú!›˛Ó˚ !Ñ˛ä%È›˛y ò#ˆÏâ˛ ~Ñ˛!›˛ ˛ôyŸª#≈Î˚ üyÖy

v˛zÍ˛ôß¨ £ˆÏÎ˚ ˆ¢!›˛Á ~Ñ˛!›˛ ˛ö%˛ú v˛zÍ˛ôyîˆÏò ˆü°Ï

£ˆÏÎ˚ˆÏäÈ ~ÓÇ ˙ ö%˛ú!›˛Ó˚ ò#ˆÏâ˛ ˆÌˆÏÑ˛ xyÓyÓ˚

!mì˛#Î˚ ˛ôyŸª#≈Î˚ üyÖy v˛zÍ˛ôy!îì˛ £ˆÏÎ˚ xò%Ó˚*˛ô

¶˛y Ï̂Ó ˆü°Ï £ Ï̂Î˚̂ ÏäÈ– e´õyß∫̂ ÏÎ˚ ~Ó˚* Į̈̂ ô ~Ñ˛!›˛ Ñ˛ Ï̂Ó˚

˛ôyŸª#≈Î˚ üyÖy ≤Ãyhs˘˛#Î˚ ö%˛ˆÏúÓ˚ ~Ñ˛£z !îÑ˛ ˆÌˆÏÑ˛

v z̨Í˛ôß¨ £ Ï̂Î˚ ÷ Ï̂u˛Ó˚ xyÑ˛yÓ˚ ≤Ãîyò Ñ˛ Ï̂Ó˚̂ ÏäÈ–

3. ˛˛ö%˛ú=!úÓ˚ ≤Ãfl˛≥%˛›˛ò !òˆÏ¡øyß√%Ö–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ ~Ñ˛˛ôyŸª≈#Î˚ ÷u˛yÑ˛yˆÏÓ˚ !òÎ˚ì˛ Óy

ˆõyˆÏòyˆÏÑ˛!¢Î˚yú ˆ£!úÑ˛ˆÏÎ˚v˛ ¢y£zõ (Monochasial
helicoid cyme) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ15 S!â˛e 17.15V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ ˆá§›%˛ SClerodendron
infortunatum) ˛xÌÓy ã%§£z SJasminm auriculatum)-
˛~Ó˚ ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

!â˛eÈÙÈ17.14 : ~Ñ˛˛ôyŸª#≈Î˚ ˆ£!úÑ˛ Ï̂Î˚v˛

¢y£zõ S!ì˛ì˛y ˆÓ=òV

!â˛eÈÙÈ17.15 : !m˛ôyŸª#≈Î˚ ¢y£zõ Sˆá§›%˛V
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¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛!›˛ x@˘Ã¶˛yˆÏÜ ~Ñ˛!›˛ ö%˛ú v z̨Í˛ôyîˆÏò ˆü°Ï £ÁÎ˚yÎ˚ ~Ó˚ Ó,!k˛ !ò!î≈‹T–

2. ˛≤Ãyhs˘˛#Î˚ ˛ö%˛ú!›˛Ó˚ ò#ˆÏâ˛ î%!›˛ ˛ôyŸª≈#Î˚ üyÖy SÎy ˛ôÓ˚fl˛ôˆÏÓ˚Ó˚ !Ó˛ôÓ˚#ì˛V v˛zÍ˛ôß¨ £ˆÏÎ˚ ≤ÃˆÏì˛ƒÑ˛!›˛

ì˛yÓ˚ x@˘Ã¶˛yˆÏÜ ~Ñ˛!›˛ ö%˛ú v z̨Í˛ôß¨ Ñ˛ˆÏÓ˚ ˆü°Ï £ˆÏÎ˚ˆÏäÈ–

3. ˛˛ö%˛ˆÏúÓ˚ ≤Ãfl˛≥%˛›˛ò !òˆÏ¡¨yß√%Ö–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ !m˛ôyŸª#≈Î˚ !òÎ˚ì˛ Óy v˛y£ẑ ÏÑ˛!¢Î˚yú ¢y£zõ (Dichasial cyme) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ16 S!â˛e 17.16V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ ˆŸªì˛ xyÑ˛® SCalotropis procera)-˛Ó˚ ˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛

˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛õOÓ˚#îu˛!›˛ x@˘Ã¶˛yˆÏÜ ~Ñ˛!›˛ ö%˛ú v z̨Í˛ôyîˆÏò ˆü°Ï

£ÁÎ˚yÎ˚ ~Ó˚ Ó,!k˛ !ò!î≈‹T–

2. ˛v z̨Í˛ôß̈ ˛ö%̨ ú!›˛Ó˚ !Ñ˛ä%È›˛y ò# Ï̂â˛ ˛ô%‹ôîu˛˛ ˆÌ Ï̂Ñ˛ î%£ẑ ÏÎ˚Ó˚

x!ïÑ˛ üyÖy v˛zÍ˛ôß¨ £ˆÏÎ˚ ≤ÃˆÏì˛ƒÑ˛!›˛ ì˛yÓ˚ x@˘Ã¶˛yˆÏÜ

~Ñ˛!›˛ ö%˛ú v z̨Í˛ôß¨ Ñ˛ˆÏÓ˚ ˆü°Ï £ˆÏÎ˚ˆÏäÈ–

3. ˛ö%˛ˆÏúÓ˚ ≤Ãfl˛≥%˛›˛ò !òˆÏ¡¨yß√%Ö–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ Ó˝˛ôyŸª#≈Î˚ !òÎ˚ì˛ Óy ˛ô!ú Ï̂Ñ˛!¢Î˚yú

¢y£zõ (Polychasial cyme) ˛˛ô%‹ô!Óòƒy¢–

!õ◊ (Compound) ˛˛ô%‹ô!Óòƒy¢

òõ%òyÈÙÙÙÈ17 S!â˛e 17.17V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ v%˛õ%Ó˚ SFicus
cunea) ˛ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ S~Ñ˛!›˛ ˆÜy›˛y v%˛õ%Ó˚ Á

~Ñ˛!›˛ ú¡∫¶˛yˆÏÓ ˆâ˛Ó˚y v%˛õ%Ó˚ ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ ãòƒ

ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚V–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛ ˛ô %‹ôõOÓ˚# ö § ˛ y ˛ôy ˆÜyúyÑ, ˛ !ì˛ Óy

Á˛ôˆÏÓ˚Ó˚ !îˆÏÑ˛ Ó§yÑ˛y ˆ˛ôÎ˚yúyÑ,˛!ì˛ !â˛eÈÙÈ17.17 : £y£z˛ôƒyòˆÏÌy!v˛Î˚yõ ˛ô%‹ô!Óòƒy¢ Sv%˛õ%Ó˚V

!â˛eÈÙÈ17.16 : Ó˝˛ôyŸª≈#Î˚ ¢y£zõ

SˆŸªì˛ xyÑ˛®V

¢õ@˘Ã v%̨ õ%Ó˚

v%˛õ%Ó˚ Sú¡∫ˆÏFäÈîV

!äÈo

!Ó̊ Ï̂¢˛ô›˛ƒyÑ˛ú

ö%̨ ú
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Ó˚¢yˆÏúy Ü‡˛ˆÏòÓ˚ v˛z˛ô!fl˛i!ì˛ Îy !ì˛ò!›˛ Ó˚¢yˆÏúy ˛ô%‹ôïyÓ˚ (Receptacle) ˛Óy ˛ô%‹ôyïyÓ˚ ˛ôÓ˚fl˛ôÓ˚

!õ!úì˛ £ˆÏÎ˚ ¢,!‹T Ñ˛ˆÏÓ˚ˆÏäÈ ~ÓÇ ~£z !Ó˚ˆÏ¢˛ô›˛ƒyÑ‰˛ú ¢ÇÖƒy ˆ˛ôÎ˚yúyÑ,˛!ì˛ Ü‡˛ˆÏòÓ˚ Á˛ôÓ˚

SÓ!£ÉÜy Ï̂eV !üÓ˚ Óy !Ó˚ã (Ridge) ˛¢ÇÖƒy myÓ˚y ¢%fl˛ô‹TÓ˚*ˆÏ˛ô ˆÓyG˛y ÎyˆÏFäÈ–

2. ˛˛ô%‹ôyïyÓ̊ myÓ̊y ¢,‹T ˆ˛ôÎ̊yúyÑ,̨ !ì˛ Ü‡˛ Ï̂òÓ̊ v z̨̨ ô!Ó̊¶˛y Ï̂Ü ~Ñ˛!›˛ !äo x!fi›˛Áú (Ostiole) !Óîƒõyò

~ÓÇ ~!›˛ üÕÒ myÓ˚y ¢%Ó˚!«˛ì˛–

3. ˛!Ó˚ˆÏ¢˛ô›˛ƒyÑ‰˛ˆÏúÓ˚ !¶˛ì˛ˆÏÓ˚Ó˚ ÜyˆÏe Ó,hs˘˛£#ò ö%̨ ú=!ú [˛Á˛ôˆÏÓ˚Ó˚ !îˆÏÑ˛ ˛ô%Ç Á ò#ˆÏâ˛Ó˚ !îˆÏÑ˛ v˛zÓ≈Ó˚

fl˛f# ö%˛ú ~ÓÇ Óı˛ƒy fl˛f# ˛ö%˛ú Óy Üú (Gall)] ˛!Óîƒõyò– ˛ö%̨ ú=!ú !òÎ˚ì˛yÑ˛yÓ˚ Óy ¢y£ẑ Ïõyã

˛ôk˛!ì˛ Ï̂ì˛ ¢!Iì˛–

xì˛~Ó ~!›˛ v˛zî%¡∫Ó˚ Óy £y£z˛ôƒyòˆÏÌy!v˛Î˚yõ (Hypanthodium) ˛òyõÑ˛ !ÓˆÏü°Ï ≤ÃÑ˛yÓ˚

˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ18 S!â˛e 17.18V

òõ%òy ˛ô%‹ô!Óòƒy¢!›˛ Ó˚yÇ!â˛ì˛y SPedilanthus tithymaloides) ˛xÌÓy úyú˛ôyì˛y SPoinsettia
pulcherrima)-˛Ó˚ ˛ô%‹ô!Óòƒy¢ £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛õOÓ˚# ˛ôe !ò!õ≈ì˛ ˆ˛ôÎ˚yúyÑ , ˛ !ì˛

¢Ó%ãÓ Ï̂í≈Ó̊ õOÓ̊#˛ôeyÓÓ̊í Óy £zò¶˛ú%Ñ˛yÓ̊

(Involucre) ˛v z̨̨ ô!fl įì˛ ÎyÓ̊ Üy Ï̂e Ñ˛ Ï̂Î̊Ñ˛!›˛

õï%@˘Ã!s˛i Óy ˆòÑ˛›˛yÓ˚ @’ƒyu˛ (Nectar
gland) ˛v z̨̨ ô!fl įì˛–

2. ˛õOÓ˚#îˆÏu˛Ó˚ x@˘Ã¶˛yÜ ~Ñ˛!›˛ v˛ z_ú

!Ó˚ˆÏ¢˛ô›˛ƒyÑ˛ˆÏú ˛ô!Ó˚íì˛ £ˆÏÎ˚ˆÏäÈ–

3. ˛!Ó˚ˆÏ¢˛ô›˛ƒyÑ‰˛ˆÏúÓ˚ Á˛ôÓ˚ ˆÑ˛wfl˛iˆÏú ~Ñ˛!›˛

Ó,hs˘˛Î%_´ ò@¿ fl˛f#ÈÙÈ˛ô%‹ô Á ì˛yˆÏÑ˛ !áˆÏÓ˚

Ó,hs˘˛Î%_´ xˆÏòÑ˛=!ú ò@¿ ˛ô%Ç˛ô%‹ô !Óîƒõyò–

4. ˛≤Ã!ì˛!›˛ ˛ô%‹ô ~Ñ˛!›˛ ü!ÕÒì˛ Óy ˆflÒ!ú (Scaly) ˛Ó ƒy!QÁˆÏúÓ˚ Ñ˛ˆÏ«˛ v˛zÍ˛ôß¨–

5. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x˛ôˆÏÑ˛!wÑ˛–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ ¢yÎ˚y!ÌÎ˚yõ (Cyathium) ˛òyõÑ˛ !ÓˆÏü°Ï ≤ÃÑ˛yÓ˚ ˛ô%‹ô!Óòƒy¢–

!â˛eÈÙÈ17.18 : ¢yÎ˚y!ÌÎ˚yõ ˛ô%‹ô!Óòƒy¢ Súyú˛ôyì˛yV

õOÓ˚# ˛ôeyÓÓ˚í

˛ô%Ç ö%̨ ú

fl˛f# ö%̨ ú

!Ó̊ Ï̂¢˛ô›˛ƒyÑ˛ú
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!â˛eÈÙÈ17.20 : !õ◊ fl˛ôƒy!v˛: ˛ô%‹ô!Óòƒy¢

SÑ˛úyV

!â˛eÈÙÈ17.19 : ¶˛y!› Δ̨≈!¢ Ï̂ú¢‰›˛yÓ˚

˛ô%‹ô!Óòƒy¢ SÓ˚_´ Ï̂oyíV

òõ%òyÈÙÙÙÈ19 S!â˛e 17.19V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ Ó˚_´ˆÏoyí SLeonurus
sibiricus) ˛xÌÓy ˆŸªì˛ˆÏoyí SLeucus aspera)-˛~Ó˚

˛ô%‹ô!Óòƒy¢ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛!Ó˛ôÓ˚#ì˛ ˛ôe!Óòƒy¢ Î%_´ v˛z!qˆÏîÓ˚ ˛ôyì˛yÓ˚ Ñ˛«˛

£ˆÏì˛ xÓ,hs˘˛Ñ˛ =FäÈyÑ˛yÓ˚ ˛ö%˛ú=!ú v˛zÍ˛ôß¨ £ˆÏÎ˚

˛ôÓ≈!›˛ˆÏÑ˛ ≤ÃyÎ˚ â˛e´yÑ˛yˆÏÓ˚ !áˆÏÓ˚ Ó˚ˆÏÎ˚ˆÏäÈ–

2. ˛≤Ãî_ òõ%òyÓ˚ !Ó!¶˛ß¨ ˛ôÓ≈ £ˆÏì˛ ö%˛ú v˛zÍ˛ôyîˆÏòÓ˚

≤ÃÑ,̨ !ì˛ ú«˛ Ñ˛ Ï̂Ó˚ ≤Ãì˛#Î˚õyò £Î˚ ˆÎ ö%̨ ú=!úÓ˚

¢Iy˛ôk˛!ì˛ ≤ÃyÌ!õÑ˛¶˛yˆÏÓ !m˛ôyŸª#≈Î˚ !òÎ˚ì˛ Óy

v˛y£ẑ ÏÑ˛!¢Î̊yú ¢y£zõ SDichasial cyme) ˛≤ÃÑ,̨ !ì˛Ó̊ !Ñ l̨s˘̨  ˛ôÓ̊Óì≈̨ #Ñ˛y Ï̂ú ì˛y ~Ñ˛˛ôyŸª#≈Î̊ Ó,!ÿ˛Ñ˛yÑ˛yÓ̊

!òÎ˚ì˛ Óy ˆõyˆÏòyˆÏÑ˛!¢Î˚yú flÒÓ˚!˛ôÎ˚v˛ ¢y£zõ (Monochasial scorpiod cyme) ˛≤ÃÑ,˛!ì˛ˆÏì˛

˛ô!Ó˚Ó!ì≈˛ì˛ £ˆÏÎ˚ˆÏäÈ–

xì˛~Ó ≤Ãî_ òõ%òy!›˛ ì˛yÓ˚yÓì≈˛ Óy ¶˛y!›≈˛!¢ˆÏú¢‰›˛yÓ˚ (Verticillaster) ˛òyõÑ˛ !ÓˆÏü°Ï

˛ô%‹ôÈ!Óòƒy¢–

òõ%òyÈÙÙÙÈ20 S!â˛e 17.20V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢yˆÏÓ Ñ˛úy ÜyˆÏäÈÓ˚ SMusa sp.)
˛ˆõyâ˛y ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛˛ Ó˚¢yˆÏúy Á x!ò!î≈‹T¶˛yˆÏÓ Ó,!k˛ ≤ÃyÆ–

2. ˛˛ô%‹ôîˆÏu˛Ó˚ Á˛ôÓ˚ xˆÏòÑ˛=!ú !òÎ˚ì˛yÑ˛yÓ˚ Óy

¢y£ẑ Ïõyã ˛ô%‹ô=FäÈ â˛õ¢y (spathy bract) ˛myÓ̊y

˛ô,ÌÑ˛ ˛ô,ÌÑ˛ ¶˛yˆÏÓ xyÓ,ì˛ ~ÓÇ ˛ô%‹ô=FäÈ=!ú

xˆÏ@˘Ãyß√%Ö ˛ôk˛!ì˛ˆÏì˛ !Óòƒhfl˛Ï–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ !õ◊ â˛õ¢yõOÓ˚# Óy !õ:v˛

fl˛ôƒy!v˛: (Mixed spadix) ˛˛ô%‹ô!Óòƒy¢–

Ó,_£#ò ö%̨ ú

Ñ˛úyÓ˚ ˆõyâ˛yÓ˚ ú¡∫̂ ÏFäÈî

â˛õ¢y

˛ô%‹ôîu˛

˛ö%̨ ú
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òõ%òyÈÙÙÙÈ21 S!â˛e 17.21V

òõ%òy ˛ô%‹ô!Óòƒy¢!›˛ Ó˚Dò SIxora sp.)-˛~Ó˚ £ˆÏì˛

˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛õOÓ˚#îu˛ üyÖy!ß∫ì˛ ~ÓÇ ≤Ã!ì˛!›˛ üyÖyÓ˚

x@˘Ã≤Ãy Ï̂hs˘˛ ~Ñ˛=FäÈ ˛ö%̨ ú !Óîƒõyò–

2. ˛ö%̨ ú=!ú Ó,hs˘̨ Î%_´ ~ÓÇ Ó,hs˘̨ =!ú !Ó!¶˛ß̈ ˜î Ï̂á≈ƒÓ̊

£ÁÎ˚yÎ˚ ö%̨ ú=!ú Ï̂Ñ˛ ~Ñ˛£zì˛ Ï̂ú ¢!Iì˛ Ñ˛ Ï̂Ó˚̂ ÏäÈ

~ÓÇ ˆÑ˛y!Ó˚ˆÏ¡∫Ó˚ òƒyÎ˚ Ü‡˛ò ≤Ãîyò Ñ˛ˆÏÓ˚ˆÏäÈ–

3. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x˛ôˆÏÑ˛!wÑ˛–

¢%ì˛Ó̊yÇ ≤Ãî_ òõ%òy!›˛ !õ◊ ˆÑ˛y!Ó̊¡∫ Óy !õ:v˛ ˆÑ˛y!Ó̊¡∫ (Mixed corymb) ˛Óy ¢y£ẑ Ïõyã ˆÑ˛y!Ó̊¡∫

(Cymose corymb) ˛˛ô%‹ô!Óòƒy¢–

òõ%òyÈÙÙÙÈ22 S!â˛e 17.22V

òõ%òy ˛ô%‹ô!Óòƒy¢ !£¢y Ï̂Ó ˆ˛ô§Î˚yãÑ˛!ú SOnion cepa)
˛ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛¢ÇÑ%˛!â˛ì˛ ˛õOÓ˚#îˆÏu˛ Ó,hs˘˛Î%_´ ö%˛ú=!ú äÈe Óy

xy Ï̂¡∫ú Ü‡˛ò ¢,!‹T Ñ˛ Ï̂Ó˚̂ ÏäÈ–

2. ˛ö%̨ ú=!úÓ˚ ≤Ãfl˛≥%̨ ›˛ò x˛ôˆÏÑ˛!wÑ˛–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ !õ◊ äÈe Óy !õ:v˛ xyˆÏ¡∫ú

(Mixed umbel) ˛Óy ¢y£zˆÏõyã xyˆÏ¡∫ú (Cymose
umbel) ˛˛ô%‹ô!Óòƒy¢–

17.4 xõÓ˚y!Óòƒy Ï̂¢Ó˚ ≤ÃÑ˛yÓ˚̂ Ï¶˛î Á ¢òy_´Ñ˛Ó˚í : (Types and
Identification of Placentation)

!v˛¡∫yüˆÏÎ˚Ó˚ õˆÏïƒ !v˛¡∫Ñ˛Ó£òÑ˛yÓ˚# xõÓ˚y Óy ≤’yˆÏ¢r›˛y òyõÑ˛ ~Ñ˛ ü¢ƒ ≤ÃÑ˛yÓ˚ Ñ˛úyÓ˚ ¢Iy˛ôk˛!ì˛ˆÏÑ˛

xõÓ˚y!Óòƒy¢ Óy ≤’y Ï̂¢ Ï̂r›˛üò (Placentation) ˛ÓˆÏú– xõÓ˚y!Óòƒy¢ òyòy ≤ÃÑ˛yˆÏÓ˚Ó˚ £ˆÏì˛ ˛ôyˆÏÓ˚ ˆÎõò

!â˛eÈÙÈ17.21 : !õ◊ ˆÑ˛y!Ó˚¡∫ ˛ô%‹ô!Óòƒy¢

SÓ˚DòV

!â˛eÈÙÈ17.22 : !õ◊ xy Ï̂¡∫ú ˛ô%‹ô!Óòƒy¢

Sˆ˛ô§Î̊yãÑ˛!úV

˛ö%̨ ú

üyÖy!ß∫ì˛ ˛ô%‹ôîu˛

˛ö%̨ ú
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≤Ãyhs˘˛#Î˚ñ Ó˝≤Ãyhs˘˛#Î˚ñ x«˛#Î˚ñ õ%_´õïƒñ Üye#Î˚ Á õ)ú#Î˚– ~£z !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ xõÓ˚y!Óòƒy¢ ¢òy_´ Ñ˛Ó˚̂ Ïì˛

£ Ï̂ú !v˛¡∫yü Ï̂Î˚Ó˚ ≤Ãfl˛i Ï̂FäÈî Ñ˛ Ï̂Ó˚ ¢Ó˚ú xí%Ó#«˛í Î Ï̂s˛fÓ˚ ò# Ï̂â˛ ˛ôÎ≈̂ ÏÓ«˛í Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

òõ%òyÈÙÙÙÈ1 S!â˛e 17.23V

òõ%òy !£¢yˆÏÓ õ›˛Ó˚ ö%˛ˆÏúÓ˚ SPisum sativum) ˛!v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛!v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî ~Ñ˛!›˛õye Ü¶≈˛˛ôe

!ò!õ≈ì˛ ~Ñ˛!›˛ ≤ÃˆÏÑ˛y¤˛ !Óîƒõyòñ ÎyÓ˚ õˆÏïƒ

~Ñ˛!›˛õye !v˛¡∫Ñ˛ Ó˚ˆÏÎ˚ˆÏäÈ–

2. !v˛¡∫Ñ˛ Ó£òÑ˛yÓ˚# xõÓ˚y ˛ô%Ó˚¢!ı˛ Óy ˆ¶˛r›˛Δyú

¢%â˛y Ï̂Ó̊ (Ventral suture) ˛!Óòƒhfl Į̈ Ó̊ Ï̂Î̊ Ï̂äÈ–

¢%ì˛Ó˚yÇ òõ%òy!›˛ !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãyhs˘˛#Î˚ xõÓ˚y!Óòƒy¢ Óy

õyÓ˚!ãòyú ≤’yˆ Ï¢ˆ Ïr› ˛üˆ ÏòÓ˚ (Marginal
Placentation)–

òõ%òyÈÙÙÙÈ2 S!â˛e 17.24V

òõ%òy !£¢y Ï̂Ó ˆ˛ô§̂ Į̈ ô SCarica papaya) ˛xÌÓy Ñ%̨ õv˛̧y SCucurbita maxima) ˛ö%̨ Ï̂úÓ̊ !v˛¡∫yü Ï̂Î̊Ó̊

≤Ãfl˛i Ï̂FäÈî ˆîÁÎ˚y £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛!v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛ iˆ ÏFäÈˆÏî !Ñ˛òyÓ˚y

ÓÓ˚yÓÓ˚ ˛ôÓ˚fl˛ôÓ˚Î %_´ ~Ñ˛y!ïÑ˛

Ü¶≈˛˛ôe !ò!õ≈ì˛ ~Ñ˛!›˛õye ≤ÃˆÏÑ˛y¤˛

!Óîƒõyò ÎyÓ˚ õˆÏïƒ xˆÏòÑ˛=!ú

!v˛¡∫Ñ˛ Ó˚ˆÏÎ˚ˆÏäÈ–

2. ˛!v˛¡∫Ñ˛ Ó£òÑ˛yÓ˚# xõÓ˚y !v˛¡∫yüˆÏÎ˚Ó˚

!¶˛ì˛ Ï̂Ó˚Ó˚ Üy Ï̂e ~Ñ˛y!ïÑ˛ ˛ô%Ó˚¢!ı˛ Óy

ˆ¶˛r›˛Δyú ¢%â˛yÓ˚ (Venral suture)
˛ÓÓ˚yÓÓ˚ !Óòƒhfl Į̈ Ó˚̂ ÏÎ˚̂ ÏäÈ–

!â˛eÈÙÈ17.23 : ≤Ãyhs˘˛#Î˚ xõÓ˚y!Óòƒy¢ Sõ›˛Ó˚V

!â˛eÈÙÈ17.24 : Ó˝≤Ãyhs˘˛#Î˚ xõÓ˚y!Óòƒy¢

Ü¶≈˛yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî

xõÓ̊y
!v˛¡∫Ñ˛

!v˛¡∫yüÎ˚

xõÓ̊y

!v˛¡∫Ñ˛

~Ñ˛!›˛ xyîü≈ !â˛e

Ñ%˛õv˛¸y Ü¶≈˛yüÎ˚  S≤Ãfl˛iˆÏFäÈîV
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Ñ˛yˆÏã£z ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ó˚ˆÏÎ˚ˆÏäÈ !v˛¡∫yüˆÏÎ˚Ó˚ Ó˝≤Ãyhs˘˛#Î˚ xõÓ˚y!Óòƒy¢ Óy ˛ôƒyÓ˚y£z›˛ƒyú ≤’y Ï̂¢ Ï̂r›˛üò

(Parietal placentation)–

òõ%òyÈÙÙÙÈ3 S!â˛e 17.25V

òõ%òy !£¢yˆÏÓ ãÓy S Hibiscus rosa-
sinensis) ˛xÌÓy Ñ˛yÑ˛õy!äÈ SSolanum
nigrum) ˛ö%̨ Ï̂úÓ˚ !v˛¡∫yü Ï̂Î˚Ó˚ ≤Ãfl˛i Ï̂FäÈî ˆîÁÎ˚y

£ˆÏì˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛ ˛ !v˛¡ ∫yüˆ ÏÎ ˚Ó ˚ ≤Ãfl˛ iˆ ÏFä Èˆ Ïî

~Ñ˛y!ïÑ˛Î%_´ Ü¶≈˛˛ôe myÓ˚y !ò!õ≈ì˛

~Ñ˛y!ïÑ˛ ≤ÃˆÏÑ˛y¤˛ !Óîƒõyò ~ÓÇ

≤Ã!ì˛!›˛ ≤ÃˆÏÑ˛yˆÏ¤˛ ~Ñ˛y!ïÑ˛ !v˛¡∫Ñ˛

v z̨̨ ô!fl įì˛–

2. ˛!v˛¡∫Ñ˛Ó£òÑ˛yÓ˚# xõÓ˚y ˆÑ˛w#Î˚ x«˛ ÓÓ˚yÓÓ˚ !Óòƒhfl Į̈ Ó˚̂ ÏÎ˚̂ ÏäÈ–

¢%ì˛Ó̊yÇ ≤Ãî_ òõ%òy!›˛ Ï̂ì˛ Ó̊ Ï̂Î̊ Ï̂äÈ !v˛¡∫yü Ï̂Î̊Ó̊ x«˛#Î̊ xõÓ̊y!Óòƒy¢ Óy xƒy:y£zú ≤’y Ï̂¢ Ï̂r›˛üò (Axile
placentation)–

òõ%òyÈÙÙÙÈ4 S!â˛e 17.26V

òõ%òy !£¢yˆÏÓ ˆîÁÎ˚y £ˆÏì˛ ˛ôyˆÏÓ˚ Ñ˛ƒy!Ó˚Áö˛y£zˆ Ïú¢#

(Caryophyllaceae) ˛ˆÜy Ï̂eÓ˚ ˆÎ Ï̂Ñ˛yò ¢î¢ƒ ˆÎõò v˛yÎ˚ys˛iy¢

(Dianthus) ˛!ÜˆÏõ üyÑ˛ SPoloycarpon loeflinge) ˛£zì˛ƒy!îÓ˚

ö%̨ Ï̂úÓ˚ !v˛¡∫yü Ï̂Î˚Ó˚ ≤Ãfl˛i Ï̂FäÈî–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛!v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî ~Ñ˛y!ïÑ˛ Î%_´Ü¶˛≈˛ôe myÓ˚y

!ò!õ≈ì˛ ~Ñ˛!›˛õye ≤Ã Ï̂Ñ˛y¤˛ !Óîƒõyò–

2. ˛!v˛¡∫Ñ˛ïyÓ̊# xõÓ̊y ˆÑ˛w#Î̊ x«˛ ÓÓ̊yÓÓ̊ !Óòƒhfl Į̈ Ó̊ Ï̂Î̊ Ï̂äÈ–

¢%ì˛Ó̊yÇ ≤Ãî_ òõ%òy!›˛ Ï̂ì˛ Ó̊ Ï̂Î̊ Ï̂äÈ !v˛¡∫yü Ï̂Î̊Ó̊ õ%_´õïƒ xõÓ̊y!Óòƒy¢ Óy ö ̨ # ˆ¢r› Δ̨yú (Free central)
˛≤’y Ï̂¢ Ï̂r›˛üò Îy x«˛#Î˚ xõÓ˚y!ÓòƒyˆÏ¢Ó˚ ˛ô!Ó˚Ó!ì≈˛ì˛ Ó˚*˛ô–

!â˛eÈÙÈ17.25 : x«˛#Î˚ xõÓ˚y!Óòƒy¢

!â˛eÈÙÈ17.26 : õ%_´õïƒ xõÓ̊y!Óòƒy¢

S~Ñ˛!›˛ xyîü≈ !â˛eV

~Ñ˛!›˛ xyîü≈ !â˛e

xõÓ̊y

!v˛¡∫Ñ˛

ãÓy Ü¶≈˛yüÎ˚  S≤Ãfl˛iˆÏFäÈîV
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òõ%òyÈÙÙÙÈ5 S!â˛e 17.27V

òõ%òy !£¢yˆÏÓ üyú%Ñ˛ SNymphaea lotus) ˛ö%̨ ˆÏúÓ˚ !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî ˆîÁÎ˚y £ˆÏì˛˛ ˛ôyˆÏÓ˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛!v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈˆÏî ~Ñ˛y!ïÑ˛ Î%_´ Ü¶˛≈˛ôe !ò!õ≈ì˛

Ó˝≤ÃˆÏÑ˛y¤˛ !Óîƒõyò–

2. ˛≤Ã!ì˛!›˛ ≤ÃˆÏÑ˛yˆÏ¤˛Ó˚ ≤Ãyâ˛#ˆÏÓ˚Ó˚ ¢õ@˘Ã !¶˛ì˛ˆÏÓ˚Ó˚ ì˛ú

ÓÓ˚yÓÓ˚ !v˛¡∫Ñ˛ïyÓ˚# xõÓ˚y!Óòƒhfl˛Ï Ó˚ˆÏÎ˚ˆÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ó˚ˆÏÎ˚ˆÏäÈ !v˛¡∫yüˆÏÎ˚Ó˚ Üye#Î˚ xõÓ˚y

!Óòƒy¢ Óy ¢%˛ôyÓ˚!ö˛!¢Î˚yú ≤’yˆÏ¢ˆÏr›˛üò (Superficial
placentation) ˛Îy x«˛#Î̊ xõÓ̊y!Óòƒy Ï̂¢Ó̊ ~Ñ˛≤ÃÑ˛yÓ̊ ˛ô!Ó̊Ó!ì≈̨ ì˛

Ó˚*˛ô–

òõ%òyÈÙÙÙÈ6 S!â˛e 17.28V

òõ%òy !£¢y Ï̂Ó xƒy¢ Ï̂›˛ Ï̂Ó̊¢# (Asteraceae) ˛ˆÜy Ï̂eÓ̊ v z̨!qîñ ˆÎõò ¢)Î≈õ%Ö# SHelianthus annuus)
˛ö%̨ Ï̂úÓ˚ !v˛¡∫yü Ï̂Î˚Ó˚ ≤Ãfl˛i Ï̂FäÈî/ú¡∫̂ ÏFäÈî ˆîÁÎ˚y £ Ï̂ì˛ ˛ôy Ï̂Ó˚–

¢òy_´Ñ˛Ó˚í ˜Ó!ü‹Tƒ É

1. ˛˛!v˛¡∫yüˆÏÎ˚Ó˚ SÎ%_´Ü¶˛≈˛ôe#V

≤Ãfl˛i Ï̂FäÈ Ï̂î ~Ñ˛!›˛ õye ≤Ã Ï̂Ñ˛y¤˛

!Óîƒõyò Á Á£z ≤ÃˆÏÑ˛yˆÏ¤˛Ó˚

õ Ï̂ïƒ ~Ñ˛!›˛ õye !v˛¡∫Ñ˛ Ó̊ Ï̂Î̊ Ï̂äÈ

Îy !v˛¡∫yüˆ ÏÎ ˚Ó ˚ ¶ ) ˛ !õˆ Ïîˆ Ïü

xÓ!fl˛iì˛ xõÓ˚y £ˆÏì˛ v˛z!aì˛

Ó Ï̂ú ≤Ãì˛#Î˚õyò £Î˚–

2. ˛!v˛¡∫yüˆÏÎ˚Ó˚ ú¡∫ˆÏFäÈˆÏî ~Ñ˛Ñ˛

≤ÃˆÏÑ˛y¤˛ õïƒfl˛ i !v˛¡∫yüˆÏÎ˚Ó˚

¶)˛!õˆÏîˆÏü xõÓ˚y!Óòƒhfl˛Ï Ó˚ˆÏÎ˚ˆÏäÈ Îy ˆÌˆÏÑ˛ Ó,hs˘˛Î%_´ ~Ñ˛!›˛ õye !v˛¡∫Ñ˛ v˛z!aì˛ £ˆÏÎ˚ˆÏäÈ–

¢%ì˛Ó˚yÇ ≤Ãî_ òõ%òy!›˛ˆÏì˛ Ó˚ˆÏÎ˚ˆÏäÈ !v˛¡∫yüˆÏÎ˚Ó˚ õ)ú#Î˚ xõÓ˚y!Óòƒy¢ Óy ˆÓ¢yú ≤’y Ï̂¢ Ï̂r›˛üò (Basal
placentation)–

!â˛eÈÙÈ17.27 : Üye#Î˚ xõÓ˚y!Óòƒy¢

Süyú%Ñ˛ Ü¶˛≈yüÎ˚ ≤Ãfl˛iˆÏFäÈîV

!â˛eÈÙÈ17.28 : õ)ú#Î˚ xõÓ˚y!Óòƒy¢ S¢)Î≈õ%Ö#V

!v˛¡∫Ñ˛

!v˛¡∫yüÎ˚

S≤Ãfl į̂ ÏFäÈîV

!v˛¡∫yüÎ˚

Sú¡∫̂ ÏFäÈîV



NSOU  CC-BT-05   99

17.5 ≤ÃŸ¿yÓú# (Terminal Questions)

1. ˆÓ˚!¢ˆÏõyã xÌÓy ¢y£zˆÏõyã ˛ô%‹ô!ÓòƒyˆÏ¢ ˛ô%‹ôîu˛ î#á≈ xÌÓy ¢ÇÑ%˛!â˛ì˛ Óy â˛ƒy≤Wzy £ˆÏú

ö%˛ˆÏúÓ˚ ≤Ãfl˛≥%˛›˛ò Ñ˛# Ñ˛# Ó˚*˛ô £ˆÏÓ⁄

2. Ñ˛úyÜyˆÏäÈÓ˚ ˆõyâ˛yÎ˚ Ñ˛# Ó˚*˛ô ˛ô%‹ô!Óòƒy¢ ˆîÖy ÎyÎ˚⁄

3. !ò¡¨!ú!Öì˛ ˛ô%‹ô!Óòƒy¢=!ú ˆÑ˛yò ˆÑ˛yò ˆÜyˆÏeÓ˚ ˜Ó!ü‹Tƒ v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚&òÈÙÙÙÈ

(i) ˛fl˛ôy£zÑ˛ Ï̂ú›˛ñ  (ii) ˛Ñ˛ƒy!˛ô›%̨ ƒúyõñ  (iii) ˛xy Ï̂¡∫ú

4. (i) ˛õƒyú Ï̂¶˛¢# Á  (ii) ˛ö˛ƒyˆÏÓ¢# ˆÜyˆÏeÓ˚ ö%˛ˆÏúÓ˚ !Ñ˛Ó˚*˛ô õ%Ñ%˛ú˛ôe !Óòƒy¢ ˆîÖˆÏì˛ ˛ôyÁÎ˚y

ÎyÎ˚⁄

5. xõÓ˚y Ñ˛#⁄

6. !ò¡¨!ú!Öì˛ ˆÜy Ï̂e !Ñ˛ ≤ÃÑ˛yÓ˚ xõÓ˚y!Óòƒy¢ ˆîÖy ÎyÎ˚⁄

(i) ˛ˆ¢yúy Ï̂ò¢#ñ  (ii) ˛Ñ˛ƒy!Ó˚Áö˛y£zˆÏú¢#ñ (iii) ˛õƒyúˆÏ¶˛¢#  (iv) ˛Ó ƒy!¢ Ï̂Ñ˛¢#  (v) ˛ö˛ƒyˆÏÓ¢#

(vi) ˛xƒy¢ Ï̂›˛Ó˚ƒy¢#

17.6 v z̨_Ó˚õyúy (Key to the Answers)

1. ˆÓ˚!¢ˆÏõyã ˛ô%‹ô!ÓòƒyˆÏ¢Ó˚ ˆ«˛ˆÏe ö%˛ˆÏúÓ˚ ≤Ãfl˛≥%̨ ›˛ò ˛ô%‹ôîu˛˛ î#á≈ £ˆÏú xˆÏ@˘Ãyß√%Ö ~ÓÇ ¢ÇÑ%̨ !â˛ì˛

Óy â˛ƒy≤Wzy £ Ï̂ú x!¶˛ Ï̂Ñ˛!wÑ˛ £ Ï̂Ó–

¢y£zˆÏõyã ˛ô%‹ô!ÓòƒyˆÏ¢Ó˚ ˆ«˛ˆÏe ö%˛ˆÏúÓ˚ ≤Ãfl˛≥%̨ ›˛ò ˛ô%‹ôîu˛ î#á≈ £ˆÏú !òˆÏ¡¨yß√%Ö Á ¢ÇÑ%̨ !â˛ì˛

Óy â˛ƒy˛ô›˛y £ˆÏú x˛ôˆÏÑ˛!wÑ˛ £ˆÏÓ–

2. !õ◊ â˛õ¢y õOÓ˚# Óy !õ:v˛ fl˛ôƒy!v˛:–

3. (i) ˛ˆ˛ôyˆÏÎ˚¢#ñ  (ii) ˛xƒy¢ˆÏ›˛Ó˚ƒy¢#ñ  (iii) ˛~!˛ô Ï̂Î˚¢#–

4. (i) ˛˛ôyÑ˛yˆÏòy Óy ›%˛ƒ£zˆÏfi›˛v˛ñ  (ii) ˛ˆ¶˛!:Õ‘yÓ˚#–

5. xõÓ˚y ~Ñ˛ !ÓˆÏü°Ï ≤ÃÑ˛yÓ˚ Ñ˛úy Îy v z̨!qî !v˛¡∫yüˆÏÎ˚Ó˚ õˆÏïƒ !v˛¡∫Ñ˛ ïyÓ˚í Ñ˛ˆÏÓ˚–

6. (i) ˛x«˛#Î˚  (ii) ˛õ%_´õïƒ  (iii) ˛x«˛#Î˚  (iv) ˛Ó˝≤Ãyhs˘˛#Î˚  (v) ≤Ãyhs˘˛#Î˚  (vi) ˛õ)ú#Î˚–
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˛ôÎ≈yÎ˚˛ IV

v˛z!qî ˆ◊!í!Óòƒy¢

Block IV
Plant Systematics
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~Ñ˛Ñ˛˛ 18  !òÓ≈y!â˛ì˛ Ñ˛ Ï̂Î˚Ñ˛!›˛ =ÆÓ#!ã v˛z!q Ï̂îÓ˚ ˆ◊!í!Óòƒy¢Üì˛

!Ó Ï̂Ÿ’°Ïí˛ (Taxonomic study of the some Angiospermic
plants)

Ü‡˛ò

18.0 v ẑ̨ Ïjüƒ

18.1 ≤Ãhfl˛ÏyÓòy

18.2 v z̨̨ ôÑ˛Ó̊í

18.3 Brassica nigra Linn. Koch. SÓ y!¢Ñ˛y òy£z@˘ÃyV ˆÜyeÈÙÈÓ ƒy!¢ Ï̂Ñ˛¢# (Brassicaceae) ˛Óy

e%́ !¢ Ï̂ö˛Ó˚# (Cruciferae)

18.4 Sida cordifolia Linn. ˛S¢y£zv˛y Ñ˛Ó˚!v˛ Ï̂ö˛y!úÎ˚yV ˆÜyeÈÙÈõƒyú Ï̂¶˛¢# (Malvaceae)

18.5 Cassia sophera Linn. ˛SÑ˛ƒy!¢Î˚y ˆ¢y Ï̂ö˛Ó˚yV ˆÜyeÈÙÈö˛ƒy Ï̂Ó¢# (Fabaceae), ˛v z̨̨ ô Ï̂ÜyeÈÙÈ

!¢¢yú!˛ô!ò Ï̂Î˚¢# (Caesalpiniaceae)

18.6 Coccinia grandis Linn. Voigt ˛SÑ˛Ñ˛!¢!òÎ̊y @˘Ãyò‰!v˛¢V ˛ô)Ó≈òyõ Ñ˛Ñ˛!¢!òÎ̊y Ñ˛Ó̊!v˛ Ï̂ö˛y!úÎ̊y

[Coccinia cordifolia (Linn.) Cogn.] ˛ˆÜyeÈÙÈ!Ñ˛v z̨Ñ˛yÓ̊!Ó Ï̂›˛¢# (Cucurbitaceae)

18.7 ≤ÃŸ¿yÓú#

18.8 v˛z_Ó˚õyúy

18.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛ôy‡˛ Ñ˛ˆÏÓ˚ xy˛ô!ò

 Ñ˛ˆÏÎ˚Ñ˛!›˛ !òÓ≈y!â˛ì˛ v z̨!qˆÏîÓ˚ â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ xÌÓy ¢yïyÓ˚í â˛!Ó˚e ˛ôÎ≈ˆÏÓ«˛í Ñ˛ˆÏÓ˚ ˆ¢!›˛

¢£ Ï̂ã£z ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓò– ~Ñ˛£z ¢ Ï̂D ~£z ~Ñ˛Ñ˛ xy˛ôòy Ï̂îÓ˚ v z̨!q Ï̂îÓ˚ ˆ◊!í!Óòƒy¢Üì˛

¢òy_´Ñ˛Ó˚í ˛ôk˛!ì˛ ¢¡ô Ï̂Ñ≈̨  ¢õƒÑ˛ ïyÓ˚íy ˆ˛ô Ï̂ì˛ ¢y£yÎƒ Ñ˛Ó˚̂ ÏÓ–

 ˛≤ÃˆÏÎ˚yÜ#Î˚ x!¶˛K˛ì˛yÓ˚ !¶˛!_ˆÏì˛ ˛ôÓ˚Óì≈˛#Ñ˛yˆÏú ˆÎ ˆÑ˛yò ãyÎ˚ÜyÎ˚ ~£z v˛z!qî ≤Ããy!ì˛!›˛ˆÏÑ˛

¢£ Ï̂ã£z ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓò–
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18.1 ≤Ãhfl Į̈yÓòy

!ÓK˛yò ˛ôy‡˛ ¢¡ô)í≈ £Î˚ î%!›˛ !Ó°ÏˆÏÎ˚Ó˚ ¢õß∫ˆÏÎ˚– ~Ñ˛!›˛ ì˛_¥#Î˚ Óy ïyÓ˚íyÜì˛ (Theoretical) ˛~ÓÇ

x˛ôÓ˚!›˛ ö˛!úì˛ Óy ≤ÃˆÏÎ˚yÜ#Î˚ (Practical) – ì˛_¥#Î˚ Óy ïyÓ˚íyÜì˛ K˛yòúyˆÏ¶˛Ó˚ õˆÏì˛y£z ö˛!úì˛ K˛yòÁ

!ÓˆÏü°Ï =Ó˚&c˛ô)í≈ñ Ñ˛yÓ˚í ö˛!úì˛ K˛yòˆÏÑ˛ !¶˛!_ Ñ˛ˆÏÓ˚ ì˛_¥ Ü!‡˛ì˛ £Î˚–

ÓƒÓ£y!Ó˚Ñ˛ v˛z!qî!ÓîƒyÎ˚ ˛ôy‡˛ƒ˛ô%hfl˛ÏˆÏÑ˛Ó˚ ì˛Ìƒ=ˆÏúy ¢¡∫ˆÏı˛ £yˆÏì˛ òyˆÏì˛ x!¶˛K˛ì˛y úy¶˛ Ñ˛Ó˚y ÎyÎ˚–

~£z xÇˆÏü v z̨!qî ãÜˆÏì˛ !òÓ≈y!â˛ì˛ Ñ˛ˆÏÎ˚Ñ˛!›˛ =ÆÓ#!ã v z̨!qˆÏîÓ˚ ˆ◊!í!Óòƒy¢Üì˛ !ÓˆÏŸ’°ÏˆÏí Ó!£Ó˚yÑ,̨ !ì˛

¢¡∫ˆÏı˛ !Óhfl˛Ïy!Ó˚ì˛ xyˆÏúyâ˛òy Ñ˛Ó˚y £ˆÏúy–

18.2 v z̨̨ ôÑ˛Ó̊í (Requirements)

1. ˆÓœv˛ Óy «%̨ Ó˚

2. ¢Ó˚ú Á ˆÎÔ!ÜÑ˛ xí%Ó#«˛í Îs˛f

3. ÁÎ̊yâ˛˛ @’y¢ (watch glass)

4. fl ‘̨y£zv˛

5. ˛Ñ˛¶˛yÓ˚ @’y¢

6. ˛ì%˛!ú

7. ˛!@’¢y!Ó˚ò

8. ˛ãú

18.3 Brassica nigra (Linn.) Koch. SÓ y!¢Ñ˛y òy£z@˘ÃyV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ Ó#Ó˚&Íñ Ó°Ï≈ã#Ó#–

Ñ˛yu˛ ÈÙÙÙÈ òúyÑ˛yÓ˚ñ !ò Ï̂Ó˚›˛ñ ¢Ó%ã õ¢,í–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ¢!˛ô≈ú–

˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ ˛ôeñ Ó,hs˘˛Î%_´ñ xò%̨ ô˛ôy!eÑ˛ (Exstipulate), ˛¢)-y@˘Ãñ xõ¢,íñ v z̨¶˛Î˚!îÑ˛

ˆÓ˚yõÎ%_´ñ ~Ñ˛!üÓ˚yú ãyúÑ˛yÑ˛yÓ˚ !üÓ˚y!Óòƒy¢–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ x!òÎ˚ì˛ÈÙÈˆÓ˚!¢õ–
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˛ô%‹ô / ö%̨ ú ÈÙÙÙÈ õOÓ˚#˛ôe!Ó£#ò (Ebracteate)ñ ¢Ó,hs˘˛Ñ˛ñ ¢¡ô)í≈ñ ¢õyD (Symmetrical)ñ
Ó˝≤Ã!ì˛¢õ (Zygomorphic)ñ !mÑ˛MÈ %˛Ñ˛ñ v˛ z¶˛!úDñ x¢õyÇüÑ˛ñ Ü¶≈˛ôyî

(hypogynous)–

!â˛eÈÙÈ18.1 : Brassica nigra (Linn.) Koch. SÓ y!¢Ñ˛y òy£z@˘ÃyV

(A) =ˆÏÕ√˛Ó˚ ~Ñ˛yÇü (B) ö%̨ ˆÏúÓ˚ ú¡∫̂ ÏFäÈî (C) ö˛ú  (D) ˛ô%Çhfl˛ÏÓÑ˛

(E) fl˛f#hfl˛ÏÓÑ˛  (F) Ü¶≈˛yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî (G) ˛ô%‹ô xò%!â˛e Á ˛ô%‹ô ¢ÇˆÏÑ˛ì˛

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ õ%_´Ó,ì˛Çü# (polysepalous)ñ ár›˛yÑ,˛!ì˛ñ Ó,ì˛ƒyÇüÈÙÈâ˛yÓ˚ñ xy÷˛ôyì˛# (non-
persistent)ñ ¢Ó%ãñ Óy£zˆÏÓ˚ î%!›˛ñ ˆ¶˛ì˛ˆÏÓ˚ î%!›˛–

îú ÈÙÙÙÈ ¢õyDñ õ%_´îú# (polypetalous) ÈÙÙÙÈ e´¢yÑ˛yÓ˚ ó îúyÇüÈÙÙÙÈâ˛yÓ˚!›˛ñ îúîu˛ Á

îúö˛úÑ˛ÈÙÈ~ !Ó¶˛_´–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛ô%ÇˆÏÑ˛üÓ˚ õ%_´ (polyandrous)ñ â˛ì%˛m≈Î˚# (tetradynamous)ñ ˛ô%ÇˆÏÑ˛üÓ˚ äÈÎ˚!›˛ñ
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˛ô%Çîu˛˛ (filament) î%!›˛ ˆäÈy›˛ñ â˛yÓ̊!›˛ Óv˛̧ñ ˛ô%Ç Ï̂Ñ˛üÓ̊ ˆÓ̊ÖyÑ˛yÓ̊ (linear) ˆÓ!¢!ö˛:v˛

(basifixed)–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ Î%_´ Ü¶≈̨ ˛ôe# (syncarpous)ñ !mÜ¶≈˛˛ôe#ñ Ü¶˛≈õ%u˛˛ÈÙÈˆÜyúyÑ˛yÓ˚ ó Ü¶˛≈îu˛˛ ˆäÈy›˛ñ

!ü°Ï≈#Î˚– Ü¶≈̨ yüÎ˚ÈÙÈ~Ñ˛ ≤Ã Ï̂Ñ˛y¤˛Î%_´ ˛ô Ï̂Ó˚ Ñ,̨ !eõ ≤Ãyâ˛#Ó˚ £ÁÎ˚yÓ˚ ö˛ Ï̂ú !m≤Ã Ï̂Ñ˛y¤˛Î%_´

(bilocular)ñ x!ïÜ¶≈̨  (Superior)–

ö˛ú ÈÙÙÙÈ ≤ÃÑ,̨ ì˛ñ ¢Ó˚úñ !ÓîyÓ˚# (dehiscent)ñ !¢!úÑ%̨ Î˚yñ ˆÓúòyÑ˛yÓ˚–

˛ô%‹ô¢)e ÈÙÙÙÈ K2+2C2+2A4+2G(2)

˛Á˛ôˆÏÓ˚Ó˚ v˛zˆÏÕ‘!Öì˛ ˜Ó!ü‹Tƒ=ˆÏúyÓ˚ Óí≈òyÎ˚ v z̨!qî!›˛ˆÏÑ˛ Ó ƒy!¢ˆÏÑ˛¢# (Brassicaceae) ˛Óy e%´!¢‰ˆÏö˛Ó˚#

(Cruciferae) ˛ˆÜyˆÏeÓ˚ xhs˘˛Ü≈ì˛ Ñ˛Ó˚y £ú– S!â˛e 18.1)–

18.4 Sida Cordifolia Linn. ˛S¢y£zv˛y Ñ˛Ó˚!v˛ Ï̂ö˛y!úÎ˚yV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ Ó˝Ó°Ï≈ã#!Óñ Óòã =Õ√ñ ãú#Î˚ x§y‡˛yÎ%_´–

Ñ˛y[˛ ÈÙÙÙÈ !ò Ï̂Ó˚›˛ñ òúyÑ˛yÓ˚ñ Ñ˛y¤˛úñ ¢Ó%ãñ xõ¢,í–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ¢!˛ô≈úñ ˛ôMÈ˛¢y!Ó˚ (pentamerous)–

˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ñ ˆ¢y˛ô˛ôe#ÈÙÈõ%_´ ˛ôyŸª#≈Î˚ñ Ó,hs˘˛Î%_´ñ !v˛¡∫yÑ,̨ !ì˛ñ e´Ñ˛â˛ (Serrate), ˛¢)-y@˘Ãñ

˛ôyì˛úyñ ¢Ó%ãñ v˛z¶˛Î˚!îÑ˛ òÓ˚õ ˆÓ˚yõÎ%_´ñ Ó˝!üÓ˚yú x˛ô¢y!Ó˚ ãy!úÑ˛yÑ˛yÓ˚

!üÓ̊y!Óòƒy¢ (Multicostale divergent reticulate)–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !òÎ˚ì˛È ~Ñ˛Ñ˛–

˛ô%‹ô / ö%̨ ú ÈÙÙÙÈ õOÓ˚#˛ôe!Ó£#òñ ˆäÈy›˛ñ v˛z˛ôÓ,!ì˛!Ó£#òñ ¢Ó,hs˘˛Ñ˛ñ ¢¡ô)í≈ñ ¢õyDñ Ó˝ ≤Ã!ì˛¢õñ

!mÑ˛MÈ%̨ Ñ˛ñ v z̨¶˛!úDñ ¢õyÇüÑ˛ ÈÙÙÙÈ ˛ôMÈ˛yÇüÑ˛ñ Ü¶≈̨ ˛ôyî (hypogynous)–

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ Î%_´ Ó,ì˛ƒÇü#ñ ár›˛yÑ,̨ !ì˛ñ Ó,ì˛ƒÇüÈÈÙÈ5ñ ¢Ó%ãñ õ%Ñ%̨ ú ˛ôe!Óòƒy¢ÈÙÙÙÈ≤Ãyhs˘˛fl˛ôü≈#–

îú ÈÙÙÙÈ ¢õyDñ îúyÇüÈ ˆÑ˛Óú õ)ˆÏú Î%_´ñ ár›˛yÑ,˛!ì˛ñ îúyÇüÈÙ5, ˛£ú%îñ õ%Ñ%˛ú

˛ôe!Óòƒy¢ÈÙÈ˛ôyÑ˛y Ï̂òy (Twisted)–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛~Ñ˛=FäÈ (monadelphous)ñ Î%_´ ˛ô%Ç Ï̂Ñ˛üÓ̊ñ îu˛=!ú !õ Ï̂ú ~Ñ˛!›˛ òú (staminal
column) ˜ì˛!Ó̊ Ñ˛ Ï̂Ó̊ Ï̂äÈñ ~Ó̊ ˆ¶˛ì˛Ó̊ Ü¶≈̨ îu˛˛ Ó̊ Ï̂Î̊ Ï̂äÈñ ˛ô%Ç Ï̂Ñ˛üÓ̊ Ó˝ó ˛˛ôÓ̊yÜïyò#ÈÙÙÙÈ

~Ñ˛ ≤ÃˆÏÑ˛y¤˛ (unilocular)ñ Ó,E˛yÑ˛yÓ˚ñ ˆÓ!¢!ö˛:v˛ñ îˆÏúÓ˚ !ò¡¨yÇˆÏü Î%_´–
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fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛ô§yâ˛ Ü¶≈̨ ˛ôe# !Ó!ü‹T Î%_´Ü¶≈̨ ˛ôe# (syncarpous)ñ Ü¶≈̨ îu˛ ú¡∫yñ ˛ô%Çîu˛ò Ï̂úÓ˚

ˆ¶˛ì˛Ó˚ !îˆÏÎ˚ !ÜˆÏÎ˚ˆÏäÈñ Ü¶≈˛õ%u˛ ˆÜyúñ x§y‡˛yˆÏúyñ 5!›˛ñ Ü¶≈˛yüÎ˚ÈÙÙÙÈ5!›˛ ≤ÃˆÏÑ˛y¤˛

!Ó!ü‹Tñ ≤Ã!ì˛ ≤ÃˆÏÑ˛yˆÏ¤˛ î%!›˛ Ñ˛ˆÏÓ˚ !v˛¡∫Ñ˛ xyˆÏäÈñ x!ïÜ¶˛≈ñ x«˛#Î˚ xõÓ˚y!Óòƒy¢–

!â˛eÈÙÈ18.2 : Sida Cordifolia (Linn.) SSˆÓˆÏÓ˚úyVV

(A) =ˆÏÕ√Ó˚ ~Ñ˛yÇü (B) ö%̨ Ï̂úÓ˚ ú¡∫̂ ÏFäÈî (C) ˛ô%Çhfl˛ÏÓÑ˛ Á fl˛f#hfl˛ÏÓÑ˛

(D) ö˛ú  (E) ˛ô%ÇˆÏÓ˚í%  (F) Ü¶≈˛yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî (G) ˛ô%‹ô xò%!â˛e Á ˛ô%‹ô ¢ÇˆÏÑ˛ì˛

ö˛ú ÈÙÙÙÈ ¢Ó˚ú ÷‹Òñ !ÓîyÓ˚#ÈÙÙÙÈÑ˛ƒy˛ô!¢v z̨ú–

˛ô%‹ô¢)e ÈÙÙÙÈ K(5)C(5)A(α)G(5)

˛Á˛ôˆÏÓ˚Ó˚ !Óhfl˛Ïy!Ó˚ì˛ ˜Ó!ü‹Tƒ=ˆÏúyÓ˚ Óí≈òyÎ˚ v z̨!qî!›˛ˆÏÑ˛ õƒyúˆÏ¶˛¢# (Malvaceae) ˛ˆÜy Ï̂eÓ˚ xhs≈̆̆¶%̨ _´

Ñ˛Ó˚y £ˆÏúy– S!â˛e 18.2)–

E B

C

A

F

G

D

˛ô%Çïyò#

‹Tƒy!õòyú

Ñ˛úyõ

(

E B

A

E

G

D

C
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18.5 Cassia sophera Linn. ˛SÑ˛ƒy!¢Î˚y ˆ¢y Ï̂ö˛Ó˚yV

xyÓy¢ ÈÙÙÙÈ fl įúã (terrestrial)–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ =Õ√ (harbaceous)–

Ñ˛yu˛˛ ÈÙÙÙÈ !ò Ï̂Ó˚›˛ (solid)ñ òúyÑ˛yÓ˚ñ õ¢,íñ ¢Ó%ã–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ¢!˛ô≈ú (whorled)ñ ˛ôMÈ˛¢y!Ó˚–

!â˛eÈÙÈ18.3 : Cassia sophera (Linn.) SÑ˛yúÑ˛y¢%®yV

(A) !Ó›˛ˆÏ˛ôÓ˚ xÇü (B) ö%̨ ú (C) Ó,!ì˛  (D) îúõ[˛ú

(E) ˛ô%Çhfl Į̈ÓÑ˛  (F) fl˛f#hfl Į̈ÓÑ˛ (G) Ü¶≈̨ yü Ï̂Î˚Ó˚ ≤Ãfl˛i Ï̂FäÈî (H) ö˛ú (I) ô%‹ô xò%!â˛e
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˛ôe ÈÙÙÙÈ ˆÎÔ!ÜÑ˛ñ v z̨̨ ô˛ôe!Ó£#òñ Ó,hs˘̨ Î%_´ñ xâ%̨ v˛̧ ˛ô«˛úñ ˛ôeõ)̂ ÏúÓ̊ Ñ˛ Ï̂«˛Ó̊ !î Ï̂Ñ˛ Ñ˛y Ï̂úyÓ̊ Ï̂àÓ̊

«˛Î˚≤ÃyÆ @˘Ã!s˛i xy Ï̂äÈ– ˛ôeÑ˛ÈÙÈ¶˛Õ‘yÑ˛yÓ˚ (Lanceolate), ˛xÖ[˛ñ ¢)-y@˘Ã ~Ñ˛!üÓ˚yú

ãy!úÑ˛y !üÓ˚y!Óòƒy¢Î%_´–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ x!òÎ˚ì˛ñ ˆÑ˛y!Ó˚¡∫–

˛ô%‹ô / ö%̨ ú ÈÙÙÙÈ ¢Ó,hs˘˛Ñ˛ñ õOÓ˚#˛ôeÎ%_´ñ ¢¡ô)í≈ñ ¢õyDñ Ó˝ÈÙÈ≤Ã!ì˛¢õñ !mÑ˛MÈ%˛Ñ˛ñ v˛z¶˛!úDñ

¢õyÇüÑ˛ÈÙÈ˛ôMÈ˛yÇüÑ˛ñ Ü¶≈̨ ˛ôî G˛ Ï̂Ó˚ ÎyÎ˚–

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ õ%_´Ó,ì˛ƒÇü#ñ ˆÜyúyˆÏ˛ôÓ˚ òƒyÎ˚ñ Ó,ì˛ƒÇüÈÙÈ5ñ !ÓˆÏãyv˛¸ Ó,ì˛ƒÇü!›˛ ¢yõˆÏòÓ˚

!î Ï̂Ñ˛ Ìy Ï̂Ñ˛– õ%Ñ%̨ ú˛ôe !Óòƒy¢ Ñ%̨ £zò‰Ñ˛yò!¢Î̊yú (quincuncial)–

îú ÈÙÙÙÈ ¢õyDñ îúyÇüÈÙÈ5!›˛ñ £ú%î Ó˚Çñ õ%Ñ%̨ ú ˛ôe!Óòƒy¢ÈÙÈ£z!¡∫…̂ ÏÑ˛›˛ (imbricate)–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ õ%_´ñ ˛ô%Çîu˛˛ x¢õyòó ˛ô%ÇˆÏÑ˛üÓ˚ îü!›˛ ì˛yÓ˚ õˆÏïƒ äÈÎ˚!›˛ v˛zÓ≈Ó˚ ~ÓÇ â˛yÓ˚!›˛ Óı˛ƒy–

äÈ!›˛Ó˚ õˆÏïƒ â˛yÓ˚!›˛ Óv˛¸ ~ÓÇ î%!›˛ ˆäÈy›˛ xÌ≈yÍ !mâ˛ì%˛‹TÎ˚#ñ ˛ô%Çïyò#ÈÙÈ˛ôyŸª≈ú@¿–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ õ%_´ñ ~Ñ˛Ü¶≈̨ ˛ôe#ñ Ü¶≈̨ îu˛˛ÈÙÈˆäÈy›˛ñ Ü¶≈̨ õ%u˛˛ÈÙÈ¢Ó˚úñ !ü°Ï≈#Î˚ñ Ü¶≈̨ yüÎ˚ Ó§yÑ˛y Ï̂òyñ ¢Ó%ã

~Ñ˛ ≤Ã Ï̂Ñ˛y¤˛ !Ó!ü‹Tñ x!ïÜ¶≈̨ ñ ≤Ãyhs˘˛#Î˚ xõÓ˚y!Óòƒy¢–

ö˛ú ÈÙÙÙÈ ¢Ó˚úñ !òÓ˚¢ñ !ÓîyÓ˚#ñ !ú!Üv z̨õ (legume)–

˛ô%‹ô¢)e ÈÙÙÙÈ K5C5A4+2+4G–

˛Á˛ôˆÏÓ˚Ó˚ !Óhfl˛Ïy!Ó˚ì˛ ˜Ó!ü‹Tƒ=ˆÏúyÓ˚ !¶˛!_ˆÏì˛ v˛z!qî!›˛ˆÏÑ˛ ö˛ƒyˆÏÓ¢# (Fabaceae) ˛ˆÜyˆÏeÓ˚

!¢¢yú!˛ô!ò Ï̂Î˚¢# (Caesalpiniaceae) ˛v˛z˛ôˆÏÜyˆÏeÓ˚ xhs˘˛¶%≈˛_´ Ñ˛Ó˚y £ˆÏúy– S!â˛e 18.3)–

18.6 Coccinia grandis (Linn.) Voigt ˛SÑ˛Ñ˛!¢!òÎ˚y @˘Ãyò‰!v˛¢V ˛ô)Ó≈òyõ

Coccinia cordifolia (Linn.) Cogn.  Ñ˛Ñ˛!¢!òÎ˚y Ñ˛Ó˚!v˛ Ï̂ö˛y!úÎ˚y

xyÓy¢ ÈÙÙÙÈ fl įúã (terrestrial)–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ !ÓÓ˚&Í ˆ◊!íñ ¢£Óy¢# (dioecious)ñ xyÑ˛°Ï≈ ˆÓ˚y!£í# (Lianas)–

Ñ˛yu˛ ÈÙÙÙÈ òúyÑ˛yÓ˚ñ î%Ó≈úñ !ò Ï̂Ó˚›˛ñ ¢Ó%ãñ òÓ˚õ ˆÓ˚yõÎ%_´–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ¢!˛ô≈úñ ~Ñ˛yhs˘˛Ó˚–

˛ôe ÈÙÙÙÈ v˛z˛ô˛ôe!Ó£#òñ ~Ñ˛Ñ˛ñ ¢Ó,hs˘˛Ñ˛ñ ì˛y¡∫%úyÑ˛yÓ˚ xÌ≈yÍ ˛ôyò ˛ôyì˛yÓ˚ õˆÏì˛yñ î§yì˛yú

(serrated)ñ ¢)-y@˘Ãñ Ó˝!üÓ˚yú x˛ô¢yÓ˚# ãy!úÑ˛y !üÓ˚y!Óòƒy¢–
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˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !òÎ˚ì˛ ~Ñ˛Ñ˛–

˛ô%‹ô / ö%̨ ú ÈÙÙÙÈ ~Ñ˛!úD !Ó!ü‹T ˛ô%‹ôñ õOÓ˚#˛ôe!Ó£#òñ ¢Ó,hs˘˛Ñ˛ñ x¢¡ô)í≈ñ ¢õyDñ Ó˝≤Ã!ì˛¢õñ

!mÑ˛MÈ%̨ Ñ˛ñ ¢õyÇüÑ˛ÈÙÙÙÈ ˛ôMÈ˛yÇüÑ˛–

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ ár›˛yÑ,˛!ì˛ñ Î%_´ Ó,ì˛ƒÇü#ñ Ó,ì˛ƒÇüÈÙÈ5ñ ¢Ó%ãñ õ%Ñ%˛ú˛ôe!Óòƒy¢ÈÙÙÙÈ£z!¡∫…ˆÏÑ˛›˛

(imbricate)–

îú ÈÙÙÙÈ ¢õyDñ ár›˛yÑ,˛!ì˛ñ Î%_´îú#ñ îúyÇüÈÙÈ5ñ Ó˚àÈÙÈ¢yîyñ õ%Ñ%˛ú˛ôe!Óòƒy¢ÈÙÈ£z!¡∫…ˆÏÑ˛›˛

(imbricate)–

!â˛eÈÙÈ18.4 : Coccinia grandis (Linn.) Voigt Sˆì˛úyÑ˛â%˛V

(A) ˛ô%Ç Üy Ï̂äÈÓ˚ üyÖy (B) fl˛f# ÜyˆÏäÈÓ˚ üyÖy (C) ˛ô%Çö%̨ Ï̂úÓ˚ ú¡∫̂ ÏFäÈî˛  (D) fl˛f#ö%̨ ˆÏúÓ˚ ú¡∫̂ ÏFäÈî

(E) ˛ô%Çhfl˛ÏÓÑ˛  (F) Ü¶≈˛yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî (G) ˛ô%Ç˛ô%‹ô xò%!â˛e Á ˛ô%‹ô¢ÇˆÏÑ˛ì˛ (H) fl˛f#˛ô%‹ô xò%!â˛e Á ˛ô%‹ô¢ÇˆÏÑ˛ì˛

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ~Ñ˛=FäÈñ ˛ô%ÇˆÏÑ˛üÓ˚ Î%_´ó ˛ô%ÇˆÏÑ˛üÓ˚ ¢ÇÖƒyÈÙÈ5ñ ˛ô%Çîu˛˛ ˆäÈy›˛ñ ˛ô%Çïyò# ¢y£z!òv z̨¢y¢

(Sinuous) xÌ≈yÍ (2+2+1) ˛¶˛y Ï̂Ó ¢!Iì˛–
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fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ Î%_´Ü¶≈̨ ˛ôe#ñ !eÜ¶≈̨ ˛ôe# (tricarpellary)ñ Ü¶ ≈̨îu˛˛ÈÙÈú¡∫yñ Ü¶≈̨ õ%̂ Ïu˛Ó˚ ¢ÇÖƒy !ì˛òñ

!ì˛ò¶˛yˆÏÜ Ö![˛ì˛ñ Ü¶≈˛yüÎ˚ÈÙÈ~Ñ˛ ≤ÃˆÏÑ˛y¤˛Î%_´ xˆÏïyÜ¶≈˛ (inferior)ñ Ó˝≤Ãyhs˘˛#Î˚

xõÓ˚y!Óòƒy¢–

ö˛ú ÈÙÙÙÈ ¢Ó˚úñ Ó˚¢yúñ ˆ˛ô Į̈̂ ôy–

˛ô%‹ô¢)e ÈÙÙÙÈ +O K(5)C(5)A(2+2+!)G0

K(5)C(5)A0G(3)

Á˛ô Ï̂Ó˚Ó˚ v ẑ̨ ÏÕ‘!Öì˛ ˜Ó!ü‹Tƒ= Ï̂úyÓ˚ !¶˛!_ Ï̂ì˛ v z̨!qî!›˛ Ï̂Ñ˛ !Ñ˛v z̨Ñ˛yÓ˚!Ó Ï̂›˛¢# (Cucurbitaceae) ˛ˆÜy Ï̂eÓ˚

xhs≈̆̆¶%̨ _´ Ñ˛Ó˚&ò– S!â˛e 18.4)–

~£z ~Ñ˛Ñ˛ÈÙÈ~ Ó ƒy!¢ˆÏÑ˛¢#ñ õƒyúˆÏ¶˛¢#ñ ö˛ƒyˆÏÓ¢# Sv˛z˛ôˆÏÜyeÈÙÈ!¢¢yú!˛ô!òˆÏÎ˚¢#V !Ñ˛v˛zÑ˛yÓ˚!ÓˆÏ›˛¢#ñ

ˆ¢yúy Ï̂ò¢#ñ ~ÓÇ úƒy!õ Ï̂Î˚¢# ~£z äÈÎ˚!›˛ ˆÜye Á v z̨̨ ô Ï̂Üy Ï̂eÓ˚ xhs˘˛Ü≈ì˛ äÈÎ˚!›˛ v z̨!q Ï̂îÓ˚ ˆÎõòÈÙÙÙÈ Brassica
nigra, Sida Cordifolia, Cassia sophera ˛~ÓÇ Coccinia grandisÙÈ~Ó̊ ¢yïyÓ̊í ~ÓÇ ˜Ó!ü‹Tƒ¢)â˛Ñ˛

â˛!Ó˚e=ˆÏúy ö˛!úì˛ Óy ≤ÃˆÏÎ˚yÜ#Î˚ (practical), ˛¶˛yˆÏÓ v ẑ̨ ÏÕ‘Ö Ñ˛Ó˚y £ú–

18.7 ≤ÃŸ¿yÓú# (Terminal Questions)

1. Brassica nigra ˛v z̨!qî!›˛Ó˚ ˜Ó!ü‹Tƒ¢)â˛Ñ˛ â˛!Ó˚e xyˆÏúyâ˛òy Ñ˛Ó˚&ò ~ÓÇ ~!›˛ ˆÑ˛yò ˆÜyˆÏeÓ˚

xhs˘˛¶%≈˛_´ ì˛y !úÖ%ò–

2. Sida cordifolia ˛v z̨!qî!›˛ õƒyúˆÏ¶˛¢# ˆÜyˆÏeÓ˚ xhs˘˛¶%≈˛_´ ˆÑ˛ò ì˛y xyˆÏúyâ˛òy Ñ˛Ó˚&ò–

3. Cassia sophera ˛v z̨!qî!›˛Ó˚ ˜Ó!ü‹Tƒ=ˆÏúy xyˆÏúyâ˛òy Ñ˛ˆÏÓ˚ ~!›˛ ˆÑ˛yò ˆÜyˆÏeÓ˚ ì˛y !úÖ%ò–

4. Coccinia grandis ˛~£z v z̨!qî!›˛ Ñ˛# Ñ˛# ˜Ó!üˆÏ‹TƒÓ˚ ãòƒ !Ñ˛v˛zÑ˛yÓ˚!ÓˆÏ›˛¢# ˆÜyˆÏeÓ˚ õˆÏïƒ

˛ôˆÏÓ˚ ì˛y xyˆÏúyâ˛òy Ñ˛Ó˚&ò–

18.8 v z̨_Ó˚õyúy (Key to the Answers)

1. 2.3 ˛xÇˆÏü xyˆÏúy!â˛ì˛–

2. 2.4 ˛xÇ Ï̂ü xy Ï̂úyâ˛òy o‹TÓƒ–

3. 2.5 ˛xÇüy!B˛ì˛ xyˆÏúyâ˛òyÎ˚ ˛ôyÁÎ˚y ÎyˆÏÓ–

4. 2.6 ˛xÇˆÏü xyˆÏúy!â˛ì˛–

5. 2.7 ˛xÇüy!B˛ì˛ xyˆÏúyâ˛òy o‹TÓƒ–

6. 2.8 ˛xÇˆÏü xyˆÏúy!â˛ì˛–
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~Ñ˛Ñ˛˛ 19  !òÓ≈y!â ˛ì˛ xyˆ ÏÓ ˚ y Ñ˛ˆ ÏÎ ˚Ñ˛!› ˛ =ÆÓ#!ã v˛ z !qˆ ÏîÓ ˚

ˆ◊!í!Óòƒy¢Üì˛ !ÓˆÏŸ’°Ïí˛ (Taxonomic study of the some
more Angiospermic plants)

Ü‡˛ò

19.0 v ẑ̨ Ïjüƒ

19.1 ≤Ãhfl˛ÏyÓòy

19.2 Solanum nigrum Linn. Sˆ¢yúyòyõ òy£z@˘ÃyõV ˆÜyeÈÙÈˆ¢yúy Ï̂ò¢# (Solanaceae)

19.3 Leonurus sibiricus Linn. ˛S!úÁ!òv z̨Ó˚¢ !¢!Ó!ÓÑ˛y¢V ˆÜyeÈÙÈõƒyú Ï̂¶˛¢# (Malvaceae)

19.4 Leucus lavandefolia Smith S!úv˛zÑ˛y¢ úƒyˆÏ¶˛!u˛ˆÏîyˆÏö˛y!úÎ˚yV ˆÜyeÈÙÈúƒy!õˆÏÎ˚¢#

(Lamiaceac) Óy úƒy!Ó Ï̂Î˚›˛# (Labiatae)

19.5 Oldenlandia corymbosa ˛SÁú Ï̂v˛ò Ï̂úò!v˛Î˚y ˆÑ˛y!Ó˚̂ Ï¡∫y¢yñ ˆ«˛ì˛˛ôy˛ôv ¸̨yV

19.6 Ixora arborea Roxb. S˛£z Ï̂:yÓ˚y xyÓ˚ Ï̂Óy!Ó˚Î˚yV ˆÜyeÈÙÈÓ˚&!Ó Ï̂Î˚¢# (Rubiaceac)

19.7 ≤ÃŸ¿yÓú#

19.8 v˛z_Ó˚õyúy

19.9 ü∑ˆÏÑ˛y°Ï

19.0 v ẑ̨ Ïjüƒ

~£z ~Ñ˛Ñ˛!›˛ ˛ôy‡˛ Ñ˛ˆÏÓ˚ xy˛ô!ò

 ~Ñ˛!›˛ v z̨!qˆÏîÓ˚ â˛y!Ó˚!eÑ˛ ˜Ó!ü‹Tƒ xÌÓy ì˛yÓ˚ ¢yïyÓ˚í â˛!Ó˚e ˛ôÎ≈ˆÏÓ«˛í Ñ˛ˆÏÓ˚ ˆ¢!›˛ ˆÑ˛yò

ˆÜyˆÏeÓ˚ xhs˘≈˘Üì˛ ì˛y ¢£ˆÏã£z ¢òy_´ Ñ˛Ó˚ˆÏì˛ ˛ôyÓ˚ˆÏÓò–

 ˛≤ÃˆÏÎ˚yÜ#Î˚ x!¶˛K˛ì˛yÓ˚ !¶˛!_ˆÏì˛ ˛ôÓ˚Óì≈˛#Ñ˛yˆÏú ˆÎ ˆÑ˛yò ãyÎ˚ÜyÎ˚ ~£z v˛z!qî ≤Ããy!ì˛!›˛ˆÏÑ˛

¢£ Ï̂ã£z ¢òy_´ Ñ˛Ó˚̂ Ïì˛ ˛ôyÓ˚̂ ÏÓò–

19.1 ≤Ãhfl Į̈yÓòy

!ÓK˛yò ˛ôy‡˛ ¢¡ô)í≈ £Î˚ î%!›˛ !Ó°ÏˆÏÎ˚Ó˚ ¢õß∫ˆÏÎ˚– ~Ñ˛!›˛ ì˛_¥#Î˚ Óy ïyÓ˚íyÜì˛ (Theoritical) ˛~ÓÇ

x˛ôÓ˚!›˛ ö˛!úì˛ Óy ≤ÃˆÏÎ˚yÜ#Î˚ (Practical) – ì˛_¥#Î˚ Óy ïyÓ˚íyÜì˛ K˛yòúyˆÏ¶˛Ó˚ õˆÏì˛y£z ö˛!úì˛ K˛yòÁ

!ÓˆÏü°Ï =Ó˚&c˛ô)í≈ñ Ñ˛yÓ˚í ö˛!úì˛ K˛yòˆÏÑ˛ !¶˛!_ Ñ˛ˆÏÓ˚ ì˛_¥ Ü!‡˛ì˛ £Î˚–
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ÓƒÓ£y!Ó˚Ñ˛ v˛z!qî!ÓîƒyÎ˚ ˛ôy‡˛ƒ˛ô%hfl˛ÏˆÏÑ˛Ó˚ ì˛Ìƒ=ˆÏúy ¢¡∫ˆÏı˛ £yˆÏì˛ òyˆÏì˛ x!¶˛K˛ì˛y úy¶˛ Ñ˛Ó˚y ÎyÎ˚–

~£z xÇˆÏü v z̨!qî ãÜˆÏì˛ !òÓ≈y!â˛ì˛ Ñ˛ˆÏÎ˚Ñ˛!›˛ =ÆÓ#!ã v z̨!qˆÏîÓ˚ ˆ◊!í!Óòƒy¢Üì˛ !ÓˆÏŸ’°ÏˆÏí Ó!£Ó˚yÑ,̨ !ì˛

¢¡∫ˆÏı˛ !Óhfl˛Ïy!Ó˚ì˛ xyˆÏúyâ˛òy Ñ˛Ó˚y £ˆÏúy–

19.2 Solanum nigrum Linn. Sˆ¢yúyòyõ òy£z@˘ÃyõV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ =Õ√ˆÏ◊!íñ î%Ó≈úñ Ó°Ï≈ã#Ó#–

!â˛eÈÙÈ19.1 : Solanum nigrum (Linn.) SÑ˛yÑ˛õy!äÈV

(A) =ˆÏÕ√Ó˚ ~Ñ˛yÇü (B) ö˛ú  (C) ö%̨ Ï̂úÓ˚ ú¡∫̂ ÏFäÈî (D) ˛ô%Çhfl˛ÏÓÑ˛

(E) fl˛f#hfl˛ÏÓÑ˛  (F) Ü¶≈˛yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî (G) ˛ô%‹ô xò%!â˛e Á ˛ô%‹ô ¢ÇˆÏÑ˛ì˛

B

E

D

C

A GF
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Ñ˛yu˛ ÈÙÙÙÈ !ò Ï̂Ó˚›˛ñ òúyÑ˛yÓ˚ñ ¢Ó%ãñ ¢yõyòƒ ˆÓ˚yõü–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ¢!˛ô≈úñ ˛ôMÈ˛¢y!Ó˚–

˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ñ v z̨˛ô˛ôe!Ó£#òñ Ó,hs˘˛Î%_´ñ !v˛¡∫yÑ,̨ !ì˛ñ xˆÏòÑ˛›˛y ãÓy ˛ôyì˛yÓ˚ õˆÏì˛y Óy e´Ñ˛â˛

(Serrated)ñ ¢)-y@˘Ãñ õ,¢íñ ¢Ó%ãñ ~Ñ˛!üÓ˚yú ãy!úÑ˛y !üÓ˚y!Óòƒy¢–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !òÎ˚ì˛ñ ~Ñ˛˛ôyŸª≈#Î˚ Ñ˛«˛ Ó!£¶)≈˛ì˛ñ ˛ôÓ≈õˆÏïƒ v z̨Í˛ôß¨–

˛ô%‹ô ÈÙÙÙÈ ¢Ó,hs˘˛Ñ˛ñ õO%Ó˚#˛ôe!Ó£#òñ ¢¡ô)í≈ñ ¢õyDñ Ó˝≤Ã!ì˛¢õñ !mÑ˛MÈ%˛Ñ˛ (bilabiate)ñ
v z̨¶˛!úDñ ¢õyÇüÑ˛ÈÙÈ˛ôMÈ˛yÇüÑ˛ñ Ü¶≈̨ ˛ôyî–

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ Î%_´Ó,ì˛ƒÇü#ñ ár›˛yÓ˚ õˆÏì˛yó Ó,ì˛ƒÇüÈÙÙÙÈ ˛ô§yâ˛ñ fl˛iyÎ˚#ÈÙÙÙÈ ¢Ó%ãñ õ%Ñ%˛ú˛ôe

!Óòƒy¢ÈÙÙÙÈÈ≤Ãyhs˘˛fl˛ôü≈#–

îú ÈÙÙÙÈ ¢õyDñ Î%_´îú#ñ â˛e´yÑ˛yÓ˚ñ îúyÇüÈÙÈ˛ô§yâ˛ñ ¢yîyñ õ%Ñ%˛ú˛ôeÈÙÈ!Óòƒy¢ÈÙÈ£z!¡∫…ˆÏÑ˛›˛

(imbricate)–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛ô%ÇˆÏÑ˛üÓ˚ÈÙÈÎ%_´ÈÙÈîúú@¿ñ ˛ô%ÇˆÏÑ˛üÓ˚ÈÙÈ˛ô§yâ˛ñ ˛ô%Çî[˛ ˆäÈy›˛ñ ˛ô%Çïyò#ÈÙÈˆÓ˚ÖyÓ˚ õˆÏì˛yñ

!m≤ÃˆÏÑ˛y¤˛ñ ˆÓ!¢!ö˛:ñ ü#°Ï≈!ÓîyÓ˚#–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ !mÜ¶≈̨ ˛ôe# (bicarpelate)ñ Î%_´Ü¶≈˛˛ôe#ñ Ü¶≈˛îu˛˛ ˆäÈy›˛ñ ü#°Ï≈#Î˚ !ò¡¨yÇü ˆÓ˚yõüñ

Ü¶ ≈̨õ%u˛˛ÈÙÈ¢Ó˚úñ xfl˛ô‹TÈÙÈ!m!Ó¶˛_´ñ Ü¶ ≈̨yüÎ˚ÈÙÈ!ì˛Î≈Ñ˛¶˛y Ï̂Ó xÓ!fl˛iì˛ñ !m ≤Ã Ï̂Ñ˛y¤˛ñ ≤Ã!ì˛

≤Ã Ï̂Ñ˛y Ï̂¤˛ x Ï̂òÑ˛= Ï̂úy !v˛¡∫Ñ˛ñ x!ïÜ¶≈̨ ñ x«˛#Î˚ xõÓ˚y!Óòƒy¢–

ö˛ú ÈÙÙÙÈ ˆÓÓ˚# (berry)–

˛ô%‹ô¢)e ÈÙÙÙÈ   K(5)C(5)A5G(2)

˛Á˛ôˆÏÓ˚Ó˚ ˜Ó!ü‹Tƒ=ˆÏúyÓ˚ !¶˛!_ˆÏì˛ v z̨!qî!›˛ˆÏÑ˛ ˆ¢yúyˆÏò¢# (Solanaceae) ˆÜy Ï̂eÓ˚ xhs˘˛Ü≈ì˛ Ó Ï̂ú

¢yÓƒhfl˛Ï Ñ˛Ó˚y ÎyÎ˚– S!â˛e 19.1)–

19.3 Leonurus sibiricus Linn. S!úÁ!òv z̨Ó˚¢ !¢!Ó!Ó˚Ñ˛y¢V

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ =Õ√ ˆ◊!í ~Ñ˛!›˛ !Ó Ï̂ü°Ï Üı˛Î%_´–

Ñ˛yu˛˛ ÈÙÙÙÈ !ò Ï̂Ó˚›˛ñ ˛â˛ì%̨ É Ï̂‹Òyí Î%_´ñ ¢Ó%ãñ xõ¢,íñ ˆÓ˚yõü–

˛ôe!Óòƒy¢ ÈÙÙÙÈ x¢!˛ô≈úñ xÌ≈yÍ ≤Ã!ì˛˛ôˆÏÓ≈ ~ˆÏÑ˛Ó˚ ˆÓ!ü ˛ôyì˛yñ x!¶˛õ%Ö !ì˛Î≈Ñ˛˛ôß¨–
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˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ !eÖ![˛ì˛ñ v z̨̨ ô˛ôe!Ó£#òñ Ó,hs˘̨ Î%_´ñ ¢)-y@˘Ãñ ¢Ó%ã ˆÓ̊yõüñ ~Ñ˛!üÓ̊yú ãy!úÑ˛y

!üÓ˚y!Óòƒy¢Î%_´–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !Ó Ï̂ü°Ï ïÓ˚̂ ÏòÓ˚ ÈÙÙÙÈ ¶˛y!›≈̨ !¢úyfi›˛yÓ˚ (verticillaster)–

˛ô%‹ô ÈÙÙÙÈ ¢¡ô)í≈ñ õO%Ó˚#˛ôeÎ%_´ñ xÓ,hs˘˛Ñ˛ñ x¢õyDñ ~Ñ˛ ≤Ã!ì˛¢õñ !mÑ˛MÈ%˛Ñ˛ñ v˛z¶˛!úDñ

x¢õyÇüÑ˛Èñ Ü¶≈̨ ˛ôyî–

!â˛eÈÙÈ19.2 : Leonurus sibiricus Linn. SÓ˚_´ˆÏoyíV

(A) v˛z!qˆÏîÓ˚ ~Ñ˛yÇü (B) ö%̨ ú  (C) Ó,!ì˛ (D) ˛ô%ÇˆÏÑ˛üÓ˚ÈÙÈ¢£ îúõ[˛ú

(E) fl˛f#hfl˛ÏÓÑ˛  (F) !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî (G) ˛ô%‹ô xò%!â˛e Á ˛ô%‹ô ¢ÇˆÏÑ˛ì˛

Ó,!ì˛ ÈÙÙÙÈ x¢õyDñ Î%_´Ó,ì˛ƒÇüñ Ó,ì˛ƒÇüÈÈ ˛ô§yâ˛ñ Á¤˛yïÓ˚yÑ,˛!ì˛ñ fl˛iyÎ˚#ñÈ ¢Ó%ãñ õ%Ñ%˛ú˛ôe

!Óòƒy¢ÈÙÙÙ£z!¡∫…ˆÏÑ˛›˛–

îú ÈÙÙÙÈ x¢õyDñ õ%_´îúñ Á¤˛yïÓ˚yÑ,˛!ì˛ñ îúyÇüÈÙÈ˛ô§yâ˛ñ Ó˚àÈÙÈúyúñ £z!¡∫…ˆÏÑ˛›˛ õ%Ñ%˛ú˛ôe

!Óòƒy¢–
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˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ îúú@¿ñ Î%_´ ˛ô%ÇˆÏÑ˛üÓ˚Èñ ˛ô%ÇˆÏÑ˛üÓ˚ â˛yÓ˚ñ î%£z¶˛yˆÏÜ !Ó¶˛_´ Óy !mmÎ˚# ó ˛ô%Çîu˛

x¢õyòñ ˛ô%ÇˆÏÑ˛üÓ˚ !m≤ÃˆÏÑ˛y¤˛ Î%_´ñ ˆÓ˚ÖyÑ˛yÓ˚ñ ˆÓ!¢!ö˛:v˛–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ Î%_´ÈÙÈ!mÜ¶≈̨ ˛ôe#ñ Ü¶≈̨ îu˛˛ÈÙÈú¡∫yñ Ó§yÑ˛yñ Ü¶≈̨ õ%u˛#Î̊ (Gynobasic), Ü¶≈̨ õ%u˛ÈÙÈ!m!Ó¶˛_´ñ

Ü¶≈˛yüÎ˚ !m≤ÃˆÏÑ˛y¤˛Î%_´ñ ˛ôˆÏÓ˚ Ñ,̨ !eõ ≤Ãyâ˛#Ó˚ !îˆÏÎ˚ â˛yÓ˚ ≤ÃˆÏÑ˛y¤˛Î%_´ £Î˚ñ x!ïÜ¶≈˛ñ

x«˛#Î˚ xõÓ˚y!Óòƒy¢–

ö˛ú ÈÙÙÙÈ ¢Ó˚úñ ÷‹Òñ !ÓîyÓ˚# ¢yÓ˚!¢!Ó˚v z̨ú (carcerule)–

˛ô%‹ô¢)e ÈÙÙÙÈ K(5)C(3+2)A(2+2)G(2)

˛Á˛ôˆÏÓ˚Ó˚ ˜Ó!ü‹Tƒ=ˆÏúyÓ˚ Óí≈òyÎ˚ v z̨!qî!›˛ˆÏÑ˛ úƒy!õˆÏÎ˚¢# (Lamiaceae) Óy úƒy!ÓˆÏÎ˚›˛# (Labiatae)
ˆÜy Ï̂eÓ˚ xhs˘ ≈̨¶%̨ _´ Ó Ï̂ú ¢yÓƒhfl Į̈ Ñ˛Ó˚y ÎyÎ˚–– S!â˛e 19.2)–

19.4 Leucus lavandefolia Smith. S!úv z̨Ñ˛y¢ úƒy Ï̂¶˛u˛!v˛ Ï̂ö˛y!úÎ˚yV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ !ÓÓ˚&Í ˆ◊!í (Shruby)ñ Ó°Ï≈ã#Ó# (Annual)–

Ñ˛yu˛ ÈÙÙÙÈ !òˆÏÓ˚›˛ñ ˛â˛ì%˛ÉˆÏ‹ÒyíyÑ,˛!ì˛ñ ¢Ó%ãñ ˆÓ˚yõü–

˛ôe!Óòƒy¢ ÈÙÙÙÈ x¢!˛ô≈úñ ≤Ã!ì˛˛ô Ï̂Ó≈ ~ Ï̂Ñ˛Ó˚ ˆÓ!ü ˛ôyì˛y–

˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ñ 6ÈÙÈ7 ˆ¢!r›˛!õ›˛yÓ˚ ú¡∫yñ !üÓ˚y ~ÓÇ ≤Ãyhs˘˛¶˛yÜ (margin) ˆÓ˚yõÎ%_´–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !Ó Ï̂ü°Ï ïÓ˚̂ ÏòÓ˚ ÈÙÙÙÈ ¶˛y!›≈̨ !¢úyfi›˛yÓ˚ (verticillaster)–

˛ô%‹ô ÈÙÙÙÈ ¢¡ô)í≈ñ õOÓ˚#˛ôeÎ%_´ñ x¢õyD (zygomorphic)ñ v˛z¶˛!úDñ x¢õyÇüÑ˛Èñ

Ü¶≈˛˛ôyî–

Ó,!ì˛ ÈÙÙÙÈ x¢õyDñ Î%_´Ó,ì˛ƒÇü ˛ô§yâ˛ñ Á¤˛yïÓ˚yÑ,̨ !ì˛ñ ¢Ó%ãñ õ%Ñ%̨ ú˛ôe !Óòƒy¢ÈÙÙÙ£z!¡∫…̂ ÏÑ˛›˛–

îú ÈÙÙÙÈ x¢õyDñ õ%_´îúñ Á¤˛yïÓ˚yÑ,˛!ì˛ñ îúyÇüÈÙÈ˛ô§yâ˛ñ Ó˚àÈÙÈ¢yîyñ £z!¡∫…ˆÏÑ˛›˛ õ%Ñ%˛ú˛ôeÈÙÈ

!Óòƒy¢–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ îúú@¿ñ Î%_´ ˛ô%Çˆ ÏÑ˛üÓ˚ Èñ ˛ô %Çˆ ÏÑ˛üÓ˚ â˛yÓ˚ñ î%£ z¶˛yˆ ÏÜ !Ó¶˛_´ Óy !mmÎ˚#

(didynomous)ó ˛ô%Çîu˛˛ x¢õyòñ ˛ô%ÇˆÏÑ˛üÓ˚ î%£z ≤ÃˆÏÑ˛y¤˛Î%_´ñ ˆÓ!¢!ö˛:v˛–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ Î%_´ÈÙÈ!mÜ¶≈˛˛ôe#ñ Ü¶≈˛îu˛˛ÈÙÈú¡∫yñ Ü¶≈˛õ%u˛ÈÙÈ!m!Ó¶˛_´ (bipartite)ñ Ü¶≈˛yüÎ˚ î%£z

≤Ã Ï̂Ñ˛y¤˛Î%_´ñ x!ïÜ¶≈̨  (superior)ñ xõÓ˚y!Óòƒy¢ x«˛#Î˚–
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ö˛ú ÈÙÙÙÈ ¢Ó˚úñ ÷‹Òñ !ÓîyÓ˚# ¢yÓ˚!¢!Ó˚v z̨ú–

˛ô%‹ô¢Ç Ï̂Ñ˛ì˛ ÈÙÙÙÈ   K(5)C(3+2)A(2+2)G(2)

˛Á˛ô Ï̂Ó̊Ó̊ ˜Ó!ü‹T= Ï̂úyÓ̊ Óí≈òyÎ̊ v z̨!qî!›˛ Ï̂Ñ˛ úƒy!õ Ï̂Î̊¢# (Lamiaceae) ˆÜy Ï̂eÓ̊ xhs˘̨ ¶%≈̨ _´ Ó Ï̂ú ¢yÓƒhfl Į̈

Ñ˛Ó˚y ÎyÎ˚– S!â˛e 19.3)–

!â˛eÈÙÈ19.3 : !úv z̨Ñ˛y¢ úƒyˆÏ¶˛u˛!v˛ˆÏö˛y!úÎ˚y (Leucas Lavandefolia Smith)
AÈÙÙÙÈ!Ó›˛ˆÏ˛ôÓ˚ ~Ñ˛yÇü ó BÈÙÙÙÈ˛ô%‹ô ó CÈÙÙÙÈîú v˛zß√%_´ Ñ˛!Ó˚Î˚y ˛ô%ÇˆÏÑ˛üÓ˚ hfl˛ÏÓÑ˛ ˆîÖyˆÏòy ££zÎ˚yˆÏäÈ ó

DÈÙÙÙÈ Ü¶≈˛˛ôe ó E˛ÈÙÙÙÈ !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî ó FÈÈÙÙÙÈ˛ô%‹ô xí%!â˛e–

19.5 Oldenlandia corymbosa SÁúˆÏv˛òˆÏúò!v˛Î˚y ˆÑ˛y!Ó˚ˆÏ¡∫y¢yñ

ˆ«˛ì˛˛ôy˛ôv˛¸yV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ !ÓÓ˚&Í–

Ñ˛yu˛ ÈÙÙÙÈ òúyÑ˛yÓ˚ñ !ò Ï̂Ó˚›˛ñ ¢Ó%ãñ õ¢,í–

˛ôe!Óòƒy¢ ÈÙÙÙÈ ≤Ã!ì˛õ%Ö (opposite)–

B
C

D

F

E

A
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˛ôe ÈÙÙÙÈ ~Ñ˛Ñ˛ñ xÖ[˛ñ ˆ¢y˛ô˛ô!eÑ˛ (stipulate)ñ v z̨̨ ô˛ôe Ó,hs˘˛õïƒÑ˛–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !òÎ˚ì˛ñ !mÈÙÈ˛ôyŸª#≈Î˚–

˛ô%‹ô ÈÙÙÙÈ v z̨¶˛Î˚!úDñ ¢õyDñ ¢Ó,hs˘˛Ñ˛ñ ¢¡ô)í≈ñ Ü¶≈̨ ü#°Ï≈–

Ó,!ì˛ ÈÙÙÙÈ ¢õyDñ õ%_´Ó,ì˛ƒÇü#ñ ≤Ã¢y!Ó˚ì˛ñ Ó,ì˛ƒÇüÈÙÈâ˛yÓ˚–

îú ÈÙÙÙÈ ¢õyDñ õ%_´îú#ñ îúyÇüÈÙÈ˛â˛yÓ˚ñ Î%_´ £z!¡∫…̂ ÏÑ˛›˛ S≤Ãyhs˘˛fl˛ôü#≈V–

!â˛eÈÙÈ19.4 : (Oldenlandia corymbosa L.ÈÙÙÙÈ ˆ«˛ì˛ ˛ôy˛ôv˛¸yV–

AÈÙÙÙÈ!Ó›˛ˆÏ˛ôÓ˚ ~Ñ˛yÇü ó BÈÙÙÙÈ˛ô%‹ô ó CÈÙÙÙÈîú v˛zß√%_´ Ñ˛!Ó˚Î˚y ˛ô%ÇˆÏÑ˛üÓ˚ hfl˛ÏÓÑ˛ ˆîÖyˆÏòy ££zÎ˚yˆÏäÈ ó

DÙÙÙÈ Ü¶≈̨ ˛ôe ó E˛ÈÙÙÙÈ !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî ó F˛ÈÙÙÙÈö˛ú ó GÈÈÙÙÙÈ˛ô%‹ô xí%!â˛e–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛ô%ÇˆÏÑ˛üÓ˚ õ%_´ñ ¢ÇÖƒy â˛yÓ˚!›˛ñ îúyÇˆÏüÓ˚ ¢yˆÏÌ ˛ôÎ≈yÎ˚e´ˆÏõ !Óòƒhfl˛Ïñ îú¢Çú@¿ñ

˛ô%Çïyò# î%£z ˆÑ˛y°Ï!Ó!ü‹Tñ xhs˘≈˘õ%Ö#–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ Î%_´ÈÜ¶≈̨ ˛ôe#ñ !mÜ¶≈̨ ˛ôe#ñ Ü¶≈̨ yüÎ̊ x Ï̂ïyÜ¶≈̨ ñ î%£z ≤Ã Ï̂Ñ˛y¤˛Î%_´ñ õyÇ¢úÈÙÈâ˛e´ (Fleshy
disc) myÓ˚y ˆÓ!‹Tì˛ñ xõÓ˚y!Óòƒy¢ÈÙÈx«˛#Î˚ñ Ü¶≈̨ õ%u˛ !mÖ![˛ì˛–

A E
G

D F

C

B
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ö˛ú ÈÙÙÙÈ Ñ˛ƒy˛ô¢%ƒú (capsule)–

˛ô%‹ô¢Ç Ï̂Ñ˛ì˛ ÈÙÙÙÈ K4C4A4G(2)

˛Á˛ôˆÏÓ˚Ó˚ v˛zˆÏÕ‘!Öì˛ ˜Ó!ü‹Tƒ=!ÏúÓ˚ Óí≈òyÎ˚ v z̨!qî!›˛ˆÏÑ˛ Ó˚&!ÓˆÏÎ˚¢# (Rubiaceae) ˆÜyˆÏeÓ˚ xhs˘˛≈¶%˛_´

Ó Ï̂ú ¢òy_´ Ñ˛Ó˚y £ú– S!â˛e 19.4)–

19.6 Ixora arborea Roxb. S£ẑ Ï:yÓ˚y xyÓ˚̂ ÏÓy!Ó˚Î˚yV

xyÓy¢ ÈÙÙÙÈ fl˛iúã–

≤ÃÑ,̨ !ì˛ ÈÙÙÙÈ =Õ√ Ï̂◊!í (herbaceous)–

!â˛eÈÙÈ19.5 : £zˆÏ:yÓ˚y xyÓ˚ˆÏÓy!Ó˚Î˚y (Ixora arborea Roxb.ÈÙÙÙÈ Ó˚DòV–

AÈÙÙÙÈ!Ó›˛ˆÏ˛ôÓ˚ ~Ñ˛yÇü ó BÈÙÙÙÈ˛ô%‹ô ó CÈÙÙÙÈ~Ñ˛!›˛ ˛ô%ÇˆÏÑ˛üÓ˚ ó

DÙÙÙÈ Ü¶≈˛˛ôe ó E˛ÈÙÙÙÈ !v˛¡∫yüˆÏÎ˚Ó˚ ≤Ãfl˛iˆÏFäÈî ó F˛ÈÙÙÙÈ˛ô%‹ô xí%!â˛e–

D

B

C

F A
E
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Ñ˛yu˛ ÈÙÙÙÈ !ò Ï̂Ó˚›˛ñ ¢Ó%ã–

˛ôe!Óòƒy¢ ÈÙÙÙÈ xyÓì≈̨  (whorled)ñ ~Ñ˛Ñ˛ñ xÖ[˛ñ ˆ¢y˛ô˛ô!eÑ (Stipulate)˛–

˛ô%‹ô!Óòƒy¢ ÈÙÙÙÈ !òÎ˚ì˛ñ !mÈÙÈ˛ôyŸª#Î˚–

˛ô%‹ô ÈÙÙÙÈ v z̨¶˛Î˚!úDñ ¢õyDñ Ó˝ ≤Ã!ì˛¢õñ Ü¶≈̨ ü#°Ï≈–

Ó,!ì˛ ÈÙÙÙÈ Ó,ì˛ƒyÇˆÏüÓ˚ ¢ÇÖƒy â˛yÓ˚ Óy ˛ô§yâ˛ Î%_´ñ ≤Ãyhs˘˛fl˛ôü≈#–

îú ÈÙÙÙÈ ¢yîyñ îúyÇü â˛yÓ˚ Óy ˛ô§yâ˛ Î%_´ñ ≤Ãyhs˘˛fl˛ôü#≈ Óy £z!¡∫…̂ ÏÑ˛›˛–

˛ô%Çhfl Į̈ÓÑ˛ ÈÙÙÙÈ ˛ô%Ç Ï̂Ñ˛üÓ˚ ¢ÇÖƒy â˛yÓ˚ xÌÓy ˛ô§yâ˛ñ îúyÇ Ï̂üÓ˚ ¢y Ï̂Ì ˛ôÎ≈yÎ˚e´ Ï̂õ !Óòƒhfl Į̈ñ îú¢Çú@¿ñ

˛ô%Çïyò# î%£z ˆÑ˛y°Ï!Ó!ü‹Tñ xhs˘≈˘õ%Ö#–

fl˛f#hfl Į̈ÓÑ˛ ÈÙÙÙÈ ÈÜ¶≈˛˛ôe î%!›˛ñ Î%_´ñ Ü¶˛≈yüÎ˚ xˆÏïyÜ¶≈˛ñ î%£z ≤ÃˆÏÑ˛y¤˛!Ó!ü‹Tñ xõÓ˚y!Óòƒy¢È Èx«˛#Î˚ñ

Ü¶≈̨ õ%u˛˛ 1!›˛ xÌÓy !mÈÙÈÖ![˛ì˛–

ö˛ú ÈÙÙÙÈ ˆÓ!Ó˚ (Berry)–

˛ô%‹ô¢)e ÈÙÙÙÈ K4–5C(4–5)A4–5G(2)

˛Á˛ô Ï̂Ó̊Ó̊ ˜Ó!ü‹Tƒ= Ï̂ÏúyÓ̊ !¶˛!_ Ï̂ì˛ v z̨!qî!›˛ Ï̂Ñ˛ Ó̊&!Ó Ï̂Î̊¢# (Rubiaceae) ˆÜy Ï̂eÓ̊ xhs˘̨ ≈¶%̨ _´ Ó Ï̂ú ¢òy_´

Ñ˛Ó˚y £ú– S!â˛e 19.5)–

19.7 ≤ÃŸ¿yÓú# (Terminal Questions)

1. Solanum nigrum ˛v˛ z!qˆÏîÓ˚ ˆÑ˛yò ˆÑ˛yò !ÓˆÏü°Ï ˜Ó!ü‹Tƒ ˆ¢yúyˆÏò¢# ˆÜyˆÏeÓ˚

¢òy_´Ñ˛yÓ˚#⁄

2. Leonurus sibiricusÈÙÈ~ ˆÑ˛yò ïÓ˚ˆÏòÓ˚ Ñ˛yu˛˛ Á ˛ô%‹ô!Óòƒy¢ ˆîÖy ÎyÎ˚⁄

3. Leucus SpÈÙÈ~Ó˚ Ü¶≈̨ yü Ï̂Î˚Ó˚ ˜Ó!ü‹Tƒ Ñ˛#⁄

4. Ixora arborea ˛v z̨!qˆÏîÓ˚ ˛ô%‹ô¢ÇˆÏÑ˛ì˛ Á ˛ô%‹ô!ÓòƒyˆÏ¢Ó˚ !â˛e xB˛ò Ñ˛Ó˚&ò–

5. Oldenlandia SpÈÙÈˆì˛ ˆÑ˛yò ïÓ˚ˆÏòÓ˚ ˛ô%‹ô!Óòƒy¢ ˛ôyÁÎ˚y ÎyÎ˚⁄

19.8 v z̨_Ó˚õyúy (Key to the Answers)

1. v z̨̨ ô˛ôe£#ò Ó,hs˘˛Î%_´ ¢Ó˚ú˛ôeñ !òÎ˚ì˛ ˛ô%‹ô!Óòƒy¢ñ Ó˝≤Ã!ì˛¢õ ¢õyÇüÑ˛ ˛ôMÈ˛yÇÑ˛ ˛ô%‹ôñ îúú@¿

˛ô%Ç Ï̂Ñ˛üÓ˚ñ !mÜ¶≈̨ ˛ôe#ñ Î%_´Ü¶≈̨ ˛ôe#ñ ö˛ú ˆÓÓ˚#–
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2. â˛ì%˛ˆÏ‹ÒyíyÑ˛yÓ˚ Ñ˛yu˛ Á ¶˛y!›≈˛!¢úyfi›˛yÓ˚ ˛ô%‹ô!Óòƒy¢–

3. 19.5 ˛xÇü ˆîÖ%ò

4. 19.6 ˛xÇü ˆîÖ%ò

5. !òÎ˚ì˛ñ !m˛ôyŸª#≈Î˚ ˛ô%‹ô!Óòƒy¢–

19.9  ü∑ Ï̂Ñ˛y°Ï (Glossary)

x!ïÜ¶≈̨  ÈÙÙÙÈ ˛ô%‹ôy Ï̂«˛Ó̊ Á˛ô Ï̂Ó̊ e´õyß∫̂ ÏÎ̊ Ó,!ì˛ñ îúõ[˛úñ ˛ô%Çhfl Į̈ÓÑ˛ Á ¢Ó Ï̂â˛ Ï̂Î̊ Á˛ô Ï̂Ó̊ fl f̨#hfl Į̈ÓÑ˛

(Epigynous) ¢!Iì˛ ÌyˆÏÑ˛– fl˛f#hfl˛ÏÓˆÏÑ˛Ó˚ xÇü !v˛¡∫yüÎ˚ ¢Ñ˛ˆÏúÓ˚ Á˛ôˆÏÓ˚ ÌyˆÏÑ˛– ì˛y£z

!v˛¡∫yüÎ˚ˆÏÑ˛ x!ïÜ¶≈˛ (Superior) ˛Ó Ï̂ú–

x Ï̂ïyÜ¶≈̨  ÈÙÙÙÈ ˛ô%‹ôy«˛ ˆ˛ôÎ˚yúyÓ˚ xyÑ,˛!ì˛ ïyÓ˚í Ñ˛ˆÏÓ˚ñ Á˛ôˆÏÓ˚Ó˚ xÇü ˆÌˆÏÑ˛ Ó,!ì˛ñ îúõ[˛ú

(Hygogynous) Á ˛ô%ÇˆÏÑ˛üÓ˚ v˛zÍ˛ôß¨ £Î˚– fl˛f#hfl˛ÏÓˆÏÑ˛Ó˚ !v˛¡∫yüÎ˚!›˛ ò#ˆÏâ˛ ÌyˆÏÑ˛ñ ì˛y£z !v˛¡∫yüÎ˚ˆÏÑ˛

x Ï̂ïyÜ¶≈̨  (Inferior) ˛Ó Ï̂ú–

x!òÎ˚ì˛ ˛ô%‹ôõOÓ˚# ÈÙÙÙÈ õOÓ˚#îu˛ x!ò!î≈‹T¶˛y Ï̂Ó Ó,!k˛ ˛ôyÎ˚ñ ì˛yÓ˚ ü# Ï̂°Ï≈ Ñ˛ÖòÁ ö%̨ ú £Î˚ òy– ö%̨ ú= Ï̂úy

(Racemose õOÓ˚#îˆÏu˛Ó˚ ò#ˆÏâ˛ ˆÌˆÏÑ˛ e´õyÜì˛ Á˛ôˆÏÓ˚Ó˚ !îˆÏÑ˛ ˆö˛yˆÏ›˛–

inflorescence

x!¶˛õ%Ö ˛ôe!Óòƒy¢ ÈÙÙÙÈ Ñ˛yˆÏu˛Ó˚ ≤Ã!ì˛ ˛ôÓ≈ ˆÌˆÏÑ˛ ˛ôÓ˚fl˛ôÓ˚ !Ó˛ôÓ˚#ì˛ !îˆÏÑ˛ î%!›˛ Ñ˛ˆÏÓ˚ ˛ôyì˛y ˆÓÓ˚ £Î˚–

(Opposite
phyllotaxy)

xyÓì≈̨  ˛ôe!Óòƒy¢ ÈÙÙÙÈ Ñ˛yˆÏu˛Ó˚ ≤Ã!ì˛ ˛ôÓ≈ ˆÌˆÏÑ˛ î%ˆÏÎ˚Ó˚ ˆÓ!ü ˛ôyì˛y ˆÓÓ˚ £ˆÏÎ˚ xyÓì≈˛yÑ˛yˆÏÓ˚ ¢yãyˆÏòy

(Whorled phyllotaxy) ÌyˆÏÑ˛–

v z̨̨ ô˛ôe ÈÙÙÙÈ ˛ôyì˛yÓ˚ õ)ú ˆÌ Ï̂Ñ˛ ˆäÈy›˛ ˆäÈy›˛ ˛ôyŸª#≈Î˚ xD ˆÓÓ˚ £Î˚– ~£z xD= Ï̂úy Ï̂Ñ˛ v z̨̨ ô˛ôe

(Stipule) ÓˆÏú–

~Ñ˛=FäÈ ˛ô%Ç Ï̂Ñ˛üÓ˚ ÈÙÙÙÈ ¢Ó ˛ô%Çîu˛=ˆÏúy ¢ÇÎ%_´ £ˆÏÎ˚ ~Ñ˛!›˛õye =FäÈ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚– ~ˆÏ«˛ˆÏe

(Monoadelphous) ˛ôÓ˚yÜïyò#= Ï̂úy xyúyîy xÓfl˛iyò Ñ˛ Ï̂Ó˚–

~Ñ˛yhs˘˛Ó˚ ˛ôe!Óòƒy¢ ÈÙÙÙÈ ~ˆÏ«˛ˆÏe ~Ñ˛!›˛õye ˛ôyì˛y Ñ˛yˆÏu˛Ó˚ ≤Ã!ì˛ ˛ôˆÏÓ≈ v˛zÍ˛ôß¨ £Î˚ ~ÓÇ ˛ôyì˛y=ˆÏúy

(Alternate phyllotaxy) ~ˆÏÑ˛ x˛ôˆÏÓ˚Ó˚ ¢yˆÏÌ ~Ñ˛yhs˘˛Ó˚¶˛yˆÏÓ ¢yãyˆÏòy ÌyˆÏÑ˛–

Á¤˛yïÓ˚yÑ,̨ !ì˛ îúyÇü ÈÙÙÙÈ Î%_´îú ˛ô%̂ Ï‹ô ˛ô§yâ˛!›˛ îúyÇü !õ Ï̂ú î%!›˛ ˆÖyúy Á¤˛yïÓ˚ Ü‡˛ò Ñ˛ Ï̂Ó˚– ¢yïyÓ˚íì˛

(Bilabiate petals) ò#ˆÏâ˛Ó˚ xÇˆÏü !ì˛ò!›˛ ~ÓÇ Á˛ôˆÏÓ˚Ó˚ xÇˆÏü î%!›˛ îúyÇü ÌyˆÏÑ˛–
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Ñ˛ƒy˛ô¢%ú ÈÙÙÙÈ ò#Ó˚¢ ö˛úñ Ó˝ ≤Ã Ï̂Ñ˛y¤˛ Á Ó˝Ó#ãÎ%_´– ÷Ñ˛ Ï̂òy ˛ö˛ Ï̂úÓ˚ ˆÖy¢y òyòy¶˛y Ï̂Ó Ó˝

(Capsule) xÇˆÏü ˆö˛ˆÏ›˛ ÎyÎ˚–

e´Ñ‰˛â˛ ÈÙÙÙÈ ˛ôe ö˛ú Ï̂Ñ˛Ó˚ !Ñ˛òyÓ˚y Ñ˛Ó˚y Ï̂ì˛Ó˚ õ Ï̂ì˛y ~ÓÇ î§yì˛=!ú |ïπ≈õ%Ö# £Î˚–

(Serrated)

Ü¶≈̨ îu˛ ÈÙÙÙÈ ö%̨ Ï̂úÓ˚ fl˛f#hfl Į̈Ó Ï̂Ñ˛ !ì˛ò!›˛ xÇüÈÙÙÙÈˆÎõò !v˛¡∫yüÎ˚ñ Ü¶≈̨ îu˛ Á Ü¶≈̨ õ%u˛– !v˛¡∫yüÎ˚

(Stigma) Á Ü¶ ≈̨õ%̂ Ïu˛Ó˚ õy Ï̂G˛Ó˚ xÇü Ï̂Ñ˛ Ü¶≈̨ îu˛˛ Ó Ï̂ú– Ü¶≈̨ îu˛˛ ≤ÃyÎ˚£z ¢Ó˚& ¢%̂ Ïì˛yÓ˚ õ Ï̂ì˛y

£Î˚–

á^˘›˛yÑ,̨ !ì˛ ÈÙÙÙÈ îúõ[˛ Ï̂úÓ˚ xyÑ,̨ !ì˛ á^˘›˛yÓ˚ õ Ï̂ì˛y £Î˚–

(Bell shaped)

!v˛¡∫yÑ,˛!ì˛ ÈÙÙÙÈ ö˛ú Ï̂Ñ˛Ó˚ ˆÜyv ¸̨y â˛Áv ¸̨y ~ÓÇ Á˛ô Ï̂Ó˚Ó˚ !îÑ˛ e´õü ¢Ó˚&ñ ö˛úÑ˛ !v˛ Ï̂¡∫Ó˚ xyÑ˛yÓ˚

(Ovate) @˘Ã£í Ñ˛ Ï̂Ó˚–

!v˛¡∫yüÎ˚ ÈÙÙÙÈ fl˛f#hfl Į̈Ó Ï̂Ñ˛Ó˚ ò# Ï̂â˛Ó˚ xÇü £ú !v˛¡∫yüÎ˚ Óy Ü¶≈̨ yüÎ˚– !v˛¡∫yü Ï̂Î˚Ó˚ ˆ¶˛ì˛ Ï̂Ó˚ !v˛¡∫Ñ˛

(Covary) ÌyˆÏÑ˛–

îls˘˛Ñ˛yÓ˚ ÈÙÙÙÈ ö˛ú Ï̂Ñ˛Ó˚ !Ñ˛òyÓ˚y î§y Ï̂ì˛Ó˚ õ Ï̂ì˛y Ö§yãÑ˛y›˛y–

(Dentate)

îúòú ÈÙÙÙÈ îúyÇü= Ï̂úy ò# Ï̂â˛ Î%_´ £ Ï̂Î˚ ò Ï̂úÓ˚ xyÑ˛yÓ˚ ˆòÎ˚–

(Corolla tube)

îúõ[˛ú ÈÙÙÙÈ ö%̨ Ï̂úÓ˚ !mì˛#Î˚ hfl Į̈Ó Ï̂Ñ˛ îúõ[˛ú Ìy Ï̂Ñ˛– ~!›˛ îúyÇü !î Ï̂Î˚ Ü!‡˛ì˛–

(Corolla)

îúyÇü ÈÙÙÙÈ îúõ[˛ Ï̂úÓ˚ ≤Ã!ì˛!›˛ Sõ%_´V xÇü Ï̂Ñ˛ îúyÇü Ó Ï̂ú–

(Petals)

!m=FäÈ ˛ô%Ç Ï̂Ñ˛üÓ˚ ÈÙÙÙÈ ˛ô%Çîu˛=ˆÏúy ã%̂ Ïv ¸̨ î%!›˛ =FäÈ ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚–

(Didynamous)

!òÎ˚ì˛ ˛ô%‹ôõOÓ˚# ÈÙÙÙÈ ~ ïÓ˚ˆÏòÓ˚ ˛ô%‹ô!ÓòƒyˆÏ¢ ¢#!õì˛ õOÓ˚#îˆÏu˛Ó˚ ~ˆÏÑ˛ÓyˆÏÓ˚ Á˛ôˆÏÓ˚ ö%̨ ú ˆö˛yˆÏ›˛–

(Cymose) îˆÏu˛Ó˚ ü#ˆÏ°Ï≈ ¢ÓˆÏâ˛ˆÏÎ˚ ˛ô!Ó˚íì˛ ö%˛ú!›˛ ˆö˛yˆÏ›˛ ~ÓÇ ¢ÓˆÏâ˛ˆÏÎ˚ ˛x˛ô!Ó˚íì˛ ö%˛ú

îˆÏu˛Ó˚ ò#ˆÏâ˛Ó˚ !îˆÏÑ˛ ÌyˆÏÑ˛–

˛ô«˛ú ˆÎÔ!ÜÑ˛ ÈÙÙÙÈ ˛ôeÑ˛ÈÙÈxˆÏ«˛Ó˚ î%˛ôyˆÏü ˛ôeÑ˛=ˆÏúy ˛ôy!ÖÓ˚ ˛ôyúˆÏÑ˛Ó˚ õˆÏì˛y ¢yãyˆÏòy ÌyˆÏÑ˛–

(Palmately compound)
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˛ôeÑ˛ ÈÙÙÙÈ ˆÎÔ!ÜÑ˛ ˛ô Ï̂eÓ˚ ö˛úÑ˛= Ï̂úy Ï̂Ñ˛ ˛ôeÑ˛ Ó Ï̂ú–

(Leaflet)

˛ôÓ˚yÜïyò# ÈÙÙÙÈ ˛ô%ÇˆÏÑ˛üˆÏÓ˚Ó˚ î%!›˛ xÇü ÈÙÙÙÈ ˛ô%Çîu˛˛ Á ˛ôÓ˚yÜïyò#ñ ˛ôÓ˚yÜïyò# ˛ô%ÇîˆÏu˛Ó˚ õyÌyÎ˚

(Anther) ÌyˆÏÑ˛– ~ˆÏì˛ ˛ôÓ˚yÜ Óy ˛ô%ÇˆÏÓ˚í% ÌyˆÏÑ˛–

!ÓîyÓ˚# ö˛˛ú ÈÙÙÙÈ ö˛ú Ó˝Ó#!ã– cÑ˛ ˆö˛ Ï̂›˛ ˆÜ Ï̂ú Ó#ã= Ï̂úy äÈ!v ¸̨̂ ÏÎ˚ ˛ô Ï̂v ¸̨–

(Dehiscent)

Ó,!ì˛ ÈÙÙÙÈ ö%̨ Ï̂úÓ˚ ¢Ó Ï̂â˛ Ï̂Î˚ ò# Ï̂â˛Ó˚ hfl Į̈ÓÑ˛– ˆîÖ Ï̂ì˛ ¢yïyÓ˚íì˛ ¢Ó%ã Ó˚̂ ÏàÓ˚ £Î˚–

(Calyx)

Ó,ì˛ƒÇü ÈÙÙÙÈ Ó,!ì˛ Ó,ì˛ƒÇü !îˆÏÎ˚ Ü!‡˛ì˛– ~=ˆÏúy ò#ˆÏâ˛ Î%_´ Á Á˛ôˆÏÓ˚ õ%_´ xÓfl˛iyÎ˚ Óy

(Sepals) ¢¡ô)í≈ õ%_´ £Î˚–

¶˛Õ‘yÑ˛yÓ˚ ÈÙÙÙÈ ö˛úÑ˛ ≤ÃˆÏfl˛iÓ˚ ˆâ˛ˆÏÎ˚ ˜îˆÏá≈ƒ Óv ¸̨ ~ÓÇ ì˛úˆÏîˆÏüÓ˚ Á˛ôˆÏÓ˚Ó˚ â˛Áv ¸̨y e´õü Á˛ôˆÏÓ˚Ó˚

(Lancedate) !î Ï̂Ñ˛ ¢Ó˚&–

õOÓ˚#˛ôe ÈÙÙÙÈ ˛ô%‹ôñ Ó,hs˘˛ ~ÓÇ õOÓ˚#îˆÏu˛Ó˚ ˆÜyv˛¸yÎ˚ ˆäÈy›˛ ˆäÈy›˛ ˛ôyì˛yˆÏÑ˛ õOÓ˚#˛ôe ÓˆÏú–

(Bract)

¢Ó˚ú˛ôe ÈÙÙÙÈ ˛ôyì˛yÓ˚ Ó,ˆÏhs˘˛ ~Ñ˛!›˛ ~Ñ˛!›˛ ö˛úÑ˛ ÌyˆÏÑ˛–

(Single leaf)
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˛ôÎ≈yÎ˚˛ V

v z̨!qî Óyhfl Į̈Óƒ!Óîƒy ~ÓÇ v z̨!qî ¶)̨ Ï̂Üyú

Block V

Plant Ecology and Phytogeography





~Ñ˛Ñ˛˛ 20  â˛ì%˛ˆÏ‹Òyí Óy ˆÑ˛yÎ˚yˆÏv»˛›˛ ˛ôk˛!ì˛ˆÏì˛ v˛z!qî ¢¡±îyˆÏÎ˚Ó˚

õy!eÑ˛ Ü‡˛ò !ÓˆÏŸª°Ïí (Study of Plant Community by
Quadrat Method)

Ü‡˛ò

20.0 v ẑ̨ Ïjüƒ

20.1 ≤Ãhfl˛ÏyÓòy

20.2a â˛ì%̨ Ï̂‹Òyí Óy ˆÑ˛yÎ˚y Ï̂v»̨ ›˛ ˛ôk˛!ì˛ Ï̂ì˛ òõ%òy ˛ôÎ≈̂ ÏÓ«˛í myÓ˚y v z̨!qî ¢¡±îy Ï̂Î˚Ó˚ õy!eÑ˛ Ü‡˛ò

!Ó Ï̂Ÿ’°Ïí– (Study of plant community by quadrat sampling method)

20.2a.1 ˛ôk˛!ì˛ÈÙÈ1 â˛ì%̨ Ï̂‹Òyí Óy ˆÑ˛yÎ˚y Ï̂v»̨ ›˛ÈÙÈ~Ó˚ ò)ƒòì˛õ xyÑ˛yÓ˚ !òí≈Î˚ ~ÓÇ ≤Ããy!ì˛ÈÙÈˆ«˛eö˛ú Ó§yÑ˛

(species-area curve) ˛myÓ̊y v z̨̨ ôfl įy˛ôò– (Determination of minimum
size of quadrat and expressing it with species-area curve)

20.2a.2 ˛ôk˛!ì˛ÈÙÈ2 v˛z!qî òõ%òy ¢Ç@˘ÃˆÏ£Ó˚ ãòƒ ≤ÃˆÏÎ˚yãò#Î˚ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ ¢ÇÖƒy !òí≈Î˚–

(Determination of minimum number of quadrats needed to be
laid down for sampling)

20.2a.3 ˛ôk˛!ì˛ÈÙÈ3 v z̨!qî ¢¡±îyÎ˚¶%̨ _´ !Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!‹TÓ˚ áòcñ ≤Ãyâ%̨ Î≈ ~ÓÇ ˛ô%òÓ˚yÓ,!_ !òí≈Î˚–

(Determination of density, abundance and frequency of different
plant species within a population)

20.2a.4 ˛ôk˛!ì˛ÈÙÈ4 Ó˚yv z̨ò!Ñ˛Î˚yÓ˚ !òï≈y!Ó˚ì˛ üì˛Ñ˛Ó˚y õy˛ô Ï̂Ñ˛ !Ó!¶˛ß¨ v z̨!qî ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_

ˆ◊!í !òí≈Î˚– (Determination of frequency classes of different
plant population following the percentage parameter of
Raunkiaer)

20.2a.5 ˛ôk˛!ì˛ÈÙÈ5 ˛ô!Ó˚ü#ú Ï̂ò ≤ÃyÆ !Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó˚ üì˛yò%̨ ôy!ì˛Ñ˛

!Óhfl Į̈y Ï̂Ó˚Ó˚ ¢ Ï̂D Ó˚yv z̨ò!Ñ˛Î˚yÓ˚ ≤Ãî_ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó˚ fl ∫̨y¶˛y!ÓÑ˛ !Óhfl Į̈yÓ˚

ì%̨ úòy– (Comparison of frequency classes distribution obtained
from the studied plant populations with that of Raunkiaer’s
normal frequency distribution).
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20.2a ≤ÃŸ¿yÓú#

20.2b v˛z_Ó˚õyúy

20.0 v ẑ̨ Ïjüƒ

~£z xÇ Ï̂ü â˛ì%̨ Ï̂‹Òyí Óy ˆÑ˛yÎ̊y Ï̂v»̨ y›˛ ˛ôk˛!ì˛ Ï̂ì˛ v z̨!qî ¢¡±îy Ï̂Î̊Ó̊ õy!eÑ˛ Ü‡˛ò (quantitative structure)
˛ÓƒÓ£y!Ó˚Ñ˛¶˛y Ï̂Ó xy Ï̂úy!â˛ì˛ £ú–  ~£z ˛ôy‡˛ !Ó!¶˛ß¨ xMÈ˛ Ï̂úÓ˚ v z̨!qî ¢¡±îy Ï̂Î˚Ó˚ Ü‡˛ò â˛â≈̨ y Á !Ó Ï̂Ÿ’°Ï̂ Ïí

!Ó Ï̂ü°Ï v z̨̨ ô Ï̂ÎyÜ# £ Ï̂Ó–

20.1 ≤Ãhfl Į̈yÓòy

˛ôy‡˛ƒ˛ô%hfl˛ÏˆÏÑ˛ ≤Ãî_ !ÓK˛yˆÏòÓ˚ ˆÑ˛yˆÏòy !Ó°ÏÎ˚Ólfl˛ Óy ì˛_¥ ÎÖò ÓƒÓ£y!Ó˚Ñ˛ ¶˛yˆÏÓ xyˆÏúy!â˛ì˛ £Î˚ñ ì˛Öò

ˆ¢£z ¢¡∫ˆÏı˛ xyõyˆÏîÓ˚ ïyÓ˚íy î,ë ¸̨ Á ¢%fl˛ô‹T £Î˚– ˆ¢£z !Ó°ÏÎ˚ ¢¡∫̂ Ïı˛ xyõyˆÏîÓ˚ òyòy!Óï !ÓˆÏŸ’°Ïí «˛õì˛y

ãß√yÎ˚–

20.2a â˛ì%˛ˆÏ‹Òyí Óy ˆÑ˛yÎ˚yˆÏv»˛›˛ ˛ôk˛!ì˛ˆÏì˛ òõ%òy ˛ôÎ≈ˆÏÓ«˛í myÓ˚y v˛z!qî

¢¡±îy Ï̂Î˚Ó˚ õy!eÑ˛ Ü‡˛ò !Ó Ï̂Ÿ’°Ïí– (Study of plant community by
quadrat sampling method)

¶)̨ !õÑ˛y (Introduction) :

¶)̨ ≤ÃÑ,̨ !ì˛ñ õ,!_Ñ˛yñ ãúÓyÎ̊% Á xí%ãúÓyÎ̊%Ó̊ (microclimate) ≤Ã¶˛y Ï̂Ó !Ó!¶˛ß̈ xMÈ˛ Ï̂ú !Ó!¶˛ß̈ ≤ÃÑ˛y Ï̂Ó̊Ó̊

ã#ˆÏÓÓ˚ x!hfl˛Ïc Á !Óhfl˛ÏyÓ˚ !òï≈y!Ó˚ì˛ £Î˚– ˆÑ˛yˆÏòy ~Ñ˛!›˛ xMÈ˛ˆÏú ~Ñ˛!›˛ !ò!î≈‹T ¢õˆÏÎ˚ ˆÑ˛yˆÏòy ≤Ããy!ì˛¶%̨ _´

ã#ˆÏÓÓ˚ ¢î¢ƒ ¢Ñ˛úˆÏÑ˛ ≤Ããy!ì˛ ¢õ!‹T Óy ˛ô˛ô%ˆÏúüò (Population) ÓˆÏú– !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ v˛z!qî

˛ô˛ô%̂ ÏúüˆÏòÓ˚ ¢õß∫̂ ÏÎ˚ ˆÑ˛yò xMÈ˛ˆÏú !ÓˆÏü°Ï v z̨!qî ¢¡±îyÎ˚ (Plant community) ÜˆÏv˛¸ ÁˆÏ‡˛–

v z̨!qî Óyhfl Į̈Óƒ !ÓîƒyÎ̊ v z̨!qî ¢¡±îy Ï̂Î̊Ó̊ õy!eÑ˛ Ü‡˛ò (quantitative structure) !Ó°Ï̂ ÏÎ̊ xy Ï̂úyâ˛òy

!Ó Ï̂ü°Ï =Ó˚&c˛ô)í≈– ~!›˛ v z̨!qî ˜Ó!â˛eƒ (plant diversity), ≤Ããy!ì˛ ≤Ãyâ%̨ Î≈ (species richness) !Ñ˛ÇÓy

ì˛y£y Ï̂îÓ̊ !Ó˛ôß̈ì˛yÓ̊ õyey (threat level) !òí≈̂ ÏÎ̊ ¢y£yÎƒ Ñ˛ Ï̂Ó̊– v z̨!qî ¢¡±îy Ï̂Î̊Ó̊ õy!eÑ˛ Ü‡˛ò !Ó Ï̂Ÿ’°Ï̂ Ïí

≤Ããy!ì˛ ¢õ!‹TÓ˚ áòc (population density), ≤Ããy!ì˛ ≤Ãyâ%̨ Î≈ (species richness), ˛ô%òÓ˚yÓ,!_

(frequency), ≤Ããy!ì˛ ≤ÃÑ˛›˛ì˛y (species dominance) £zì˛ƒy!î !òí≈Î˚ Ñ˛Ó˚y £Î˚–

20.2a.1 ˛ôk˛!ì˛ÈÙÈ1 :
â˛ì%̨ Ï̂‹Òyí Óy ˆÑ˛yÎ̊y Ï̂v»̨ › Ę̀ÙÈ~Ó̊ ò)ƒòì˛õ xyÑ˛yÓ̊ !òí≈Î̊ ~ÓÇ ≤Ããy!ì Ę̀ÙÈ̂ «˛eö˛ú Ó§yÑ˛ (species-area curve)
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˛myÓ̊y v z̨̨ ôfl įy˛ôò– (Determination of minimum size of quadrat and expressing it with
species-area curve)

  ì˛_¥ (Principle) :

ˆÑ˛yˆÏòy ~Ñ˛!›˛ xMÈ˛ú Óy xyÓy¢fl˛iˆÏúÓ˚ (habitat) xyÑ˛yÓ˚ Îy£z ˆ£yÑ˛ òy ˆÑ˛ò ˆ¢ÖyòÑ˛yÓ˚ ¢Ñ˛ú

v z̨!qî ≤Ããy!ì˛ ¢ÇÖƒy ~ÓÇ ≤Ããy!ì˛ ¢î¢ƒ ¢ÇÖƒy (species individuals) ˛ô%Cyò%˛ô%C ¶˛yˆÏÓ Üíòy Ñ˛ˆÏÓ˚

v z̨!qî ¢¡±îy Ï̂Î̊Ó̊ õy!eÑ˛ Ü‡˛ò (quantitative structure of plant community) !Ó Ï̂Ÿ’°Ïí Ñ˛Ö Ï̂òy£z ¢¡ô)í≈

Ñ˛Ó˚y ÎyÎ˚ òy– ¢£ã¢yïƒ !ÓÑ˛“ v z̨̨ ôyÎ˚ !£ Ï̂¢ Ï̂Ó ì˛y£z ˛ô!Ó˚ü#úò xMÈ˛ Ï̂úÓ˚ Îeì˛e òõ%òy ¢Ç@˘Ã£ (random
sampling) xÌ≈yÍ v z̨̨ ô!fl įì˛ v z̨!qî ≤Ããy!ì˛ ~ÓÇ ¢î¢ƒ ¢ÇÖƒy ò!Ì¶%̨ _´ Ñ˛ Ï̂Ó̊ ˆ¢ÖyòÑ˛yÓ̊ v z̨!qî ¢¡±îy Ï̂Î̊Ó̊

õy!eÑ˛ Ü‡˛ò !òí≈Î˚ Ñ˛Ó˚y £Î˚–

v˛z!qî ¢¡±îyˆÏÎ˚Ó˚ òõ%òy ¢Ç@˘ÃˆÏ£ Ó˝ú ÓƒÓ£*ì˛ â˛ì%˛ˆÏ‹Òyí Óy ˆÑ˛yÎ˚yˆÏv»˛›˛ ÓúˆÏì˛ ˆÓyG˛yÎ˚ !òÓ≈y!â˛ì˛

~Ñ˛!›˛ ÓÜ≈yÑ˛yÓ˚ ˆ«˛e– ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ v z̨!qî ¢¡±îyˆÏÎ˚Ó˚ ≤ÃÑ˛yÓ˚ (community type) ~ÓÇ ≤Ããy!ì˛

¢õ!‹TÓ˚ xyÑ˛yÓ˚ (population size)ÈÙÈ~Ó˚ Á˛ôÓ˚ !¶˛!_ Ñ˛ˆÏÓ˚ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ xyÑ˛yÓ˚ !òï≈yÓ˚í Ñ˛Ó˚y £Î˚–

â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ xyÑ˛yÓ˚ ˆÓ!ü Óv ¸̨ ˆòÁÎ˚y £ˆÏú xhs≈˘˛¶%̨ _´ v˛z!qî ≤Ããy!ì˛Ó˚ ~ÓÇ ì˛y£yˆÏîÓ˚ ¢î¢ƒ ¢ÇÖƒy

!òí≈Î˚ e&!›˛Ó˝ú £ˆÏÎ˚ ˛ôˆÏv˛¸– xyÓyÓ˚ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ xyÑ˛yÓ˚ Ö%Ó ˆäÈy›˛ £ˆÏú ˆÑ˛yˆÏòy !ò!î≈‹T xyÓy¢fl˛iˆÏú

Ó˝¢ÇÖÑ˛ â˛ì%̨ ˆÏ‹Òyí fl˛iy˛ôò Ñ˛ˆÏÓ˚Á Ó˝ v z̨!qî ≤Ããy!ì˛ òõ%òy ˛ôÎ≈ˆÏÓ«˛ˆÏíÓ˚ Óy£ẑ ÏÓ˚ ˆÌˆÏÑ˛ ÎyÎ˚– ÎyÓ˚ ö˛ˆÏú

v z̨!qî ¢¡±îyÎ˚ ¢¡∫̂ Ïı˛ ¢!‡˛Ñ˛ ïyÓ˚íy ˛ôyÁÎ˚y ÎyÎ˚ òy– ì˛y£z â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ xyÑ˛yÓ˚ ~õò ˆòÁÎ˚y £Î˚ Îy ˆÓü

!Ñ˛ä%È ¢ÇÖƒÑ˛ v z̨!qî ≤Ããy!ì˛ xhs≈̆˛¶%̨ _´ Ñ˛ Ï̂Ó˚ ~ÓÇ Îy Ï̂îÓ˚ ¢î¢ƒ ¢ÇÖƒy !ò¶%≈̨ ú ¶˛y Ï̂Ó ò!Ì¶%̨ _´ Ñ˛Ó˚y ÎyÎ˚–

~›˛y£z £ú ˆÑ˛yˆÏòy ˛xMÈ˛ˆÏúÓ˚ òõ%òy ¢Ç@˘ÃˆÏ£Ó˚ v˛z˛ôˆÏÎyÜ# ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí (minimum size of
quadrat).

  v˛z˛ôÑ˛Ó˚í (Requirements) :

ˆõy›˛y ¢%ˆÏì˛y Óy î!v˛¸ñ ˆflÒú Óy õy˛ôÑ˛ !ö˛ˆÏì˛ (measuring tape), Ñ˛ˆÏÎ˚Ñ˛!›˛ ú¡∫y ˆ˛ôˆÏÓ˚Ñ˛ñ £yì%˛!v˛¸ñ

ˆòy›˛Ó%Ñ˛ñ ˆ˛ôò Á ˆ˛ô!™ú £zì˛ƒy!î–

  ˛ôk˛!ì˛ (Procedure) :

Sì,˛í¶)˛!õ xMÈ˛ˆÏúÓ˚ Ó#Ó˚&Í ãyì˛#Î˚ v˛z!qî ¢¡±îyˆÏÎ˚Ó˚ ãòƒV / (For herbaceous plant
community of grassland)

~£z ˛ôk˛!ì˛ˆÏì˛ â˛yÓ˚!›˛ ˆ˛ôˆÏÓ˚Ñ˛ ~ÓÇ î!v˛¸Ó˚ ¢y£yˆÏÎƒ ~Ñ˛!›˛ 10 cm × 10 cm ÓÜ≈yÑ˛yÓ˚ â˛ì%˛ˆÏ‹Òyí

v z̨!qî Óy¢fl˛iyˆÏòÓ˚ (habitat) ˆÎˆÏÑ˛yˆÏòy ~Ñ˛!›˛ ãyÎ˚ÜyÎ˚ Ó¢yˆÏòy £Î˚– â˛ì%̨ ˆÏ‹ÒyˆÏí xyÓk˛ v˛z!qî ≤Ããy!ì˛

¢õ)ˆÏ£Ó˚ ¢ÇÖƒy !ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚– ~Ñ˛!›˛ ˆ˛ôˆÏÓ˚Ñ˛ ~ÓÇ ˆ˛ôˆÏÓ˚Ñ˛ÈÙÈ¢õˆÏÑ˛yí!›˛ˆÏÑ˛ x˛ô!Ó˚Ó!ì≈˛ì˛ ˆÓ˚ˆÏÖ x˛ôÓ˚

ˆ˛ôˆÏÓ˚Ñ˛ !ì˛ò!›˛ ì%˛ˆÏú î!v˛¸!›˛ˆÏÑ˛ â˛ì%˛!î≈ˆÏÑ˛ ≤Ã¢y!Ó˚ì˛ Ñ˛ˆÏÓ˚ 20 cm × 20 cm xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí fl˛iy˛ôò

Ñ˛Ó˚y £Î˚– £z£yÓ˚ ˆ¶˛ì˛Ó˚Ñ˛yÓ˚ v˛z!qî=!úÓ˚ ˛≤Ããy!ì˛Ó˚ òyõ xyÓyÓ˚ !ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚– xÌ≈yÍ ˛ô)Ó≈Óì˛≈#

â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ v z̨!qî ≤Ããy!ì˛Ó˚ ¢ˆÏD Ó!ï≈ì˛ â˛ì%̨ ˆÏ‹ÒyˆÏí ≤ÃyÆ òì%̨ ò v z̨!qî ≤Ããy!ì˛Ó˚=!úÓ˚ òyõ ¢ÇÎ%_´ Ñ˛Ó˚y
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£Î˚ ~ÓÇ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy !ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚– ~Ñ˛£z ¶˛y Ï̂Ó ≤ÃÌõ ˆ˛ô Ï̂Ó˚Ñ˛ ~ÓÇ ˆ¢£z ¢õ Ï̂Ñ˛yí!›˛ Ï̂Ñ˛

x˛ô!Ó˚Ó!ì≈˛ì˛ ˆÓ˚ˆÏÖ ÓyÑ˛# ˆ˛ôˆÏÓ˚Ñ˛ !ì˛ò!›˛ˆÏÑ˛ ì%˛ˆÏú e´õyß∫ˆÏÎ˚ Ó!ï≈ì˛ xyÑ˛yˆÏÓ˚Ó˚ SÎÌyÈÙÙÙÈ 30 cm × 30
cm, 40 cm × 40 cm, 50 cm × 50 cm ......) â˛ì%˛ˆÏ‹Òyí fl˛iy˛ôò Ñ˛Ó˚y £Î˚– ≤Ã!ì˛ˆÏ«˛ˆÏe£z xhs˘≈˛¶%˛_´

òì%̨ ò ≤Ããy!ì˛¢õ)̂ Ï£Ó˚ òyõ Á ˆõy›˛ ≤Ããy!ì˛Ó˚ ¢ÇÖƒy !ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚–

  ˛ôÎ≈̂ ÏÓ«˛í Á ö˛úyö˛ú (Observation and results) :

v˛z˛ô!Ó˚v˛z_´ ˛ôk˛!ì˛ˆÏì˛ e´õÓï≈õyò xyÑ˛yˆÏÓ˚ fl˛iy!˛ôì˛ â˛ì%˛ˆÏ‹ÒyˆÏí ˛ôÎ≈yÎ˚e´ˆÏõ xhs˘≈˛¶%˛_´ òì%˛ò ~ÓÇ ˆõy›˛

≤Ããy!ì˛Ó˚ ¢ÇÖƒy !ò¡¨!ú!Öì˛ ˆ›˛!Ó Ï̂ú Sv z̨îy£Ó˚í !£ Ï̂¢ Ï̂ÓV ≤Ãî_ £ú ≠

â˛ì%̨ Ï̂‹Òyí òì%̨ ò ≤Ããy!ì˛Ó˚ òyõ òì%̨ò ˆõy›˛ ≤Ããy!ì˛

xyÑ˛yÓ˚ (cm2) xÌÓy ›˛ƒyÜ ò¡∫Ó˚ ≤Ããy!ì˛ ¢ÇÖƒy ¢ÇÖƒy

10 × 10 1. Commelina benghalensis 4 4
SÑ˛ Ï̂õ!úòy ˆÓAáy Ï̂úò!¢¢V

2. Rumex dentatus
SÓ̊& Ï̂õ: ˆv˛ Ï̂r›˛›˛y¢V

3. Acalypha indica
SxƒyÑ˛ƒyúy£zö˛y £z!u˛Ñ˛yV

4. Alternanthera sessilis
SxŒ›˛yÓ̊òƒyò Ï̂ÌÓ̊y ˆ¢!¢!ú¢V

20 × 20 5. Leonurus sibiricus 3 4 + 3 = 7
S!úÁ!òv z̨Ó̊y¢ !¢!Ó̊!Ó̊Ñ˛y¢V

6. Chaenopodium album
S!â˛ Ï̂òy Į̈̂ ôy!v˛Î̊yõ xƒyúÓyõV

7. Cyperus rotundus
S¢y£ẑ Į̈ ôÓ̊y¢ ˆÓ̊y›˛yu˛y¢V

30 × 30 8. Boerhaavia repens 2 7 + 2 = 9
SˆÓy Ï̂Î̊Ó̊ Ï̂£!¶˛Î̊y !Ó̊ Į̈̂ ô™V

9. Ruellia tuberosa
SÓ̊& Ï̂Î̊!úÎ̊y !›˛v ẑ̨ ÏÓ Ï̂Ó̊y¢yV

40 × 40 10. Amaranthus viridis 1 9 + 1 = 10
SxƒyõyÓ̊ƒyò‰Ìy¢ !¶˛!Ó̊!v˛¢V

50 × 50 11. Croton bonplandianum 1 10 + 1 = 11
Sˆe´y›˛ò Óò≤’ƒyò!v˛Î̊yòyõV

60 × 60 0 11 + 0 = 11
70 × 70 0 11 + 0 = 11
80 × 80 0 11 + 0 = 11
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e´õÓï≈õyò â˛ì%̨ Ï̂‹ÒyíÈÙÈ~Ó˚ ˆ«˛e (area) x-x«˛ ÓÓ˚yÓÓ˚ ~ÓÇ e´õÓï≈õyò â˛ì%̨ ˆÏ‹ÒyˆÏí xhs˘≈˛¶%̨ _´ ˆõy›˛

≤Ããy!ì˛ ¢ÇÖƒy (total number of species) y-x«˛ ÓÓ˚yÓÓ˚ !òˆÏî≈ü Ñ˛ˆÏÓ˚ ~Ñ˛!›˛ ˆÓ˚Ö!â˛e xB˛ò Ñ˛Ó˚y

£Î˚– £z£y Ï̂Ñ˛ ≤Ããy!ì˛ÈÙÈˆ«˛eö˛ú Óe´ (species - area curve) Óúy £Î˚–

e´õÓï≈õyò â˛ì%˛ˆÏ‹Òyí Óy˝
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â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò%ƒòì˛õ xyÑ˛yÓ˚
↑
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ˆÓ˚Öy!›˛ x ~ÓÇ y x Ï̂«˛Ó˚ ¢Ç Ï̂ÎyÜfl˛iú (0, 0) !Ó®% ˆÌˆÏÑ˛ ì˛#Î≈Ñ˛¶˛yˆÏÓ Ó!ï≈ì˛ £ˆÏÎ˚ ˆÎ !Ó®%̂ Ïì˛ ~ˆÏ¢

x-xˆÏ«˛Ó˚ ¢õyhs˘˛Ó˚yˆÏú Ó§yÑ˛ ˆòÎ˚ ˆ¢£z !Ó®% !òˆÏî≈!üì˛ â˛ì%̨ ˆÏ‹ÒyíÈÙÈ~Ó˚ xyÑ˛yÓ˚£z ò)ƒòì˛õ !£ˆÏ¢ˆÏÓ Üíƒ £Î˚–

v˛z˛ô!Ó˚v˛z_´ ˆ›˛!Óú xò%ÎyÎ˚# x!B˛ì˛ ˛≤Ããy!ì˛ÈÙÈˆ«˛eö˛ú Ñ˛y¶≈˛˛ ˆÌˆÏÑ˛ !ò!õ≈ì˛ ò)ƒòì˛õ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ xyÑ˛yÓ˚

£ú 60 cm × 60 cm = 3600 cm2 – £z£y£z òõ%òy ¢Ç@˘ÃˆÏ£Ó˚ v˛z˛ôÎ%_´ â˛ì%˛ˆÏ‹Òyí–

  v z̨̨ ô¢Ç£yÓ˚ (Conclusion) :

!fl˛ô!¢¢ÈÙÈ~!Ó˚Î˚y Ñ˛y¶≈˛ xò%ÎyÎ˚# ˛ô!Ó˚«˛#ì˛ xMÈ˛ˆÏú ≤ÃyÆ ò)ƒòì˛õ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ xyÑ˛yÓ˚ 60 cm × 60
cm xÌ≈yÍ 3600 cm2– ~!›˛ Ó#Ó̊&Í ãyì˛#Î̊ v z̨!qî ¢¡±îy Ï̂Î̊Ó̊ (herbaceous plant community) õy!eÑ˛

Ü‡˛ò !ÓˆÏŸ’°ÏˆÏíÓ˚ ãòƒ !ÓˆÏü°Ï v z̨̨ ôˆÏÎyÜ#– ~Ó˚ õyò xMÈ˛ú !ÓˆÏüˆÏ°Ï !¶˛ß¨ !¶˛ß¨ £ˆÏÎ˚ ÌyˆÏÑ˛– â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚

ò)ƒòì˛õ xyÑ˛yÓ˚ Ö%Ó Óv ¸̨ òy £ Ï̂ú òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ Ñ˛yã ¢£ã¢yïƒ ~ÓÇ x!ïÑ˛ì˛Ó˚ !ò¶%≈̨ ú £Î˚– ˛ô!Ó˚ü#ú Ï̂òÓ˚

ãòƒ ˛ôy!ì˛ì˛ â˛ì%̨ Ï̂‹Òy Ï̂í x Ï̂òÑ˛ v z̨!qî£z «%̨ oyÑ,̨ !ì˛Ó̊ ~ÓÇ ö%̨ ú!Ó£#ò xÓfl įyÎ̊ ˛ôyÁÎ̊y ÎyÎ̊– ˆ¢=!ú x˛ô!Ó̊!â˛ì˛

£ˆÏú ¢òy_´Ñ˛Ó˚ˆÏíÓ˚ ãòƒ !ò!î≈‹T ›˛ƒyÜ úy!ÜˆÏÎ˚ ¶˛yv z̨â˛yÓ˚ òõ%òy (voucher specimen) !£ Ï̂¢ Ï̂Ó ¢Ç@˘Ã£

Ñ˛Ó˚y £Î˚– ˛ôÓ˚Óì≈̨ # ¢õ Ï̂Î˚ ö%̨ ú¢ Ï̂õì˛ v z̨!qî ¢Ç@˘Ã£ Ñ˛ Ï̂Ó˚ ¢òy_´Ñ˛Ó˚í Ñ˛Ó˚y £Î˚–

20.2a.2 ˛ôk˛!ì˛ÈÙÈ2 :

v z̨!qî òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ â˛ì%̨ Ï̂‹Òy Ï̂íÓ˚ ò)ƒòì˛õ ¢ÇÖƒy !òí≈Î˚– (Determination of
minimum number of quadrats needed to be laid down for sampling)

  ì˛_¥ (Principle) :

ˆÑ˛yˆÏòy ~Ñ˛!›˛ xMÈ˛ˆÏúÓ˚ xyÎ˚ì˛òñ ≤Ããy!ì˛ ≤Ãyâ%˛Î≈ñ ≤Ããy!ì˛ ˜Ó!â˛eƒñ ì˛yˆÏîÓ˚ áòcñ ˛ô%òÓ˚yÓ,!_ñ !Óhfl˛ÏyÓ˚

£zì˛ƒy!îÓ˚ Á˛ôÓ˚ !ò¶≈̨ Ó˚ Ñ˛ Ï̂Ó˚ v z̨!qî ¢¡ôîy Ï̂Î˚Ó˚ òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ ãòƒ ≤Ã Ï̂Î˚yãò#Î˚ ò)ƒòì˛õ â˛ì%̨ Ï̂‹Òyí ¢ÇÖƒy–

£z£y ˆ¢£z xMÈ˛ˆÏúÓ˚ x!ïÑ˛yÇü v˛z!qî ≤Ããy!ì˛ˆÏÑ˛£z xhs˘≈˛¶%˛_´ Ñ˛ˆÏÓ˚– ì˛y£z ˆÑ˛yˆÏòy ˛ô!Ó˚ü#úò xMÈ˛ˆÏúÓ˚

(study area) v z̨!qî ¢¡±îy Ï̂Î˚Ó˚ õy!eÑ˛ Ü‡˛ò !Ó Ï̂Ÿ’°Ï̂ ÏíÓ˚ ãòƒ òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ ~Ñ˛Ñ˛ !£ Ï̂¢ Ï̂Ó â˛ì%̨ Ï̂‹Òy Ï̂íÓ˚

ò)ƒòì˛õ xyÑ˛yÓ˚ !òí≈ˆÏÎ˚Ó˚ ˛ôˆÏÓ˚£z â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ ¢ÇÖƒy !òí≈Î˚ ÓyN˛ò#Î˚–

  v˛z˛ôÑ˛Ó˚í (Requirements) :

ˆõy›˛y ¢%ˆÏì˛y Á ú¡∫y ˆ˛ôˆÏÓ˚Ñ˛ Óyïy ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí SˆÎõò 60 cm × 60 cm) £yì%˛!v˛¸ñ

ˆòy›˛Ó%Ñ˛ Á ˆ˛ôò Óy ˆ˛ôò!¢ú–

  ˛ôk˛!ì˛ (Procedure) :

ò)ƒòì˛õ xyÑ˛y Ï̂Ó˚Ó˚ â˛ì%̨ Ï̂‹Òyí ˛ô!Ó˚ü#úò xMÈ˛ Ï̂ú (study area) Îeì˛e  (randomly) ~ Ï̂Ñ˛Ó˚ ˛ôÓ˚ ~Ñ˛

fl˛iy˛ôò Ñ˛Ó˚y £Î˚– ≤Ã!ì˛!›˛ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ õˆÏïƒ xhs˘≈˛¶%̨ _´ v z̨!qî ≤Ããy!ì˛=!úÓ˚ òyõ Á ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy

ò# Ï̂â˛Ó˚ ˆ›˛!Ó Ï̂úÓ˚ xyÑ˛y Ï̂Ó˚ !ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚– ~£z ¶˛y Ï̂Ó ˛ôäÈ®ÈÙÈx˛ôäÈ Ï̂®Ó˚ ãyÎ˚Üy Óƒ!ì˛ Ï̂Ó˚̂ ÏÑ˛ Îeì˛e
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ˆÓü !Ñ˛ä%È ¢ÇÖƒÑ˛ â˛ì%˛ˆÏ‹Òyí fl˛iy˛ôò Ñ˛Ó˚y £Î˚ Îì˛«˛í ˛ôÎ≈hs˘˛ òy òì%̨ ò ˆÑ˛yˆÏòy v˛z!qî ≤Ããy!ì˛Ó˚ xhs˘≈˛¶%̨ !_´

á Ï̂›˛–

~Ñ˛!›˛ @˘Ãyö˛ ˆ˛ô˛ôyˆÏÓ˚ fl˛iy!˛ôì˛ x- x«˛ ÓÓ˚yÓÓ˚ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy ~ÓÇ y x«˛ ÓÓ˚yÓÓ˚ ˆõy›˛ v z̨!qî

≤Ããy!ì˛Ó˚ ¢ÇÖƒy !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚ ~Ñ˛!›˛ ˆÓ˚Öy !â˛e xB˛ò Ñ˛Ó˚y £Î˚– ˆÓ˚Ö!â˛ Ï̂eÓ˚ ˆÎ !Ó®% ˆÌ Ï̂Ñ˛ |ïπ≈õ%Ö#

ì˛#Î≈Ñ˛ ˆÓ˚Öy x-xˆÏ«˛Ó˚ ¢õyhs˘˛Ó˚yˆÏú Ó§yÑ˛ ˆòÎ˚ ˆ¢£z !Ó®% !òˆÏî≈!üì˛ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy£z ò)ƒòì˛õ ¢ÇÖƒy

!£ Ï̂¢ Ï̂Ó ò!Ì¶%̨ _´ Ñ˛Ó˚y £Î˚–

  ˛ôÎ≈̂ ÏÓ«˛í Á ö˛úyö˛ú (Observation and results) :

ˆÑ˛yˆÏòy ¢#!õì˛ xyÎ˚ì˛ˆÏòÓ˚ ˛ô!Ó˚ü#úò xMÈ˛ˆÏúÓ˚ Îeì˛e ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí ˛ôÓ˚˛ôÓ˚ fl˛iy˛ôò

xhs˘≈˛¶%̨ _´ v z̨!qî ≤Ããy!ì˛Ó˚ ¢ÇÖƒy !ò¡¨Ó˚*˛ô SÑ˛y“!òÑ˛ õyòV ≠

â˛ì%̨ Ï̂‹Òyí ¢ÇÖƒy xhs≈̨̆ ¶%̨ _´ òì%̨ ò ≤Ããy!ì˛Ó˚ ¢ÇÖƒy ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy

1 8 8

2 1 9

3 2 11

4 2 14

5 1 15

6 0 15

7 2 17

8 4 21

9 5 25

10 2 27

11 1 28

12 4 32

13 1 33

14 1 34

15 0 34

16 0 34

17 0 34
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v˛z˛ô!Ó˚v˛z_´ â˛ì%˛ˆÏ‹Òyí òõ%òyÓ˚ e´õÓï≈õyò ¢ÇÖƒy ~ÓÇ xhs˘≈˛¶%̨ _´ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒyÓ˚ !¶˛!_ˆÏì˛ @˘Ãyö˛

ˆ˛ô˛ôyˆÏÓ˚ x!B˛ì˛ ˆúÖ!â˛e!›˛ !ò¡¨Ó˚*˛ô É

˛ô!Ó˚ü#úò xMÈ˛ˆÏú e´õÓï≈õyò ¢ÇÖƒyÎ˚ fl˛iy!˛ôì˛ â˛ì%̨ ˆÏ‹Òyí ¢ÇÖƒy →

v˛z˛ô!Ó˚v˛z_´ ˆ›˛!ÓˆÏú ˆîÖy ÎyÎ˚ ˆÎ â˛ì%˛ˆÏ‹Òyí ¢ÇÖƒy ‘14’- Ó˚ ˛ôÓ˚ ˆÌˆÏÑ˛ 15, 16 ~ÓÇ 17 òÇ

â˛ì%˛ˆÏ‹ÒyˆÏí xyÓ˚ ˆÑ˛yˆÏòy òì%˛ò ≤Ããy!ì˛Ó˚ xhs˘≈˛¶%˛!_´ £Î˚!ò ~ÓÇ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒyÁ xyÓ˚ Ó,!k˛ ˛ôyÎ˚!ò–

xò%Ó˚*ˆÏ˛ô v˛z˛ô!Ó˚v˛z_´ @˘Ãyö˛!›˛ˆÏì˛Á ˆîÖy ÎyˆÏFäÈ ˆÎ ˆõy›˛ ≤Ããy!ì˛¢ÇÖƒy 34 ˆ˛ôÔäÈyˆÏòyÓ˚ ˛ôÓ˚ Óe´

ˆÓ˚Öy!›˛ x- xˆÏ«˛Ó˚ ¢õyhs˘˛Ó˚yú x!¶˛õ%!Ö £ˆÏÎ˚ˆÏäÈ– Óe´ˆÏÓ˚Öy ÓÓ˚yÓÓ˚ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy x- xˆÏ«˛Ó˚

14ì˛õ â˛ì%˛ˆÏ‹Òyí !òˆÏî≈ü Ñ˛ˆÏÓ˚– ì˛y£z ò)ƒòì˛õ â˛ì%˛ˆÏ‹Òyí ¢ÇÖƒy £ú 14–

  v z̨̨ ô¢Ç£yÓ˚ (Conclusion) :

¢#!õì˛ xyÎ˚ì˛ Ï̂òÓ˚ ˛ô!Ó˚ü#úò xMÈ˛ Ï̂úÓ˚ v z̨!qî ¢¡±îy Ï̂Î˚Ó˚ õy!eÑ˛ Ü‡˛ò !Ó Ï̂Ÿ’°Ï̂ ÏíÓ˚ ãòƒ ≤ÃyÆ ò)ƒòì˛õ

â˛ì%˛ˆÏ‹Òyí ¢ÇÖƒy 14. ~!›˛ ˛ôy‡˛ƒe´ˆÏõÓ˚ ¢#!õì˛ ¢õˆÏÎ˚Ó˚ ãòƒ !ÓˆÏü°Ï v˛z̨ ôˆÏÎyÜ# ˛ôk˛!ì˛– Ñ˛yÓ˚í xò!ì˛!Ó˚_´

¢ÇÖƒyÓ˚ â˛ì%˛ˆÏ‹Òyí ˆÌˆÏÑ˛ v z̨!qî òõ%òy ¢Ç@˘Ã£ ¢£ã¢yïƒ ~ÓÇ x!ïÑ˛ì˛Ó˚ !ò¶%≈˛ú £Î˚– â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ ò%ƒòì˛õ

xyÑ˛yˆÏÓ˚Ó˚ ¢ˆÏD â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ ¢ÇÖƒy ¢¡ô!Ñ≈˛ì˛– ò)ƒòì˛õ xyÑ˛yÓ˚ Óv˛¸ £ˆÏú fl˛∫y¶˛y!ÓÑ˛ ¶˛yˆÏÓ£z

â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ ¢ÇÖƒy Ñ˛õ £Î˚– xyÓyÓ˚ ˛ôy!ì˛ì˛ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy Îì˛ ˆÓ!ü £Î˚ñ òõ%òy ¢Ç@˘Ã£ ì˛ì˛

ˆÓ!ü !ò¶%≈̨ ú £Î˚– ì˛ Ï̂Ó ≤Ã!ì˛ ˆ«˛ Ï̂e£z ¢õÎ˚ ~ÓÇ ¢£ã¢yïƒ ÜíòyÓ˚ Ñ˛Ìy›˛yÁ õ Ï̂ò Ó˚yÖy ≤Ã Ï̂Î˚yãò–

20.2a.3 ˛ôk˛!ì˛ÈÙÈ3 :

v z̨!qî ¢¡±îyÎ˚¶%̨ _´ !Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!‹TÓ˚ áòcñ ≤Ãyâ%̨ Î≈ ~ÓÇ ˛ô%òÓ˚yÓ,!_ !òí≈Î˚– (Determination
of density, abundance and frequency of different plant species within a population)

  ì˛_¥ (Principle) :

ˆÑ˛y Ï̂òy xMÈ˛ Ï̂úÓ˚ v z̨!qî ¢¡±îy Ï̂Î˚ ¢Ñ˛ú v z̨!qî ≤Ããy!ì˛Ó˚ !Óhfl Į̈yÓ˚ ~Ñ˛ ≤ÃÑ˛yÓ˚ £Î˚ òy– !Ó!¶˛ß¨ ≤Ããy!ì˛Ó˚
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!Óhfl Į̈yÓ̊ «˛õì˛y ˆ¢£z xMĘ̀ Ï̂úÓ̊ x Ï̃ãÓ v z̨̨ ôyîyò¢õ)̂ Ï£Ó̊ ¢ Ï̂D x!¶˛ Ï̂ÎyãòÜì˛ ¢yõƒ (adaptive equilibrium),
xyhs˘˛É≤Ããy!ì˛ xhs˘˛É!e´Î˚y (interspecitic interactions) £zì˛ƒy!îÓ˚ Á˛ôÓ˚ !ò¶≈˛Ó˚ Ñ˛ˆÏÓ˚– ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚

!Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!‹TÓ˚ áòcñ ≤Ãyâ%˛Î≈ Á ˛ô%òÓ˚yÓ,!_ !òí≈ˆÏÎ˚Ó˚ õyïƒˆÏõ ì˛y£yˆÏîÓ˚ !Óhfl˛ÏyÓ˚ Óy ˛ô!Ó˚Óƒy!Æ

(dispersion) ~ÓÇ x!¶˛ Ï̂Îyã Ï̂òÓ˚ õyey (adaptibility) xò%ïyÓò Ñ˛Ó˚y ÎyÎ˚–

≤Ããy!ì˛ ¢õ!‹TÓ̊ áòc ~ÓÇ ≤Ããy!ì˛ ≤Ãyâ%̨ Î≈ (Population Density and species abundance):

ˆÑ˛y Ï̂òy v z̨!qî ≤Ããy!ì˛ ¢õ!‹TÓ˚ áòc Óú Ï̂ì˛ ¢õ@˘Ã ˛ô!Ó˚ü#úò xMÈ˛ Ï̂úÓ˚ ¢y Į̈̂ ô Ï̂«˛ ≤Ã!ì˛ ~Ñ˛Ñ˛ ÓÜ≈̂ Ï«˛e

ˆÎõòñ ≤Ã!ì˛ ÓÜ≈!õ›˛y Ï̂Ó˚ñ ˆ¢£z ≤Ããy!ì˛Ó˚ Üv ¸̨ ¢î¢ƒ v z̨!qî (individual) ¢ÇÖƒy ˆÓyG˛yÎ˚– Óyhfl Į̈̂ ÏÓ ˆîÖy

ÎyÎ˚ ˆÑ˛y Ï̂òy ˛ô!Ó˚ü#úò xMÈ˛ Ï̂ú ~Ñ˛!›˛ ≤Ããy!ì˛Ó˚ v z̨!qî ¢î¢ƒ ¢%°Ïõ¶˛y Ï̂Ó ¢Ó≈e !Óhfl ,̨Ïì˛ Ìy Ï̂Ñ˛ òy– ˆÑ˛Óú

ˆ¢£z ≤Ããy!ì˛ xï%ƒ!°Ïì˛ ˆõy›˛ xMÈ˛ Ï̂úÓ˚ ¢y Į̈̂ ô Ï̂«˛ ≤Ã!ì˛ ~Ñ˛Ñ˛ ÓÜ≈̂ Ï«˛ Ï̂e Üv ¸̨ ¢î¢ƒ v z̨!qî ¢ÇÖƒy£z ≤Ããy!ì˛

≤Ãyâ%̨ Î≈ !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚–

â˛ì%̨ Ï̂‹Òyí ˛ôk˛!ì˛ Ï̂ì˛ ˛ô!Ó̊ü#!úì˛ xMÈ˛ Ï̂úÓ̊ ~Ñ˛Ñ˛ ÓÜ≈̂ Ï«˛e !£ Ï̂¢ Ï̂Ó ò)ƒòì˛õ xyÑ˛y Ï̂Ó̊Ó̊ â˛ì%̨ Ï̂‹Òyí (quadrat
of minimum size) ˆòÁÎ˚y £Î˚– SˆÎõò ~Öy Ï̂ò 60 cm × 60 cm) â˛ì%˛ˆÏ‹Òyí ˛ôk˛!ì˛ˆÏì˛ ≤Ããy!ì˛

¢õ!‹TÓ˚ áòc (population density) ~ÓÇ ≤Ããy!ì˛ ≤Ãyâ%̨ Î≈ (population abundance) !ò¡¨!ú!Öì˛

¢õ#Ñ˛Ó˚̂ ÏíÓ˚ õyïƒ Ï̂õ !òí≈Î˚ Ñ˛Ó˚y £Î˚–

˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú fl˛iy!˛ôì˛ ¢õhfl˛Ï â˛ì%˛ˆÏ‹ÒyˆÏí xhs˘≈˛¶%˛_´ ~Ñ˛!›˛ !ò!î≈‹T

≤Ããy!ì˛Ó˚ ˆõy›˛ ¢î¢ƒ v z̨!qî ¢ÇÖƒy (total no. of individuals)
≤Ããy!ì˛ ¢õ!‹TÓ˚ áòc = ––––––––––––––––––––––––––––––––––––––––––––––––
(population density) ˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú fl˛iy!˛ôì˛ ˆõy›˛ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy

~£z õyò ˛ô!Ó˚ü#!úì˛ xMÈ˛ Ï̂ú fl įy!˛ôì˛ ˆõy›˛ â˛ì%̨ Ï̂‹Òy Ï̂íÓ˚ !ò!Ó˚̂ ÏÖ ~Ñ˛Ñ˛/≤Ã!ì˛ â˛ì%̨ Ï̂‹Òy Ï̂í ˆÑ˛y Ï̂òy ≤Ããy!ì˛Ó˚

¢î¢ƒ v z̨!q Ï̂îÓ˚ Üv ¸̨ ¢ÇÖƒy !ò Ï̂î≈ü Ñ˛ Ï̂Ó˚–

˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú fl˛iy!˛ôì˛ ¢õhfl˛Ï â˛ì%̨ ˆÏ‹ÒyˆÏí xhs˘≈˛¶%̨ _´ ˆÑ˛yò ≤Ããy!ì˛Ó˚

ˆõy›˛ ¢î¢ƒ v z̨!qî ¢ÇÖƒy (total no. of individuals)
≤Ããy!ì˛ ≤Ãyâ%̨ Î≈       = –––––––––––––––––––––––––––––––––––––––––––––––
(population abundance) ˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú fl˛iy!˛ôì˛ ˆÑ˛yò ≤Ããy!ì˛Ó˚ v z̨!qî ¢î¢ƒ xhs˘≈˛¶%̨ _´Ñ˛yÓ˚#

ˆõy›˛ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy

~!›˛ £ú ˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú fl˛iy!˛ôì˛ ˆÑ˛yˆÏòy ≤Ããy!ì˛Ó˚ v˛z!qî ˆõy›˛ Îì˛=!ú â˛ì%˛ˆÏ‹ÒyˆÏí v˛z˛ô!fl˛iì˛

ˆ¢£z ¢ÇÖƒyÓ˚ !ò!Ó˚ˆÏÖ ~Ñ˛Ñ˛/≤Ã!ì˛ â˛ì%̨ ˆÏ‹ÒyˆÏí Üv ¸̨ ¢î¢ƒ v z̨!qî ¢ÇÖƒy– ˛ô!Ó˚ü#úò xMÈ˛ˆÏú fl˛iy!˛ôì˛ ò)ƒòì˛õ

¢ÇÖƒyÓ˚ â˛ì%̨ ˆÏ‹ÒyˆÏíÓ˚ ¢yˆÏ˛ôˆÏ«˛ ˆÑ˛yˆÏòy ~Ñ˛!›˛ ≤Ããy!ì˛Ó˚ v z̨!qî Îì˛¢ÇÖƒÑ˛ â˛ì%̨ ˆÏ‹ÒyˆÏí xhs˘≈˛¶%̨ _´ ˆ¢£z ¢ÇÖƒy

ò!Ì¶%̨ _´ Ñ˛ˆÏÓ˚ !ò¡¨!ú!Öì˛ ¢õ#Ñ˛Ó˚ˆÏíÓ˚ ¢y£yˆÏÎƒ ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ (population frequency)
˛!òí≈Î˚ Ñ˛Ó˚y £Î˚–
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ˆÑ˛y Ï̂òy !ò!î≈‹T ≤Ããy!ì˛ Îì˛ ¢ÇÖƒÑ˛

â˛ì%˛ˆÏ‹ÒyˆÏí v˛z˛ô!fl˛iì˛

≤Ããy!ì˛ ˛ô%òÓ˚yÓ,!_ (population frequency) = ––––––––––––––––––––––––– × 100
˛ô!Ó˚ü#úò xMÈ˛ˆÏú fl˛iy!˛ôì˛ ˆõy›˛

â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ¢ÇÖƒy

  v˛z˛ôÑ˛Ó˚í ≠ (Requirements) :

ˆõy›˛y ¢%ˆÏì˛y Á â˛yÓ˚!›˛ ˆ˛ôˆÏÓ˚Ñ˛ Ó§yïy ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí (60 cm × 60 cm) ˛£yì%˛!v˛¸ñ

ˆòy›˛Ó%Ñ˛ñ ˆ˛ôò Óy ˆ˛ô!™úñ Ñ˛ƒyúÑ%˛ˆÏú›˛Ó˚ £zì˛ƒy!î–

  ˛ôk˛!ì˛ (Procedure) :

˛ô!Ó˚ü#úò xMÈ˛ú ã%ˆÏv ¸̨ ˆÑ˛yˆÏòy ˛ôäÈ® Óƒy!ì˛ˆÏÓ˚ˆÏÑ˛ Îeì˛e (randomly) ˛ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ â˛ì%˛ˆÏ‹Òyí

˛ôÓ˚˛ôÓ˚ ò)ƒòì˛õ ¢ÇÖƒyÎ˚ fl˛iy˛ôò Ñ˛Ó˚y £Î˚– ≤Ã!ì˛ ˆ«˛ˆÏe£z â˛ì%̨ ˆÏ‹Òyí xyÓk˛ v z̨!qî ≤Ããy!ì˛=!úÓ˚ òyõ ò!Ì¶%̨ _´

Ñ˛Ó˚y £Î˚– ¢#!õì˛ ¢õˆÏÎ˚Ó˚ ˛ôy‡˛e´ˆÏõ ¢#!õì˛ ˛ô!Ó˚ü#úò ~úyÑ˛yÎ˚ ò)ƒòì˛õ 5 !›˛ â˛ì%̨ ˆÏ‹Òyí ¢%¢õ î)Ó˚ˆÏc

fl˛iy˛ôò Ñ˛ˆÏÓ˚Á v˛z!qî ãò¢ÇÖƒyÓ˚ ˛ô%òÓ˚yÓ,!_ !òí≈Î˚ Ñ˛Ó˚y £Î˚–

!ò¡¨!ú!Öì˛ äÈˆÏÑ˛Ó˚ õyïƒˆÏõ ˆÑ˛yˆÏòy ¢#!õì˛ ˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú ò)ƒòì˛õ xyÑ˛yˆÏÓ˚Ó˚ 5 ˛!›˛ â˛ì%˛ˆÏ‹Òyí

!Ó!¶˛ß¨fl˛iyò ¢%¢õ î)Ó˚ˆÏc fl˛iy˛ôò Ñ˛ˆÏÓ˚ xhs˘≈˛¶%̨ _´ !Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!¤˛Ó˚ òõ%òy ¢Ç@˘Ã£ ~ÓÇ ò!Ì¶%̨ _´ Ñ˛Ó˚y

£Î˚– v z̨̨ ô Ï̂Ó˚ v z̨!Õ‘!Öì˛ ¢õ#Ñ˛Ó˚í¢õ)£ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ ˛ô!Ó˚ü#!úì˛ xMÈ˛ Ï̂úÓ˚ v z̨!qî ¢¡±îy Ï̂Î˚Ó˚ !Ó!¶˛ß̈ ≤Ããy!ì˛Ó˚

ãòƒ !ò!í≈ì˛ áòcñ ≤Ãyâ%̨ Î≈ ~ÓÇ ˛ô%òÓ˚yÓ,!_Ó˚ õyò !ò¡¨!ú!Öì˛ äÈˆÏÑ˛Ó˚ õyïƒˆÏõ ≤Ãî_ £ú–

  v z̨̨ ô¢Ç£yÓ˚ (Conclusion) :

˛ô!Ó˚ü#úˆÏò ≤ÃyÆ ö˛úyö˛ú ˆÌˆÏÑ˛ ≤Ãì˛#Î˚õyò ˆÎ !Ó!¶˛ß¨ ≤Ããy!ì˛Ó˚ ˛ô%òÓ˚yÓ,!_Ó˚ áòc Óy ≤Ãyâ%˛ˆÏÎ≈Ó˚

õyˆÏòÓ˚ ¢ˆÏD ¢õ¶˛yˆÏÓ Ñ˛õ Óy ˆÓ!ü £Î˚ òy– ≤Ãyâ%̨ Î≈ ≤ÃÑ,̨ ì˛˛ôˆÏ«˛ ˆÑ˛yˆÏòy ≤Ããy!ì˛Ó˚ v z̨̨ ô!fl˛i!ì˛ ˆò£z ˆ¢£z

fl˛iyò=!ú Óyî !î Ï̂Î˚ ˆÑ˛Óú Ó¢Óy¢Ñ˛yÓ˚# xMÈ˛ Ï̂úÓ˚ ¢y Į̈̂ ô Ï̂«˛ áòc ˆÓyG˛yÎ˚– ~ Ï̂Ñ˛£z Ó Ï̂ú xò%¶)̨ ì˛ áòc Óy

£ẑ ÏÑ˛yú!ãÑ˛ƒyú áòc (realised density or ecological density) ˛!£ Ï̂¢ Ï̂ÓÁ v ẑ̨ ÏÕ‘!Öì˛ £Î̊– ~£z Ñ˛yÓ̊ Ï̂í

áòˆÏcÓ˚ xyÇ!üÑ˛ õyò ¢Ó≈îy ≤Ãyâ%̨ Î≈ xˆÏ˛ô«˛y ˆÓ!ü £Î˚– Óì≈˛õyò ö˛úyö˛ú ˆÌˆÏÑ˛ ~›˛yÁ ≤Ãì˛#Î˚õyò ˆÎ

ˆÑ˛yˆÏòy ≤Ããy!ì˛Ó˚ ˛ô%òÓ˚yÓ,!_ Ñ˛õ £ˆÏú áòc ~ÓÇ ≤Ãyâ%̨ ˆÏÎ≈Ó˚ õyˆÏòÓ˚ ˛ôyÌ≈Ñ˛ƒ ˆÓ!ü £Î˚– xyÓyÓ˚ ˛ô%òÓ˚yÓ,!_Ó˚

õyò ˆÓ!ü £ˆÏú ì˛y£yˆÏîÓ˚ áòc ~ÓÇ ≤Ãyâ%̨ ˆÏÎ≈Ó˚ õyˆÏòÓ˚ õˆÏïƒ ˛ôyÌ≈Ñ˛ƒ Ñ˛ˆÏõ xyˆÏ¢– ì˛y£z ˆÑ˛yˆÏòy ≤Ããy!ì˛Ó˚

˛ô%òÓ˚yÓ,!_Ó˚ õyò ˆÎÖyˆÏò 100% ˛ˆ¢£z xMÈ˛ˆÏú áòˆÏcÓ˚ õyò ~ÓÇ ≤Ãyâ%̨ ˆÏÎ≈Ó˚ õyò ¢õyò £Î˚– ˛ô%òÓ˚yÓ,!_

ˆÓ!ü £ˆÏú ˆÑ˛yÌyÁ ˆÑ˛yˆÏòy ≤Ããy!ì˛Ó˚ v z̨!qî Îeì˛e ˛ôyÁÎ˚yÓ˚ ¢Ω˛yÓòy ˆÓ!ü !Ñ˛ls˘˛ ˆÓ!ü ¢ÇÖƒyÎ˚ ˛ôyÁÎ˚y

Óy òy ˛ôyÁÎ˚y !ò¶≈˛Ó˚ Ñ˛ˆÏÓ˚ áòc Óy ≤Ãyâ%˛ˆÏÎ≈Ó˚ Á˛ôÓ˚– ì˛y£z ≤ÃˆÏÎ˚yãˆÏòÓ˚ ≤ÃÑ,˛!ì˛Ó˚ Á˛ôÓ˚ !ò¶≈˛Ó˚ Ñ˛Ó˚ˆÏÓ

˛ô%òÓ˚yÓ,!_ !Ñ˛ÇÓy áòc Óy ≤Ãyâ%˛ˆÏÎ≈Ó˚ õyò !òí≈Î˚–
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20.2a.4 ˛ôk˛!ì˛ÈÙÈ4 :

Ó˚yv˛zò!Ñ˛Î˚yÓ˚ !òï≈y!Ó˚ì˛ üì˛Ñ˛Ó˚y õy˛ôˆÏÑ˛ !Ó!¶˛ß¨ v˛z!qî ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í !òí≈Î˚–

(Determination of frequency classes of different plant population following the
percentage parameter of Raunkiaer)

  ì˛_¥ (Principle) :

!ö ˛ˆÏÑ˛yˆÏÎ˚!™ Óy ˆ˛ôÔòÉ˛ô%!òÑ˛ì˛y ˆÑ˛yˆÏòy v˛z!qî ≤Ããy!ì˛ ¢õ!¤˛Ó˚ x!¶˛ˆÏÎyãòÜì˛ !Óhfl˛ÏyÓ˚ «˛õì˛y !òˆÏî≈ü

Ñ˛ˆÏÓ˚– Îy£yˆÏîÓ˚ ˆ˛ôÔò˛ô%!òÑ˛ì˛y ˆÓ!ü ì˛y£yˆÏîÓ˚ ì˛yˆÏîÓ˚ ˆ¢£z xMÈ˛ˆÏú !Óhfl˛ÏyÓ˚ «˛õì˛yÁ ˆÓ!ü– ˆÑ˛yˆÏòy

~Ñ˛!›˛ xMÈ˛ˆÏú !¶˛ß¨ !¶˛ß¨ ≤Ããy!ì˛Ó˚ ˆ˛ôÔòÉ˛ô%!òÑ˛ì˛y !¶˛ß¨!¶˛ß¨ £ˆÏÎ˚ ÌyˆÏÑ˛– ~£z !Ó!¶˛ß¨ì˛y ˆÓyG˛yˆÏì˛

ˆ˛ôÔòÉ˛ô%!òÑ˛ì˛y Ï̂Ñ˛ üì˛Ñ˛Ó̊y !£ Ï̂¢ Ï̂Ó 5˛!›˛ ˆ◊!í Ï̂ì˛ ¶˛yÜ Ñ˛ Ï̂Ó̊ Ï̂äÈò ≤ÃÖƒyì˛ £ẑ ÏÑ˛yú!ãfi›˛ Ó̊yv z̨ò!Ñ˛Î̊yÓ̊ (1934)–

Ó˚yv˛zò!Ñ˛Î˚yÓ˚ ≤Ãî_ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ üì˛Ñ˛Ó˚y õyò !ò¡¨Ó˚*˛ô ≠

˛ô%òÓ˚yÓ,!_ ˆ◊!í ˛ô%òÓ˚yÓ,!_ õyò (Frequency value)

A 1 – 20%

B 21 – 40%

C 41 – 60%

D 61 – 80%

E 81 – 100%

Ó˚yv˛zò!Ñ˛Î˚yÓ˚ÈÙÈ~Ó˚ xò%ü#úò xò%ÎyÎ˚# ˆÑ˛yˆÏòy !Óhfl˛#Ïí≈ xMÈ˛ˆÏúÓ˚ fl˛iyÎ˚# v˛z!qî ¢¡±îyˆÏÎ˚ !Ó!¶˛ß¨

˛ô%òÓ˚yÓ,!_ÈÙÈˆ◊!íÓ˚ ˆÎ fl˛∫y¶˛y!ÓÑ˛ üì˛Ñ˛Ó˚y xò%˛ôyì˛ ˆîÖy ÎyÎ˚ ì˛y !ò¡¨Ó˚*˛ô ≠ A–53%, B–14%, C–
9%, D–8% ˛~ÓÇ E–16% – ~£z üì˛Ñ˛Ó̊y xò%̨ ôyì˛ ÚÚfl ∫̨y¶˛y!ÓÑ˛ ˛ô%òÓ̊yÓ,!_ !Óhfl Į̈yÓ̊Û (normal frequency
distribution) ˛!£ Ï̂¢ Ï̂Ó ˛ô!Ó̊!â˛ì˛– ˆÑ˛y Ï̂òy xMĘ̀ Ï̂úÓ̊ ≤Ããy!ì˛ ˛ô%òÓ̊yÓ,!_ Ó,!k˛Ó̊ ¢ Ï̂D ˆÑ˛y Ï̂òy v z̨!qî ¢¡±îy Ï̂Î̊Ó̊

¢õ¢_¥ì˛y (homogenity) Ó,!k˛ ˛ôyÎ˚ Îy£y ˆ¢ÖyòÑ˛yÓ˚ ≤Ããy!ì˛ ˜Ó!â˛eƒ Ó,!k˛ Ñ˛ˆÏÓ˚–

  v˛z˛ôÑ˛Ó˚í (Requirements) :

v˛z!qî ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ !òí≈ˆÏÎ˚Ó˚ ãòƒ ÓƒÓ£*ì˛ â˛ì%˛ˆÏ‹Òyí ˆÌˆÏÑ˛£z ˛ô%òÓ˚yÓ,!_ ˆ◊!í !òí≈Î˚

Ñ˛Ó˚y £Î˚– ì˛y£z v z̨̨ ôÑ˛Ó˚í¢õ)£ ~ˆÏ«˛ˆÏeÁ xò%Ó˚*˛ô–

  ˛ôk˛!ì˛ (Procedure) :

v˛z!qî ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ !òí≈ˆÏÎ˚Ó˚ ~Ñ˛£z ˛ôk˛!ì˛ xÓú¡∫ò Ñ˛Ó˚y £Î˚– ˛ôˆÏÓ˚ v˛y›˛y ¢#ˆÏ›˛

Ó˚yv z̨ò!Ñ˛Î˚yÓ˚ ≤Ãî_ üì˛Ñ˛Ó˚y !£ Ï̂¢Ó xò%ÎyÎ˚# ≤Ã!ì˛!›˛ ≤Ããy!ì˛Ó˚ ãòƒ A, B, C, D ˛Á E ˛ˆ◊!í v ẑ̨ ÏÕ‘Ö

Ñ˛Ó˚y £Î˚– ~ãòƒ x!ì˛!Ó˚_´ xyÓ˚ ~Ñ˛!›˛ Ñ˛úyõ ¢Ç Ï̂ÎyÜ Ñ˛Ó˚y £Î˚–
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≤Ããy!ì˛ xhs˘ ≈̨¶%̨ _´Ñ˛yÓ˚#

òõ%òy â˛ì%̨ Ï̂‹Òyí

e´!õÑ˛ â˛ì%˛ˆÏ‹Òyí xhs˘≈˛¶%˛_´ v˛z!qî fl˛i!˛ôì˛ ˆõy›˛ â˛ì%̨ Ï̂‹Òyí ≤Ããy!ì˛ ≤Ã!ì˛ ≤Ããy!ì˛

¢ÇÖƒy ≤Ããy!ì˛Ó˚ òyõ (Qt) = 5 ˆõy›˛ â˛ì%̨ ˆÏ‹Òyí ˛ô%òÓ˚yÓ,!_

[ v z̨îy£Ó˚í fl ∫̨Ó˚*˛ô ] Q1 Q2 Q3 Q4 Q5 ¢ÇÖƒy Qsp) ˆ◊!í

1 Commelina benghalensis + + + + + 5 100% E
SÑ˛ˆÏõ!úòy ˆÓAáyˆÏúò!¢¢V

2 Rumex dentatus + 1 20% A
SÓ̊&ˆÏõ: ˆv˛ˆÏr›˛›˛y¢V

3 Acalypha indica + + 2 40% B
SxƒyÑ˛ƒyúy£zö˛y £z!u˛Ñ˛yV

4 Alternanthera sessilis + + + + + 5 100% E
SxŒ›˛yÓ̊òƒyòˆÏÌÓ̊y ˆ¢!¢!ú¢V

5 Cyperus rotundus + + + 3 60% C
S¢y£zˆÏ˛ôÓ̊y¢ ˆÓ̊y›˛yu˛y¢V

6 Leonurus sibiricus + 1 20% A
S!úÁ!òv˛zÓ̊y¢ !¢!Ó!Ó̊Ñ˛y¢V

7 Chenopodium album + + + + 4 80% D
S!â˛ˆÏòyˆÏ˛ôy!v˛Î̊yõ xƒyúÓyõV

8 Boerhavia repens + + 2 40% B
SˆÓyˆÏÎ̊Ó̊ˆÏ£!¶˛Î̊y !Ó̊ˆÏ˛ô™V

9 Ruellia tuberosa + 1 20% A
SÓ̊&ˆÏÎ̊!úÎ̊y !›˛v˛zˆÏÓ Ï̂Ó̊y¢yV

10 Amaranthus viridis + + + 3 60% C
SxƒyõyÓ̊ƒyòÌy¢ !¶˛!Ó̊!v˛¢V

11 Croton bonplandianum + + 2 40% B
Sˆe´y›˛ò Óò≤’ƒyò!v˛Î̊yòyõV

12 Centella asiatica + 1 20% A
Sˆ¢ˆÏr›˛úy ~!¢Î̊y!›˛Ñ˛yV

13 Xanthium strumarium + 1 20% A
Sãƒy!s˛iÎ̊yõ fi› Δ̨̂ Ïõ!Ó̊Î̊yõV

!Ó!¶˛ß¨ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¶%̨ _´ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy ÎÌye´ Ï̂õ ÈÙÙÙÈ A = 5, B = 3, C= 2, D = 1
˛~ÓÇ E = 2–
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¢Ó≈y!ïÑ˛ ≤Ããy!ì˛ xhs˘˛≈¶%˛_´Ñ˛yÓ˚# ˛ô%òÓ˚yÓ,!_ ˆ◊!í £ú A ˛~ÓÇ ì˛yÓ˚˛ôˆÏÓ˚£z ˆ◊!í B– ¢Ó≈!ò¡¨ ≤Ããy!ì˛

¢ÇÖƒyÓ˚ ˛˛ô%òÓ˚yÓ,!_ ˆ◊!í £ú D – ˛ô%òÓ˚yÓ,!_ ˆ◊!í C ˛~ÓÇ E ˛myÓ˚y xhs˘≈˛¶%̨ _´Ñ˛yÓ˚# ≤Ããy!ì˛ ¢ÇÖƒy

õyG˛y!Ó˚– £z£y Ó˚yv˛zò!Ñ˛ˆÏÎ˚Ó˚ fl˛∫y¶˛y!ÓÑ˛ ˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚ òƒyÎ˚––

  v z̨̨ ô¢Ç£yÓ˚ (Conclusion) :

ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ ˛ô%òÓ˚yÓ,!_Ó˚ õyò ˆÌˆÏÑ˛ !Ó!¶˛ß¨ v z̨!qî ≤Ããy!ì˛Ó˚ !Óhfl˛ÏyÓ˚ ¢¡∫̂ Ïı˛ ïyÓ˚íy ˛ôyÁÎ˚y ÎyÎ˚–

˛ô%òÓ˚yÓ,!_ ˆ◊!í xò%ÎyÎ˚# ˆÑ˛yˆÏòy xMÈ˛ˆÏú !Ó!¶˛ß¨ v z̨!qî ≤Ããy!ì˛Ó˚ x!¶˛ˆÏÎyãòÜì˛ ¢yö˛úƒ ˆÓyG˛y ÎyÎ˚–

˛ô%òÓ˚yÓ,!_ ˆ◊!í ÈÙÈ A ˛!Ñ˛ÇÓy B ˛xˆÏ˛ô«˛y D ˛!Ñ˛ÇÓy E-˛~Ó˚ ≤Ããy!ì˛Ó˚ !Óhfl˛ÏyÓ˚ x!ïÑ˛ì˛Ó˚ ¢%¢õ ~ÓÇ ì˛yÓ˚y

ˆ¢£z xMÈ˛ Ï̂ú x!ïÑ˛õyeyÎ˚ x!¶˛ Ï̂Îy!ãì˛– Óì≈̨ õyò ˛ô!Ó˚ü#úò ≤ÃyÆ ö˛úyö˛ Ï̂ú S~›˛y ≤Ãì˛#Î˚õyò £Î˚– ~äÈyv ¸̨y

~Ñ˛£z ˛ô%òÓ̊yÓ,!_ ˆ◊!í¶%̨ _´ (frequency class) ˛!Ó!¶˛ß̈ v z̨!qî ≤Ããy!ì˛ Ï̂îÓ̊ õ Ï̂ïƒ x!¶˛ Ï̂ÎyãòÜì˛ ¢¡ôÑ≈̨ Á

˛ôyÁÎ˚y ÎyÎ˚–

20.2a.5 ˛ôk˛!ì˛ÈÙÈ5 :

˛ô!Ó˚ü#úˆÏò ≤ÃyÆ !Ó!¶˛ß¨ ≤Ããy!ì˛ ¢õ!‹TÓ˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ üì˛yò%˛ôy!ì˛Ñ˛ !Óhfl˛ÏyˆÏÓ˚Ó˚ ¢ˆÏD

Ó̊yv z̨ò!Ñ˛Î̊yÓ̊ ≤Ãî_ ˛ô%òÓ̊yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó̊ fl ∫̨y¶˛y!ÓÑ˛ !Óhfl Į̈yÓ̊ ì%̨ úòy– (Comparison of frequency
classes distribution obtained from the studied plant populations with that of
Raunkiaer’s normal frequency distribution).

  ì˛_¥ (Principle) :

ˆÑ˛y Ï̂òy ˛ô!Ó˚ü#úò xMÈ˛ Ï̂úÓ˚ v z̨!qî ¢¡±îyÎ˚¶%̨ _´ (plant community) ˛!¶˛ß¨ÈÙÈ!¶˛ß¨ ≤Ããy!ì˛ Ï̂Üy!¤˛Ó˚

(population) ˛!¶˛ß¨ !¶˛ß¨ !ö ˛ˆÏÑ˛yˆÏÎ˚!™ Óy ˛ô%òÓ˚yÓ,!_ ˆîÖy ÎyÎ˚– Ó˚yv˛zò!Ñ˛Î˚yÓ˚ !Ó!¶˛ß¨ ≤Ããy!ì˛ˆÏÜy¤˛#Ó˚

˛ô%òÓ˚yÓ,!_Ó˚ õyò üì˛Ñ˛Ó˚y xò%˛ôyˆÏì˛ ˆõy›˛ 5˛!›˛ ˆ◊!íˆÏì˛ ¶˛yÜ Ñ˛ˆÏÓ˚ˆÏäÈò SÎÌy A, B, C, D, ˛~ÓÇ E)–
ˆÑ˛y Ï̂òy xMÈ˛ Ï̂úÓ˚ ¢Ñ˛ú ≤Ããy!ì˛ ˆÜy¤˛#Ó˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í 5˛!›˛ üì˛yò%̨ ôy!ì˛Ñ˛ !Óhfl Į̈yÓ˚̂ ÏÑ˛ (percentage
distribution) ˛ˆ¢£z xMÈ˛ Ï̂úÓ˚ Óy Ï̂Î˚yú!ãÑ˛ƒyú ˆfl˛ôÑ˛› Δ̨yõ (biological spectrum) ˛Óy ˜ãÓ Óí≈yú#

Óúy £Î˚–

ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ v˛z!qî ¢¡±îyÎ˚¶%˛_´ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒyÓ˚ !ò!Ó˚ˆÏÖ ˆÑ˛yˆÏòy ˆÑ˛yˆÏòy ˛ô%òÓ˚yÓ,!_

ˆ◊!íÓ˚ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒyÓ˚ üì˛Ñ˛Ó˚y xò%˛ôyì˛ Óy üì˛yò%̨ ôyì˛ !òí≈Î˚ Ñ˛Ó˚y £Î˚–

ˆÎõòñ

A-˛˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚ ˆõy›˛ ≤Ããy!ì˛Ó˚ ¢ÇÖƒy

A-˛~Ó˚ üì˛yò%˛ôyì˛ = ––––––––––––––––––––––––––––––––– × 100
˛ˆ¢£z ˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏúÓ˚ ˆõy›˛ ≤Ããy!ì˛ ¢ÇÖƒy

xò%Ó˚*ˆÏ˛ô ˛ô%òÓ˚yÓ,!_ ˆ◊!íÈÙÈ B, C, D ˛~ÓÇ E-˛~Ó˚ üì˛yò%̨ ôyì˛ !òí≈Î˚ Ñ˛Ó˚y £Î˚–
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ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ ≤Ããy!ì˛ ˆÜy¤˛#Ó˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í ÈÙÙÙÈ B, C ~ÓÇ D-˛~Ó˚ x!ïÑ˛ì˛Ó˚ üì˛yò%˛ôy!ì˛Ñ˛

õyò ˆ¢£z xMÈ˛ˆÏúÓ˚ v˛z!qî ¢¡±îyˆÏÎ˚Ó˚ x¢õ¢_¥ì˛y (heterogenity) ˛~ÓÇ ˛ô%òÓ˚yÓ,!_ ˆ◊!íñ E-˛~Ó˚

x!ïÑ˛ì˛Ó˚ õyò ˆ¢£z ¢%¢õ¢_¥ì˛y (homogenity) ˛!ò Ï̂î≈ü Ñ˛ Ï̂Ó˚–

≤Ãâ%˛Ó˚ ¢ÇÖƒÑ˛ â˛ì%˛ˆÏ‹Òyí òõ%òy ¢Ç@˘ÃˆÏ£Ó˚ õyïƒˆÏõ Ó˚yv˛zò!Ñ˛Î˚yÓ˚ ≤ÃyÆ !Ó!¶˛ß¨ ˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚ Üv˛¸

üì˛yò%̨ ôyì˛ £ú : A–53%, B–14%, C–9%, D–8% ˛~ÓÇ E–16% ˛~ Ï̂Ñ˛£z Ó˚yv z̨ò!Ñ˛Î˚y Ï̂Ó˚Ó˚ ˛ô%òÓ˚yÓ,!_

ˆ◊!íÓ̊ fl ∫̨y¶˛y!ÓÑ˛ !Óhfl Į̈yÓ̊ (Raunkiaer’s normal frequency distribution) ˛Óúy £Î̊– ~Ó̊ ¢ Ï̂D ì%̨ úòy

Ñ˛Ó˚ˆÏú ˆÑ˛yˆÏòy ˛ô!Ó˚ü#úò xMÈ˛ˆÏú v z̨!qî ≤Ããy!ì˛¢õ)ˆÏ£Ó˚ ˛ô%òÓ˚yÓ,!_Ó˚ !Óhfl˛ÏyÓ˚ Ñ˛ì˛›˛y fl˛∫y¶˛y!ÓÑ˛ ì˛y xò%ïyÓò

Ñ˛Ó˚y ÎyÎ˚–

  v˛z˛ôÑ˛Ó˚í (Requirements) :

v˛z!qî ≤Ããy!ì˛Ó˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í !òí≈ˆÏÎ˚Ó˚ ˛ôÓ˚Óì˛≈# ¢ÇˆÏÎyãò !£ˆÏ¢ˆÏÓ òì%˛ò Ñ˛ˆÏÓ˚ xyÓ˚ ˆÑ˛yˆÏòy

v z̨̨ ôÑ˛Ó˚í ≤ÃˆÏÎ˚yãò £Î˚ òy– ˆÑ˛Óúõye v˛y›˛y ¢#›˛ñ Ñ˛ƒyúÑ%̨ ˆÏú›˛Ó˚ñ ˆ˛ôòÈÙÈˆ˛ôò!¢úñ ˆflÒú ~ÓÇ @˘Ãyö˛ˆÏ˛ô˛ôyÓ˚

≤ÃˆÏÎ˚yãò £Î˚–

  ˛ôk˛!ì˛ (Procedure) :

v˛z!qî ≤Ããy!ì˛ ˆÜy¤˛#Ó˚ ˛ô%òÓ˚yÓ,!_ ~ÓÇ ˛ô%òÓ˚yÓ,!_ ˆ◊!í !òí≈ˆÏÎ˚Ó˚ ˛ô)Ó≈ v˛zˆÏÕ‘!Öì˛ ˛ôk˛!ì˛ xò%¢Ó˚ˆÏíÓ˚

˛ôÓ˚ ~ÖyˆÏò !Ó!¶˛ß¨ ˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚ üì˛yò%˛ôyì˛ !£¢yÓ Ñ˛Ó˚y £Î˚ ~ÓÇ ~Ñ˛!›˛ @˘Ãyö˛ ˆ˛ô˛ôyˆÏÓ˚ ˆ¢£z

õyòÈÙÈxò%ÎyÎ˚# ˆÓ˚Ö!â˛e xB˛ò Ñ˛Ó˚y £Î˚– ~Ñ˛£z ¢ˆÏD Ó˚yv z̨ò!Ñ˛Î˚yˆÏÓ˚Ó˚ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó˚ fl ∫̨y¶˛y!ÓÑ˛

!Óhfl˛ÏyˆÏÓ˚Ó˚ üì˛Ñ˛Ó˚y õyò ˆÓ˚Ö!â˛eyÑ˛yˆÏÓ˚ ì%̨ úòy Ñ˛Ó˚y £Î˚–

  ö˛úyö˛ú (Results) :

˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú Ó˚yv z̨ò!Ñ˛Î˚yÓ˚ ≤Ãî_ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¶%̨ _´ ≤Ããy!ì˛ ¢õ!‹TÓ˚ (population) ˛¢ÇÖƒy

~ÓÇ ˆõy›˛ ≤Ããy!ì˛Ó˚ ¢yˆÏ˛ôˆÏ«˛ ≤ÃyÆ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ üì˛yò%˛ôy!ì˛Ñ˛ õyò !ò¡¨Ó˚*˛ô :

˛ô%Ó˚yÓ,!_ ˆ◊!í ≤Ã!ì˛ ˆ◊!í¶%̨ _´ ˆõy›˛ ˆõy›˛ ˛ô!Ó˚ü#!úì˛ ˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚

(Frequency Classes) ˛≤Ããy!ì˛ ¢ÇÖƒy ≤Ããy!ì˛ ¢ÇÖƒy üì˛yò%̨ôyì˛

A 5
5

13  × 100 = 38.5

B 3 3
13  × 100 = 23.1

C 2 13 2
13  × 100 = 15.4

D 1 1
13  × 100 = 7.7

E 2 2
13  × 100 = 15.4
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˛ô!Ó˚ü#!úì˛ xMÈ˛ˆÏú ≤ÃyÆ ˛ô%òÓ˚yÓ,_ ˆ◊!í¢õ)ˆÏ£Ó˚ üì˛yò%˛ôy!ì˛Ñ˛ !Óhfl˛ÏyÓ˚ Ó˚yv˛zò!Ñ˛Î˚yÓ˚ ≤Ãî_ ˛ô%òÓ˚yÓ,_

ˆ◊!í¢õ%ˆÏ£Ó˚ fl˛∫y¶˛y!ÓÑ˛ üì˛yò%˛ôy!ì˛Ñ˛ !Óhfl˛ÏyˆÏÓ˚Ó˚ ì%˛úòy !òˆÏ¡¨ ≤Ãî_ £ú É

˛ô%òÓ˚yÓ,_ ˆ◊!í ˛ô!Ó˚ü#úò ≤ÃyÆ ˛ô%òÓ̊yÓ,_ Ó̊yv z̨ò!Ñ˛Î̊yÓ̊ ≤Ãî_ ˛ô%òÓ̊yÓ,_

ˆ◊!í¢õ)̂ Ï£Ó̊ üì˛yò%̨ ôy!ì˛Ñ˛ ˆ◊!í¢õ)̂ Ï£Ó̊ fl ∫̨y¶˛y!ÓÑ˛

!Óhfl Į̈yÓ̊ üì˛yò%̨ ôy!ì˛Ñ˛ !Óhfl Į̈yÓ̊

A 38.5 53

B 23.1 14

C 15.4 9

D 7.7 8

E 15.4 16

˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ ì%˛úòyõ)úÑ˛ !Óhfl˛ÏyÓ˚ !â˛e !ò¡¨Ó˚*˛ô :

˛ô%òÓ˚yÓ,_ ˆ◊!í ˛˛ô%òÓ˚yÓ,_ ˆ◊!í

˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ Ó˚yv˛zò!Ñ˛Î˚yÓ˚ ˛˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ ˛ô!Ó˚ü#úò

≤Ãî_ fl˛∫y¶˛y!ÓÑ˛ !Óhfl˛ÏyÓ˚ !â˛e ≤ÃyÆ !Óhfl˛ÏyÓ˚ !â˛e

(Normal frequency Frequency class distribution
distribution diagram) diagram obtained from the

present study.
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  v z̨̨ ô¢Ç£yÓ˚ (Conclusion) :

Ó˚yv˛zò!Ñ˛Î˚yÓ˚ ≤Ãî_ üì˛yò%˛ôyˆÏì˛ v˛z!qˆÏîÓ˚ !Ó!¶˛ß¨ ˛ô%òÓ˚yÓ,!_ ˆ◊!íÓ˚ fl˛∫y¶˛y!ÓÑ˛ !Óhfl˛ÏyˆÏÓ˚Ó˚ ÓyÓ˚!â˛e (Bar
graph) !Ó˛ôÓ˚#ì˛ ‘J’ xyÑ˛yˆÏÓ˚Ó˚ £Î˚– Óì≈˛õyò ˛ô!Ó˚ü#úò ≤ÃyÆ ˛ô%òÓ˚yÓ,!_ ˆ◊!í¢õ)ˆÏ£Ó˚ üì˛yò%˛ôy!ì˛Ñ˛

!Óhfl˛ÏyˆÏÓ˚Ó˚ ÓyÓ˚!â˛eÁ xˆÏòÑ˛›˛y !Ó˛ôÓ˚#ì˛ ‘J’ (inverted ‘J’) xyÑ˛yˆÏÓ˚Ó˚ £ˆÏÎ˚ˆÏäÈ– ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ v˛z!qî

¢¡±îyˆÏÎ˚Ó˚ fl˛iy!Î˚cñ ˛ôy!Ó˚˛ôy!Ÿª≈Ñ˛ v z̨˛ôoÓ (disturbances) ÈÙÈ~Ó˚ õyeyñ â˛ì%̨ ˆÏ‹Òyí òõ%òyÓ˚ ò)ƒòì˛õ ¢ÇÖƒyñ

òõ%òy ¢Ç@˘Ã Ï̂£Ó̊ ¢!‡˛Ñ˛ì˛y (accuracy of sampling)  £zì˛ƒy!îÓ̊ Á˛ôÓ̊ !ò¶≈̨ Ó̊ Ñ˛ Ï̂Ó̊ ˛ô%òÓ̊yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó̊

üì˛yò%˛ôy!ì˛Ñ˛ !Óhfl˛ÏyÓ˚ Ó˚yv˛zò!Ñ˛Î˚yˆÏÓ˚Ó˚ fl˛∫y¶˛y!ÓÑ˛ !Óhfl˛ÏyˆÏÓ˚Ó˚ ¢yˆÏ˛ôˆÏ«˛ !¶˛ß¨õyeyÓ˚ £ˆÏÎ˚ ÌyˆÏÑ˛– £z£yÓ˚ ö˛ˆÏú

ì˛y£yˆÏîÓ˚ ÓyÓ˚!â˛e !Ó˛ôÓ˚#ì˛ ‘J’ xyÑ˛yÓ˚ äÈyv ¸̨yÁ xòƒyòƒ xyÑ˛yˆÏÓ˚Ó˚ £ˆÏÎ˚ ÌyˆÏÑ˛–

20.2a  ≤ÃŸ¿yÓú# (Terminal Questions)

1. v z̨!qî ¢¡±îyÎ̊ (Plant community) Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ̊⁄

2. v z̨!qî ≤Ããy!ì˛ ¢õ!‹T (Plant population) Ñ˛y£y Ï̂Ñ˛ Ó Ï̂ú⁄

3. ≤Ããy!ì˛ áòc ~ÓÇ ≤Ããy!ì˛ ≤Ãyâ%̨ Ï̂Î≈Ó˚ (abundance) õˆÏïƒ ˛ôyÌ≈Ñ˛ƒ !Ñ˛⁄

4. ≤Ããy!ì˛ ˛ô%òÓ˚yÓ,!_ (Frequnency) xò%ü#úˆÏòÓ˚ v ẑ̨ Ïjüƒ !Ñ˛⁄

5. ≤Ããy!ì˛ ˆ«˛eö˛ú Óe´ (Species-area curve) ˆÌˆÏÑ˛ !Ñ˛ !ò!í≈ì˛ £Î˚–

6. â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ xyÑ˛yÓ˚ ÓúˆÏì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

7. ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ â˛ì%˛ˆÏ‹ÒyˆÏíÓ˚ ò)ƒòì˛õ ¢ÇÖƒy ÓúˆÏì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

8. ≤Ããy!ì˛ ˛ô%òÓ˚yÓ,!_ ˆ◊!í=!ú (Frequency classes) !Ñ˛ ¶˛yˆÏÓ !òÓ≈yâ˛ò Ñ˛Ó˚y £Î˚⁄

9. ˛ô%òÓ˚yÓ,!_ ˆ◊!í A ~ÓÇ E xhs˘ ≈̨¶%̨ _´ v z̨!qî ≤Ããy!ì˛¢õ)̂ Ï£Ó˚ !Óhfl Į̈yÓ˚ ˆÑ˛õò £Î˚–

10. ˛ô%òÓ̊yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó̊ fl ∫̨y¶˛y!ÓÑ˛ !Óhfl Į̈yÓ̊ (Normal distribuiton of frequency classes)
Óú Ï̂ì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

11. Ó̊yv z̨ò!Ñ˛Î̊yÓ̊ÈÙÈ~Ó̊ ˛ô%òÓ̊yÓ,!_ ˆ◊!í¢õ)̂ Ï£Ó̊ fl ∫̨y¶˛y!ÓÑ˛ !Óhfl Į̈y Ï̂Ó̊Ó̊ ÓyÓ̊!â˛ Ï̂eÓ̊ (Bar graph) xyÑ˛yÓ̊

ˆÑ˛õò £Î˚⁄

20.2B v z̨_Ó˚õyúy (Key to the Answers)

1. 20.2a ¶)̨ !õÑ˛y xÇü ˆîÖ%ò

2. ˙
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3. 20.2a 3 xÇü

4. 20.2a 4 xÇü

5. 20.2a 1 xÇü

6. 20.2a 1 xÇü

7. 20.2a 1 xÇü

8. 20.2a 5 xÇü

9. 20.2a 5 xÇü

10. 20.2a 5 xÇü

11. 20.2a 5 xÇü
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~Ñ˛Ñ˛˛ 21  v˛z!qî £yˆÏÓ≈!Ó˚Î˚yõ òõ%òy ≤Ãlfl˛!ì˛Ñ˛Ó˚í– !Ó!¶˛ß¨ v˛z!qî

≤Ããy!ì˛Ó˚ îüÖy!ò £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ãõyÑ˛Ó˚í– (Preparation and
submission of ten herbarium specimens of different
taxa)

Ü‡˛ò

21.0 v ẑ̨ Ïjüƒ

21.1 ≤Ãhfl˛ÏyÓòy

21.2 v z̨!qî £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ˜ì˛!Ó˚Ó˚ ïyÓ˚yÓy!£Ñ˛ ˛ôÎ≈yÎ˚¢õ)£

21.2.1  v z̨!qî òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ ≤Ãíyú#

21.2.2  v z̨!qî òõ%òyÓ˚ !â˛˛ôyÑ˛Ó˚í (Pressing of plant specimens)

21.2.3  !â˛˛ôy v z̨!qî òõ%òyÓ˚ ÷‹ÒÑ˛Ó˚í (Drying of pressed plant specimens)

21.2.4  v z̨!qî òõ%òyÓ˚ ¢Çfl įy˛ôò (Mounting of the plant specimens)

21.2.5  ¢ÇÓ˚«˛í (Preservation)

21.2.6  £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy¢õ)̂ Ï£Ó˚ v z̨̨ ôfl˛iy˛ôò (Submission of herbarium sheet)

21.3 ≤ÃŸ¿yÓú#

21.4 v˛z_Ó˚õyúy

21.0  v ẑ̨ Ïjüƒ

£yˆÏÓ≈!Ó˚Î˚yõ òõ%òy £ú î#á≈fl˛iyÎ˚# ¢ÇÓ˚«˛í Á ≤Ãîü≈ˆÏòÓ˚ ãòƒ !ò!î≈‹T xyÑ˛yˆÏÓ˚Ó˚ (42 × 28 cm) ˆõy›˛y

Ñ˛yÜˆÏã ¢Çfl˛iy!˛ôì˛ ¢Ç!«˛Æ ˛ô!Ó˚!â˛!ì˛ÈÙÈ!â˛Ó˚Ñ%˛›˛ Óy ˆúˆÏÓú (12 × 8 cm)ÈÙÈ˛¢£ S=ÆÓ#ã#V v z̨!q Ï̂îÓ˚ ÷‹ÒÈ

~ÓÇ ¢õõy!eÑ˛ òõ%òy !ÓˆÏü°Ï– ~£z ~Ñ˛ˆÏÑ˛ xy˛ôòyÓ˚y ˆ¢ ¢¡ôˆÏÑ≈˛ ˛ô!Ó˚!â˛ì˛ £ˆÏÓò ~ÓÇ £yˆÏì˛ Ñ˛úˆÏõ

!üÖˆÏì˛ ˛ôyÓ˚ˆÏÓò !Ñ˛¶˛yˆÏÓ v z̨!qî òõ%òy ¢ÇÓ˚«˛í Ñ˛Ó˚y £Î˚–

21.1 ≤Ãhfl Į̈yÓòy

˛ô,!ÌÓ#Ó˚ !Ó!¶˛ß¨ ~úyÑ˛yÓ˚ ãúÓyÎ˚%ñ õ,!_Ñ˛y Á ¶)˛≤ÃÑ,˛!ì˛Ó˚ !Ó!¶˛ß¨ì˛yÓ˚ ¢yˆÏÌ ¢yˆÏÌ !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚

v z̨!qî ¢¡±îyÎ˚ ˆîÖˆÏì˛ ˛ôyÁÎ˚y ÎyÎ˚– xyÓyÓ˚ ÓäÈˆÏÓ˚Ó˚ !Ó!¶˛ß¨ }ì%̨ ˆÏì˛ ì˛yˆÏîÓ˚ Ó˚*˛ô ~ÓÇ Ü‡˛ò !¶˛ß¨ !¶˛ß¨
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£ˆÏì˛Á ˆîÖy ÎyÎ˚– ˆÑ˛yˆÏòy !ò!î≈‹T ~úyÑ˛yÎ˚ !ÓˆÏü°Ï ˆÑ˛yˆÏòy ¢õˆÏÎ˚ v z̨!qîÑ%̨ ú (Flora) ˛ô!Ó˚ü#ú Ï̂òÓ˚ ãòƒ

£y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ≤Ãlfl˛ì˛Ñ˛Ó˚í !Ó Ï̂ü°Ï =Ó˚&c˛ô)í≈– x Ï̂ß∫°Ïí ˛ôÓ˚Óì ≈̨# ¢õ Ï̂Î˚ ˆ¢£z xMÈ˛ Ï̂úÓ˚ !Ó!¶˛ß¨ v z̨!qî

≤Ããy!ì˛ ¢¡∫̂ Ïı˛ xy Ï̂Ó˚y !Óüî ˛ô!Ó˚ü#ú Ï̂òÓ˚ ãòƒÁ £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ≤Ãlfl˛ì˛Ñ˛Ó˚í ¶˛#°Ïí =Ó˚&c˛ô)í≈– v z̨!qî

›˛ƒyˆÏ:yò!õ â˛â≈˛yÎ˚ ~ÓÇ ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ v z̨!qîÑ%̨ ˆÏúÓ˚ ò!Ì !£ˆÏ¢ˆÏÓ £yˆÏÓ≈!Ó˚Î˚yõ òõ%òyÓ˚ =Ó˚&c !ÓˆÏü°Ï

v˛zˆÏÕ‘ÖˆÏÎyÜƒ–

21.2 v z̨!qî £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy ˜ì˛!Ó˚Ó˚ ïyÓ˚yÓy!£Ñ˛ ˛ôÎ≈yÎ˚¢õ%£

21.2.1  v z̨!qî òõ%òy ¢Ç@˘Ã Ï̂£Ó˚ ≤Ãíyú# ≠

!òã !òã ˛ôy!Ó˚̨ ôy!Ÿª≈Ñ˛ xMÈ˛ú !Ñ˛ÇÓy !ü«˛yõ)úÑ˛ ºõ Ï̂í !Ü Ï̂Î˚ î)Ó˚Óì≈̨ # xMÈ˛ú x Ï̂ß∫°Ïí Ñ˛ Ï̂Ó˚ £y Ï̂Ó≈!Ó˚Î˚yõ

òõ%òyÓ˚ v z̨̨ ôˆÏÎyÜ# S˛ôy‡˛ƒe´õ xhs˘≈˛¶%̨ _´ ˆÜyˆÏeÓ˚V v z̨!qî ¢Ç@˘Ã£ Ñ˛Ó˚y £Î˚– ˛ôyì˛yñ Ñ˛yu˛ñ ö%̨ úñ ö˛úÈÙÈ¢£

10–20 ˛ˆ¢!r›˛!õ›˛yÓ˚ xÇü Ó#›˛ˆÏ˛ôÓ˚ x@˘Ã¶˛yÜ ˆÌˆÏÑ˛ ¢Ç@˘Ã£ Ñ˛Ó˚y £Î˚– Ó#Ó˚&Í v z̨!qˆÏîÓ˚ xyÑ˛yÓ˚ xò%ÎyÎ˚#

¢Ω˛Ó £ˆÏú õ)úÈÙÈ¢£ òõ%òy ¢Ç@˘Ã£ Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚– òõ%òy ¢Ç@˘ÃˆÏ£ ≤ÃˆÏÎ˚yãò õˆÏì˛y Ñ§˛y!â˛ñ ä%È!Ó˚ñ Ö%Ó˚!˛ô

£zì˛ƒy!îÓ˚ ¢y£yÎƒ ˆòÁÎ˚y £Î˚–

¢ÇÜ,£#ì˛ òõ%òyÎ˚ ¢%ˆÏì˛y !îˆÏÎ˚ ›˛ƒyÜ ò¡∫Ó˚ úy!ÜˆÏÎ˚ Îì˛ ü#á  ¢Ω˛Ó ~Ñ˛!›˛ Óv˛¸ ˛ô!ú!Ìò ÓƒyˆÏÜ ˛ô%ˆÏÓ˚

õ%Ö Óı˛ Ñ˛ˆÏÓ˚ ˆîÁÎ˚y £Î˚ ÎyˆÏì˛ ÷!Ñ˛ˆÏÎ˚ òy ÎyÎ˚– ~Ñ˛ ›%˛Ñ˛Ó˚y ˆ¶˛ãy !›˛¢%ƒˆÏ˛ô˛ôyÓ˚ !Ñ˛ÇÓy Óœ!›˛Ç ˆ˛ô˛ôyÓ˚

˛ô!ú!Ìò Óƒy Ï̂ÜÓ˚ ˆ¶˛ì˛Ó˚ ˆÓ˚̂ ÏÖ !î Ï̂ú v z̨!qî òõ%òy=!ú x!ïÑ˛ì˛Ó˚ ¢ Ï̂ì˛ã Ìy Ï̂Ñ˛– ¢Ç@˘Ã£í ˆ«˛e ˆÌ Ï̂Ñ˛

¢ÇÜ,£#ì˛ v˛z!qˆÏîÓ˚ ~Ñ˛ Óy ~Ñ˛y!ïÑ˛ ö˛ˆÏ›˛y@˘Ãyö˛ !òˆÏì˛ £ˆÏÓ– ˆ¢£z ¢ˆÏD v˛z!qî ≤Ãõy!íÑ˛y Öyì˛yÎ˚ (voucher
book) ˛›˛ƒyÜ ò¡∫Ó˚ xò%ÎyÎ˚# v z̨!qî òõ%òy=!úÓ˚ ¢Ç@˘ÃˆÏ£Ó˚ fl˛iyò Á ì˛y!Ó˚ÖÈÙÈ¢£ òyõñ Ó¢!ì˛ñ fl ∫̨¶˛yÓñ ö%̨ ˆÏúÓ˚

Ó˚Ç ~ÓÇ xòƒyòƒ ˜Ó!ü‹Tƒ ˆÎõòÈÙÙÙÈ úƒy Ï̂›˛:ñ !õv z̨!¢ Ï̂úãñ Üı˛ñ £zì˛ƒy!î ò!Ì¶%̨ _´ Ñ˛Ó˚y £Î˚– Óì≈̨ õy Ï̂ò

ˆõyÓy£zú ˆö˛yˆÏòÓ˚ ¢y£yˆÏÎƒ v z̨!qî ¢Ç@˘Ã£fl˛iyˆÏòÓ˚ GPS ˛ˆúy Ï̂Ñ˛üòÁ ò!Ì¶%̨ _´ Ñ˛Ó˚y £Î˚–

21.2.2  v˛z!qî òõ%òyÓ˚ !â˛˛ôyÑ˛Ó˚í (Pressing of plant specimens) :

¢Ç@˘Ã£fl įú ˆÌ Ï̂Ñ˛ áÓ˚ Óy úƒyÓ Ï̂Ó˚›˛!Ó˚̂ Ïì˛ !ö˛ Ï̂Ó˚ v z̨!qî òõ%òy=!ú ï# Ï̂Ó˚ ï# Ï̂Ó˚ ˆÓÓ˚ Ñ˛ Ï̂Ó˚ !ò!î≈‹T xyÑ˛y Ï̂Ó˚Ó˚

Óœ!›˛Ç ˆ˛ô˛ôyÓ˚ Óy î%£zÈÙÈ!ì˛ò ¶§˛yã Ñ˛Ó˚y ˛ô%Ó˚ˆÏòy ÖÓˆÏÓ˚Ó˚ Ñ˛yÜˆÏãÓ˚ õˆÏïƒ ˆÓ˚ˆÏÖ ˛ôyì˛y Á ö%̨ ú=!úˆÏÑ˛ Îì˛›˛y

¢Ω˛Ó ¶§˛yã ~ÓÇ ¢õ˛ôy!ì˛ì˛£#ò ¶˛yˆÏÓ ˆÓ˚ˆÏÖ â˛y˛ôy !îˆÏì˛ £ˆÏÓ– ~£z ¢õˆÏÎ˚ ~Ñ˛!›˛ Óy î%£z!›˛ ˛ôyì˛y v˛ẑ ÏŒ›˛y

!îÑ˛ Ñ˛ Ï̂Ó˚ Ó˚yÖ Ï̂ì˛ £ Ï̂Ó– ÖÓ Ï̂Ó˚Ó˚ Ñ˛yÜ Ï̂ãÓ˚ ˆ¶˛ì˛Ó˚ v z̨!qî òõ%òyÓ˚ !‡˛Ñ˛ ò# Ï̂â˛ ~ÓÇ v z̨̨ ô Ï̂Ó˚ v z̨̨ ôÎ%_´ xyÑ˛y Ï̂Ó˚Ó˚

!›˛¢%ƒ ˆ˛ô˛ôyÓ˚ÈÙÈ¢£ â˛y˛ôy !îˆÏú v z̨!qî òõ%òy=!ú x!ïÑ˛ì˛Ó˚ fl˛∫y¶˛y!ÓÑ˛ Ó˚ˆÏà ÷Ñ˛ˆÏòy £ˆÏÎ˚ ÁˆÏ‡˛– ~£z Ó˚Ñ˛ˆÏõ

Ñ˛yÜˆÏãÓ˚ ¶§˛yˆÏã Ó˚yÖy ¢õhfl˛Ï òõ%òy=!ú ~Ñ˛¢ˆÏD ˛ôÓ˚˛ôÓ˚ ≤’y£zv˛zv˛ Óy £yÕÒy Ñ˛yˆÏ‡˛ ˜ì˛!Ó˚ v˛z!qî â˛y˛ôyÓ˚

(plant press) ˛õˆÏïƒ ˆÓ˚ˆÏÖ v z̨˛ôÎ%_´ ÁãˆÏòÓ˚ ˆÑ˛yˆÏòy ¶˛yÓ˚# Ólfl˛ !îˆÏÎ˚ â˛y˛ôy !îˆÏÎ˚ ˆÓ˚ˆÏÖ !îˆÏì˛ £ˆÏÓ–
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21.2.3  !â˛˛ôy v˛z!qî òõ%òyÓ˚ ÷‹ÒÑ˛Ó˚í (Drying of pressed plant specimens):

â˛yˆÏ˛ô Ó˚yÖy v˛z!qî òõ%òyÓ˚ ãòƒ ≤ÃÌõ ÓƒÓ£*ì˛ Ñ˛yÜã=!ú 24-48 ˛á^˘›˛y ˛ôˆÏÓ˚ ~Ñ˛£zÓ˚Ñ˛õ ¶˛yˆÏÓ

˛ô!Ó˚Óì≈˛ò Ñ˛ˆÏÓ˚ ˆîÁÎ˚y £Î˚– ~ÓyÓ˚Á Ñ˛yÜˆÏãÓ˚ ¶§˛yˆÏã Ó˚yÖy v z̨!qî òõ%òy=!úˆÏÑ˛ ˛ôÓ˚˛ôÓ˚ ¢y!ãˆÏÎ˚ xò%Ó˚*˛ô

Óy x!ïÑ˛ì˛Ó˚ â˛y Į̈̂ ô ˆÓ˚̂ ÏÖ ˆîÁÎ˚y £Î˚– ~£z ≤Ã!e´Î˚y ˛ôÎ≈yÎ˚e´ Ï̂õ Ñ˛ Ï̂Î˚Ñ˛ÓyÓ˚ x!ïÑ˛ì˛Ó˚ ¢õ Ï̂Î˚Ó˚ ÓƒÓïy Ï̂ò

˛ô%òÓ˚yÓ,_ Ñ˛Ó˚y £Î˚ Îì˛!îò òy v z̨!qî òõ%òy=!ú ¢¡ô)í≈¶˛y Ï̂Ó ÷!Ñ˛ Ï̂Î˚ ÎyÎ˚– ≤Ã Ï̂Î˚yãò ~ÓÇ ¢%!Óïy ÌyÑ˛ Ï̂ú

÷Ñ˛ˆÏòy òõ%òy=!ú £zÌyòˆÏú õyÓ˚!Ñ˛v z̨!Ó˚Ñ˛ ˆÑœ̨ yÓ˚y£ẑ Ïv˛Ó˚ ¢¡ô,_´ oÓˆÏí ~Ñ˛ÓyÓ˚ v%̨ !ÓˆÏÎ˚ ã#Óyí%õ%_´ ~ÓÇ

ã#Óyí% ≤Ã!ì˛ Ï̂Ó˚yï# Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y ÎyÎ˚–

21.2.4  v z̨!qî òõ%òyÓ˚ ¢Çfl˛iy˛ôò (Mounting of the plant specimens) :

¢¡ô)í≈ ÷!Ñ˛ˆÏÎ˚ ÎyÁÎ˚y v˛z!qî òõ%òy=!úÓ˚ ˛ôÿ˛yÍ ˛ô,ˆÏ¤˛ !ò!î≈‹T xyÑ˛yˆÏÓ˚Ó˚ ì%˛!ú !îˆÏÎ˚ ˆö˛!¶˛Ñ˛ú

ãyì˛#Î˚ xy‡˛y ≤Ã Ï̂Î˚yãò õ Ï̂ì˛y áò Ï̂c ≤Ã Ï̂ú!˛ôì˛ Ñ˛Ó˚y £Î˚– ~=!ú Ö%Ó ¢ì˛Ñ≈̨ ì˛yÓ˚ ¢ Ï̂D 42´´ × 28´´ cm
˛õyˆÏ˛ôÓ˚ ü_´ Ñ˛yÜˆÏãÓ˚ (herbarium sheet) ˛Á˛ôÓ˚ õyG˛Öyò ÓÓ˚yÓÓ˚ Sò#ˆÏâ˛Ó˚ v˛yò ˆÑ˛yˆÏí £yˆÏÓ≈!Ó˚Î˚yõ

ˆúˆÏÓú úyÜyˆÏòyÓ˚ ãyÎ˚Üy ˆäÈˆÏv ¸̨V £yÕÒy â˛y˛ô !îˆÏÎ˚ xy›˛!Ñ˛ˆÏÎ˚ ˆîÁÎ˚y £Î˚– ¢%̂ Ïì˛y Ó§yïy ›˛ƒyÜ!›˛ˆÏÑ˛ v˛z!qî

òõ%òyÓ˚ ¢ Ï̂D ˆÓ˚̂ ÏÖ ˆîÁÎ˚y £Î˚– xy‡˛y ¢¡ô)í≈ ÷!Ñ˛ Ï̂Î˚ ˆÜ Ï̂ú òì%̨ ò ÖÓ Ï̂Ó˚Ó˚ Ñ˛yÜ Ï̂ãÓ˚ ¶ §̨y Ï̂ã xyÓyÓ˚ ˆÓü

!Ñ˛ä%È ¢õ Ï̂Î˚Ó˚ ãòƒ â˛y˛ôy !î Ï̂Î˚ Ó˚yÖy £Î˚–

21.2.5  ¢ÇÓ˚«˛í (Preservation) :

£yˆÏÓ≈!Ó˚Î˚yõ òõ%òy=!úˆÏÑ˛ !òã !òã ˆÜye òyõy!B˛ì˛ ˆõy›˛y Óyîy!õ Óy £yÕÒy Ó˚ˆÏàÓ˚ Ñ˛yÜˆÏãÓ˚ !ì˛ò

!îÑ˛ ˆÖyúy ¶§̨ y Ï̂ãñ 18´´ × 12´´, (Family Folder) ˛ˆÓ˚ˆÏÖ ˛ôÓ˚˛ôÓ˚ ¢y!ãˆÏÎ˚ Ó˚yÖy £Î˚– ~=!úˆÏÑ˛ ÷‹Ò

ãyÎ˚ÜyÎ˚ ~Ñ˛!›˛ ÓyˆÏ: Óy Óv ¸̨ Ñ˛¶˛yÓ˚ ö˛y£zú !Ñ˛ÇÓy ˆõy›˛y ˛ô!ú!Ìò ˛ôƒyˆÏÑ˛ˆÏ›˛ ˆÓ˚ˆÏÖ ˆîÁÎ˚y £Î˚– Ñ˛#›˛˛ôì˛D

Á äÈey Ï̂Ñ˛Ó˚ £yì˛ ˆÌ Ï̂Ñ˛ Ó˚«˛y Ñ˛Ó˚̂ Ïì˛ DDT, PDB ˛Óy òƒy˛ôÌ!ú Ï̂òÓ˚ = Ï̂v ¸̨y £y Ï̂Ó≈!Ó˚Î˚yõ ü#›˛ ~ÓÇ ö˛ƒy!õ!ú

Ñ˛¶˛yÓ˚ÈÙÈ~Ó˚ â˛y!Ó˚!îˆÏÑ˛ äÈ!v ¸̨̂ ÏÎ˚ ˆîÁÎ˚y £Î˚– ~äÈyv ¸̨y ˛ô)̂ ÏÓ≈ !Ó°Ïy_´ Ñ˛Ó˚y (poisoned) ˛òy ÌyÑ˛ Ï̂ú ≤Ã Ï̂Î˚yãò

xò%ÎyÎ˚# £zÌyòˆÏú õyÓ˚!Ñ˛v˛z!Ó˚Ñ˛ ˆÑœ˛yÓ˚y£zˆÏv˛Ó˚ ¢¡ô,_´ oÓí ˜ì˛!Ó˚ Ñ˛ˆÏÓ˚ ì%˛!ú !îˆÏÎ˚ £yˆÏÓ≈!Ó˚Î˚yõ ü#ˆÏ›˛Ó˚

Á˛ôÓ˚ v z̨!qî òõ%òy=!ú Ï̂Ñ˛ ≤Ã Ï̂ú!˛ôì˛ Ñ˛ Ï̂Ó˚ ã#Óyí% ≤Ã!ì˛ Ï̂Ó˚yï# Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y ÎyÎ˚–

21.2.6  £yˆÏÓ≈!Ó˚Î˚yõ òõ%òy¢õ)ˆÏ£Ó˚ v˛z˛ôfl˛iy˛ôò (Submission of herbarium
sheet) :

≤Ã!ì˛!›˛ ˆÜye xyÓÓ˚Ñ˛ (Family Folder)-˛~Ó˚ õ Ï̂ïƒ £y Ï̂Ó≈!Ó˚Î˚yõ òõ%òy=!ú Ï̂Ñ˛ ≤Ããy!ì˛Ó˚ Óí≈òye´ Ï̂õ

Ó˚yÖy £Î˚– ˆö˛y”˛yÓ˚ÈÙÈ~Ó˚ v z̨̨ ôÓ˚ ˆ¢£z òyõ=!ú ~Ñ˛£z e´ Ï̂õ ˆúÖy £Î˚– ¢yïyÓ˚íì˛ ˆÓs˛iyõÈÙÈ˝Ñ˛yÓ˚ÈÙÈ~Ó˚ ˆ◊!í

!Óòƒy¢ÈÙÈ~Ó˚ e´õ xò%ÎyÎ˚# ö˛ƒy!õ!ú ˆö˛y”˛yÓ˚=!ú ˛ôÓ˚˛ôÓ˚ ¢y!ãˆÏÎ˚ ì˛y£yˆÏîÓ˚ v˛zFâ˛ì˛Ó˚ e´ˆÏõÓ˚
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(hierarchi order) ˛xyÓÓ˚ˆÏÑ˛ SÎÌyÈÙÙÙÈ ˆÑ˛y£›≈˛ñ !¢!Ó˚ãñ ¢yÓÈÙÈÑœ̨ y¢ ~ÓÇ Ñœ̨ y¢V ¢y!ãˆÏÎ˚ v z̨̨ ôfl˛iy˛ôò Ñ˛Ó˚y

£Î˚–

21.3 ≤ÃŸ¿yÓú# (Terminal Questions)

1. £yˆÏÓ≈!Ó˚Î˚yõ ü#›˛ ÓúˆÏì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

2. £yˆÏÓ≈!Ó˚Î˚yõ ü#›˛ ~ÓÇ £yˆÏÓ≈!Ó˚Î˚yõ ˆúˆÏÓúÈÙÈ~Ó˚ ≤Ãõyí õy˛ô (standard size) ˛ˆÑ˛õò £Î˚⁄

3. £yˆÏÓ≈!Ó˚Î˚yõ ü#›˛ ≤Ãlfl˛!ì˛Ó˚ ïyÓ˚yÓy!£Ñ˛ ˛ôÎ≈yÎ˚=!ú !Ñ˛ !Ñ˛⁄

4. £yˆÏÓ≈!Ó˚Î˚yõ ü#›˛ ¢ÇÓ˚«˛ˆÏíÓ˚ ãòƒ !Ñ˛ !Ñ˛ Ó˚y¢yÎ˚!òÑ˛ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚⁄

5. £yˆÏÓ≈!Ó˚Î˚yõ ü#›˛=!ú !Ñ˛ ¶˛yˆÏÓ v˛z˛ôfl˛iy˛ôò Ñ˛Ó˚y £Î˚⁄

21.4 v z̨_Ó˚õyúy (Key to the Answers)

1. v ẑ̨ Ïjüƒ xÇü ˆîÖ%ò

2. v ẑ̨ Ïjüƒ xÇü ˆîÖ%ò

3. 21.2 xÇü ˆîÖ%ò

4. 21.2.5 ~Ó˚  ¢ÇÓ˚«˛í xÇü ˆîÖ%ò

5. 21.2.6 ~Ó˚ v z̨̨ ôfl˛iy˛ôò xÇü ˆîÖ%ò–
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~Ñ˛Ñ˛˛ 22  !Ó!¶˛ß¨ ≤ÃÑ˛yÓ˚ õ,!_Ñ˛y ~ÓÇ ã Ï̂úÓ˚ òõ%òy ˆÌ Ï̂Ñ˛ pH
!òí≈Î˚– SpH !õ›˛yÓ˚ñ £zv z̨!ò¶ ≈̨y¢≈yú !ò Ï̂î≈üÑ˛ Óy ˆúy!¶˛Óu˛ÈÙÈ~Ó˚ ¢y£y Ï̂ÎƒV

[Determination of pH of various soil and water
samples. (Using pH-meter, universal indicator or
Lovibond comparator)]

Ü‡˛ò

22.0 v ẑ̨ Ïjüƒ

22.1 ≤Ãhfl˛ÏyÓòy

22.2 ò#!ì˛

22.3 v z̨̨ ôÑ˛Ó̊í

22.4 ˛ôk˛!ì˛

22.5 ˛ôÎ≈̂ ÏÓ«˛í Á ö˛úyö˛ú

22.6 ˛v˛z˛ô¢Ç£yÓ˚

22.7 ≤ÃŸ¿yÓú#

22.8 v˛z_Ó˚õyúy

22.0 v ẑ̨ Ïjüƒ

ˆÑ˛yˆÏòy oÓˆÏíÓ˚ £y£zˆÏv»˛yˆÏãò xyÎ˚ò ˆ¢yúyÓ˚ áòcˆÏÑ˛ ì˛yÓ˚ £y£ẑ Ïv»˛yˆÏãò xyÎ˚ò áòc Óy pH ˛Ó Ï̂ú–

xyõÓ˚y òyòy v˛z˛ôyˆÏÎ˚ oÓˆÏíÓ˚ pH ˛!òï≈yÓ˚í Ñ˛Ó˚ˆÏì˛ ˛ôy!Ó˚ ~ÓÇ ˜ãÓ Ó˚y¢yÎ˚!òÑ˛ !Ó!e´Î˚yÓ˚ !fl˛i!ì˛ü#úì˛y

~ÓÇ â)˛ƒ!ì˛ !òí≈ˆÏÎ˚Ó˚ ãòƒ ì˛y xì˛ƒhs˘˛ xyÓüƒÑ˛– ~£z ~Ñ˛ˆÏÑ˛ xy˛ôòyÓ˚y ˆ¢ ¢¡ôˆÏÑ≈˛ ¢õƒÑ˛ ïyÓ˚íy úy¶˛

Ñ˛Ó˚̂ ÏÓò–

22.1 ≤Ãhfl Į̈yÓòy

oÓˆÏíÓ˚ x¡‘c Á «˛yÓ˚c !òï≈yÓ˚ˆÏíÓ˚ ãòƒ pH ˛õy˛ôÑ˛ îÓ˚Ñ˛yÓ˚– pH ˛ˆflÒˆÏúÓ˚ õyò 0–14 ˛~Ó˚ õˆÏïƒ

Ìy Ï̂Ñ˛– pH 7.0 ˛£ú xyîü≈ ≤Ãüõ oÓ Ï̂íÓ˚ pH– õyò 7.0ÙÈ~Ó˚ Ñ˛õ £ Ï̂ú ì˛y Ï̂Ñ˛ Ó Ï̂ú xy!¡‘Ñ˛ oÓí ~ÓÇ
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õyò 7.0ÙÈ~Ó˚ | Ï̂ïπ≈ £ Ï̂ú ì˛y Ï̂Ñ˛ Ó Ï̂ú «˛yÓ˚#Î˚ oÓí– pH ˛myÓ˚y oÓˆÏíÓ˚ £y£ẑ Ïv»˛yˆÏãò xyÎ˚ò áòcˆÏÑ˛

úÜy!Ó˚îõ ~Ñ˛ Ï̂Ñ˛ ≤ÃÑ˛yü Ñ˛Ó˚y £Î˚–

22.2 ò#!ì˛ (Principle)

ˆÑ˛yˆÏòy oÓˆÏíÓ˚ pH ˛ÓúˆÏì˛ £y£ẑ Ïv»˛yˆÏãò xyÎ˚ˆÏòÓ˚ ˆ¢yúyÓ˚ áòc ˆÓyG˛yÎ˚– £z£y oÓˆÏíÓ˚ x¡‘c Óy

«˛yÓ˚c !òˆÏî≈ü Ñ˛ˆÏÓ˚– pH-˛~Ó˚ xy«˛!Ó˚Ñ˛ xÌ≈ ÚÚ˛ôyÁÎ˚yÓ˚ xÓ £y£zˆÏv»˛yˆÏãòÛÛ– pH-˛~Ó˚ ¢yÇ!ÖƒÑ˛ õyò

ÓúˆÏì˛ ˆÑ˛yˆÏòy oÓˆÏíÓ˚ £y£ẑ Ïv»˛yˆÏãò xyÎ˚ˆÏòÓ˚ ˆõyúyÓ˚ áòˆÏcÓ˚ }íydÑ˛ úÜy!Ó˚îõ õyò ˆÓyG˛yÎ˚– xÌ≈yÍ

pH = – log10 [H+] pH-˛õyˆÏòÓ˚ ¢yïyÓ˚í ¢#õy ‘O’-˛ˆÌˆÏÑ˛ (1M HCI) 14 (1M NaOH) ˛ôÎ≈hs˘˛

£ˆÏì˛ ˛ôyˆÏÓ˚– oÓˆÏí H+-˛~Ó˚ ˆ¢yúyÓ˚ áòc Ó,!k˛Ó˚ ¢yˆÏÌ ¢yˆÏÌ oÓˆÏíÓ˚ áòc Ó,!k˛ ˛ôyÎ˚ ~ÓÇ pH-˛~Ó˚

õyò 6.9 ˛ˆÌ Ï̂Ñ˛ !ò¡¨õ%Ö# £Î˚– x¡‘c Á «˛yÓ˚̂ ÏcÓ˚ õyG˛yõy!G˛ ≤Ãüõ îüyÓ˚ oÓ Ï̂íÓ˚ pH- ˛~Ó˚ õyò 7
[˛!Ó÷k˛ xyÎ˚òõ%_´ ãú]– pH-˛~Ó˚ õyey 7.0ÈÙ~Ó˚ ˆÌˆÏÑ˛ Ó,!k˛Ó˚ ¢yˆÏÌ ¢yˆÏÌ oÓˆÏíÓ˚ «˛yÓ˚c Ó,!k˛ ˆ˛ôˆÏì˛

ÌyˆÏÑ˛–

oÓˆÏí !Ñ˛ä%È !Ñ˛ä%È ˛ôîyˆÏÌ≈Ó˚ Óí≈ pH-˛~Ó˚ õyò ˛ô!Ó˚Óì≈˛ˆÏòÓ˚ ¢ˆÏD ≤Ã!ì˛˛ô!Ó˚Ó!ì≈˛ì˛ £Î˚ (reversible
change)– £z£yˆÏîÓ˚ £ˆÏúyˆÏe´yõy!›˛Ñ˛ ˛ôîyÌ≈ ÓˆÏú– K˛yì˛ !¶˛ß¨ !¶˛ß¨ pH-˛Î%_´ oÓˆÏí ≤ÃÑ˛y!üì˛ ~ˆÏîÓ˚

ÓˆÏí≈Ó˚ ¢ˆÏD ì%̨ úòy Ñ˛ˆÏÓ˚ ˛ôÓ˚#«˛í#Î˚˛ oÓˆÏíÓ˚ pH ˛!òí≈Î˚ Ñ˛Ó˚y ÎyÎ˚– ì˛y£z !Ó!¶˛ß¨ £ˆÏúyˆÏe´yõy!›˛Ñ˛ ˛ôîyÌ≈

pH ˛!òˆÏî≈üÑ˛ (pH indicator) ˛!£ Ï̂¢ Ï̂Ó ÓƒÓ£*ì˛ £Î˚–

¢y!Ó≈Ñ˛ pH ˛!ò Ï̂î≈üÑ˛ (Universal pH indicator) : ˛~!›˛ ~Ñ˛y!ïÑ˛ ˆÎÔˆÏÜÓ˚ ¢Ç!õ◊ˆÏí ˜ì˛!Ó˚

oÓí Îy pH-˛õyˆÏòÓ˚ ¢yˆÏ˛ôˆÏ«˛ (wide range of pH) ˛!Ó!¶˛ß¨ oÓˆÏíÓ˚ v˛z̨ ô!fl˛i!ì˛ˆÏì˛ !Ó!¶˛ß¨ Óí≈ ≤Ãîyò

Ñ˛ˆÏÓ˚ ~ÓÇ ì˛y£yˆÏîÓ˚ x¡‘c Á «˛yÓ˚ˆÏcÓ˚ õyey !òˆÏî≈ü Ñ˛ˆÏÓ˚–

v z̨!q Ï̂îÓ˚ Ó,!k˛ Á òyòy üyÓ˚#Ó˚Ó,!_Î˚ !e´Î˚yÓ˚ ¢ Ï̂D õy!›˛ ~ÓÇ ã Ï̂úÓ˚ pH-˛~Ó˚ õyey !Ó Ï̂ü°Ï ¢¡ô≈Ñ˛Î%_´–

ì˛y£z õy!›˛ Á ãˆÏúÓ˚ pH-˛!òí≈Î˚ Ñ˛Ó˚y ¶˛#°Ïí ≤Ã Ï̂Î˚yãò–

22.3 v z̨̨ ôÑ˛Ó̊í (Requirements)

˛ôÓ˚#«˛yÜyˆÏÓ˚ ãˆÏúÓ˚ pH ˛!òˆÏ¡¨ Ó!í≈ì˛ ˆÎ ˆÑ˛yˆÏòy ~Ñ˛!›˛ ˛ôk˛!ì˛ˆÏì˛ ¢Ó˚y¢!Ó˚ !òí≈Î˚ Ñ˛Ó˚y ÎyÎ˚– õy!›˛Ó˚

ˆ«˛ˆÏe !ò!î≈‹T ˛ô!Ó˚õyí õy!›˛Ó˚ oyÓƒ xÇü xyÎ˚ò õ%_´ ãˆÏú oÓ#¶)̨ ì˛ Ñ˛ˆÏÓ˚ ˆ¢£z oÓˆÏíÓ˚ pH ˛!òí≈Î˚ Ñ˛Ó˚y

£Î˚–

õ,!_Ñ˛yñ !ÓÑ˛yÓ˚ñ Ñ˛yˆÏâ˛Ó˚ î[˛ñ xyÎ˚òõ%_´ ãúñ ì%̨ úyÎs˛f ~ÓÇ pH ˛˛ô!Ó˚õyˆÏ˛ôÓ˚ ãòƒ pH-˛ˆ˛ô˛ôyÓ˚ Óy

BDH-˛£zv˛z!ò¶˛y¢≈yú £z!u˛ˆÏÑ˛Ï›˛Ó˚ Á ˆúy!¶˛Óu˛˘˛ ì%˛úòyõy˛ôÑ˛ Îs˛f–
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22.4 ˛ôk˛!ì˛ (Procedure)

v˛z˛ôÎ%_´ xyÑ˛yˆÏÓ˚Ó˚ Ñ˛!òÑ˛ƒyú öœ˛yˆÏ: 1g ˛÷Ñ˛ˆÏòy õy!›˛ !òˆÏÎ˚ ì˛yˆÏì˛ 20 ml. ˛xyÎ˚òõ%_´ Óy !m˛ôy!ì˛ì˛

ãú !õ!üˆÏÎ˚ ˆÓü !Ñ˛ä%È«˛í ïˆÏÓ˚ G§˛yÑ˛yˆÏì˛ £ˆÏÓ– ~ˆÏì˛ õy!›˛Ó˚ Ñ˛íyÓ˚ ¢ˆÏD !õ!◊ì˛ ¢õhfl˛Ï ˆÎÔÜ ~ÓÇ

xyÎ˚ò=!ú ã Ï̂ú oÓ#¶)̨ ì˛ £Î˚– ~Ó˚ ˛ôÓ˚ õ,!_Ñ˛y oÓí!›˛ Ï̂Ñ˛ 1 ˛á^˘›˛y !fl˛iÓ˚ ¶˛yˆÏÓ ˆÓ˚ˆÏÖ ˆîÁÎ˚y £Î˚– ˛ôˆÏÓ˚

v˛z˛ô!Ó˚¶˛yÜ ˆÌˆÏÑ˛ õy!›˛Ó˚ Ñ˛íy!Ó£#ò oÓí ï#ˆÏÓ˚ ï#ˆÏÓ˚ xòƒ ~Ñ˛!›˛ Ó#Ñ˛yˆÏÓ˚ ˆë˛ˆÏú ˆòÁÎ˚y £Î˚– ~›˛y£z £ú

pH ˛!òí≈̂ ÏÎ˚Ó˚ ãòƒ õ,!_Ñ˛y oÓí (Soil solution)– pH-˛!õ›˛yÓ˚ !î Ï̂Î˚ pH ˛!òí≈̂ ÏÎ̊Ó̊ ãòƒ 20 g ˛õy!›˛ 500
ml. ˛ã Ï̂ú ˆõüy Ï̂òy £Î˚–

˛ôk˛!ì˛ 1 (pH ˛ˆ˛ô˛ôyÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚V ≠ ~Ñ˛›%˛Ñ˛ˆÏÓ˚y pH-˛ˆ˛ô˛ôyÓ˚ ÷Ñ˛ˆÏòyñ xyÎ˚òõ%_´ ú¡∫y !â˛õˆÏ›˛

!îˆÏÎ˚ ïˆÏÓ˚ ~Ñ˛!›˛ ˆ›˛fi›˛!›˛v z̨ˆÏÓ ˆòÁÎ˚y õ,!_Ñ˛y oÓˆÏí ˆ¶˛ãyˆÏú ì˛yÓ˚ Óí≈ ˛ô!Ó˚Óì≈˛ò £Î˚– pHÙÈˆ˛ô˛ôyˆÏÓ˚Ó˚

¢ Ï̂D ≤Ãî_ Óí≈ì˛y!úÑ˛y (Colour chart) ˛Óy pH-˛ˆflÒˆÏúÓ˚ ¢ˆÏD ì%̨ úòy Ñ˛ˆÏÓ˚ ˛ôÓ˚#«˛í#Î˚ õ,!_Ñ˛y oÓˆÏíÓ˚

pH ˛!òí≈Î˚ Ñ˛Ó˚y £Î˚–

˛ôk˛!ì˛ 2 ˛S£zv z̨!ò¶˛y¢≈yú £z!u˛ Ï̂Ñ˛›˛Ó˚ oÓí ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚V ≠ ~Ñ˛!›˛ ˆ›˛fi›˛!›˛v˛zˆÏÓ ¢yõyòƒ ˛ô!Ó˚õyí

õ,!_Ñ˛y oÓí !òˆÏÎ˚ ì˛yˆÏì˛ 3–4 ˛ˆö§˛y›˛y BDH- ˛£zv˛z!ò¶˛y¢≈yú £z!u˛ˆÏÑ˛›˛Ó˚ oÓí ˆõüyˆÏòy £Î˚– ~ˆÏì˛ õ,!_Ñ˛y

oÓí!›˛ !òãfl ∫̨ pH ˛xò%ÎyÎ˚# !ò!î≈‹T Óí≈ ïyÓ˚í Ñ˛ˆÏÓ˚– £z£y ˆÓyì˛ˆÏúÓ˚ ˆîÁÎ˚yˆÏú ≤Ãî_ Óí≈ ì˛y!úÑ˛yÓ˚ ¢ˆÏD

ì%˛úòy Ñ˛ˆÏÓ˚ pH- ˛!òï≈yÓ˚í Ñ˛Ó˚y £Î˚–

˛ôk˛!ì˛ 3 ˛Sˆúy!¶˛Óu˛˛ ì%̨ úòyõy˛ôÑ˛ Óy Ñ˛õ Į̈̂ ôÓ˚›˛Ó˚ Î Ï̂s˛fÓ˚ ¢y£y Ï̂ÎƒV ≠ ~Öy Ï̂òÁ õ,!_Ñ˛y oÓ Ï̂í

BDH ˛£zv˛z!ò¶˛y¢≈yú pH ˛£z!u˛ˆÏÑ˛›˛Ó˚ oÓí !õ!üˆÏÎ˚ pH ˛xò%ÎyÎ˚# ÓˆÏí≈Ó˚ ¢,!‹T á›˛yˆÏòy £Î˚– ˆ¢£z Óí≈

ˆúy!¶˛Óu˛ ì%˛úòyõy˛ôˆÏÑ˛Ó˚ ¢y£yˆÏÎƒ !õ!úˆÏÎ˚ pH ˛!òï≈yÓ˚í Ñ˛Ó˚y £Î˚–

õ,!_Ñ˛y oÓí!›˛ î%£z!›˛ ˆâ˛ÔˆÏÑ˛y !›˛v z̨ˆÏÓ !ò!î≈‹T ˆúˆÏ¶˛ú ˛ôÎ≈hs˘˛ ˆòÁÎ˚y £Î˚– ÎˆÏs˛fÓ˚ ¢ˆÏD ≤Ãî_ !òˆÏî≈üÑ˛

xò%ÎyÎ˚# Ñ˛yˆÏúy ˆ≤’›˛!›˛ ¢õß∫y!Î˚ì˛˚ (adjust) ˛Ñ˛ˆÏÓ˚ ˆòÁÎ˚y £Î˚– ~Ñ˛!›˛ ˆâ˛ÔˆÏÑ˛y !›˛v˛zˆÏÓÓ˚ õ,!_Ñ˛y oÓˆÏí

BDH-˛£zv z̨!ò¶≈˛y¢yú £z!u˛ˆÏÑ˛›˛Ó˚ÈÙÈ~Ó˚ oÓí 2-3 ˛ˆö§˛y›˛y !õ!üˆÏÎ˚ ˆòÁÎ˚y £Î˚– ~!›˛ˆÏÑ˛ v˛yò!îˆÏÑ˛Ó˚ Ñ)˛ˆÏ˛ô

(chamber) ˛Ó˚yÖy £Î˚– !òˆÏî≈üÑ˛!Ó£#ò Óí≈£#ò !›˛v˛zÓ!›˛ˆÏÑ˛ Ó§y!îˆÏÑ˛Ó˚ Ñ)̨ ˆÏ˛ô Ó¢yˆÏòy £Î˚– Óí≈ÈÙÈ!òˆÏî≈üÑ˛

â˛yÑ˛!ì˛!›˛ á%!Ó˚ˆÏÎ˚ÈÙÈá%!Ó˚ˆÏÎ˚ v˛yò!îˆÏÑ˛Ó˚ !›˛v z̨ˆÏÓÓ˚ oÓˆÏí v˛zq$ì˛ ÓˆÏí≈Ó˚ ¢ˆÏD !õˆÏú ÎyÎ˚ xò%Ó˚*˛ô Óí≈!›˛ ÎÌyfl˛iyˆÏò

~ˆÏò !fl˛iÓ˚ Ñ˛Ó˚y £Î˚– â˛yÑ˛!ì˛!›˛Ó˚ ˆ¢£z Óí≈ !òˆÏî≈!üì˛ pHÙÈ£z õ,!_Ñ˛y oÓ Ï̂íÓ˚ pH ˛!£ˆÏ¢ˆÏÓ ò!Ì¶%̨ _´ Ñ˛Ó˚y

£Î˚–

˛ôk˛!ì˛ 4 (pH- ˛!õ›˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚V ≠ ~!›˛ ~Ñ˛!›˛ £zˆÏúÑ˛ˆÏ›˛ΔyˆÏõ!›˛ΔÑ˛ ˛ôk˛!ì˛ ~ÓÇ ~Ó˚˚ ¢y£yˆÏÎƒ

ˆÑ˛y Ï̂òy oÓ Ï̂íÓ˚ pH-˛~Ó˚ õyò ¢!‡˛Ñ˛¶˛yˆÏÓ ~Ñ˛ îü!õÑ˛ õyeyÎ˚ !òí≈Î˚ Ñ˛Ó˚y ÎyÎ˚–
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~£z ˛ôk˛!ì˛ˆÏì˛ pH ˛!òí≈̂ ÏÎ˚Ó˚ ãòƒ ˛ôÓ˚̨ ôÓ˚ !ò¡¨!ú!Öì˛ ˛ôÎ≈yÎ˚=!ú xò%¢Ó˚í Ñ˛Ó˚y £Î˚–

1. pH ˛!õ›˛yÓ˚ ÓƒÓ£yˆÏÓ˚Ó˚ ≤ÃyÎ˚ 30 ˛!õ!ò›˛ ˛ô)ˆÏÓ≈ ì˛yˆÏì˛ !Óî%ƒÍ ¢ÇˆÏÎyÜ Ñ˛ˆÏÓ˚ ÓƒÓ£yÓ˚ v˛z˛ôˆÏÎyÜ#

v z̨_Æ (warmup) ˛Ñ˛ Ï̂Ó˚ ˆòÁÎ˚y £Î˚–

2. ‘Temp’-˛òÓ!›˛ á%!Ó˚ˆÏÎ˚ pH ˛!õ›˛yÓ˚!›˛ áˆÏÓ˚Ó˚ ì˛y˛ôõyeyÎ˚ ¢õß∫y!Î˚ì˛ (adjust) ˛Ñ˛Ó˚y £Î˚–

3. £ẑ ÏúÑ˛ˆÏ›˛Δyv˛ îu˛!›˛Ó˚ ¢ÇˆÏÓîòü#ú Ñ§˛yâ˛ xyÓÓ˚í# (glass membrane) Î%_´ x@˘Ã¶˛yÜ ¶˛yú

Ñ˛ Ï̂Ó˚ xyÎ˚òõ%_´ ã Ï̂ú SÁÎ˚yü ˆÓyì˛ú ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚V ï%̂ ÏÎ˚ ˆòÁÎ˚y £Î˚–

4. á Ï̂Ó˚Ó˚ ì˛y˛ôõyeyÎ˚ pH 4.0 ˛~ÓÇ pH 9.0 ˛fi›˛ƒyu˛yv≈̨  Óyö˛yÓ˚ ÓƒÓ£yÓ˚ Ñ˛ Ï̂Ó˚ Îs f̨!›˛ Ï̂Ñ˛ ¢%̂ ÏÓ!îì˛

Ñ˛ Ï̂Ó̊ ˆòÁÎ̊y £Î̊ (Calibration) – ˆü Ï̂°Ï xyÓyÓ̊ xyÎ̊òõ%_´ Óy !m˛ôy!ì˛ì˛ ã Ï̂ú £ẑ ÏúÑ˛ Ï̂› Δ̨y Ï̂v˛Ó̊

x@˘Ã¶˛yÜ!›˛ ¶˛yú Ñ˛ˆÏÓ˚ ï%ˆÏÎ˚ Ó#Ñ˛yˆÏÓ˚Ó˚ !m˛ôy!ì˛ì˛ ãˆÏú v%̨ !ÓˆÏÎ˚ Ó˚yÖˆÏì˛ £ˆÏÓ–

5. ˛ô!Ó˚‹ÒyÓ˚ Óy ˛ô!Ó˚◊&ì˛ õ,!_Ñ˛y oÓí!›˛ ~Ñ˛!›˛ ˆäÈy›˛ Ó#Ñ˛yˆÏÓ˚ (50 ml / 100 ml) ˛!ò!î≈‹T

˛ô!Ó˚õyˆÏí !òˆÏÎ˚ ì˛yˆÏì˛ £zˆÏúÑ˛ˆÏ›˛ΔyˆÏv˛Ó˚ ¢ÇˆÏÓîòü#ú @’y¢ ˆõõˆÏÓ òÈÙÈÓyÕ∫!›˛ ¢¡ô)í≈ v%̨ !ÓˆÏÎ˚

!îˆÏì˛ £ˆÏÓ xyÓ˚ ú«˛ƒ Ó˚yÖˆÏì˛ £ˆÏÓ ÎyˆÏì˛ Ó#Ñ˛yˆÏÓ˚Ó˚ õ,!_Ñ˛y oÓí!›˛ v˛z˛ôˆÏâ˛ òy ˛ôˆÏÓ˚– ~ÓyÓ˚

pH ˛!õ›˛yÓ˚ÈÙÈ~Ó˚ pH- òÓ!›˛ !Ó˚!v˛Ç ˛ô!ãüˆÏò ~ˆÏò !v˛!ã›˛yú !v˛¢‰̂ Ï≤’ ˆÌˆÏÑ˛ pH-˛~Ó˚ õyò

ò!Ì¶%̨ _´ Ñ˛Ó˚̂ Ïì˛ £ Ï̂Ó–

22.5 ˛˛ôÎ≈̂ ÏÓ«˛í Á ö˛úyö˛ú (Observation and Results)

˛~Ñ˛!›˛ Óy ~Ñ˛y!ïÑ˛ òõ%òyÓ˚ õ,!_Ñ˛yÈÙÙÙÈ ïÓ˚y ÎyÑ˛ ˛ô%Ñ%˛Ó˚˛ôyˆÏv˛¸Ó˚ õy!›˛ (P), ˛ˆÖyúy ã!õÓ˚ õy!›˛ (F)
˛~ÓÇ Óv˛¸ ÜyäÈì˛úyÓ˚ õy!›˛ (T) ˛!òˆÏÎ˚ v˛z˛ô!Ó˚v˛z_´ ˆÎ ˆÑ˛yˆÏòy ˛ôk˛!ì˛ˆÏì˛ !ò!í≈ì˛ pH ˛!òˆÏ¡¨y_´ ˆ›˛!ÓˆÏú

!ú!˛ôÓk˛ Ñ˛Ó˚y £Î˚–

õ,!_Ñ˛y òõ%òy pHÈÙÈ~Ó˚ õyò pH- ~Ó˚ Üv ¸̨ õyò

A i) –––– A, B ˛~ÓÇ C ˛òõ%òy õ,!_Ñ˛y

ii) –––– ––––– Üv ¸̨ pH-˛~Ó˚ õyò @˘Ãyö˛ ˆ˛ô˛ôy Ï̂Ó˚

iii) –––– ÓyÓ˚ @˘Ãy Ï̂ö˛Ó˚ ¢y£y Ï̂Îƒ ì%̨ úòy Ñ˛Ó˚y £Î˚–

B i) ––––
ii) –––– –––––
iii) ––––

C i) ––––
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ii) –––– –––––

iii) ––––

22.6 v z̨̨ ô¢Ç£yÓ̊ (Conclusion)

ˆÑ˛yˆÏòy xMÈ˛ˆÏúÓ˚ õ,!_Ñ˛yÓ˚ pH-˛õyò ˆÌˆÏÑ˛ ì˛y£yÓ˚ x¡‘c Óy «˛yÓ˚ˆÏcÓ˚ õyey ãyòy ÎyÎ˚– ˆÑ˛yˆÏòy

õ,!_Ñ˛yÓ˚ pH-7.0-˛~Ó˚ ¢yõyòƒ ˆÓ!ü £ˆÏú ì˛y£yˆÏÑ˛ fl˛∫yî% õ,!_Ñ˛y (Sweet soil) ˛ÓˆÏú– õ,!_Ñ˛yÓ˚ pH-˛~Ó˚

õyò ˆÌ Ï̂Ñ˛ ˆ¢£z õ,!_Ñ˛yÎ˚ Ö!òã úÓòñ ˜ãÓ ˛ôîyÌ≈ ~ÓÇ ˜ãÓ Ñ˛yÓ≈ò (organic carbon-˛~Ó˚ ˛ô!Ó˚õyíñ

õ,!_Ñ˛y ã#Óyí% (soil microbes) ˛~ÓÇ ì˛yˆÏîÓ˚ !e´Î˚yü#úì˛y õyey ˆÓyG˛y ÎyÎ˚– õ,!_Ñ˛y pH-˛~Ó˚ õyeyÓ˚

Á˛ôÓ˚ ˆ¢ÖyˆÏò !ÓˆÏü°Ï !ÓˆÏü°Ï v˛z!qî ≤Ããy!ì˛Ó˚ v˛z˛ô!fl˛i!ì˛ Óy xò%˛ô!fl˛i!ì˛Ó˚ Ñ˛yÓ˚í !ÓˆÏŸ’°Ïí Ñ˛Ó˚y ÎyÎ˚–

«˛yÓ˚#Î˚ õ,!_Ñ˛yÎ˚ òyòy Ö!òã úÓˆÏòÓ˚ ïyÓ˚í «˛õì˛y Ó,!k˛ ˛ôyÎ˚– !Ó!¶˛ß¨ v˛z!qˆÏîÓ˚ Ó,!k˛ ≤Ãì˛ƒ«˛ Óy ˛ôˆÏÓ˚y«˛

¶˛yˆÏÓ õ,!_Ñ˛y pH-˛~Ó˚ Á˛ôÓ˚ !ò¶≈˛Ó˚ü#ú– Óì≈˛õyò xò%ü#úˆÏò ≤ÃyÆ õ,!_Ñ˛yÓ˚ pH-˛~Ó˚ õyò ˆÌˆÏÑ˛ ˆ¢£z

õ,!_Ñ˛yÓ˚ òyòy ˜Ó!ü‹Tƒ ¢£ˆÏã£z xò%õyò Ñ˛Ó˚y ˆÎˆÏì˛ ˛ôyˆÏÓ˚–

22.7 ≤ÃŸ¿yÓú#  (Terminal Questions)

1. õ,!_Ñ˛yÓ˚ pH ˛ÓúˆÏì˛ !Ñ˛ ˆÓyG˛yÎ˚⁄

2. ¢y!Ó≈Ñ˛ pH ˛!ò Ï̂î≈üÑ˛ (universal pH indicator) ˛!Ñ˛⁄

3. pH ˛!òí≈ˆÏÎ˚Ó˚ ãòƒ õ,!_Ñ˛y oÓí !Ñ˛ ¶˛yˆÏÓ ˜ì˛!Ó˚ Ñ˛Ó˚y £Î˚⁄

4. pH ˛!òí≈ˆÏÎ˚Ó˚ ãòƒ ÓƒÓ£*ì˛ î%£z!›˛ ÎˆÏs˛fÓ˚ (instruments) ˛òyõ Ñ˛Ó˚&ò–

5. «˛yÓ˚#Î˚ õ,!_Ñ˛y ~ÓÇ xy!¡‘Ñ˛ õ,!_Ñ˛yÓ˚ pH-˛!Ñ˛ ≤ÃÑ˛yˆÏÓ˚Ó˚ £Î˚⁄

6. fi›˛yu˛yv≈˛ Óyö˛yÓ˚ (standard buffer) ˛!Ñ˛ ãòƒ ÓƒÓ£yÓ˚ Ñ˛Ó˚y £Î˚⁄

7. x!ïÑ˛ ˜ãÓ ˛ôîyÌ≈Î%_´ õ,!_Ñ˛yÓ˚ pH ˛ˆÑ˛õò £Î˚⁄

8. x!ïÑ˛ Ö!òã úÓíÎ%_´ õ,!_Ñ˛yÓ˚ pH ˆÑ˛õò £Î˚⁄

22.8  v z̨_Ó˚õyúy  (Key to the Answers)

1. 22.2 xÇü ˆîÖ%ò

2. 22.2 xÇü ˆîÖ%ò

3. 22.4 xÇü ˆîÖ%ò
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4. 22.4 xÇˆÏü Ó!í≈ì˛ pH !õ›˛yÓ˚ Á ˆúy!¶˛Óu˛ £z!u˛ˆÏÑ˛›˛Ó˚ Îs˛f

5. ≤Ãhfl Į̈yÓòy xÇü ˆîÖ%ò

6. 22.4 xÇˆÏüÓ˚ ˛ôk˛!ì˛ 4 ˛ôÎ≈yÎ˚!›˛ ˆîÖ%ò

7. 22.6 xÇü ˆîÖ%ò

8. 22.6 xÇü ˆîÖ%ò



NSOU  CC-BT-05   155

NOTE
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NOTE


