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ZK̈âVÃÂW\äZgz\ŠJgD‹ƒÇÔeìz{
IVc*egZñV~»x™äÆnƒc*QŠ7Vc*7:Å
ÃzVÐvÆnXZke~ÎZŅ̃ZòêxegÖ
Ø½Z`»**x$¨45é GGGESW\Æf‚~T½}Ç�7:ÅÃzV
ÐvÆnZq-îs²áJ-ZÎZ8-½@*g;XZk»
CÙgz\Šzu}ÐZkŠgZƒZ™@*å�Zq-¬xWŠò
ÆnZÐà'½ã**eåXŠ*ÆF”VÅ7:Ã

ZkÅˆl¶Xpzg]â�Zy±YVÃZL\gÆYw~
M÷™Zy»O™ŠbZk»8[råXW\ÃtYy™
ª]ƒÏ�YâgÌZLŠ7VÐvÆnc*ZLDgÃ
MVÆnZnÆ¾z\½D�XW�ÔW`ë
W\Ã¼Z,ŠNYâgzVÆ!*g}~CD��ZL
Š7VÐvÆnZ,ª]Z0gz\ŠJgD��
“¨ÿ

G
LZK̈ãŠ8-g{YCì!

YâgzVÆZk¾z\½äÆ¿ÃZôm,~
ë��Zy~0*c*YäzZÑZq- (Mimicry) ~&)¾æ L~

ª]Z0ŠÃ¦ÏgƒäÆ‚B‚Bv]Î™ZLDg
6,úWzgƒä»$w/ÌìXYâg:ÜsŠzu}
YâgzV»ï$+w™˜RQD�Ép&ÐöG0â:Æ
fg=YwÔíÔÕVÔ‰Zz‡]7g}7ŠzVc*Q›y

ßÆ•zVÅƒÉÜZ@*gD�Xgz\½äÆÑ
ÅãCŠ6,ZkÅŠgzÈ~Šz©V~ÅY$Ëì:

 (Defensive Mimicry) ŠÃ¦¾z\ )Z³(
(Aggressive Mimicry) )[(Ygq:¾z\

ŠŠŠŠÃÃÃÃ¦¦¦¦¾¾¾¾zzzz\\\\::::
Z#YâgZLDg~YâgzVÆ.VÐôpg�

ÆnZCgz\ps™D�ÂZÐŠÃ¦¾z\ë

�XŠÃ¦¾z\ÅÌFŠN9�X
$+'×{c*iCÙYYâgzV»ï:¼Yâg�ZL (1)

Dg~YâgzVÆn¯j+½ZƒD�ZyYâgzV»ï
$+s��Zy„Dg~YâgzVÆn$+'×{c*iCÙYYâg
Æîg6,Ù|#gnp�@*�Dg~Z7Ì"5å EGEZBÔv0+{c*
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 ç**u™™3äÐ6,Ì™,XZkÅZq-
{Vw
**òµ (Basilarchia Archippus)

$gö EMÑg_5é ILGWǵ4ø LFM

ì�Q}ch}3äzZá6,0+zVÆn.e$¯j+½Z
**òµ»gz\ŠJgCì  Anosia Plexippus ìXt

�Zy6,0+zVÆn$+'×{½ZìZzg&t6,0+}3**I7
™D:

(Scarlet King ZÏ§b"3¸ç EGEgucå‚,$
( Coral Snake Ô.e$iCÙYñó‚,$) Snake)

ÆŸÅó¿uŠZgŠJg-VÅÕà™D�TÆ
:LDg~Z7ÌiCÙÞ™™3äÐ!*igT�ZzgZk
§bt"3¸ç EGEg‚,$Zy»DgƒäÐôpgT�:

Kallima Inachus ›yqzV»¾z\: (2)

**òµÆ%æFMzVÆZz6,~¥V6,pzg]g3em,Zí¶
ƒD�Z#�ZyÅ¬+Èg}g8-ÅƒC�X

Z#tµŠg½VÅÕV6,ßìÂZkÆŠzâV%æFMZq-

Šzu}Ð-VïYD��g3zZ0+g¾Y@*ìZzg
!*CÙ~+Èg}g8-ÆÈíÐx/ÃWä@

Å§búc*VŠgxã� mid-rib �XŒVJ-�Zy6,
ÌzZãîg6,Š@Y$ËìXZk§btZLDg~6,0+zV
ÆŒÛd$ƒäÆ!*z�ŠZyÅóƒVÐZzÍgSì:

**òQZ (Phyllium Siccifolium) 
¢5Í-ê
ELGLGM]Àö L¯Ê-ê LGM

ÌZkÅZq-
{VwìT»ŸZzgcah}Zzg¡
ƒD�Zzg7gZŸ!g8-»ƒ@*ìT6,(()g8-Æ
ŠÆƒD�TÐZk»Ÿí0+~ÑíÐx/ƒ
Y@*ìZzgt!êVÆŠgxyÃzVÐZzÍgLì:

J]ñrŠ8
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**òí»Ugz\ Selenia Tetralunaria

B@*ìYV�ZkÆŸÅ¯z^ Stick Caterpillar

ZzggöË5Ð!*Çx/ƒCìXWgZx™Dz‰Ü
tZ

&4-Bgê
FEGEÆÔ{ÐË5ÃZâñÐZK¤/Ä~
á©8ì�Zk»7gZŸ@Y@*ìZzgMƒ™Zq-{m

iZzb6,5ÐÎgLìZ#�Zk»âñuË´Ð
: MPì

**òQ}»ŸZzgN*4Ë	ác  Phasmatodea

ŠZg5c*Äh~ÐQQ�TÅ¯6,ZÐLLÃu
»**xŠc*ŠHìXDg~ Walking Stick r~óóª

6,0+zVÆnZÐeð&+ïÜZ•ðÂƒ@*ìTÅzzÐ
tŠ*½Æ¡V~6szç(,~6,jyi0+Ï¦/Zg@*ì:

†!W7´Æ«gzV~0*ðYäzZàZq-TÅ
^ËW!7Š}ÐQQìT~F	áñZzgí

 Leafy Sea Dragon  úc*VŠ3ðŠï�XZÐ
ªLLíŠZg«g~ZjŠJóó¹Y@*ìXZkÅ�#ÖŠk

ZõÐic*Š{7ƒCXDg~MVZÐ¾@*ƒZW!7ŠZ™™
0*kÐ¦/gYC�:

%ä»ÎZ8-:F6,0+}ÔaìÔ,VZzg (3)

‚,$z){ZLDg~YâgÃŠÙ„'ç M}7,}ƒäÅ
Z»™D�YV�9Dg~Yâgi0+{Dg™D�:

J]ñrŠ8



)ñ¶ø Opossum ÑàZ%M~0*c*YäzZÑ
ZLDgÃŠÙ„¯gU¤/  (D. virginiana) ŠZgÔ™g$

™NVÆ.ÞZk§b4Y@*ì�W@#ƒðÔì
îƒZZzgi!*y!*CÙÃ�9ƒðƒCìXŒVJ-�ŠwÅ
ŠPÁZzg‚cJ-NƒYC�X‚B„t!š¨åGÐ!
g8-»Zq-Z•ð$+1ŠZgâŠ{{g`™ä4ìTÐ
Dg~Šzg„gxI™D�XZLZz6,ƒÙÜqª
¤g~™Æt:ÜspŠÃZLDg~Ðôpg‚rìÉZ7
Zkè%~ÌeZwŠêì�z{ZyÆ”VÆn"3¸ç EGEg

ìXQñµŠN™Zy6,úWzgÌƒY@*ìXZkÅZÏ®
P l a y  »g~ÅzzÐZôm,~i!*y~Zq-õzg{

ÌgZòìTÆp��Ûd$Æn%äc* Possum

iÂƒäÅZŠZ»g~™**:

**ò  Killdeer (Charadrius Vociferous) 

6,0+{ZL˜‹~7,}¶¶”VÃDg~YâgÐ
XäÆn˜‹Ððh~Šzg~6,ZL%æFMZk§bñh
™4Y@*ìÍc*z{IL%æFMzVÆ‚BiÂqª~7,Z
ƒZƒÔ@*�Dg~»Š·yZkÆ”VÅ§sÐ?Ø™Zk
ÅY+$KzwƒnXZ¤/Zk~»x[7ƒ@*ÂLLiÂ

qªóó~„SŠOTŠOŸŸZäZzg™Z�Ì4ìXQ
‰„Dg~YâgZkÆ”VÃgh™ZkÅY+$~−ìÔ
t̄gULLÇƒ™óóThY@*ì:

:©~æ§ƒ**:ZLŠ7Vc*Dg-VÐv (4)

ÆnZKgöps™Æ:©~ËƒYä»w/	áh+
ƒÐŠ*Zzg¬xìXZkÅ4+Vw&åHHOZ

ì: (Grasshopper) 
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ë�T»ZEwøg} Camouflage ZÐ
¯YÌ¡VZzgÄh-V~w•™Dz‰ÜŠ7VÅ
óƒVÐZzÍg�Æn™D�X

**òð}»Ÿ=ƒ Cryptolithodes  ZÏ§b
Zzg½ãÍwƒ@*ìX̂Zzgg8-ÆZ±gÐt‚i6,
7,}gLgLCÍwßzVÐZkŠgx/ƒD
��Zy~Z7eð&+ïÜ.e$Âƒ@*ìX

**òðZZkÅZq-ª]Z0Zzg Fiddler Crab

ŠNVw7™@*ìXtðZð»ZYÑË„ZLŸ»
g8-$+%4ìZzgŠzPJ-!*Ç�}g8-»ƒY@*ìX
QZÏg8-Ðx/:©~ËƒY@*ì@*�Dg-VÆ
ÃzVÐôpg{nXQŠyeÁ„ZkÆŸ»g8-−
7,ä4ìZzggZ]ÃZk»ŸåîgÐZCZ-−g8-
Z(g™©8ìX

«gzV~0*ðYä Indo-Pacific Zke~
¹Y@*ì)Vw Flatfish zZà¼MVÎù¦îg6,
!*¿p&ÐöG0â: ( P e a c o c k  F l o u n d e r )

»4+bCÙ{™C�Xª (Active Camouflage)

Å§bÚZL:© (Chameleon)  t¤/¡
ÐQQgöZ(g™CYC�ZzgËs

ÃW™:©~¸T$gS�T (Transparent) 

Ã (Prey) ÉDg (Predator) Ð:ÜsZLDg~

ÌŠð»Š¶~»x[gS�:

tMVZLºm;gñ÷ÅæŠÐZK¢ÆÒ
(Pigments) úV~:©Æ_.gÄZgâŠ}

aZ™CYC�X
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6ÅZq-µ T h e c l a {uZzgZ•: (5 )  

Æ%æFMzVÆÔ{i™ (Strymon melinus)

¡¦uÅ̂Z(g™fe�T6,{W@ZzgZ•Ì
0*ñYD�XDg~YâgZk§bZy6,ú™D��Z¤/
DgWÐÅY+$Th}ÇÌÂZyÆzZgÅiŠ~ƒÇXp
œg}';BXg{YD�Z#tZyÅÂµÆÜs
úÅY+$ThYC�:

**ò«g~‚,$Å Hydrophis Pachycercos

Šx»Wy~aç LZZkÆuÐx/ƒ@*ìTÆ:LZÐLLŠzCÙ}
aç MzZÑ‚,$óóÌ¹Y@*ìX	águZzgŠvDg~Yâgú™äÐ

ì: Itð7™0*D��‚,$Wg;ìc*Yg;

LL˜gCóóW@:ZLDg~ÃegZ™Šzggpp (6)

cZÒ³VÔQzVÔäVZzgŠvYâgzVÆ%æFMzV6,
˜gCW\VÐx/îzóg0*ñYD�ÎŠÚ
Ð¹Ðç**uYâg}ƒc*ÔèÔTßÆp+u
n}c*‚,$Æ„}»@f‚~T½@*ìXDg~
YâgZkÐp‚ÛŠ{ƒ™ZyÆŒÛd$Ì7‰y:

Z[W\™‰ƒVÐ�#}ÅCŠ-ZgzV6,
k[ÑV$ÆŒÛd$c*}ZzgñgÆ%æFMgÄŠ¶Ð,V
YV¸T$ƒYC�!

�hb:‰YâgÔ{mîgÐ¤/¡ÔZL (7)

Dg~ÃegZ™Šzg–äÆa(,~egZƒãÕÿÌ¯D
Å¤/ŠyÆ¤/ŠÅ¢ Frilled Lizard �XW7´Æ

Ä°Åßg]~ñ�ŠƒCì�¬xqª~¤/ŠyÐ—
ƒCìXpç{Ck™D„c*Dg~ÃZLŒÛd$WD
ŠN™̄gUZk§b˜7-Z0+Zi~ìMh©8ì�¤/ŠyÆ
¤/ŠÅÄ°ŠZg¢@™’YCìZzgZkÆnrZq-Šx
Ð(,ZZzg'×h+p+u¯ŠîìTÐDg~Yâgeg™ú
?ØYD�:

J]ñrþ³Š8
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†!Z�ÛiÆ**!545é GEG~0*ñYäzZágŠã¤/¡
ë�XtÌ Dewlap  ÆŒÅ¢�9ƒCì&

ZLDg~Ã‚t0*™Ze7-ZCì-VMh@*ì�îƒZ
Š;:ZzgZkÆn�9ƒð¢n}Ã:Üs(,Z™Šï�

Ép+uÌ¯Šï�TÐDg~Yâgeg™̄gU¸v
Y@*ì:

YYYYggggqqqq::::¾¾¾¾zzzz\\\\::::
Z#YâgZLDgÃŠðÆ~gÄ™c*v]Î™ú

™äÆnZCgz\ps™D�ÂZÐYgq:
(ë�XQ} MimicryAggressive ¾z\)

chzVÃ3äzZác*Šzu}Í“pgYâgZkn»gz\
½D�X

)}ZkÅ
{Vw7™D�X¼)g8-Æ
)})gùVÆYßV6,„ä̂�Zzg:©~7g~
§bËƒYD�X!‹ø{0+ZyÆÍ“pgQ}

»Ÿ„^zßg]ZzggöÆ (Mantis Orchid)

Z±gÐWgFÆYßVÐx/ƒ@*ìTÐYßV»
gka•ÆnWäzZàœsVZzgÈ3,}Šð»3YD
�ZzgW‚ãÐZy¾z[YâgzV»Dgƒ™g{YC�:

»**x„ZkÆDg (Angler Fish) Í!*iT
™äÆ§jÅãCŠ6,g3ŠHìXZkTÆu6,Ç

J]ñrþ³Š8



W\VÆZz6,Zq-Šg}Dr~úØZ@*ìT»aç LZ
Í“ÆgLÐßÆ}Ðx/ƒ@*ìXtr~ú
egzV§sw•™äÆ‡.Þƒ@*ìZzgÍ“»ßÆZ
úuZÌZk§b.Þ3@*ì�ŠzgÐtÃðgN*‚‡&ÿEL

DgYâgÃW@*ì&tTeg{Æîg6,ZEw™Æ
Šzu}Dg~YâgzVÃA™ZLŒÛd$Wä6,6g™CìX
QZq-ŠxÐZe7-ZCp+uìÅw™ZÐ7gZ»7gZø
YCì:

ÆŸ6,{gd F r o g f i s h «g~T
c*¼Zzge,̂ZM¶ƒD�X‰Zz‡] (Spinules)

Šv.e$gLgLYâgíƒD�XtgöÌ
ps™äÆ‡.ÞƒC�XZy~ÐFZq-Å^z

ÐQQ (Sponge) c*Z@ (Coral) ßg]ßÔñó
ìÔZzgtp&ÐöG0:ZkŠg<îE0¾wÅƒCì�ŠvFgL
«g~YâgZyÆŸ6,Ð¦/gYD�tŒ%�z{Ë
›yß6,Ð7ÉËi0+{YâgÆ$+y6,Ð¦/ggì
�Xt¹ŠägëgÐw•™CìZzg‰Zz‡]Šx

‚ŠñZOg™CìÔZLDg~Æ¦/gYä»Ôc*QZL
DgÆŒÛd$Wä»ÔZzgQ(,~aç Q®)Æ‚BÔ½ãb†
]~ÔZk6,úWzgƒCì:

**ò�[W�y~ Buteo Albonotatus

´å YLðVÆ̈wÆ‚BTh@*ìXtgöZzgÏVÅ¯z^
ÆZ±gÐ´å YLðVÐ»°x/ƒ@*ìX́å YL|i0+{Zzg
gLYâgzV»Dg7™DX®ZgLgLYâgš
pszçZyÆ0*kÐ¦/gYD�Xt�[Zk»½7g
ÃZ+{ZVDƒñZe7-„ZyÆ̈wÐ̈©Î™Zy6,

Ã7,@*ìZzgZy»Dg™©8ì:
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°iâ:‚bÃDz{»Zâx¹Y@*ìÔZK̈ã	d$Å
›ú~¥Ôgc*èÔ6Ô¢]äZë™ŠZgZŠZHìÔZy
ExÅzzÐZK̈yäZL)bÆiˆlGZzgZK
i0+ÏÃ6,¯¯c*X‚bÅ].h+ªVÃ-g\Zzgf[Å
Š+ŒÛZgŠc*Y@*ìYV�Šzgq¢ÆÓxZÏÃ]Zzg

¥â]Åš/~}:}f[ÐYQìX¸zzì�
‚³›ë6,FFp}Zôm,~ỒðÔ�ÛZúZzggzÏ
i!*âV~	áùGYD�XZôm,~Ãaè¬@eä6,
gZ‚Zzg½Åi!*y»ŠgzqÝìZkn9˜´Æ

£á˜�2Zôm,~i!*y~úZx >ZÏi!*y~
J-‚³¥â]ÃàäÆn0*7°‚b)=w

ÔZ%Mz',¤6‰ ‚b(óg~Ã»°ZÌŠ~YCì
˜´Ð0*7°‚³g‚bÌ(,~®ZŠ~	áùƒD

�X
˜VJ-ZgŠz~úZòŠpÆ‚³p}ÅZ	á®)

ZkÅÑz¬]ZgŠzÆƒÐ¬Z¶gYx Å!*]ìÂ
28 ®Z# 131 Ðƒ_¶Z#ZkÆÑg{� ˜Vú

Y~LŠðN»˜ió**ò*y	áùƒZåXZgŠz~ 1825 Šc
‚³z?ôÄÆ[eZËZÄßÃgz¹äyz*y
~ZgŠz‚³ôÄÃegZŠzZg~„HìÔŠzgZzw

YÐ 1 8 5 8 Y(ŠzgU*ã) 1 8 5 7 YÐ 1 8 2 2 )
Y(ZzgŠzg 1 9 4 7 YÐ 1 9 0 0 Y(ŠzgU*¬) 1 9 0 0

g‚b 15 YÐ@*qw(ÔŠzgZÍw~Áz� 1947 Xgx)
‚bzF,¹Æñç¬]Ã„(Šï¸ÔŠzgU*ã~{Ø
‚³̀ZZ+ïá‰ÔZzgZÏiâä~u¦Z£{VÅ
‚"543¨ë JEHGEÎ‚ÌÆ�‚³Â1V»F,ÀHŠHZzg	d$
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ZÑÜt‰g‚áäZgŠzZ¶K×Ã:Üs*W}Šc*É
‚³p}ÅZ	á®)Zzg‡gMÅ‚³f‚‚i~~
úc*V™ŠZgZŠZHXŠzgU*¬ÅÑz¬]�,œ~ÅZ’ZÐ
ƒCìÔtœ~Š*~‚³ôÄÆnZq-5gzÝ³
ƒqƒðZzg‚bÅŠ*~6Šzg»W¸iƒZÔ55ZXŠZ]

zZÏÃ]»ŸÑzqƒZÔ‚³h]Ô‚³úUVZzg
èZ™zV»ZZŠƒäÎX´z{Zi,¥âC‚³g‚áÌ
	áùƒäÑ�úZòR6,‚³¥â]Ãàä»fg=
¶ÔZgŠz~‚³ôÄÆ�Ûzr~ñÑ**Z1ZæxWiZŠ"Å
’k,zV»ÌZëzìÔZrVä‚³ñç¬]6,™Å

Y~ßzZgZ¶gZÅ.{5éEbÐÅZkÆẐrV 1901 Z’Z
äZ‚³p}~Ð	áùƒäzZáâx)}.8-

Y~ñÑ**WiZŠ"äZq- 1903 ÃÆn’k,GÔâÞ
âx)—yZ»tïÑTÆ£œ~‚³¥â]Å
�ÛZbÃZëÑŒÛZgŠc*ŠHåX

ZgŠz~‚³ôÄÃ�ÛzrŠ¶~Ye¢6©gW!*Š
YJ-ÅˆÃ@VÃ�ÛZñl 1947 YÐ 1917 Æfg=

7HYYÔYe¢6~Âx©gW!*ŠÅZZY6,!*!*ñZgŠz
ñß~†Z/Åu6,4~±Zzgµ/È§iÐ
ŠZgZnÀÅãCŠeZàˆ˜V6,)Ëyz*yÆâCÙ
—*]zZŠÒ]Æ‚B‚BZExz.yÆâCÙ¦G
‰¸Zzgz�6,‚bZzg)ßYÅÂ1V»F,À(z

W‚yi!*y~(,}eä6,HŠHÔ‚³Z˜jVÃZgŠz
Æ‡̈~eJ%ÅÃÒÅˆZzgZkÆnZßw

z̧Z2zäG‰X¢]Ô6ÔæxzˆÔgc*èÔ'ZB
ÔDZÑgnÔZb8-Ôzp‚bÆ]p}6,"Ñg
Â1V»ZgŠz~F,ÀHŠHÔZzgW^,)®)Ð³8ZÝ

e~2zDZzgZb8-ÅZgŠzÆfg=½»»x[Š/
HŠH�do©gW!*ŠJ-Yg~g;XZÏiâä~ñß~

Y~ 1928 †Z/ä¬Zzg8-W!*ŠˆZiZV©gW!*ŠÐ
YJ-Z³F,¹ZgŠz 1947 YÐ 1938 ‚bYg~HÔ

Æik,ZÈx;â„‚bŠ‹ÐYg~HÔ�„yÆ
**)°qÑ]ÅzzÐÈƒŠHXŠzgXgxTÅZ’ZY
yz*y~WiZŠ~ÆˆÐƒCì‚³ôÄÆn
»°ñizVg;ìÔZôm,~Ôy~ÔZgŠzzŠv´‡ði!*âV
ÆZ¶gZ]~‚³g7gIVZzģzVÃ(YÐìp
ŒVÌZgŠzŠvi!*âVÆ£»̈°úìXZôm,~Ôy~

Zzǵ‡ði!*âV~{Ø‚³Z¶gZ]zg‚b{à®ZŠ
~x	áùƒgì�pZgŠz~ÜsŠzg‚áZq-

ÅY+$Ð	áùƒäzZÑ;â„‚bÅŠ*Zzg CSIR

ŠzuZZ³�Ûzr‚b)Š‹(Ð	áùƒäzÑâx)‚b

ìX
˜VJ-ZgŠzÆZ¶gZ]~‚³ñZŠÅZ	á®)»

 çnìÂZy~Ð¼Z¶g}gzi**)(„)©gW!*Š(Ô
gzi**)ZOŠ)©gW!*Š(Ôgzi**)ë)©gW!*Š(Ôgzi**)
Z¶gæt)ÃÃM(ÔZzggzi**)WiZŠyCÙß‚bZi+c
	áù™D�Ô²~Ð	áùƒäzZágzi**)Wvä
gziZ:WŠJ™‚bZzg¡Ð0g7gIVZzgp}Æ
nz@™g3ìÔgzi**)Zz[)~(Ôgzi**)gZ»t
–gZ)5Š‹(Ôgzi**)̧ò̂)`(äZµÐÃð™Â
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&6VÅ¶7ìÔæZgk˜V»fg=½ZgŠzìz;V
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GEOq)
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CÙxøg}f‚~ZylìÑ]Ô̧Z]ÔpZ÷]

Zzg}.	á]ÆEÆƒDgT�XªCÙì�Zy~Ð
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(,"~M\ÅgZ{ûZg™}ÇÔZ[M\ZÏ_“~ZK
ÎaZzg–~.ÃF,KMŠ,ÐXM\ùKÐÔªM\»

Z0+Z’̄k,÷ƒÇ?ZkK~’k,ÆŠzZbZY6,ÂzŠb¹
¢zg~ì:ZÍwM\ZC*yùÑzq™,ÐÔ¾Z0+Zi
Ð%³zZgMÐ(,JNÐZzg¾§bZk»Z!x™,
ÐXŠzxZL*yÆ%œ/~ìw6,Âz%ÃigqpÔYè¸

z{�xì&M\ZK’k,Æfg)ZL#…54èEGE)‡gMÔ
q¢+Ô**ø+c*‚¥(J-àNÐX)Yg~(
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W`»ŠzĝzsÐsyìX)“Å)¡q
Šzh~pZ{gN*ƒc*(,ZCÙÃðZq-Šzu}6,'qÝ™äÅ
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Z�ÛZŠÃZ¤/Z‰ƒ™P-xgZs#z�Û›ZzgpÙzä]Ð¬
™ä»ñµqÝƒYñÂtËÚ)áKÐÁ7ìX
CÙ‚w¤/òÅIV˜V¥ÔZ‚E+{Zzg(ZŠZgzVÆaâh+
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Zzgz‰ÜÅºÅzzÐzZ−+”VÅŠ´zŠE~½zF,šM
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Z&bÔ™ŠZgZzg,‚i~Å
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¤/âðu]»W¸iƒ[ìX¤/òÆ«ÐaŠy
½yzV~8kƒ™Wz^ezgu¤/ñV~zheÐ‡Ü
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âCÙ+½z;]Æ_.îs£Š~$V~
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n™,c*pŠ7,JNXŒÛWy0*u2äÅoƒµ/
È~™,XŒÛWy0*uÅˆz]Ð:Üsíz',•qÝ
ƒCìÉøg~i0+Ï~Zq-plÍZgZz[Ìgzúƒ@*
ìXñÌÅ”]Æ7Ã”VÅ¡»ìwǵZzgZ¹
¤/òZzgŠð\ÐX**Ì"u¢zg~ìXZkÆaŠy
ÆZz‡]~Syezgu¤/xVF,KMŠ,Zzg;P~É
ÃŠä!*CÙìX¤/ò~æz!*]Zzg‚Š{½Z»ozwF,KM
ŠbÌzZ−+Åf)ŠZg~ìXgpy»Igu·ÌZk
‚w$V~Wg;ìXzZ−+”VÃgzi}gppÔzZ÷z

sGgÔúi,7,"Ôf™zZf»g™äÔ0*u™sZzg!*
zçg�Zzgic*Š{Ðic*Š{)VZzgNZ[¾äÅF,(Š,X
”VÃZqŠg$ÔWc*]ÔâNg{Š¬îV»»[»g™ÆŠ,Zzg
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Z¹!*‡°ÏÐi!*ãc*Š™äÅ@*N™,XZk»Y,̂{fe
g�XZke~zZ−+Ã@*„Ð»x:BX̧ôZzgŠúÂV

Æ**x6,ZzÑŠÃŠ+ÐŠzg:™,XzZ−+Z¤/ŠpÆ‚B
gziZ:ÆÂxZÑz‡]6,»gÈg�ÂZkÐ”VÃ¹ÃZ+{
ƒÇzg:zZ−+Å"6,zZðÅzzÐ¥:Zzg»‹»Dg
ƒ™ZKËIVrZŠ,ÐX”V~ŒÛWyˆÐ̄Îî

Zzg›aZ™äÆazZ−+gziZ:”VÐˆz]
™zZäÆ‚BpŠÌŒÛWyˆÅˆz]™,ÔeìŠz

Wc*]„YV:ƒVZzg-ÆŠy{mîg6,Îg{ZlÅ
ˆz]™ÆXŠ]z',•qÝ™,X

ŠŠŠŠ´́́́ªªªªÓÓÓÓ::::XXXX
Zz‡]ÃÔY…ƒñZzgz‰Üz/ÅŠgŠZã™D
ƒñZzÑŠÅF,šMÅ„™,XÑªZzg‰w_V~Zy
ÆZz‡]ÃŸù™äÆOñŠ´½zF,šM»x

ZOx™,ZzgñÌ¤/â~$VÆ7èÃ`ñYä
zZáLLª‹̄óóZzgLLªÓóóÐ½7gÃZ+{ZV™ŒÛWyz

<LÅx]ZzgŠ+ÅãCŠ~¥â]qÝ™ä»gZ3
ûZg™,XZy	áYZv$V»Ì9ZEwƒÇZzgzZ−+Ì

ZzÑŠÅ½zF,šM~Ã@*„ÆkH{ÐôpƒYNÐX
ŒÛWy�Ûâ@*ìLLZñZZyzZß!ZLW\ÃZzgZLyzZßVÃ

ZkWvÐXîÔT»ZgïZK̈yZzgßƒVÐX)Z−*
(|]/ñä7YLLc*gÎwZv~VZLW\ÃÂ3Ð 6:
X**™~WŠHpyzZßVÃùXNÂW\ä�Ûâc*�
TÐ?ÃIHŠHZyÃI™zZzgT»?Ã¬Šc*ŠHƒZk»

Z¹Ì¬ŠzXZÏ§bW\»Zg	áŠì�:ª#ÖÆŠyƒ
ÐJ±Z[~z{ƒÇ�ZLyÐ"¸g;X)gzb

(156&28 Zšã:
(ªÓ:X

ZjßVÅY+$ÐÂ™Š{ªÓÌ¥ÃñÌ¤/â
Å$V~»!z)»!u¤/ñV~ẑsgpp~
çzyƒC�X”VÃŠzu}”VÐé�w(,Jä

ÔW:~ZNz‰Ü¦/ZgäZzgZq-Šzu}ÐI~
ªÓæŠÇgƒD�CÙa~Šg]äÃð:Ãðp!

g¿ƒCìZkp!Ã…gäcZyÅj,Z‚ÛZð¢zg~
ƒCìXªÓ¿z‰Ü)Šzc*&[RV(6,FFZKu

(Hand Writing) ¤/ñVÆfg)¥~plé
Ô’k,~z½k,~'gÂVÃ�ÛzrŠï�XZ¶gZ]ỖG+Zzg

Ã|ÆxÁZzgŠv¥âC6,z¤/ZéZyªÓ»
{I¦gòYD�X

úúúúiiiiEEEE@@@@ÇÇÇÇ::::ÅÅÅÅFFFF,,,,ššššMMMM::::XXXX
”VÃúiE@Ç:»¬Š~¯ä~u]¹»gWæ
ƒC�XzZ−+”VÃúiÅ@*NÆOñZyÆ‚B

ZŠZ5úi»©w¯N@*�”V~úiÅ¬Š]¢ƒ
nX”VÆŠyÅÑz¬]úiòÐ™,XòÆ4+

Zzg!*',•z‰ÜÃ”VÅ’Å2+g:™,X”VÃz‰Ü6,Qà
ZzgZŠZ5úi6,j,Z‚ÛZðÆnÇì—ìZÅxÐÌ
âZi,XZ#ðZàÅ¬Š]”V~¢ƒYñÂZ¹ò
Æz‰Ü!*g~!*g~ŠzuzVÃËZg™äÅf)ŠZg~6,âñg
™,TÐZy~Zˆkf)ŠZg~ZzgZq-Šzu}Æ
Šgxy%z]ZzgnÆ¬zy»_./aZƒÇXzZ−œVÃ
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!*)®)úi»¬Š~¯äÆaZ7ZL‚BKá™
YNÔúi7,"ZzgZâ#ÖÆWŠZ[2NX

§z̧ô;X”VÅÜs¢zgc*]„7gZ™**»°7
ƒ@*ÉZ7z‰ÜZzgÂzÅÌ¢zg]ƒCì®ZzZ−+ZK

ẑ5]~Ð”VÆaz‰Üïw™Z7̧m£â]
Å§™ZäÆ‚B‚BZ,£â]ÅÌ(s#™zZN
XÆfg)Z7ZLâèZzg@*gõ»DƒnX@*�
u]~Ì½ÐZy»Îî',ŒÛZggìX(§‰
ÚT$yÔ‚bñi*Zzg@*g]£â]Å§z(s#Ð

¥ÃIZzggZ„x@{»ñµqÝƒ@*ìX”VÆ
‚BgziZ:Ë0*guÔ̧m£xÔ1Æ)g}c*‚i«g
6,̧ô»6,z¤/ZxF,KMŠ,X?cÔoø¡]Æx@{
Æ´z{KãZzgf6¡6,	á0+ZgZW,Z]%A$™CìX
{mîg6,ðÆz‰ÜèV»ÖZzgYwàCÔ6,0+zVÅ

¦?ØÔÎg`ze0+»ƒqz¾z[ƒ**ÔÔ*gzV».7g~
»Ñ]»WÃ¹Âx¡]”VÃZvÆZ©â]Åcz~Zzg
0*‡Zg~ÆZßw2D�X

WWWW3333››››ÃÃÃÃ����ÛÛÛÛzzzzrrrrŠŠŠŠ¶¶¶¶ÆÆÆÆ»»»»xxxx::::XXXX
”VÅF,šMÆa¼{mUZ,ƒD�X6,
u]~„ÂzŠ~Y$Ëì}!*b›~ZŸ±Æ
n$V~ƒZI{:**Z̧zgŠzâVz‰Ü»3**)×Z:z
(×(ZN3ä»©w¯NX¥â]6,FF8zn,y
6,z¤/Z'×ƒyzZáï™ŠBX(ẑ5]ÅzzÐ
ayÆ»ñV~:ÂŠpfe�Zzg:„ywf)
ŠZg-V~ic*Š{Zë™ŠZgZŠZ™0*D�XÅ<å XEZu]»ÃZ+{

ZV™Z7ZL#}ÅÌðÔ¶âVÅ{§ÂZäZzg
ZEwÅŠvZâYÅŠN¸wÅF,šMŠ~Y$ËìX�Y
‹ŠÆjZáÐÃð:Ãðf)ŠZg~aÃ¢zgŠ~Yñ}
gL¸ð“V»ìwÔyÆ),gv‰
ŠZŠZÔŠZŠ~Ô****Ô**ãÅŠN¸wÔZyÆ‚Bz‰Ü¦/Zg**ÔZyÅ

¢zgc*]‰½Z0*ãÃz‰Ü6,ŠbZzgZ7Z¶g7,|™‹**z){
Xt‚g}»x”VÅF,šMÆa¹¢zg~ƒD�X
gºŠZgzVÐé�wZzg5‡]ÆWŠZ[2äÆa
Z7ģŠZgzVÐ5‡]Æná™YNXzZ−+Æ
Zk»xÐ”V~pãg¤VÅZÌÔ,g·Zzg¸ð
eg}Æ_.!*]6,zZym³ÐXzZ−+”VÅŠzëV
ZzgZyÅÄ6,ÃgOZzgZyÅYõÆaLrgZyÆ
Šz2VÃZLyšNÔZyÐÔZyÆ‚B¼z‰Ü
¦/Zg,ÔZyÅ³]™,@*�Zy»ZOŠ(,ñX”VÆ
Šz2VÆyzZßVÐÌ©]4gOXpZ¤/zZ−+
ZyÆyÆâjwÐt7�ÂaÃ%æENZ>:}É

ÕzD+ÛÐ»xá™ZL”VÃZ+Šz4ÐŠzggO
@*�zZ−+Zzg”VÆŠgxyZOŠÆgºÃ(:ãX

™™™™ZZZZllllÃÃÃÃgggg©©©©::::XXXX
$V~”VÃ!*ÑdÔZŠ!Zzģmu¤/ñV~

ẑsǵ¢zg~ƒ@*ìX_¬Å¬Š]aZ™äÆ
a”VÃÑ$k,~ÅgRŠÑðYñXÉ45½ð GE

Y
óZßz4™Zl

ÃgwÆfg)i!*yŠZãÅ'gÂVÃ4¯c*YYìX
ÛR,~'g]aZ™äÆa¿æC™ZlÃgwçzy

Zßz4¯w (Hand Writing) U*"$ƒD�Xp«
Æfg)”VÅ–ðÃŠH¯c*YYìXu]Æ
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ŠzgZyZp}6,FF™ZlÃg‹¥ÆnÎŠqU*"$
ƒD�X™ZlÃg‹¥Åf6Zzg(&6V~4~
aZ™D�XeZÃ$42.ç GEH~`Zzg@*g]Š*zm,Z]Æ
_¬Zzgx@}Ð¥~®ÔfztZzgZ$tÃ6,zZy
mJc*YYìX

¬¬¬¬ggggèèèèzzzzbbbbzzzzzzzzzzzz5555iiii####ÖÖÖÖ::::XXXX
u]ÆŠzgZy;J²g~Zzg¤/Z!cÆ¥Ãð

bzzzâ™~qÝ™Dƒñ:ÜsZKçÙ¢zgc*]Å
Š™Mh�É(ZŠZgzVÐ!*CÙÅŠ*»ix@{
™ä»ÌZ¹gZ„Š/qÝƒ@*ìXZ¤/ËnÅçÙ
;:ÌƒA$Ì¥el,|Šzâ{Åu]~5i#Ö™D
ƒñ»xZzgcÅZÌzZÃŠe$Æ0i¥â]
zŠ!*]qÝ™Mh�X

ggggŸŸŸŸ»»»»ggggZZZZ::::}}}}....ââââ]]]]::::XXXX
¥u]ÆŠzgZygŸ»gZ:îg6,#bz‹ŠÅZ

u¤/xVZ�xŠïƒñZLÃåz‰Ü»4ZEw™Mh
�XgŸ»gZ:îg6,Z#k»xZ�xŠ¶Ð¥~
}.#Ö»»_./6,zZymkìZzg¥WÐ^™çÑ}
Åy~ZC¤/Z×g™ŠZg7™äÆÑëƒYD
�XZ�VÔBVÔ¾'Vc*),gÍVÅ}.#ÖÐ¥~

ZK̈ãZŠZg6,zZym_�ZzgZ¹�`~…zZáZ
Z�ÛZŠÅ¢zgÂV»DÌqÝƒ@*ìX

5555''''gggg''''GGGG::::XXXX
$V~zZ−+”VÃZ{z'g'2äÅ

ÃÒ™,X}pléÔ*yâ+Ô?h+ÔWg^Æ»xÔ
¸VÃsðš/JðÔÀzVÅ%#ÖÔm~Æem,Zíz){X

y~Z¤/Ñyc*Hg~Å(ƒÂzZ−+”VÃ7Š}QÇä
ZzgZyÅ¼Z“™**Ì2Mh�XIKƒðZâ‰yZ[

ÛR,c*öÅ%#ÖzŠg\oz){Ð¥cÅÑzZ�Zx
ÐzZ@ƒD�XWyÑMÃg‹Ì¥Å&6VÃ
6,zZymJä~çzyƒD�Xu]ÆŠzgZy¥
ÃðgN*ñN*»gz!*gÑzq™DƒñiŠ/qÝ™Mh
�X�ZyÅWäzZài0+Ï~G»gWæU*"$ƒÇXt
u¤/xV¥Ãb¾äÔXäZzgZ¹oƒ§jÐ
ya™äÅF,šM�ÛZë™C�XZkÆ´z{¥!*½ã
Ô.y[‰WgFÔegZÓ/F,ZÙÔÕÙ¯I¤/Z°zŠv
.yÃHƒñÌZKu]Ã6,¯Zzg»gWæ¯Mh

~ZŸ±Æ (Vocabulary) �XZLfí{ZÖp
fg)¥§]Æ4ZEwÅ'g]ÐpŠÃWgZ3
™Mh�Xt'g]:Üs¥ÉCÙZK̈yÅ»x!Æ
n¢zg~¦gÅYCìXu]»9ZEw™Dƒñ
¥ZK’k,~&6VÃ4¯äÅÃÒ™,ZzgZk~
'g]qÝ™äÆnÂÁ7,³Zzg_·”{Â1V
ÐZ~.™Š{ZLŠ!*]Ã̄È™äÅ!*‡°{w™,@*�
’k,~éZzg4~aZƒnX$V~Zh¬ŠZ]Å

úz�Ûzr6,Âz%Ãi™,Xi0+ÏÆZyZâV
~»x!�ÛZë™ä~æŠÇgÂ1VZzgp}Ã_¬~
	áïgOX7,"Ågëg~ZŸ†™äzZà'g'ZX

ööööÃÃÃÃŠŠŠŠÅÅÅÅ&&&&6666VVVV»»»»����ÛÛÛÛzzzzrrrr::::XXXX
öZK̈yÅf6ÔKã›úÆn.e$ZëƒD

�XöZK̈yÃetzaÈZzgHg„gnp�XZsò`
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ó{ÐöÌ!*Ñƒäe’Ôz‰ÜÅ',!*Š~»:L:
FZzgZK̈ã¡zHg4»zaƒVX¾Z0+Zi~Ô¾ZÅÔ2{
!*i~ÔÏÔ¹~ZzgŠzh‰öZK̈yÅ¡Ænçzy
U*"$ƒñ�Xö±QCaZ™äÆ´z{Äz

‚)e»(Zzg‡Z+Z:&6VÃ6,zZymJä~Zë™ŠZg
ZŠZ™D�XöÐ̧]qCÔ̧]',ŠZ“Zzg¤‰Ü~
ZŸ†ƒ@*ìZzgZ¡IYz�ZgbÌ¢o‘W�Xu]~
a¡qŠVÅY+$Âz:™DƒñKz~ŠÚZÚ
,M6,SÉ~z‰ÜŸù™DƒñZK¡Ã',!*Š
™fe�XèÃg{aZÜ¹yZ!»ÌZq-¹(,Z:L
¶ƒñ�X

yaÅZzAŠgo{ìX”VÆ0Ÿ™ä»
Z(gzZ−+Ãƒ@*ìXÍW`ÀÆ©Ñ]”VÃpŠu¯
gì�XpzZ−+Ãt!*]�ÛZñl7™ãe’�”V
Å,Å›zú~zZ−+»ZÚ„ã~™ŠZgƒ@*ìA
�Z*Š»XZjwz»Ò~ic*Š{aƒäÅzzÐZ*ŠCÙ
a6,7g~Âz7Š}Ypy~zZ−+Âa6,7g~

] 8 @*5 ÂzŠ}Mh�YèaÃZjwc*»Ò~
]z{y~¬™D 19@*16 ¦/ZgäƒD�²

�Xt!*]Üs$VÅ7ìÉ¬xŠâV~Ìa
]y~¦/ZgD�XzZ−+Åf)ŠZg~ì� 19@*16

]ÎäÆïw™!*¹z‰ÜÃZk§b„™,�¬x 8

ŠâV~Ì»!Zzg)»!u¤/ñVÆ‚B‚B”VÆ
nŠ´½»z‰ÜÌòWñZzgaúiÆÌ0*È
ƒYNXúiÅ0*È~˜VZvÅpÛŠ~zgŸ»:Lk+ì

z�aúiÆfg)e»ÌH�Xz‰ÜƒÐ(,Z
uâtìZ¤/zZ−+tÎa™�¹ic*Š{¤/òì”VÃWgZx
™äŠ,ÂtZyÅ›7É”VÆ‚BŠ#ƒÏXJ
F,+ñÌ~ÌøgZŠ+Ë»xÐ…7gzÂXZºn
�Û›ÆÏ]Sîu]~”VÅF,šM6,Âz%Ãi™**
z‰Ü»ZëZzg**¦/k,»£ìXel,|ÔŠzâ{Åîs$VÆ
ŠzgZyzZ−+7™Š{ï]!*ÑÆfg)ZL”VÅ4+
F,šM™Mh�X

J]ñrþ³Š8

††††ZZZZŠŠŠŠZZZZggggtttt

ZyÓx$ZâY»f™Zk¿’k,~e7�
øg}SgŠ°æ

YLŠøg~ƒZ~Ô0*ã~Ô½Z~Ôi}~Ô
¾nCÙq~	áï�XHZ[Ìë7ÎvÐ�…

ZkiCÙÃÌÐgz)ìZzgt»xËu»gc*™îg~»7
�y»ŠyWg;ì 5 ìXÜsøgZìXCÙ‚wÅâ#Q

TÃëLL¬@-ÄâjwóóÆîg6,oD�XHëtð
™Mh��ëÃhZ;**È™,ÐeìtšZøg}
y»ƒÔŠ»yc*»g{ä»ƒc*1~»XëZkÃ9§j
Ð1äÎNÐZzgZyZªVÐ@*wé™,Ð
�Zkš}ÃôpeàÐ¹™C�Xc*ŠgOZ¤/

Z[ÌëäZkY+$Âz7ÅZzgZLyzV~Ìð
»tâjwaZ7HZL”VÃÃhZƒÅF,šM7Š~Â
WäzZÑÀëÃZzgøg}”VÃ’ÆYgÐ‚÷

he6,6g™Š}ÇX
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¡†Zéx� : **x
Y1978 m27 : @*gõaZö

ÎÑ7gÔ'gZ» : £xaZö
:-2Z!mÎ‚ÌÔÎÑ7g Z’Zð½

Z*ZöÏÔ!Zi+ : ZZZzg&zgZ:½
!›Ðê OXÎ̄ZgŠz;ðZjwz�"2.ç

EJG : &
»Ò

Ws‚bXÎÑ7g
ZgŠz : âŠg~i!*y
Zôm,~Ôy~Ô%Z_ : Švi!*3

junaidshaikh2772@gmail.com     :             Z~é
¡†Zéx�™r#Zq-�ZV‚wy�Xøg~
5‡]CÙ‚b»ôö~ƒCgSìX.e$7'×Z`Ô

+Wön{Ôç{%OãÐNZzg‚b!*<mZgŠz~
‚³p}™ÅÎ‡.Þ°pìXZrVäD+gö

ÆŠzgZyCkH�ZgŠz¥z¤]]~‚bÅ¥â]
'Zâ„ƒCìÎZyÅŠgÏÂ1V~ñ�ŠìXz{
‚³ZŠ[ÐŠzg�Zzg�‚b»ñZŠZôm,~~ñ�Š
ìz{ZyÅ™Ð!*CÙìXZgŠz~‚³ZŠ[Å¶Ã7gZ
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™äÅf)ŠZg~ZgŠzZŠd$ZzgZgŠzZ‚E+{6,ìX
¡™r#¬x‡g~)X»‚bÐm7ì(Zzg

‚bÆCz¤]]Ãf‚~gÄ™˜�@*�ZyJ-
!*]/W‚ãVYñX

W\Å«"LL›‚0ZâVÅ‚³}.â]óó
~	áùƒðZzg'gZ»ZÃZgŠz‚‚Z»Šòä 2015 

ZŠ[ZCwÆZ-ZgeÐâZiZX
)u»g~ZŠZg}'gZ»6,Š÷ÎÑ7gZÃ%ä
VàyÆZ-ZgeÐâZiZX2

~ZgŠzZwgkZ-ZgeÐ 2016 {ŠâyZgŠz̄gxä
~ÀyZgŠzZŠ!»Ð÷ÎÑ7gäÌ 2018 âZiZZzgQ

ZŠ!Z-ZgeÐâZiZX
W\ZgŠzÅßg)wÐt7�1Ck™D�
�ÃÒYg~g¿YñÂwgz×ƒYìX

…ZL”VÃZgŠz7,J**e’ZzgZgŠzZ¶gZ]Zzg
g‚bÃ�ÛzrŠbe’X

5±ÆnZï�xì�W`ÆŠzg~Z¤/…
Šzu~¸ñVÆ	á:/	á:gxìÂ‚bZzg)ßYÆ
yZy~Sîó»ñV~5±Ã(,|m|™z¢8
e’X

ñßs»Zq-*y5±�ÛâN:

q(ßYX(ßYÅF,¹»iÜ
W`Š*F,¹ÆXoiw6,âìZk»Z̃

‚bZzg(ßYÃ„Y@*ìXq(ßYä‚bÅŠ*
~ŠxgÄ™ZkF,¹Ãege0+ÎŠñXq)ßYÔ(ßYÅ

Zq-	ácìT~âŠ{6,�CÙ~Zzg‚@R6,Nzw™D
ƒñZ,WÑ]¯ñYD�XÅ�#ÖZq-ÐÎq
¢aƒCìXZq-¢a»Zq-Zg[zZVzq¢aB@*ìXZk
»Z0+Zi{W\Zk§bÎMh��W\ÆZq-!*wÅñN*ð

DÙZgq¢aÆ',Z',ìXZzgŒVëf™™gì�Zy 75

âŠzV»�W\ÆZq-!*wÅñN*ðÐÌŠkDÙZgkHic*Š{
gL�XqzVÃHÌgN*HYñÔZq-uÆˆ

Top Down qzVÃgN*7HYYZÐë�
XpënÐÑz¬]™,Âª��CÙ~ Approach

RÐZq-Zq-�CÙÃ�h™Z¤/ëÃðq¯NÂZÐ
}ÐHXW\ÃØì Bottom Up Approach

ÃðÌ—ÎgKƒCY5ZãZkÆZEw(,_

YîZzgZ(ZknƒÇYè�CÙ~R6,îÆË̂Ì
qÅ8Zzg6ðS:]$+wYC�XZyÐµq,
gKÂƒ�p¹ic*Š{ÃZ+{qƒ�X

qqqq((((ßßßßYYYY

J]ñrŠ8
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Y~ƒZZ# 1 9 4 7 q(ßYÆ»W¸i
Z¼Zã~ÜY',ŠZgk[Å(R,Z4,7ZEwGYä

ÑXâÅ5½3ð GGà‚|#6,FF7Ê-,çGiÅyZzgZ&45¾æ
EHG

Y
"5å GHHu–

ÅZXŠq(ßY~/é (Intergrated Circuit)

YÃâ.ÞZÅxc*C…3š5é EG] 1959 Šc29 ÑgÅYC�X
äZ%k (Richard Feynman) ŠZVgle¢4-)4è

E
GEGE

‚ÛpÎ‚Ì~q(ßYÆ0Zq-¼7HT»
''There is plenty of room at the ÄZyå

ªµ~»°RöìXZLZk¼~Zk Bottom''

ä¸Z2ƒ43š5é EGG]ÅgzÝ~Zk!*]»¦g7H�gK
�tŠ3ðŠ,ÏXZkäZ0+Zi{Îc*å�ágK
ÐgK¯ðYÃÏŒVJ-�z{ZVÆÎgKƒ
YNZzgZkz‰ÜZVÆfg=Šzu~�¯ðYÃÏX
Zb�‰lqÔÛxÔZzgëƒÆƒƒ43š5é EGG]ÆZ0+g
gTƒñ¯ñYÃÐZ¤/pZyÃ¯**¹„ic*Š{Â
ƒÇXZkä³Z~.HX

gggglllleeee¢¢¢¢4444----))))4444èèèè
EEEE

GGGGEEEEGGGGEEEE

q(ßY»°²áJ-,òÆZ0+ƒ}~
7,~g„YèZÐZŠ~ZÜVÐoZkz‰ÜÅ(ßYÆ

~ƒ43š5é EGG]ŠZâVäZ]½545ë GEE
Y

1981 'Å!*]7¶XQ
(Scann ing  Tunne l ing "5Ò5ë HEEYầzZj\

ÅZXŠÆ‚BZq-i',Š„%µÃ Microscope)

~zZµ  ˆgHTÆË~ƒ43š5é EGG]»â.ÞZÅxi-gc
~»x™äzZá¤/e&45ë ELELE

Y
(IBM Lab) Wð!Z*2

 Heinrich Zzg{agzCÙgŠ( (Gerd Binnig)

äƒXZe7-Ðƒ43š5é EGG]ŠZVZk‡.Þƒ‰� Rohrer)

�™Š¶zZàZÐZŠ~ZÜVÅ·gŠg·g6ÅÂ1V~
ñ�ŠÜ£zk,qÝ™ÃXtz{q¶�Zq-ñµ6,Zb
ÃbÆ**Š+**eB¸XJVc*ŠJÂV~ñ�Š
·gzV~Ñƒñ%ZÜVÅ£zk,¢8Z[eƒŠHå
Xz{6ðÃgñÑ�‚bŠZVZEw™D¸ÔT~
ZÜVÆë{e‚>V~aeƒD¸XZ[{àWç

ÐŠAYMh¸X'×h+',ZVt�Z]½545ë GEE
Y"5Ò5ë HEEYầzZj\

äZk!*]ÃÌe¯Šc*å�ZÐZŠ~ZÜVÆ‚B�hÂh
ÌÅYnX

ZZZZ]]]]½½½½555544445555ëëëë GGGGEEEEEEEE
YYYY""""5555ÒÒÒÒ5555ëëëë HHHHEEEEEEEEYYYYâââầ̀̀̀zzzzZZZZjjjj\\\\
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‚0ZVZ[ZÐZŠ~ZÜVÆ‚B�hÂh™Æ
öÌMh¸XZ]½545ë GEE

Y"5Ò5ë HEEYầzZj\Ã¯**ÃZ#-ê
EH

ƒ43š5é EGG]ÆÐz¾d$¸Z2Å$+zªeƒZXt(ßY
Z[ZkŠgF,¹™̂�ZÜVÆ;ÛR,ÅZh+6,ŠAY

Mh�ZzgZkÆÜ̂sÛR,™®gÅw•ÐZÜVÃ}

ÌZK%èÐw•Š~Y$ËìZzgZÜVÃ�hZÂhZYY

Å ( STM) ~Z]½545ë GEE
Y"5Ò5ë HEEYầzZj\ 1981 ìX

ÅZXŠÔ (AFM) ~ZN*î¯gkầzZj\ 1982 ZXŠÔ
( E l e c t r o n  B e a m Z¼zyÓÊ-�ð G¤/Z°
 ~}+( 1 9 8 5 ÅZXŠZzg L i t h o g r a p h y)

ÅZXŠZk(ßYÆZëZziZgŒYD Fullerene)

�X
q(ßY»ZEwZ‡V~ƒ@*ìX‰

�zD~ÔÀzVÅÅ~ÔeÌ~ÔZ¼Zã~
Ô0*ãÅZ~ZkÆ´z{FÃúVÐôpgppzZà
™ºÔŒzWgZö»‚âyÔ¥VÆg8-zgzµÔ½ZðZâY

ÔGzZá_Ô½ZðZâYÅì~ZEwƒäzZà
e0+~ỒZ�¿ZŠzc*]ÔZzgywZEw»‚âyÔ™Ïö
z){»gzµÔŠzZ‚i~Ô',¹8hé OkWÑ]X9ÅtzVÃ
0*GZg¯äÆnZkÅÛzãR6,Zq-ºmqâŠ}Å

µmJðYCìX̀ZkÆWÑ]ZzgŠvŠJÂVÃÌqâ
Š}ÅµÆfg)'×h+¢oHY@*ìXzi+-SÆÛzã
eJ‘ZzgñR,Çh-VÅÛzã¥V6,ÌqâŠzVÅµ

mJðYCì@*�Z7yZØVÐôpg3YnX
XXXXzzzzDDDD))))¥¥¥¥((((~~~~qqqq((((ßßßßYYYY»»»»ZZZZEEEEwwww 1

¥~q(ßY»ZEw¼ŠNZky7
™@*ìX¼2Üs¦gÅYg„�²Šzu~2
YõÆZ%Zi6,�Zzg¼W`ZÝ~ZEwÅYg„
�X

qqqquuuù̀̀̀~~~~2222:::: (a

Z[zpÅŠ*~‚0ZVqù~Š!*]™
gì�XW`9gù~¬xƒ_ìXªÃúVÆfg=
oMhK%ŸÅ¹ÏyZÒVŠzgÅY$Ë�Xqù~
{mîg6,ŠârÅù~~¹»xWnÏXYè9gÅ
Zq-™yZq-q²~Zy{múVÅyZçVÃ»™Š}

ÏTÆn¬x9gÐic*Š{z‰ÜÌ4ìZzgù~Æ
nŠârÅÜ7,@*ìXqù~2åƒÏÂÅ7,~Å
A~»^™ÎgZc™äÅ¢zg]77,}ÏÉ9g™y
Zq-q_5»45å GGEH~„Šâr~Y™ZyúVÃ»™Š}Ï�
%n»:LƒD�X**³7Í/õ E

GÃqù~ÐZk§bn{
™Šc*Y@*ì�**³7Í/õ

E
GÆWk0*kzZáË7Í/õ E

GÃvy
7(X

ŠŠŠŠzzzzZZZZÅÅÅÅFFFF,,,,−−−− (b 

W`ºmŸ]J-ZŠzc*]F,−™äÆn
qfgZ]»ZEwHY@*ìXZyZŠzc*]ÃZk§bem,ZíH
Y@*ì�z{FgŸ]Å§svƒYD�TÐ',Z{
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gZ„´`eìXt2¡qŸ]ÃvyÌ7
àCXqfgZ]�ÝêZ8~ZEwƒÃÔ6,ïYg~
ìX

XXXX(Therapy Technique) ((((´́́́ØØØØ]]]]2222 c

>äqZ@»gK��iCÙ~ZâY_.[™C�Zzg
ZyZâYÃpyÐï%~æŠ™C�X

ZZZZAAAAâââầ̀̀̀zzzzââââ2222 (d

XXXX(Antimicrobial Technique)

( Ùc*Ã»™äÆnÎäÆqfgZ]ZzgZÐZgi+
gzÝ»gÅYg„ìXt§iZõ7w~WÑ] Infrared)

Å4Ìð~»gWæìX

XXXX(Cells Repair) ŸŸŸŸ]]]]ÅÅÅÅ%%%%####ÖÖÖÖ (e

qgz1FZk§b6,z¤/ZxG‰��z{FgŸ]Å%#Ö
™,XŠgCîg6,T§bøg}¡Z�x%#Ö™D
�X

qqqqggggzzzz1111FFFF

XXXXÀÀÀÀzzzzVVVVÅÅÅÅÅÅÅÅ~~~~qqqq((((ßßßßYYYY 2

‚0ZâVä»g0Æq‚>VÃ5™Zq-ŠJÇ¯1ìX
w~Z¤/ZyŠJÍVÐÀZ"5é ENEYäÎÂz{ZkŠg
¢oƒÇ�gZRÅÍàÌZkqc*ZK̈yÃvy:àn
ÏT6,ZkÀ}»Ãgc*]kƒÇXZÌZkŠJÐ~
Üsq‚ã„7ƒDÉZy‚>VÃ�häÆn
Šzu}ZbZYÌZEwGYD�XpZÌCÙqŠ!*C
2w~ìª»x!ï_ìXZ[Üs2ÃW‚y
¯äÅÃÒYg~ìXZyì�q(ßYw~
ª]Z0™ØŠ3ñÏX

‚bŠZVZLîsŠ!*]ÆŠzgZyZkË6,
ã��Z¤/»H6,ŠJ]Æ«µ)Š,Âz{Zq-6ðgŠ
¿ÆË~À}6,¦ƒäzZànÏÃ™s™$Ë
ìXZ=‚0ZâVä»HÆÀ}6,@*ÆZzge0+~»
qZ7šwŠc*X»HÆÀzVÅÌðZ[6ðgŠ¿Æ
Ë~Zâ!gëg~Æ‚BƒÏ�W\Z¹X™gzÝ~

WNÐÂZkÅÌð»¿pŠlŠÑzqƒYñÇXó
âCÙ+»Iì�»HÆÀ}ÅÌðÆZk¿ÃpŠy
~Zq-Šgx:wZg]zZá¢Æ‚t9}ƒ™P
œV~Z�xŠc*YYìXZy»'×h+Iå�Z¤/ZyÀzVÃ

gziZ:ÌzYñÂz{qZ7šÆ!*)̄gzÝX„™s
ƒDg�ÐX‚0ZâVäZLŠ!*]ÆŠzgZy
;àgz¯,-âÅ5½3ð GGwZEw™äÅÃÒÅ¶@*�0*ãÃ
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À}ÅR6,WäÐgzu™Š¾VÃic*Š{Ðic*Š{Ôgz»
YnXtÀ}AÔÕZzg&WßŠÏZzgnÏÅzzÐ7,ä
zZáŠ™0îEÃgzÂìX‚0ZâVÃZyì�ZyÅïÆ

Ë~™g@%³zZgZLÓxÀzVÃŠðäÐ$Ã
ÐXÍ�Zk(ßYÃ»HÆÀzV6,Wiâc*ŠHì@*ë
‚0ZâVäZkÂµ»ZÖgHì�¢„Zk(ßYÃ
ŠvZlxÆÀzV6,ÌZEwHYnÇX

XXXXeeeeÌÌÌÌ~~~~qqqq((((ßßßßYYYY 3

q(ßYÅæŠÐŠ*½ÆeÌÄ~
Zz[',0*[ìXZnÆéÔÄ6,zs85»4ø EGHÔ¯

ziyÆT~ÆÏgzVZzgegzy.V~q(ßY
ÌZXŠ (Chips) ZEwƒCìXZkÆ´z{Z+‰

ÅYg„�qËÌ6,0+}c*YâgÆ‚BÎ™YÎÏ
ÆÑÆnZEwHYYìX

qqqqgggg####

XXXX0000****ããããÅÅÅÅZZZZÅÅÅÅ2222~~~~XXXX 4

>0*ãÐ#»ZyZ`™äÆn»g0qk[
âŠ}Zzg0*ãÆÂx~ñ�ŠWßŠÏÅÙ|#Æn%:e

6,Š/™g�� (Nanoscale Sensor) :é
 (Titanium XŠzu}qe:âŠ}‰&45é HGH4eZðW‚à

0*ãÃY+Zzg{Ø¯äÅ‡/gnp� Dioxide)

ZzgZyÅzzÐ"5¿.ç EGHc*"ZW,ƒD�X

qqqqkkkk[[[[

XXXXZZZZ¼¼¼¼ZZZZãããã~~~~qqqq((((ßßßßYYYY»»»»ZZZZEEEEwwww 5

q2»ZEwøg}Z¼Z7-WÑ]~¬Ð„ƒg;
ìq(ßYÅzzÐZ¼Z7-ZâY»ziyÁƒZìZkÅ

zzÐðÆya~Ì¶WðìXZ¼Z7-WÑ]Æ
Zh+e$k5Ñõ GFÅñN*ðÁZzg4ƒðìXw~EZgÔé
™ÌzZáZ¼Z7-WÑ]ƒfX¤/Z@.e$f~ZW,
—ìTÅzzÐZ¼Z7-WÑ]EZgƒVÐX¤/<

|~»g0»Zq-¾z\ì�
{ñÝ',tÔEZgZzg
8¤‰ÜÌg‚rìX
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EEEEZZZZggggññññ!!!!****bbbb¯̄̄̄yyyy
øg~zpÔZ&+7sÔT~Zzgøg~izg%{

i0+Ïäq(ßYÅ$+zªF,¹ÅoiwðÅ�z�
ZkÆZK̈ãi0+ÏZzgâjw6,tZW,Z]ÌaZƒgì�X
»ÃZ0+ZiHY**e7Xq(ßYÅæŠÐ¯ñYä
zZáfgZ]‚,̂~ZãgLƒD��z{W‚ãÐ
‚÷Æfg)ZK̈yÆµzVZzg¢~_.[ƒYD
�XZ,fgZ]W`À¯ñYäzZá»

\)45½ø GHÅZâY
(Antiageing ‰Íh+ZzgZAZ+B5ë GEE

Y»
\)45½ø GH

~ZEwƒD�XZyfgZ]Ðƒ Cosmetics)

Ðic*Š{ç{¬xZK̈yÅ/ÚZ+»
\)45½ø GHÅZâY»g

™äzZáZ�ÛZŠÃƒ@*ìXtfgZ]µzV~ß™ãÔ
ZzgŠvFg-V»!*)̄0Mh�X**u (Asthma) Š)

ÆgZ5Ðøg}Šâr~ŠZ4ƒ™tfgZ]¹Ï
Z¡!Fg-V»:L0Mh�ZzgpyÅ¤/Šl~	áïƒ
™ŠwÅ¹ÏFgc*VaZ™ä»:L‘W�X¾nt�
q(ßYÅæŠÐ“WzZáZq-¢aÆZq-Zg1,{
Æ”gfgZ]˜VzpÉŠv‡V~F,¹»!*)̄

0gì�z�Zy~¹ÐZK̈yÆnYyCZ
Fg-VÅzzÌ�X

q(ßYä˜VZK̈ãi0+ÏÃ™¯c*ìz�
âjwZzgZK̈ã¡6,ZkÆµZW,Z]ÌŠÚÃïgì
�X¢zg]Zk!*]Åì�ZkZ½CƒðÅÃZ,ñZŠ

ZzgÁÜ6,ZEw™**ƒÇ�ZK̈ãi0+ÏZzgâjwÆn
.e$ôp�X(ßYeìËnÅƒZeÑZK̈ã
i0+ÏÃ™¯**ìX
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øg~c~**>zXÆW‚[+kÅñ�ŠÏÆ
Z’ZðfgZùñR,Çh-VÐ�ƒZŠðZVZzg’ìXt

’6z~1-VÐVwÆîg6,**Öy¯äÆ
ŠzgZy{g`ƒCìX**>zXÆW‚[+kZK̈ã¡

Æn¹ic*Š{ç**uƒD�ZzgZK̈ãŠâr6,Zy»
¹%æENZZW,ƒ@*ìX
;àgzXÏ[+Ô;àgzXjgZàÔ;àgzX
³gZàÔ7%“¯

\C4èEGEÔ$4-£é GGbW$ið J‚&43ï JGEHz){ZK̈ã
¡Æn¹ic*Š{ç**u�ZyÐâj1C
ÑÄ~ZŸ†ƒ@*ìX

WßŠÏÅzzÐZzgÌ"Ñg¤{ZaZƒñ
�Ô‰¤/+;îkS¢5½ï

E
GHª™{ZgnÅ(,fƒð

wZg]ÔZzizyÅµ»W×W×¸T$ƒ**Ô!Z!!*glÔ

qgÂVZzg	á0+Zg±VÃOW,™äzZáZ:yã
z){X

WßŠÏÌÅFz�{�}"F,KM(,fƒð
W!*Š~Ô**pZ0+ÏÔem,wZzgðzwÐ½zZàÇhc*VÔ
˜iÔ].h+WgZxzgZs#ZzgWgZöÆâœ~fgZùÔ6z~
3ŠỒZ�¿ZŠztz){XpWßŠÏÌÅãCŠ~zz
ìÅzwÄÔZkÐÌzZàWßŠÏQWßŠÏ½
YCìX@*gõZK̈ã~QZz[äª]Z0p~
ÅìXZkZz[ÆˆZnÅØV~',t

gëg~Æ‚BF,¹ƒðÔ552ÅF,¹Æ‚B‚B
].h+Ð].h+F,×gz/Zg»ƒð�X¢zgc*]i0+Ï
ÅŠÆnÅzwÄZq-"u¢zg~Ú0ˆ
ìXÎðÐá™ƒZð˜iJ-ÔZŠztDi0+Ï

J]ñrþ³Š8
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Ðá™̀Z�¿ (L i fe  Sav ing  Drugs)

ZŠztJ-Ô6ð3ŠÔg8-zgzµÔö8z){Ñ®ZŠ
ZEwÅYäzZà¢zgc*‹i0+ÏZzg¢zg~qzVÅ

×Zg»5+k,�XËÌoÅZOŠ~plqà~
ÅzwÄ.e$Zëbz0_�Xøg}o~
ÌÅzwÄÃ{§pZ{F,¹BìXFòV~Q
psñªqÝ™àˆìXW`»yz*yŠ*ÆŠk

xQ”V~ÐZq-ìÔ�(,~ÔZz‰ZzggK
ØV»Yww@*g;ìXQ%Zœ/ÆªxÆ‚B
‚BÇîVàzVZzgà(,}àzV~psƒgì�

Zzg(,~®ZŠ~ßvQ%Zœ/~gziÇgÅ�ÛZbÅZy
~„Ygì�X¸Zq-{mzzì�Z,%Zœ/Gb

W!*Š~ÐŠ¶Ñ�X
QF,¹ÆZk¯}UÆ‚B‚BZk»Zq-

â-kÁUÌ‚tWc*ìÔTÐZïg7HYYX
ÅÐ#ƒðWßŠÏÔZŠgZÅØV~

ZEwƒäzZá6ðâœzVÔ›âwÔZgïz){Ô
0VÆZEwÐâj1]~**Ih+{p~ƒg„
ìÔTÆµZW,Z]yZ[Zzg)áZiyZbZÆZEw
ÐOW,ZK̈ãi0+7VÔ³Z**]c*m@*]6,ŠAYMh
�X

ØVÐå3zZáŠð,»g0eZðW‚[+Ô

eZðW‚[+Ô**>zXÆW‚[+ÔvyŠ{ßìZzg6
ÅzzÐc**³ƒYCìXc~»g0eZðW‚[+
Å(,fƒðlZgÐ°æO{Zgn6,ŠgC’»ÂZiy™

g;ìZzg¸zzì�»g0eZðW‚[+Åic*ŠCÅzz
G r e e n Ð°æOÒZgnÅ¤/ò(,fYg„ìXZÐ

¹Y@*ìXZ¤/i}ÅwZg] House Effect 

ZzgZ†g< (Arctic) ZÏ§b(,fg„ÂWg<
Æx«',sÅ"3¤Ï (Antrarctic) 

TÆ³~«gÅW!R"Z•(,|YñÏZzg‚´
àc*gc*2V»z�Š8»ƒYä»ç{aZƒYñÇX

ØVÐ{g`ƒäzZàvyŠ{uV~

eZðW‚[+Zzg**>zXÆW‚[+Å)¢zg~ic*ŠC
ÅzzÐtâŠ}!*glÆ0*ãÐï™!Z!ßg]

Z(g™fe�TÐ!*gl»0*ã!Z!ƒY@*ìXZÐ
!Z!!*glÌë�XZ+!*glÅzzÐi}Å¸‹
ig&~',!*ŠƒYCìÔd7ŠzVÅ£n{ƒYC�X
:ÜsW!z‚b}i}ÐYUzZá`OW,
ƒD�ÔTÐW!i0+7V6,%æENZZW,7,@*ìÉZkÆ

:LŠ*yZ]6,Ì%æENZZW,7,@*ìÔqg'$zg7,ä@
�ZzgWy»g¤/YC�XZÐLLZ:yãóóë�X

ÅzwÄ~ZEwƒäzZá³gzjgz»g0
c*ŠvuVÆ%æEN}ZW,Ð°æO{!*ŠÅZzizyµŠy/Šy
»ƒCYg„ìZzizyÅµÅzzÐÎg`Ðå3zZà

( U l t r a  V i o l e t  ¢gg‚VcZå™3
°æOÒZgn6,V70*'YèZzizyZ7 Rays) 

_.[™g�XZycZå™âV»ZK̈yzŠvf~gzb
( S k i n 6,%æENZZW,7,@*ìZkÐ¢~u¤y
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ñ»ÈÜFgc*Vƒ$Ë�XQWßŠÏ Cancer) 

ÅzzÐnzxƒCƒðZzizyµÐZy¢gg‚V
ZW,Z]»}.˜(,kYg;ìZzgØVÐ°æO{!*Š~

)äzZáß{fgZ]Ônãgm,}c*øZ]Æ.]
!*gq-f¨}zŠv6Æ%æEN}ZW,ÐZnÆZ%Zn
OW,´¸V~aZƒMh�X

ÅzwÄÐÌzZàWßŠÏÅŠzu~{mzzì
ØVÐ{g`ƒäzZáZnÆ)¢zg~º]

ZzgA�ic*Š{F,W!z‚bc*0+~ÔÛÔ«g~Š‡Šñ
YD�c*i}6,.ÆËÌ8zõ O~"ÑghŠñ
YD�XZy)¢zg~¢gg‚VWzZg{¤/ŠÁÜÆ%æEN}
ZW,Z]Ð0*ã!~Ð**³ƒg;ìXIÔ'.5é GEÔÍäÔŠZñŠgÔ

1993 1»gz»0*ãWßŠ{ƒ@*Yg;ìTÆ0WgWðZz~
Y~Zq-»Ð÷ÂÅ¶̂XØVÐƒäzZàWßŠÏ

(Pollution Control ÆZ−ZŠÆnŸ‚r3û E
ELWßŠÏ

¯c*ŠHìXziZg‹âj1]zÍ]äWgWð Board)

»Ð÷ÅgzÝ~LLâj1Ciµ/óó¯c*T~—
!*<mç**uÁÜ~¶ÑäZzgZyÆoƒZEw

Æfg=QWßŠÏÃNzw™ä»ZÈx°ŠìX
¡‡âyZzgŸÆ¯Š¶ÐÅÐÌzZà

WßŠÏ7g~§b¥u7$ËXZkÆn‡âyÃñÐ**Ç
™äZzgúZòÑ•Å¢zg]ìXZk~Å»gzV»
ÌZëgzwìXZ7Üso«ÆÃtÐ„7Å
Î**ÔZzg`**e’É°æOÒZgn~ÌzZàWßŠÏÆZ−ZŠÔ
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  2018 �yâx)Ô5Š‹ ‰^ñß‹ QgŠz 40

›yZSäyz*ãZSÐ(,~�ÛZ}.àÐZ.Š{
HZzgZyÐ,Zzgæxz){Æ´z{¥»DÌqÝHX
Ñ;gzyÆiâä~Šg!*gÜÄ~yz*ãZS
~ÐZ,Z,âCÙZSÌ¸X»£¨-**ãZS™ä
Ð¬b¸X};gzyZ°æ»RiZŠ¸ðZ',Z)0™ÔË
$Fg~~2ƒZXŠg!*gÆ�g-**ãÉƒL0

+B54ið
EEG

GIqä�Z[Š}Šc*ZzgÑÃCc*�Z[z{PwV»
¶yg{ŠHìX1Zq-y~É™Ô0(<Ïî EXäZk»
Ñº´`HXZkä¹�Z¤/%!¡c*[:ƒÂZkÅ
ç~ZzgZkÅËZ5uZkÐáàYNXQZkä
´`ÑzqHZzgðh~Šk,~%!QJÆÖŠHX™Ô0

(<Ïî EXÆ´`Ðz{ZÚå¡c*[ƒZ�̂Zzg¦»Íg3,
¯Ô	áŠ~ÅZzgF‚wJ-i0+{g;X

Z0Z!Zu43š0î GEGä4]ZÑS~™Ô0(<Ïî EXÆ´z{
aŠ{yz*ãZSÆE+™}G�XZy~ÐZÒ™r#

"¸XZy~ÐZÒ™r#"¸XZyÅ
£?²!ZzgÃgÏ~F,ÀÅIZ0Z!Zu43š0î GEGä

y~Â1VÆ**xŠg`G��²!ÃgÏ~ 28 Z+
XZyÅ‰£?Zâz‰̄�i™c*gZi~ (1) F,ÀÅI

X(2) ‰—0*tÉäZÒz~~ZyÐZ.Š{Hì
¹Ðy~ZS²!ÔÃgÏÌY…¸XZy~

ÐZ0Z!Zu43š0î GEGäÍgŠy~Zzg!5Âî Ey~Æ**xŠg`G
�X!5Âî Ey~Æ²!F,ZW»E+™{Z00+*äÌZK

XZ00+*äZq-Zzg²!áWZ0Š‚ (3) ZÅ§=ç
EX„~Hì
y~»E+™{ÌHXZkÆ!*g}~tÌ–ì�z{',Zl

X(4) ÆË{:»ôZyÌå
)›ZSÆqgz!*ÑY,̂}Ðt!*]l!ÈV

ƒCì�ZyÅ®ZŠZ¤/p5/¶ZzgZyÅ£?ÌM
ZYZg‰1Zy»ñZi:›ZSÐHYñc*-**yÆZS

ÐÂt!*]$+¸îg6,ÃWCì�Ü&zgZ:ÑZzg
=q-**yÆZSÃqÝ¶c*›yZSÃqÝƒðz+

ÑZzg=q|ðÔ·Š~Zzgy~ZSÃqÝ:ƒmX
Zy~ÐÃðÌi™c*gZi~ÔZ0#ÔZ1ZØÌiCÙZz~ÔZ0
iCÙZzgZ0g”Æ0*ñJ-7VeXÅÂÁZ3ÿXL-g\
ZKi!*âV~F,À™DƒVÔZLzpZjßV~
ŠZ7ÿ

E
L»[™DƒVZzg�6ð¥c*Zw³Æ¼gJ-

ZyÅ»!¢zg]µg„ƒVX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

     91 Z0Z!Zu43š0î GEG:4]ZÑSÔ¢ŠzxÔm    (2)                                                     Ibid. P. 33 (1)

575 Z00+*ÔZÅ§=ç
EX„)ZgŠzF,À(m    (4)            91-94 Z0Z!Zu43š0î GEG:4]ZÑSÔ¢ŠzxÔm    (3)      

ZZZZ0000ZZZZ!!!!ZZZZuuuu44443333šššš0000îîîî GGGGEEEEGGGG



  2018 �yâx)Ô5Š‹ ‰^ñß‹ QgŠz 41

õÂìÔZq-Ð Zy@*g]jZŠ_~ÔXÅÂ
z¾#-Cé GEŠXZk¸x)²1V(»âÌìT~wzsÆ
!©‹ð

Gq”VÐZÖp¯ñYD�XYèXßÍVä
ZÐZXŠHìz{ƒ–c*VlZäzZá¾d$ßv¸Xz{
{:$+zl¸XZq-zWZzg!*glÐ**£zZŠ~)f~igq
~0*ãÅˆl~u¤/ŠZVgTXZrVäLÃðgKÏ
1Ì7Š@¶XtƒZ0+ZiZK̈yÆZ’ZðŠzgÆZîZg
¸X¹Ð!*]Âtì�z{ŒÛ[z�ZgÅ!-)å GOyZ̧ZxÐ
Ìn:ƒnXZkÆ!*z�ŠZķxÆ0*kwzs{»

Zq-
{ÃLZzgæÍyâå�ÜsŠ*!-)å GOyZ̧Zx~Š¬
YYìÔÎˆgC¢zg]ZzgW:»é�wZ,âÅ
ZXŠzZ~.6,6g™@*ìX…ŒVZq-Ðz¾d$|»

‚o™**7,@*ìZzgz{t�²!âZ,ö»qïìT
~Ë£x6,ÌÃðñ7ìTÅ$+zªZk»£¨:

gzòâ™Yì:-**ãZzg:‡ZãXZzgz{Z(ì�ZÐW`
ÀN*U$gZ>Ð!*W‚ã–YYìXZkÆ!*z�Š�Zk
â~ZÖpZwzsÆYÐ‘W��L‚ÝZzgL
!©‹ð

Gq^~ƒD�Ôt7,"zZáÅf;-$ZzgâÅ

ÏÅŠ?ì�z{Z7W:~:Üs�h©8ìÉ‰

Zz‡]**³wzs»Z0+Zi{ÌÎ©8ìXz{Â�egc*0*õ
!©‹ð

GqwzsÐï™áCìÔz{‚ÁwzszZàïâ~
i!*yÅÚic*Š{u®)Æ‚B’k,HYYìX}Â
LL·óó²!â~’k,™ä~ZkŠgŠ¢ïGOG7ƒCTŠg

Ãïâ~i!*y M Æ¬wzsª Muhammad �
ìXz{dJ6�ÑHwzs~ì ~˜ƒñƒC

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]' eZËZ£{y

( 10 )mX Ñ$k,~‚b»Zg»YZzg›âVÅ}.â]
²²²²1111VVVV»»»»ffffzzzztttt””””ÁÁÁÁDDDD
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ZÐZ¤/¦J™ÆŠ¬YñÂë6,t!*]ÈVƒYñ
™~� Muhammad Ï�ïâ~~Zq-Â

dJ0ìz{²!ÆÂ·ÐFkHic*Š{ìX
!*,zz…ZkZ%6,ªZy7ƒ**e’�²!~
™zZßVäÑHi!*âVÅÚic*Š{ùÉ1ƒÇXZÏ
§bZ¤/ëtŠB�Zq-Ü„ÃÒZzgz‰Ü~²!
™zZÑÑH™zZáÅÚegkHic*Š{’k,™YìÂ
À:™**e’X¸zzì�z{ßvª›yZk
yZy~ëÐegkHWÐ�XZq-Šzu~!*]tì�

Z3ÿXL-g\ZzgŠvŠ*Z¸ZxZiìzV~’k,Æn
"5é FFJk)',Š~(Zzg

9£Ðö EOZEw™D¸Ô�ºc*”w
~z‰ÜÅ¯6,¹QƒD¸XZyÆ',@›âV
äÂZ’ZðZŠzZg„Ð»½»ZEwÑzq™Šc*åZzgZy
ÅZkÅä0*†kÃZi»ggC¯Šc*åXZÏ§b

9£Ðö EO

Ì¹ÁZEwƒäÐXÅ<å XEZZkŠzu~!*]Å$+zª
�z{Z’Z„Ð»½»ZEw™gì¸ÔÂ1V6,G
YäzZáZyZY]ÂZzgÌÁƒ‰¸X›âVÅ
u“ïGLÂ"$Zzg»½ÆZEwÆË~�ZW,Zkz‰Ü
á"ìGOEƒZåZÐñ�Š{ÇÆ-ÔÂ1VÆ;îZzg
Ã{âVÐ£™̈Æ!*W‚ãŠ¬YYìX

´z{Zi,›âVÆºmÂÄ§]äÂ[Ã½
ZñgÅ§btZq-  XZ¤/pŠzu} (1) »zZufg=¯Šc*å

ãCŠ~!*]7ì@*ëŠzu}z‚bÅñ�ŠÏ~tŠ3ä
Æn»°ZÌÅqïì�›âV~ÂÁ¾§b

´X
-**EVÆ;V(ÏWÖ‡ìƒC‰˜Vz{Z,
)b~'g]qÝ™D¸XZyÆ0*kÂz){Ì
¸X~ZK̈ãi0+ÏÆZÍÚŠ3ñYDXd
Yç]¸X~Ex7,JñYDZzgZy~¬xcz

*ƒCgSXZk§bCÙ¿�eLJ1™@*XZy~
ÐÃðqÌ›âVÆ0*kñ�Š:¶X¸zzì�Zy
~(Ïæ"$ÃY%Î»ñ§:ïeX!*]ŠgZÝt¶
�Zy»âjwZ+æ"$»F:åX¸qw°Zræ"$»
åYè›âVÆ;VZ,F:¸X~zñ:æ"$
zZ+ÑwÅ¢zg]7,CXZÏ§bæ"$dÌF,¹:™m
ZknZkÆñZµÁ¸XZk»ãCŠ~:Ltå�Z,
o¢hé

GI]X~ŠÑbz
9A

÷
EEÐ»x1Y@*ÔZ7"3lç EEELZIy7

Š¬Y@*åXZ%Š´oøzVZzgI1V~»°F,¹ƒðX
1z{ZÐZŠ~Zzg—pZ÷]Æ@*,ƒ‰XúZxÅZŠ!

i0+ÏËuJ-!*iZgzV~yZÃC®GgZzg)].~
ÂÁ7,"J-özŠg„XOçtßvÀ˜Z³@Æ]V

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

(~Òy™@*ì�Z’ZðZŠzZg~›y
9£Ðö EOZEw™D¸YèzZ�ÛlZg~ 407 Z0ºzyZKÂ[)l)ÔïŠ~syÔm     (1)

xWYCZzgQ–ðÌÁ¶X1�4Zk»ZEwÂ1VZzgu»g~zU*ëÆnƒäÎÂÁ7,ˆXOç;gzyZ°æÆ',Vzik,ä
»½Æ»g{âVÅ§sÂzÅXZkz‰ÜÐÓ#ÖÆŠÃF,~»½ZEwƒäÎXZkÐÂÁÌ¹“WÐZzg»½ÅÅ~
Î„ÌaZƒäÐX
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gT¸XZk§bŠ*iâä„Ð²[ßv ~Åñ
Šzu~Z̧ZxÅÚÂ1V~ic*Š{ºtg�Ñ¸X
´z{Zi,ÂÁ:ƒäÆ‚B½~¹ZEwÅ
YC‰XZZsò˜´~Â1VÅY+$Zq-Ü
Âz¶Zzg:izgXtZ%Qy˜´~ic*Š{zZãîg6,Š¬
YYì˜V6,Š*')å GOyäF,¹Å¶XZkzzÐ
ÃgkÔ̂ZzgZÜÆ›y')å GOyz×~ŠzuzVÅÚ
WÐ¸XOçZyÆŠgxy	á@ÃÌic*Š{¸X
1ŒVtC**Âì�ZyÐV~ÐÃy‚¸
ŠzuzVÅÚWÐåXÁZiÁøg})ïâ~(ßÍV

Æ0*kZ+z�{�XÅ¯6,ÔZkçAÅcz*
Æñ§6,ÔëZLñ@Ðú7�ÐXYèZÜ
~Â1VÐŠpZkŠg(,S�zZªª]ÅuJ-V
ˆX

Z’ZðZc*x~Z#›âVäZ0+Ö~Zy¯Y
YîEVÃìHÔ�àzVZzg±V~‡ì‰@*�â�
¸́VÃ7g~§bik,gÄÃÔÂ¹Y@*ìZyZc*x~
Â1VäZC»xÑzq™Šc*åXÑH¹[íVä

ZKpÄÆ´z{ŠzuzVÆgÌzgzZ`ÃÌôpHìÔ
ZzgZki!*y~Hì�Z-ZzgŠ*¶Ôz„i!*y�Qy

ÆW!*îZ].ZŠiâ:Š*Ð1sWgì¸XpZ#t
ßvÒ]ÐI$lZsxƒäÑZzgÓ#ÖÃÌfY
ÅZô`CkƒðÂ¸ßvÂÁ¦™äZzgæ¹
˜´ÐExÆ”wÆnZq-Šzu}Ð'

™äÑXtd’q-Z0+Ö~Ñ¦ExÅºZzg**é

Æ!*z�Š^g„¶XOçfYæ¹˜´Ð�ÂÁ
Z0+Ö~á‰ZyÆE+™zVÐÂÁ½~7,,�X
ZÏ§bZyßÍV»Ìf™MìMVäæ¹ZŠ[Å

�gzczsÂÁZ0+Ö~”gs™ZNX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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)Yg~(
R,yXXXR,yXXXR,y
¯yÅpVXXX~äöÐZJ™̄yZVc*X

WzZiWð
LLŠZŠZZ1sxióó
t÷}7DÅWzZi¶&Í™Šw!*r!*rƒŠHX
Šzu~§sÐZq-„‚÷~¹ŠHX
LLŠZŠZZ$ðEOZ4**XÄŠyƒ‰W\7WñÔCÙ!*gz°{
™ÆW\ÈwYD�Xóó

LLgCŒV»x¹�XVnzVÆ!*rÃ0*ãŠbìX
ZgCÙÅ̀»g9~ìZÐÍZ**ìXQZgCÙdZ™�Ûz|#™**

ìóóX÷Z�Z[Í™Zkä¹X
LLŠZŠZZ$ðEOZq-»½6,EÆÓx»xÉŠ£Zzg»½ù

)EÅŠN¸w™äzZÑ{Šx(ÃŠ}Š£ZzgŒV

WY�XW\Å¹c*ŠWg„ìóóX~7DÅ9x
ŠgpZ„ÃgŠ7™eZzgŠzu}„Šye(ðm)¥/|lzà

I(Ænò9ZƒZXuŠc*VZL³[6,‰XuŠ-V
~k˜t»ZCZq-Zµ„'×Zƒ@*ìX'gZ»~¥/|
lzàIupÍ]Æn�gìXtI'gZ»ÅWy~
u6,zZµìXŒVÐWÐÅ§s¤¥/|ZzgZh3Æ
Í]»ŸÑzqƒY@*ìXZzgŠzu~Y+$Ë:Æ
Í]�Xe(ðmYäÆnZq-gZ3Pg7gÐZzg
ŠzuZgZ3**HgÐY@*ìXð»z‰Üåâjw~Ñ5¶
uŠƒZN^g„‰X~ŒVÐ**HgÆn'~
ÎZgƒZX**HgÐ¥/|lzàÆn¦S'¹ìX÷~
2we(ðm¶XŒVŠzZð�ã»ÒPg7gÅZq-	ác
ìXD÷ZgCgc*è»Z*ŠìXdWÉZzgZyÆ”VÐ
YÆnJuŠ~~=t̂™**7,ZXŠkWÆŒÛd$

Z—‘Ðm_m,ì

	á@gæÔzgzeXZ%ZîC Ÿñ8aþ³þ³^¨Œ



Zq-‚Æ̂Æ¡̂Z7gWc*XŒVÅ%a¹�gìX
¡Z7g~¼ßv'ÐZF,‰%Z_~¼)©à

WzZi,»âV~7,~X	áh+WÐgZ3ÈåXp,ËÐ
Šgc*Ä™ä6,Zkä(,}zNtÐ¹XLL™r#W\„:
™,Çh~ZLz‰Ü6,e(ðmãÏóóX

,ËÅ!*]Ð$i§ö
GIEO7ƒðXYèZÒŒV

¾V$pyyZ/™DgT�X¡VZzgZyÐŒÛd$
ŠŒÂV~Z7»‡ây¸ìXXÃz{ŠÔB�
Z7ÍCVÐÈyŠï�XqVÃWvÎ**ÔKzVÃ
ñ]Æv^Z@*g**ZyÆgzi'çO{Æ©w�XZk
n¬xßvÌk»gc™Dƒñ<ÍZD�XíÂ
'ZKgëgÐŠzh~Yg„¶�',ë7g~WŠHXŒV
)©à7Ö¯gkZzgßÍVÆWxäWäzZáç{Å

&4jè FGIEÍð™Š~¶XG&½hÒ3ð
E

GVäÃðZëzZgŠZ]Z�x
Š~ƒÏXtÎa™„¡÷(,fYg„¶XZe7-'
~tZ´yƒZLLWÐgZ3ÈìX�ßvŒVZF,**
eT�ZF,YNX'**HgzZ:Y5óóX

',ë7g~ÐGg{³¢aÆÃ,6,÷~2w¶X',ë
7g~Zzge(ðmÆŠgxyZq-(,~0+~àI¦/gCìX
t¥/lzàIÐPg7gIÃZµ™CìXí~ZCá
á™ZF,7,ZXtY+Å”h+jZéaZƒð�WwầZH
ìXZ·C:kÆZq-Z,�ÛŠÐ5‡]ƒ̂Tä
Ó#ÖÆz°zVÔâj1]ZzgßÍVÅ)]Å7wÅw
Š~XtÃð¾V$Zî`7åXÉtZq-úZòZî`åX

tXkÐ0ìXZkÐßŠwZK̈y»ŠwÌ£
YñXZkÐ¬xWŠòaZƒZìXZkXäâCÙ+
âj1]ÃÌ¡÷~2™Šc*ìXZk´‘ÆâjwÐ

0tg7g‡̂gMÅ}.#Ö~7ìX
~Ãg†e-©4»g7gc 2015-16 ‚w

(Forest Development Corporation 'gZ»
äúZxÆ_.!*]ÃÃ Maharashtra -FDCM) 

Z0+Zi™ÆÑÅVŠg½VÃi}Šzi™Šc*åXèÃg{»g7gc
ä!*KÇîVÆúZxÆZî`Å6,zZ{7ÅZzgë�y
~kÆŠg½VÃ»^eZÑX!*glÑzqƒäÐ¬„
»g7gcäkÃyZy~ps™Šc*XZk¿~½ã

45½2.ç
XGHGkÆgL(,}Šg|#»^eZá‰X 385 

Y~‚ÍZyÆŠg|# 1970 Zpe~ÏZ*ä
ÎäÆnZ&4ø

EOGZ·ÃOåXZk~'gZ»Æk
Ì¸X@*�¡VÐWæãic*Š{qÝÅYnXZk

45½2.ç
XGHGkÃ 690 6,z¤/ZxÆ�Zpe~ÏZ

'++<é GXgZ»~
™s™Æz;V‚ÍZyÎ**e;åXZkÆn»g7gc

)ŠzÑÄŠkDÙZg(Šg½VÃ»^™ZyÅ( 210,000 ä
�‚ÍZyÆdÎä»6,z¤/Zx¯c*åX',ë7g~ 1.55 

ÆkÃ¶K:¯Dƒñ»g7gcä',ÎV6,ZäŠg½V
ÃÍZŠc*åX',ë7g~ÆWk0*kg�zZáDÙZgzV

Y2006 ŠŒZVÅgzi~gzKZkkÐa~ƒð¶X
Æ� (Forest Right Act) ÆkZŠ̀Ïg‡ây
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¤/ZxœÅZYi]Æ%kÐŠg|#»L7YMh
Y~ÌZk§b»Zq-(,ZZî`ƒZåZÐ**x 2011 ¸X

.Š¾V$Zî`»**xŠ}™ÃŠc*ŠHåX¤/ZxœäZk
ÆÜsZî`ÌHXpúZòWzZiÕg{ä~îïÅ

WzZiU*"$ƒðXÃg†e0*g¹äúZxÆ(,}Zî`Ã
ÃZ0+Zi™ÆZpe~ÏZ*Ãk½™zZŠc*XâCÙ+

Ãn„Ð (Ecosystem) âj1]äâj1CÂx
XäÆnH:kÔÈuEÙ@*wƒ¼™ÆŠN1X

p¤‰ÜÆº~ag»g7gcäŠgCÍ]Ã»
( C o m m e r c i a l ™ÆçÙo»g~

»»xizgØgÐÑzq™Šc*X–wJt Plantation) 

nxÅWh~��ÛzÙ»öìX
úZx»Itì�Zã(,}eä6,LÌÃg†

e0*g¹äŠg½VÆ»U»»x7HìX»g7gc
»Ÿ$nî E0»gtì�Zq-45¿.ç XGH~e:ZŠg|#}

(Acacia ]VÆŠg|#Ô1w»Šg|#Ô:Í»Šg|#
z){!*¹gÇYN!*¹ÓxŠg|#»^ Catechu) 

ŠñYNX»g7gcÆf)ŠZgZfÐZ#t7YŠH
�Zã(,}e:6,Šg½VÆ»UÐHâj1]Ãç{
7ƒYñÇÂZk»�Z[åLLZ(…rkT~Îg`
ÅÃÑÌi}6,7WC‰ZkÐpŠgzgL
7Š}„ZyŠg½VÆŠgxy¥�Z7ÍZŠb„

4ƒÇXZkÅ(6,‚ÍZyÆ7Š}ÎñYgì�

ZkÐoÅWæã~ZŸ†„ƒÇóóXZkä'×h+¹X
Ð4Ë (Low Value Forest) LL²k

ZYƒ@*ìóóX (High Value Forest) k
ZyŠg½V~P‡.Þf™Šg|#�Z+ÔŠJzhZÔ›Ô

 ÝÔ:ÍÔ»zZzgWnz){Xtz{Šg|#��!*-eZðzg;
ª§CàqZzgŠú̧ZxÅ¬x¢zg] (Biodiversity) 

ÆnZÌÆqï�XZyÃZkÐçÙÃZ+{Ìƒ@*
ìX

( M a d h u c a Zq-£ò‹t»gÆ_.ïZ
ÆŠg|#ÅZÃŠe$¹ic*Š{ìXZkÆ Longifehia) 

]VÃ6,0+}Zzg³Z**]3D�XZkÆÕ@Ð%À_
ìX%ï%Æˆ!*¹â0+{z?B@*ìZkÐ3Š

45000/- ¯ðYCìXï}ÆYßV]VÐZz¹

ÅWæãZq-‚w~ƒCì²‚ÍZy»Zq-Šg|#ä
‚wˆ»UÆ‡.ÞƒÇZzgZkÐZq-ÑÄgz[Wæã
ƒÏXZkÆ´z{£òW!*Š~Ã‚ÍZyÐÃðœ7ìX
YètZpe~ÏZ')Àö G!ìXŠg83ï

E
GG»UÅwZÌ

HgìXZpe~ÏZ'+.¨é GGòW!*Š~Ã‚ÍZy»Šg|#Îä
ÆnZEw™**eSìXp‚ÍZyÅWæã~Zk»
zÑg7HY¨X‚ÍZyÆ(,"ÆnZq-M²I
Šg»gìX

LLÃyƒì¾~i³ÆuƒäJ-óó
ZŠzc*]Æ 125 ',ë7g~ÆZyÍ]~½ã

Šg|#¸ZzgZyŠg½V6,ôzV6,0+zVZzgQ}chzV»

Ÿñ8aþ³þ³^¨Œ
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(Ground Water) Z̀åXŠg½VÃ»UÐi}»0*ã
Hn7−Y¨?HZk¿ÐŠgCîg6,i}Å

ig&~!*¹gìÏ?‚ÍZyÆ7Š}i}~ÎDz‰Ü
Z76ð²w~e1c*Y@*ìX£ò!*°zV»Itì�

HZkÐi}6,6ð²wÆZW,Z]77,,Ð?k
ÆÉ»tZW,tƒZì�£òW!*Š~¢zgc*]i0+ÏÐøzx
ƒ̂ìXZq-Z0+Zi{tì�kÃ"Šg|#

Zzgk  ™ä»vy!*-eZðzg; (Deforestation) 

Å³ZãzZK̈ãi0+Ï6,ZkŠgtƒÇ�ôzV',kJ-Ì
ZkÅˆ°e7ìXo~ÃðZ(e:7ì�t
Cñ�ñ�Š{kÃ»U»H³†ÇX

~kÃ"Šgs#™Æ6Šg|#Îä 1970 

ÅŒÛZgŠZŠÓ#Öä0*kÅìZzgZk»xÆnZp
e~ÏZ*yz*yDe:6,»x™gg„ìXpŒV
'gZ»~èÃg{»g7gcäZLZ(gZ]»	áh+"
YZEw™1ìXZ¤/oÅu~ZŸ†™ä»t
Zq-ŠxìÂtZ•ð̀Z]qZ:ŠxìXZkÐâjw
6,',}ZW,Z]%A$ƒVÐXZq-ìwtÌì�	áh+t

¾V$’q-Ã‡1~™ä»Zq-ÎeŒöyìZ¤/t
sìÂÌ¹yZ[öyìXŒÛZgŠZŠÆ_.Zp

vkÆk™s™ÆZy6, 40% e~ÏZ*Ã
Ã 2014 Z6,s 28 ‚ÍZyÆŠg|#Î**e’åX

Ó#Ö'gZ»ä&CÀ*î0Í]ÃZq-%ZÏgzZ:HT
~ZkäzZã¬Šc*�˜^ZzgZÆäO&ÐöFOÆÍ]»

40% ÆjZá™Šc*YñX  8~î OZpe~ÏZ* 40% 

k»z{Ãy‚8~î OZpe~ÏZ')Áõ GjZáHYñZkÅ
ÃðzŸs#7Å¶̂X

»g7gcäyz*yÆŠHg{Z·~B¤/~
Zzg‚ÍZyÆŠg|#Îä»»xÑzq™Šc*ìXZy

�k 1.28 �45¿.ç XGHkìXZk» 70 Z·~
Zpe~ÏZ')Áõ GjZá™Šc*ŠHìXZpe~ÏZ*Z¤/Á

Ëkc*0+-VZzg**ßVÆ)g}7,~{à(6,
Šg|#ÎäÅ&;-ê XG`ñÂZkÐoÅçÙqª~
F,¹ƒÏXñ�Š{kÅÉðÐƒäzZávyÐ
ƒÐZzgi}ÆÉîVÐXYnÇX¸g]Ãze$
**xZzgŠÐ$¢8e’X˜VZrVäŠg½VÆÉ

Æ6,z¤/ZxÃÁÐÁ™Æ7HìXÍ]Ã“W~
DÙZgzV‚w»²IÎƒÇXZK̈yÃZkÐCÙn»ÃZ+{Ì
ìXpZkÆ!*z�ŠŠg|#»UÐZK̈y³Z**]Ô6,0+Ô
Q}chzVZzgŠzu}Y0+ZgzVÅi0+ŠHV',!*Šƒ$Ë�

Zzgƒg„�XZk»Z0+Zi{™Æ„ÃðŠxZV**e’X
øg}ŒVZe0*g¹~X»Zq-Šzu}ÐÃð@*w
é7ìÔ�B�z{pyÆW²gzD��7Y…

z{ZkƒÃìz[Å(,|B�XuZ`Zzg8-
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:::: ( RRRRkkkk   + ãããã + gggg}}}} + ))))ZZZZ}}}} Araneous

)~ÆYá6X

%%%%ææææEEEEMMMM(((( + ))))WWWWgggg Arbor

::::

ŠJ]Åz{rT6,Éð
™ä»ŠZ…ŠZgëÎƒ@*ìX

:::: (
''''êêêê
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+ gggg}}}} + 1111 + ))))WWWWgggg Arboretum

Z(´‘˜VÜsŠg|#c*Ç~Š¶zZáŠv(,}
X 7Š})‰!*÷(QÇñYN
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