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YâgzV6,FÃÌ’k,XXZyÅ�gÃZ±@*]ZzgZÄB3ðGZy÷X
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YYYY0000++++ZZZZggggzzzzVVVVÅÅÅÅ̂̂̂̂ÆÆÆÆŠŠŠŠggggYYYY]]]]:::: ����ZZZZ[[[[::::
i0+ÏÆZZdwÆ_·Å{§!*Çß74øEHi0+ÏÅ̂ÃZŠg�V6,7,_÷�āqgzfs÷X

 (Sub Atomic & Atomic Level) ƒƒƒƒZZZZððððîîîîZZZZzzzzggggZZZZððððîîîîCCCCwwww:::: XXXX1
âŠ{ÅÓxZlxZ

&Í-.54ø
GGEHÅµƒC÷ZzgCÙZ&Í-.3ï GGEHZq-„§bÆZÅ»¯ƒ@*ìX

LLâŠ}»z{gLÐgN*fg{�WiZŠ:g{YƒXZÐZVë÷óó ZZZZVVVV::::
LLÓxY0+ZgZq-‚Š{-.$Ðï™‘W÷&ZV¹Y@*ìZVZ¼Zy6,zN*yZzgER,Zy»ù·ƒD÷óó
LLÓxY0+Zg¹ic*Š{Z&Í-.3ï GGEHÐï™‘W÷óóLLZ(âŠ{�Zq-nÆZV6,ŒƒZÐZ&Í-.3ï GGEHë÷óó ZZZZ&&&&ÍÍÍÍ----....3333ïïïï GGGGGGGGEEEEHHHH::::

!*ÇZ
&Í-.54ø
GGEH÷XtY0+ZgzVÆZ�x»âŠ{¯ä~zfe÷XZy!*ÇZ

&Í-.54ø
GGEH~ÐÜsX 16 Z

&Í-.54ø
GGEH0*ñYD÷X~Ð 92 ¡]~

¯D÷X 99% Z,÷�7g}ŸÅS» (O,C,H,N,Ca & P) bZ
&Í-.54ø
GGEH

(i)

¯D÷   01% ít!*¹Ÿ»Üs (K,S,Cl,Na,Mg,Mn,Zn,Fe )11()

YYYY0000++++ZZZZggggzzzzVVVVÆÆÆÆ6666,,,,zzzzIIIIööööiiiixxxx~~~~!!!!****ÇÇÇÇZZZZ
&&&&ÍÍÍÍ----....55554444øøøø
GGGGGGGGEEEEHHHHÅÅÅÅFFFF,,,,IIII))))!!!!****ÒÒÒÒppppSSSS((((

:::: (Molecular Level) ââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGG°°°°CCCCwwww:::: XXXX2
ââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGGwwww::::

âÅ5½3ð GGwZq-%“»z{gN*F,+zìXT~Zk%“ÅÓxS:]ñ�ŠƒC÷X
!!!!****ÇÇÇÇââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGG²²²²::::

Y0+ZgzV~!*ÇZ
&Í-.54ø
GGEHZµZµ70*ñYDÉz{Wñ�ZzgÃz&Ò3ï GEH!*&+iÆfg=W:~AƒD÷XZ,!*&+i“WÐ»gƒäz

ZááZiy0*gçÃ!*ÇâÅ5½3ð GGwë÷X
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ââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGG²²²²ÅÅÅÅZZZZllllxxxx::::
Zq-Y0+Zg%zVZlxÆ"Ñg!*ÇâÅ5½3ð GG²»¯ƒ@*ìtâÅ5½3ð GG²yZC‚ây÷ZzgtpŠÌ!*&+iÅºmF,KMÅzzÐ¹ë{ƒD÷X
âÅ5½3ð GG²ÅŠzZlx÷X

–GzâÅ5½3ð GG² (ii) âMzâÅ5½3ð GG² (i)

ââââMMMMzzzzââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGG²²²²:::: (i)

Z,âÅ5½3ð GG²X»âÅ5½3ð GG°zf$Áƒ@*ìX
‰ÃiÔ0*ã VVVVwwww::::þþþþ
––––GGGGzzzzââââÅÅÅÅ5555½½½½3333ðððð GGGGGGGG²²²²:::: (ii)

Z,âÅ5½3ð GG²X»âÅ5½3ð GG°zf$ic*Š{ƒ@*ìX
6gaÔ6,z"2.ç HGEEz){X VVVVwwww::::

 (Organelle & Cell Level) MMMMgggg±±±±44445555ÐÐÐÐöööö
YYYYEEEE
GGGGZZZZzzzzgggg−−−−CCCCwwww:::: (3)

MMMMgggg±±±±44445555ÐÐÐÐöööö
YYYYEEEE
GGGG::::

‚854è
EG
G÷ZzgZ#Mg±45Ô.ç

YEGGE¦ (Sub-Cellular) !*ÇâÅ5½3ð GG²ºm§bÐM:~aD÷ZzgMg±45Ô.ç
YEGGE¯D÷XMg±45Ô.ç

YEGGEŠgZÝƒ+°
âCÙƒ@*ì c ƒC÷Âi0+ÏÅZ»×Vªû‘W÷XCÙnÅWg±45Ðö

YE
GZq-ºm»x

6,z"2.ç HGEE»g™äÆnºm (ribosomes) +°g$n.ç GFDÆnƒD÷ZzggZÆÎ'× (mitochondria) VwÆîg6,âç»&+gc* VVVVwwww::::
÷XZk§bZq-−ÆZdwZyºm‚½VÆfg)7g}KYD÷t−ÆZ0+g»xÅ„ÅZq-Vwì
(Cell) −−−−
LLi0+ÏÅ‚!ZzgPCZ»ð−ìóó
6,zP-FZzgic*Š{F,6,z$h4ø

HH
Æçn~‚gZY0+ZgZq-„−6,Œƒ@*ìXZ#āic*Š{F,¡ðÓxYâgzVZzgÓx7ŠzV~Zq-Y0+Zg

71Vû»¯ƒ@*ìX
 (Tissue Level) AAAACCCCwwww:::: (4)

LLAiÐ%ZŠœā»xcºmZq-‰û»¤/z\AiBD÷Xóó AAAA::::
R+°Y0+ZgzVÆA~ñ�ŠCÙ−ZKi0+ÏÆ¢zg~Zdw‰)+°g$n.ç GFcÔ6,z"2.ç HGEEÅ»g~(z){ÂuZ�xŠêì1z{AÆ÷

Ðº́m»xÌ™@*ìX
VVVVBBBB::::

7777ŠŠŠŠzzzzVVVVÆÆÆÆAAAAiiii::::
¤/Zƒ&+Ai (ii) Z3egïAi (i)

YYYYââââggggzzzzVVVVÆÆÆÆAAAAiiii::::
3,zkAi (iv) †°Ai (iii)

(Organ & Organ System Level) : WWWWggggÌÌÌÌZZZZzzzzggggWWWWggggÌÌÌÌÄÄÄÄCCCCwwww (5)

WWWWggggÌÌÌÌ::::
ZdŠgZÆR+°Y0+ZgzV~Zq-Ðic*Š{ZlxÆAiXÆZdwZq-Šzu}ÐzZhƒVï™Zq-WgÌ¯D÷X
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»»»»xxxx::::
Zq-WgÌÆZAiW:~ïZCZCºm»x™D÷ZzgtÓx»xï™WgÌ»÷0YD÷X

VVVVwwww::::
n{Zq-WgÌì�6,z"2.ç HGEEÅeZð74jè EGIEZzgpgZuÃfí{™äÆaºmìXZkÅ‚|#Šz§bÆAiÐï™k�ìX

†°Ai / Z3
(Ÿ5Ò5ÿ
G
GGAi /

ZZZZ3333
((((ŸŸŸŸ5555ÒÒÒÒ5555ÿÿÿÿ
GGGG
GGGGGGGGAAAAiiii:::: ////
t6,z"2.ç HGEEÅeZð74jè EGIEÆaµ4lç

Y
GHu�k{g`™D÷X

††††°°°°AAAAiiii:::: ////
ZkÐn{ÅŠ-Zg,iC÷TÐpgZu:YCìZzgn{ÆÔ)g}Å§spgZuw•™YCìXZk§btŠzâVAiZC

ºm»x™D÷ZzgŠzâV»ù¦»xn{»÷ìX
WWWWggggÌÌÌÌÄÄÄÄCCCCwwww::::

zZh»x™EZáZWg·.ç
YEEW:~±ƒ™Zq-WgÌÄ¯D÷XZq-WgÌÄ~CÙWgÌZCºm»x™@*ìZzgÓxWg·.ç

YEEÆ»x
WgÌÄÆZdw0YD÷X

eZÉÄZq-WgÌÄì�pgZuÅeZð74jè EGIE»÷uZ�xŠêìXZkÆ�Û*zgu~ZëWg·.ç
YEEZzgwYL̈Ln{óógKW-$Ô(,~ VVVVwwww::::

W-$Ô®ZzgÅ5Ò0î EEª"5¾æ F
Ec*i÷XtÓxWg·.ç

YEEpgZuÅeZð74jè EGIE~æŠ™D÷X
YâgzVÅÚ7ŠzV~WgÌÄCw‚Š{ƒ@*ìXZkÅzzYâgzV~7ŠzVÅÚic*Š{ZdwZzgu¤/xV÷X /

 (Organism Level) WWWWgggg····....çççç
YYYYEEEEEEEExxxxCCCCwwww XXXX6

(Organism) WWWWgggg····....çççç
YYYYEEEEEEEExxxx

¯D÷Xóó ''Individual'' LLZWg·.ç
YEEZzgWgÌbo-,çHEW:~±ƒ™åY0+Zgª�ÛŠ
Z#ÃðZK̈yËÚZzgJ»x~ẑsƒÂ:ÜsZkÆ¦»x™D÷Ég$n.ç GFcZzgŠwÅŠPÁÅgëgÌ(,|YCìX VVVVwwww::::

g$n.ç GFcZzgŠwÅŠPÁÅgëg~tZŸ†¦Ãic*Š{pgZuZzgWx½™@*ìXTÅÚ»xÆŠzgZyZyÃ¢zg]ƒCìX
  (Population Level) 0000****7777øøøøCCCCwwww:::: XXXX7

0000****7777øøøø::::
LLZq-{mz‰Ü~Zq-„(6,ñ�ŠZq-„)²»¤/z\0*7øB@*ìóó

�Z�ÛZŠ6,Œ¶)Ó#Ö0*ÎyÅziZg]0*7øzƒÆ_.(X 173.5 Y~0*Îy~ZK̈yÅ0*7ø 2010 VwÆîg6, VVVVwwww::::

)²Ð%ZŠY0+ZgzV»Z(¤/z\ì�W:~ŠgCîg6,ÒÂ6™Ã)²BD÷

#ª34-ö XGE"3ïHGHÐ%ZŠâjw»z{´‘ìT~Y0+ZggLƒX
(Community Level) ññññ&&&&4444----öööö

EEEEGGGGHHHHCCCCwwww XXXX8
LLZq-„âjw~g�zZàZ0*7É4n.ç GIEE�W:~AŠ+™CƒVñ‹BC÷Xóó ññññ&&&&4444----öööö

EEEEGGGGHHHHCCCCwwww::::
kZq-ñ‹ìXZk~7Š}âMzWg·.ç

YEE'×¡ðZzgYâgz){Z_54n.ç FGIGEñ�Š÷X VVVVwwww::::
ññññ&&&&4444----öööö
EEEEGGGGHHHHÅÅÅÅZZZZllllxxxx::::

ñ&4-ö
EGHY0+ZgzVÆù´ƒD÷XÐZq-0*7øÆ‚,̂~ZŸ†ZzgŠzuzVÆ‚,̂~¶ƒ$ËìX
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‚‚‚‚ŠŠŠŠ{{{{ññññ&&&&4444----öööö
EEEEGGGGHHHH:::: ////

Z+ñ&4-ö
EGHT~0*7øÅ®ZŠZzg‚,̂özŠƒX†Zq-¤/ZƒZŠg|#TÆnZ0*7É4n.ç GIEEñ�ŠƒC÷X
ëëëë{{{{ññññ‹‹‹‹:::: ////

Z+ñ‹T~0*7øÅ®ZŠZzg‚,̂ÑözŠƒë{ñ‹BCìX
kÅñ&4-ö

EGH@*Ñ[Åñ‹ }}}}::::

(Biosphere Level) !!!!****ÇÇÇÇÉÉÉÉCCCCwwww XXXX9

!!!!****ÇÇÇÇÉÉÉÉ::::
ìX 22cm LLi}»z{z˜VY0+ZgzVÅñ&42.ç EGHGEgS÷Ô!*ÇÉBCìóóRi}ÐZkÅ—~

tÓxZrÄ)Z(´‘˜VY0+ZgâjwÆ)Y0+ZgZbZÆ‚B!*bmgnp÷6,ŒìZzgZÐi}6,™{i0+ÏÌë÷X
++++°°°°WWWWggggkkkkHHHH^̂̂̂,,,,ccccÐÐÐÐHHHH%%%%ZZZZŠŠŠŠììììZZZZkkkkÅÅÅÅZZZZllllxxxxÒÒÒÒyyyy™™™™,,,,XXXX ::::8 ÎÎÎÎZZZZwwww
++++°°°°WWWWggggkkkkHHHH^̂̂̂,,,,cccc:::: ����ZZZZ[[[[::::

Y0+ZgzV~ûÅF,KM+°WgkH,̂cBCìX
YYYY0000++++ZZZZggggzzzzVVVVÆÆÆÆ¤¤¤¤////zzzz::::::::

Y0+ZgzVÆ0*õ(,}¤/z:÷X
6,zP-F&ñ.Z (i)

6,z$h4ø
HH

(ii)

¡ð (iii)

7Š} (iv)

Yâg (v)

tÓxY0+ZgûÆ¶ƒD÷X
ûûûûÅÅÅÅZZZZllllxxxx::::

ûÅŠzãCŠ~Zlx÷X
6,zP-S-û)X~zZãE®Ó4øGñ�Š:ƒ( (i)

-P-S-û)X~zZãE®Ó4øGñ�Šƒ( (ii)

++++°°°°WWWWggggkkkkHHHH^̂̂̂,,,,ccccÅÅÅÅZZZZllllxxxx::::
+°WgkH,̂cÅqgzfs&Zlx÷X

)Zq-−6,Œ( -ã+°WgkH,̂c (i)

)û»ßãÅÃg'×~( Ãß&45ÿ
EGJWgkH,̂c (ii)

R+°WgkH,̂c)ic*Š{û6,Œ( (iii)
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YYYY0000++++ZZZZggggzzzzVVVV~~~~̂̂̂̂ÆÆÆÆŠŠŠŠggggYYYY]]]]))))CCCC²²²²((((
----ãããã++++°°°°YYYY0000++++ZZZZgggg:::: (i)

Z,Y0+Zg�Zq-„−Ð¶ƒV-ã+°Y0+ZgBD÷Xi0+ÏÆÓxZdwZzgu¤/xVZq-„−uZ�xŠêìX
ZƒÔcZ$4o-ê G

IGÔ-̄Ó45éGE: VVVVBBBB::::

ZZZZƒƒƒƒÔÔÔÔccccZZZZ$$$$4444oooo----êêêê GGGGGGGGZZZZzzzzgggg----̄̄̄̄ÓÓÓÓ44445555ééééGGGGEEEE

eeee^̂̂̂ññññnnnnççççÖÖÖÖççççqqqqooooÒÒÒÒ^̂̂̂iiiiÃÃÃÃ^̂̂̂…………ÍÍÍÍ ::::1 !!!!****[[[[���� ââââFFFF))))))))®®®®))))2222(((( eeee^̂̂̂ññññnnnnççççÖÖÖÖççççqqqqoooo 6666ggggiiii
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ÃÃÃÃßßßß&&&&44445555ÿÿÿÿ
EEEEGGGGJJJJWWWWggggkkkkHHHH^̂̂̂,,,,cccc:::: (ii)

7ƒCX (division of labour) Z+WgkH,̂cT~F-ã+°Y0+ZgZNgT÷XpZy6,ŠgxyËnÅ„»g
»ßã~g�zZÑ-ã+°Y0+ZgZKi0+ÏpŠ¦/Zg@*ìZzgZK¢zgc*]Æa»ßãÆŠzu}Y0+ZgzV6,Z®g7™@*X

ìXzZßz¾Æ%zVûï™Zq-»ßã¯D÷X (Alga) zZßz¾0*ã~g�zZÑZq-!ZÎ VVVVwwww::::

zzzzZZZZßßßßzzzz¾¾¾¾ÅÅÅÅ»»»»ßßßßãããã
RRRR++++°°°°WWWWggggkkkkHHHH^̂̂̂,,,,cccc:::: (iii)

LLZ,Y0+Zg�Zq-c*Zq-Ðic*Š{ûÐï™‘W÷XR+°Y0+ZgBD÷óó
R+°WggkH,̂c~ûAiÔWg·.ç

YEEZzgWgÌbo-,çHEÅ̂~±ƒD÷X
uÎV»7ŠZÔ�uÔZK̈yz){X VVVVBBBB::::

(Mustard Plant) uuuuÎÎÎÎVVVV»»»»7777ŠŠŠŠZZZZ XXXX1
ìX (Brassica Campestris) uÎV»7ŠZuŠ-VÆñÌ~1c*Y@*ìXZzgtuŠ-VÆWy~Õ@ŠêìXZk»‚³**x)',Z±

².54n.ç FGHö
ZEÑ]:)1(7Š}ÆŸÃë!~Æîg6,ZEw™D÷)2(ZkÆœVÐ%ïÑY@*ìX

ZkR+°Y0+ZgÆŸÆWg·.ç
YEEÃëZyÆ»xÆÒpÐŠzZlx~„™Mh÷X

gTzeÍWg·.ç
YEE (ii) z

+C4543ð
GEGHGHWg·.ç

YEE (i)

zzzz
++++CCCC4444555544443333ðððð
GGGGEEEEGGGGHHHHGGGGHHHHWWWWgggg····....çççç

YYYYEEEEEEEE:::: (i)

Z,Wg·.ç
YEEc*{�_5½ið GbgTzë~z7fez

+C4543ð
GEGHGHWg·.ç

YEEBD÷X)Z,{XÅ(,"Å&¢Aƒ(X†aÔÚÔ÷áñZzgíX
ggggTTTTzzzzeeeeÍÍÍÍWWWWgggg····....çççç

YYYYEEEEEEEE:::: (ii)

Z,Wg·.ç
YEExc*{�_5½ið GbgTzë~zfe÷XZzgVZzgÕ@aZ™D÷XgTzeÍWg·.ç

YEEBD÷X†YwX

‹t™**ZzgzŸs#™**:
uÎVÆZq-âew7Š}»x@{™ÆZkÆWg·.ç

YEEÃÒy™,X

uuuuÎÎÎÎVVVV»»»»7777ŠŠŠŠZZZZ
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:(Frog) ����uuuu
ìXZk~R+°WgkH,̂cìX�u»ŸWgÌbo-,çHE»¯ƒ@*ìXZzgCÙWgÌÄ Rana tigrina �u»‚³**xgZ**&¾æ H

Y
b

Ẃg·.ç
YEE»¯ƒ@*ìXÓxWg·.ç

YEEºmAi)ZK
(Ÿ5Ò5ÿ
G
GGÔUz°Ô†°3,zkAiz){(Æ¶ƒD÷X

����uuuu

Úíj’†‰ç]ŸlÒ1qç]e^l

!!!!****ÇÇÇÇ((((ßßßßYYYYÅÅÅÅ°°°°pppp™™™™,,,,XXXX XXXX1
Zk»mY0+ZgzVÐZ,âŠ}qÝ™äÐìXÐZK̈+MÃÃZ+{(ƒXVwÆîg6,)Z²AZzgzë( ����ZZZZ[[[[þþþþ::::
ƒƒƒƒgggg
""""1111¹¹¹¹ÑÑÑÑ????çççç
HHHHGGGGFFFFÐÐÐÐHHHH%%%%ZZZZŠŠŠŠìììì????ZZZZkkkk»»»»mmmmZZZZvvvvêêêêÐÐÐÐùùùùááááCCCCìììì???? XXXX2
Zk»m!*½ãÐìXZk»âCÙWgZ›7ŠzVZzg]VzZá7ŠzVÅñ�Š{ZlxÅ4~ÆaZzg5ZlxaZ™äÆ»x™@*ìX ����ZZZZ[[[[::::
‚‚‚‚bbbbÅÅÅÅ°°°°pppp™™™™,,,,???? XXXX3
¡]ÆZßßVÃKÆax@Z]ZzgŠ!*]KYD÷XZzgZyÐx}òZ~.KYD÷XZk§bÐHYEZÑx@{‚b ����ZZZZ[[[[þþþþ::::
B@*ìX
!!!!****ÇÇÇÇßßßßYYYYÆÆÆÆ0000WWWW\\\\HHHHYYYY…………÷÷÷÷???? XXXX4

!*ÇßYi0+ÏÆ‚³_·»**xìXÂ!*ÇßYŠz-**ãZÖpÐZ~.HŠHìXz{ZÖpLL!*ðZzkóóZzgLLßÍkóó÷X ����ZZZZ[[[[::::

LL!*ðZzkóó»Èìi0+ÏZzgLLßÍkóó»ÈÎOZzgzẑl™**ìXY0+ZgzVÅi0+Ï»_·!*ÇßYB@*ì
YYYY0000++++ZZZZggggzzzzVVVVÅÅÅÅ¯̄̄̄]]]]4444¨̈̈̈»»»»4444jjjjèèèè GGGGEEEEGGGGIIIIEEEEÄÄÄÄ¤¤¤¤////zzzz::::~~~~ÅÅÅÅYYYYCCCCìììì???? XXXX5

Y0+ZgzVÅ¯]4¨»4jè GEGIEŠg`fs0*õ¤/z:~ÅYCìX ����ZZZZ[[[[::::

¡ð (iii) 6,z$h4ø
HH

(ii) 6,zP-F (i)

Yâg (v) 7Š} (iv)

!!!!****ÇÇÇÇßßßßYYYYÅÅÅÅ&&&&((((,,,,~~~~eeeezzzznnnn,,,,4444,,,,ÆÆÆÆ********xxxxKKKK???? XXXX6

!*ÇßYÅ&(,~ezn,4,÷)1(!*T)2(fzZßY)3(âMz!*ÇßY ����ZZZZ[[[[::::

6666,,,,zzzzPPPP----FFFFYYYY0000++++ZZZZggggzzzzVVVVÆÆÆÆ0000WWWW\\\\HHHHYYYY…………÷÷÷÷???? XXXX7

Z,-ã+°Y0+ZgX~zZãE®Ò54øGJñ�Š7ƒ@*X†Ùc*X ����ZZZZ[[[[þþþþ::::
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