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/fh' cfrfo{
l6d ln8/, u|Lg :s'n kl/of]hgf

k|s[ltsf ;fyLx¿
sf7df8f}+, @)&@

d]/f] eGg' 
r]kfª, lrp/L / rd]/f g]kfndf kfOg] cflbjf;L hLjg k4ltdWo] Ps HjnGt 
pbfx/0f xf] . s'g} lglZrt e"uf]ndf yfsynf] :yflkt ug]{ qmddf cflbjf;Lx¿ 
To; If]qsf k|fs[lts ;|f]t;fwgsf] klxrfg / k|of]udf klg kf]Vt x'G5g\ . ef}uf]lns 
cfjZostf, :yfgLo jftfj/0fdf pknJw ;|f]t;fwgsf] ;Lldttf tyf ljifd 
jftfj/0fLo afWotfsf jfah'b dfgj ;d'bfosf] hLjg k2ltsf] ljsf; ePsf] 
x'G5 . lgM;Gb]x o:tf k/Dk/fut 1fg, cg'ej / ;Lk pgLx¿ cfkm\gf ;Gtltx¿nfO{ 
l;sfp5g\ . oxL qmddf ;f] ;d'bfosf] ;+:s[ltsf] ?kdf ljsf; ePsf] x'G5 . 
;doqmddf lj1fg k|ljlwsf] pkof]u, lzIff / :jf:Yok|lt ;r]tgf cflbsf sf/0f 
hLjg lhpg] sf}zntfdf kl/dfh{g x'b} hfG5 . . sltko k/Dk/fut hLjgz}nL / 
o:tf rngrNtL cfhef]ln klg plQs} dxTjk"0f{ / cg's/0fLo 5g\ eg] sltko 
jftfj/0fLo ;Gt'ng laufg]{ vfnsf 5g\ . sltko o:tf cEof; / rngrNtL eg] 
jftfj/0fd}qL agfpg' h?/L b]lvG5 . 

hn, hldgnufot cGo k|fs[lts ;Dkbfsf e/df ;lbof}{b]lv afFRb} cfPsf r]kfª 
;d'bfosf] lrp/L;Fu ljz]if ;DaGw /lxcfPsf] 5 . of] ;DjGw pgLx¿sf lglDt 
cfh klg plQs} ;fGble{s / dxTjk"0f{ 5 . t/, lrp/Lsf af]6df kf;f] k|of]u u/L 
rd]/fnufot cGo r/fr'?ÍLsf] lzsf/ ug]{ cEof;n] ;+/If0fnfO{ eg] w/fkdf 
kf/]sf] 5 . rd]/f]sf] hyfefjL lzsf/ ugf{n] ;+/If0f / kof{j/0f wldlnPsf] 5 . 
jftfj/0fLo b[li6sf]0fn] o:tf lzsf/ ug'{ cToGt xfgLsf/s dflgG5 . ctM rd]/f 
arfpg r]kfª ;d'bfon] ljnDa ug'{x'b}g . lsgls sfnfGt/df o;n] pgLx¿nfO{ g} 
k|lts'n k|efj kfg]{ lglZrt 5 . rd]/fsf] kof{j/0fLo e"ldsf ;DaGwdf ljBjf/Llw 
8f= k'ik/fh cfrfo{åf/f lnlvt o; k'l:tsfn] r]kfª ;d'bfo / lrp/L;Fusf] 
cGof]Gofl>t ;DjGwnfO{ s]nfpg] k|of; u/]sf] 5 . o; k|of;n] aGohGt' lzsf/ 
gug{ gu/fpg Ps k|]/s v'/fs ;fljt x'g] ljZjf; d}n] lnPsf] 5' . cGTodf, 
oxfFx¿n] o; k'l:tsfsf] e/k"/ ;b'kof]u ug'{eP d s[t1 x'g] lyPF . wGojfb .





n]vg

8f= k'ik/fh cfrfo{
g]kfn lj1fg tyf k|ljlw k|lti7fg

v'dn6f/, sf7df8f}+

k[i7e"ld
k|s[ltsf ;fyLx¿n] k|s[lt / jftfj/0f lj1fgsf s]xL 1fgnfO{ ufdj:tL;Dd k'¥ofpg] 
p2]Zosf ;fy u|Lg :s"nsf] cjwf/0ff NofPsf] 5 . ;+:yfn] o; k|of]hgsf lglDt cys 
k|of; ul//x]sf] 5 . u|fdL0f j:tLdf ;]jf/t lzIfs, cleefjs tyf ljBfyL{dfkm{t\ ;"rgf 
;+k|]if0f ug{ o; ;+:yfn]  lrtjgsf] pQ/ k"jL{ sf]/fs uflj;df cfkm\gf]  sfo{s|dx¿ 
s]Gb|Lt ub}{ cfPsf] 5 . lrp/L / r]kfªaLrsf] ;f+:s[lts kIf / r]kfªsf k/Dk/fut rd]/f 
dfg]{ lqmofsnfkaf/] vf]tNg] / o;af/] hgr]tgf a9fpgsf lglDt k'l:tsfsf] sNkgf 
ul/Psf] xf] .

lrp/L jg:klt g]kfnsf] dxfef/t kj{t / r'/] If]qsf] e'uf]ndf km}lnPsf] 5 . lrp/Lsf] 
j0f{g k|frLg wd{ u|Gyx?df ;d]t ul/Psf] kfOg'n] of] gLs} k|frLg jg:klt ePsf] k'li6 
x'G5 . dfgj ;d'bfon]] :yfgLo ;|f]tsf] k|of]u ug]{ 1fgsf] vf]hL ug]{  qmddf lrp/L 
ax'pkof]uL ;fljt ePsf] b]lvG5 . g]kfnsf] dWo kfxfl8 If]q uf]vf{, wflbË, lrtjg / 
dsjfgk'/ lhNnfnfO{ cfkm\gf] yfsynf] agfpb} cfPsf r]kfªx?sf j:tLx?df e]l6Psf 
k|df0fx?nfO{ cfwf/ dfg]/ of] k'l:tsf tof/ kfl/Psf] xf] . lrp/Lsf] jf]6df n6/Dd km'n 
km'Ng] / kmn kfSg] ;dodf rd]/f, r/f / df}/Lx? lrp/Lsf jf]6df em'lDdG5g . lzsf/ ug{ 
l;kfn' r]kfªx?n] rd]/f df/]/ vfg] u/]sf] k/Dk/f ;lbof}+ b]lv rln cfPsf] b]lvG5 . 
o:tf] k/Dk/fn] r]kfª bfHo"efO{ lbbLalxgLx?nfO{ Ifl0fs df+zxf/L ef]hg t k|fKt eO/x]sf] 
5 . t/, o;sf] bL3{sflng k|lts'ntfsf] k|efjaf6 pgLx? g} pDsg ;Sb}gg\ . hyfefjL 
rd]/f lzsf/n] :yfgLo jftfj/0fdf rd]/f ljljwtfdf ;+VofTds sdL cfO;s]sf] 5 .

rd]/fx? cToGt u'0fsf/L hLj x'g\ . ls/fkm6ofË|f vfg] rd]/fx?n] /fte/ ;lqmo x'g] 
xfgLsf/s ls/fx? h:tf] nfdv'§], e';'gf / jfnLgfnLsf ls/fx? sf] lgoGq0f u/L /x]sf 
x'G5g\ . km'nsf /; vfg] rd]/fx?n] lj?jfsf] k/fu;]rgdf e'ldsf v]n]sf x'G5g\ . kfs]sf 
kmn vfg] rd]/fx? af]6sf lapmx? Ps 7fFp af6 csf]{ 7fFpdf cf];f/ ]/ h+un lj:tf/df 
;xof]u k'/ofO/x]sf x'G5g\ . sltko km'n km'Ng] jg:kltdf plrt k/fu;]rgljgf kmn 
nfUb}g . kmnljgfsf] aLp aGb}g / sfnfGt/df pSt jg:klt ;+s6df kb{5 ;fy} To; 
af]6df cf>Lt cGohLjx? klg nf]k x'g] vt/f x'G5 . lrp/Lsf km'n vfg] rd]/fn] lrp/L 
k/fu;]rgdf 7'nf] ;xof]u ug]{ ;Defjgf b]vLG5 . o; k'l:tsfdf r]kfª ;d'bfo / lrp/Lsf] 
af]6sf] cGt/ ;DjGwsf ;sf/fTds / gsf/fTds kf6fx?af/] k|sfz kfl/Psf] 5 . k'l:tsf 
jftfj/0fLo ;Gt'ngsf lglDt g/fd|f k/Dk/fut cEof;df ;'wf/ Nofpg r]tgf d"ns / 
1fgj4{s pkxf/ x'g] ljZjf; xfdLn] lnPsf 5f} . 



ljifo;"rL

l;=g= ljifo k[i7 g+=

! r]kfª / lrp/Lsf] cGt/;DaGw (
@ r]kfª ;d'bfo !)
# lrp/L !@

$ lrp/L rd]/fsf k|f0f !#
% o;/L dfl/G5g\ rd]/fx¿ !$

^ rd]/f / lrp/L k/fu;]rg !^
& ;+s6df rd]/f !&
* rd]/f hf]ufpg]\ h'lQm !*
( ;Gbe{ ;fdfu|L @!
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r]kfª / lrp/Lsf] cGt/;DaGw
:jefj}n] r]kfª ;d'bfosf] hLjg hn, hldg, jg / jGohGt';Fu hf]l8Psf] 5 . hLjg 
lgjf{xsf lglDt jg k}bfj/ ;+sng / aGohGt'sf] lzsf/ pgLx¿sf lbgrof{ g} x'g\ 
h'g ;j{ljlbt} 5 . af; / vfgfsf lglDt h+undf cfl>t r]kfª ;d'bfosf lglDt of] 
cEof; hLjg lhpg]] d];f] / ef}uf]lns ljjztf klg x'g ;S5 . r'/] / dxfef/t kj{tsf] 
e"–jgf]6 sdhf]/ r§fgn] ag]sf] tyf k|fs[lts k|sf]k ;Defljt dflgG5 . of] If]qsf] 
df6f] dlnnf] / pj{/ k|s[ltsf] 5}g . ctM of] ;]/f]km]/f] v]tLsf nflu of]Uo 5}g . oxL 
sf/0f x'g ;S5 k/fk"j{sfn b]lv r]kfªx¿ Kfxf8sf s'gfsGb/fdf a;fO{ ;g]{, vf]l/of 
kmfF8\g] / h+unL vfg]s'/f s} e/df hLljsf rnfpb} cfPsf 5g\ . 

oxL e"uf]ndf a9L kfOg] lrp/L;Fu r]kfª ;d'bfosf] ;DjGw lsg k|uf9 /Xof] xf]nf < 
o; k|uf9kg vf]tNg' ;fGble{s xf]nf . lrp/L] le/fnf] kxf8df kfOg] ljzfn / lztn 
lbg] 5fofFbf/ jg:klt xf] . lrp/Ln] kxf8sf le/fnf]df x'g ;Sg] e"Ifo /f]Sg d2t u5{ . 

r]kfª, lrp/L / rd]/f

lrtjgsf] sf]/fs uflj;l:yt r]kfªsf] 3/ .

ls/fkm6ofª\u|f vfg] Pp6f rd]/fn] Ps 306fdf @))) ;Dd nfdv'6\6] vfPsf] kfOPsf] 5 .
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o;y{, o;n] klx/f]af6 w]/}sf] k|f0f hf]ufO/x]sf] x'G5 . lrp/Lsf kmn :jflbnf x'G5g\ . 
o;sf xl/of kft ufO{j:t'nfO{ 8fn]3fF;sf] ?kdf k|of]u ug{ ;lsG5 . km'n km'Ng] / 
kmn kfSg] ;dodf :yfgLo jftfj/0fsf df}/L, r/fr'?ÍL / rd]/f;d]t lrp/Lsf af]6d} 
e'mlDdPsf] kfOG5 . cyf{t\ lrp/L dflg;, df}/L, rd]/f / cGo r/fr'?ÍLsf lglDt klg 
cfxf/ / cf>osf] ;|f]t ;fljt ePsf] 5 .

h+unsf r/fr'?ÍL, rd]/f / cGo ;fgf :tgwf/L hgfj/x¿n] lrp/Lsf] km'n / 
kmn dgk/fp5g\ . To;} u/L n6/Dd km"n km'n]sf] / kmn kfs]sf] lrp/Lsf] af]6df 
rd]/f nufotsf hLjx?sf] lzsf/ ug{ ;xh x'g] ub{5 . ctM ax'pkof]uL lrp/LnfO{ 
r]kfªx¿n] ;lbof}{b]lv cfkm\gf] ;Dkltsf ?kdf lng yfn] . ;doqmddf ;f] ;DklQnfO{  
k}t[swgsf] ?kdf cfkm\gf ;GtltnfO{ pkxf/ lbg] ;+:s[lt :yflkt ePsf] x'g'kb{5 . 
To;}n] 5f]/Lsf] ljx]df lrp/Lsf af]6 pkxf/ lbg] k|rng r]kfª hfltdf clxn] klg 
ljBdfg 5 . lrp/L;Fu r]kfªsf] of] ulx/f] ;DaGwn] pgLx¿ k|s[ltk|]dL / k|s[ltk'hf/L 
b'j} x'g\ eGg s'g} csf]{ k|df0f k|:t'lt cfjZos 5}g .

r]kfª ;d'bfoM
g]kfn cflbjf;L hghflt pTyfg /fli6«o k|lti7fg 
P]g @)%* cg';f/ g]kfnsf %( j6f ;d'bfonfO{ 
cflbjf;L hghfltsf ;"rLdf ;"lrs[t ul/Psf] 5 . 
;"lrs[t dWo] r]kfª ;d'bfo g]kfnsf] dWokxf8L 
If]qdf j;f]jf; ug]{ Ps cNk;ª\Vos cflbjf;L 
hghflt ;d'bfo xf] . lj= ;+ @)^* sf] hgu0fgf 
cg';f/ g]kfndf r]kfªx¿sf] hg;+Vof hDdf 
$*,$&^ /x]sf] 5 . 

of] ;d'bfosf dflg;x¿ d'Vot uf]/vf, wflbÍ, dsjfgk'/ / lrtjg lhNnfsf 
kxf8LIf]qdf e]l§G5g\ . lrtjg lhNnfsf $ kxf8L uflj;x¿ zlQmvf]/, l;l2, sfpn] 
/ sf]/fs uflj;df dfq sl/j #% xhf/ r]kfªx¿ a:g] u/]sf] tYofË 5  . k|fo aflx/L 
;d'bfosf] ;Dks{df cfpg nhfpg] cflbd /xg;xg / hLjgz}nL ckgfpg] ;d'bfosf 
?kdf r]kfªx¿ kl/lrt 5g\ . r]kfªx¿ ljs6 vf]+r, le/fnf] kfvf–kv]/f, h+un Pj+ 

k/Dk/fut 1fg / ljwLdf l;kfn' r]kfª

rd]/fsf] cuf8L Ps hf]8L xft / k5fl8 Ps hf]8L v'6\6f x'G5 . kftnf] 5fnfsf] ldmNnLn] cufl8 / 
k5fl8sf] v'6\6f hf]8]/ Kof/f;'6 h:tf] kv]6f ag]sf] x'G5 h;nfO{ patagium elgG5 . 
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vf]nfsf] lsgf/df a;f]af; u5{g\ . hLjg lgjf{xsf lglDt pgLx¿ h+unL jg k}bfjf/ 
h:tf] lu7f, Eofs'/, kmnkm'n / df5f df;' vfG5g\ .
 
r]kfªx¿ h+unL hl8a'6L k|of]uaf/] k/Dk/fut 1fg / ljwLdf l;kfn' dflgG5g\ . 
t;y{ jGohGt' lzsf/ snfsf}zntfdf klg pgLx¿ l;kfn' x'G5g\ . sltko laiffn' 
jg:kltnfO{ ljifljxLg agfP/ ;d]t k|of]u ug]{ u/]sf] kfOPsf] 5 . h:tf] ls lrp/Lsf] 
lapmsf] leqL efudf Saponin gfdsf] ljiffn' /;fog x'G5 . lrp/Lsf] lapmnfO{ 
sf7n] agfOPsf]  sf]ndf k]n]/ t]n lgsfNbf Saponin t]ndf g/xL lkgfdf g} /xG5 . 
t;y{ k/Dk/fut ljlwaf6 agfOPsf] t]n ljifljxLg x'G5 .

r]kfª, rd]/f / lrp/Laf/]sf] ;fdflhs tyf cfly{s kIfaf/] o;cl3 klg cWoog 
cg';Gwfg ePsf 5g\ . ;g !(&& df :juL{o /fhf dx]Gb|sf] dWodf~rn ljsf; If]q 
e|d0fsf qmddf r]kfª ;d'bfosf] l:ytLaf/] yfxf kfPkl5 r]kfªnfO{ k|hf egL ;+jf]wg 
ul/g] / k|hf ljsf; sfo{qmd nfu' ug{ cfb]z lbOof] . k|hf ljsf; sfo{qmdsf] k|efj 
vf;} gb]lvP klg cfhef]ln o"jf r]kfªx¿ cfkm\gf] k'/fg} klxrfg sfod /fVg cl3 
;/]sf 5g\ . 

r]kfª a:tL

k[YjLdf ^& kl/jf/leq %@* k|hftLsf jg:kltx¿ k/fu;]rg of lapmmlahg cf];f/j;f/sf nfuL 
Zfsfxf/L rd]/fdf e/ kg]{ u/]sf] tYofª\s 5 .
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lrp/L jg:kltM
lrp/Lsf] j}1flgs gfd Bassia 
butyraceae Roxb= xf] . ;]kf]6];L 
-Sapotaceae_ kl/jf/ cGtu{t 
dw'sf -Madhuka_  hfltdf 
kg]{ of] jg:kltsf pkk|hftLx¿ 
g]kfn nufot ef/t, >LnÍf / 
jdf{;Dd km}lnPsf] 5 . ;+:s[t efiffdf 
lrp/LnfO{ ‘dw'' elgG5, h;sf] cy{ 
“dx" x'G5 . cyf{t\ lrp/Lsf] gfdaf6 
o;af6 dx pTkfbgdf ;3fp x'g] / of] 
Ps ax'pkof]uL af]6 xf] egL cg'dfg 
ug{ cK7\of/f] kb}{g . c+u]|hL efiffdf 
lrp/LnfO butter plant elgG5 . 
cyf{t\ c+u]|hLdf klg o;nfO{ gf}gL £o" 
egL Gjf/g ul/Psf] 5 . g]kfndf r'/] 
/ dxfef/t kxf8df sl/j #%) b]vL 
!^)) ld6/ prfO{;Dd lrp/L km}lnPsf] 
kfO{G5 .    

af]6 M 
jo:s lrp/Lsf] af]6 5fFofbf/, $) b]lv %) lkm6 cUnf / ̂  b]vL !) lkm6;Dd uf]nfO{sf 
x'G5g\ . lrp/Lsf af]qmfx¿ cf]vltsf lglDt k|of]u ug]{ rng 5 . :jR5 ?vsf] cfo' 
;o jif{eGbf a9L x'g] ub{5 . 

lrp/Lsf] ?v

lrp/Lsf] sf]kLnf lrp/Lsf] kmn

rd]/f /ftLdf dfq ;lqmo x'G5g\ . logLx? r/fh:t} p8\g ;Sg] Psdfq :tgwf/L k|f0fL x'g\ .
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kftM lrp/Lsf kftx¿ afSnf, 7"nf cfsf/sf ^ b]lv 
!@ OGr nDafO{ tyf # b]lv ^ OGr km/flsnf / uf9f 
xl/of x'G5g\ . xfFufsf] 6'Kkfdf % b]lv !) ;+Vofdf 
kftx¿ emkSs u/L cfPsf x'G5g\ . kftx¿ c;f/ 
;fpg dlxgfdf jif{sf] Psk6s emb{5g\ .

km'nM lrp/Lsf] af]6df km'n km'Ng sl/j Ps bzs 
;do nfUb5 . cGo af]6sf] t'ngfdf of] cln cgf}7f] 
vfnsf] 5 . kftsf] tNnf] txdf em'Dd lqmd /+usf 
!) b]vL @% j6f km'nx¿ km'Nb5g\ . lrp/Ln] 5f]6f] 
cjlwsf nfuL k|z:t} km'nx¿ -Mass flowering_ 
pTkfbg ub{5g\ . lrtjg cf;kf;sf If]qdf kfOg] lrp/L 
d+l;/ k'; dlxgfdf km'Nb5g\ . lrp/L km'Ng] dlxgfdf 
df}/Lkfnsx¿sf lglDt cg's'n ;do dflgG5 . 
lsgls pgLx¿ dx pTkfbg a9fpg ;S5g . To;}n] 
;x/ ahf/sf df}/Lkfnsx¿ lrp/L km'Ng] ;dodf df}/L 
r/fpg kxf8L j:tL wfpg] ub{5g\ . 

kmnM kmnx¿ ;fgf, cG8fsf/  ! b]vL !=% OGr nDjfO{;Ddsf x'G5g\ . c;f/ ;fpgdf 
lrp/Lsf kmn kfSb5g\ . kmnsf] aflx/L efu :jflbi6 x'G5 . leqsf] lapm ;+sng 
u/]/ :yfgLox¿ k/Dk/fut sf]n -Squeezer_ df k]n]/ t]n lgsfN5g\ . lrp/Lsf] t]n 
;fdfGo tfkqmddf hDg] x'bf af]nLrfnLsf efiffdf lrp/Lsf] l3pm eGg] rng klg 5 . 
lrp/Lsf] t]n vfgf ksfpg / cf]vltsf lglDt pkof]uL dflgG5 .

lrp/LM rd]/fsf k|f0f
lrp/Lsf af]6 sxfF 5g\ eg]/ rd]/fnfO{ s;}n] af6f] b]vfpg'kb}{g g lrp/Lsf kmn 
slxn] kfS5g\ eg]/} s;}n] Ozf/f ug'{k5{ . lrp/Lsf km'nsf /; of kfs]sf kmn vfg] 
;dodf zfsfxf/L rd]/fx¿ lrp/Lsf ?v vf]Hb} cfOk'U5g\ . r'/] tyf dxfef/t kj{tdf 
d+l;/ kf}ifdf lrp/Lsf af]6x¿ 9sdSs km'N5g\ . hf8f] dlxgf ePsfn] g]kfndf cGo 
kmnkm'n sd kfOG5g\ . 

rd]/fn] vfg] jg:kltx¿ 
;'uGwbf/ -Aeromatic_ 
x'G5g\ . 7"nf cfsf/sf k|z:t 
/; -Nectar_{  pTkfbg 
ug]{ oL jg:kltx¿ / rd]/fsf] 
pTklQ Pscfk;df k/:k/ 
pTklQ -co-evolution_ 
sf] k|lqmof:j?k ePsf] 
dflgG5 . rd]/fn] k|of]u ug]{ 
o:tf jg:kltx¿sf] km'n km'Ng] 
;do, cjlwdf ;d]t rd]/fnfO{ 
lkm6 x'g] ub{5 . oL jg:kltx¿ 
/ftsf] ;do kmqmG5g\ . 
sltko dWofGxdf kmlqmP klg 
;fFdmdf dfq /; / k/fus0fx¿ 
pTkfbg ub{5g\ . o:tf af]6x¿ 
k/fu;]rg -pollination_ sf 
nflu rd]/fdf lge{/ x'G5g\ . 

lrlgofF efiffdf rd]/fnfO{ ‘z'’ elgG5 h;sf] cy{ ;f}efUo xf] . 
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To;}n] rd]/fx¿ lrp/Lsf km'nsf] /; lkpg 6f9f 6f9faf6 cfpg] ub{5g\ . rd]/f 
w]/} yl/sf x'G5g\ . g]kfndf kfOg] 5f]6f] gfs ePsf zfsfxf/L rd]/fx¿ g]K6] rd]/f 
Cynopterus sphinx x'g\ . km'nsf /;dfq lkpg] rd]/f]x¿ Eonycteris spelaea 
x'g\ . kmn km'n vfgf] ;fgf  ab'/f rd]/fx¿ Rousettus leschenaulti x'g\ . 7"nf 
ab'/f rd]/f Pteropus giganteus 
x'g\ . Anfgkmf]8{sf rd]/f]x¿ Sphaerias 
blandfordi sf] af/]df Hofb} Go"g 
hfgsf/L pknAw 5  .  zfsfxf/L 
rd]/fx¿ s]xL ;fgf] em'08df s]/f, 
g/Ljn, ;'kf/Lsf kftsf d'gL 6]G6 agfP/ 
a:5g\ . cGo zfsfxf/L rd]/fx? 7"nf] 
;+Vofdf c+Wof/ / cUnf u'kmfdf a:5g\ 
eg] s]xL k|hftLx? 7"nf] ;+Vofdf cUnf 
?vdf  em'08LP/ a;]sf] b]Vg kfOG5 .  5f]6f] gfs ePsf] rd]/f]

 ;+;f/df ;a}eGbf ;fgf] rd]/f bumble bee bat, Craseonycteris thonglongyai (2g), xf] eg] 
;a}eGbf 7'nf] rd]/f Pteropus vampyrus (1.5 kg) xf]

g]kfnL Rfd]/f

d}ynL Rfdu'8L

/fhj+zL rfdrLn

Gf]jf/L lrsfnfkf

Yff? Jffb'/

tfdfª kmfjfÍ

dmfFu8 Jff8/L

lnDj' Gf]Sjf

ofSvf /fO{ Nffj'xfdf

jfGtfjf /fO{ 5]kfn]

vflnÍ /fO{ kfStL

cGo /fO{ kfkLo'

Zf]kf{ Kfmfdf 6s 6s

Rf]kfª JxLg

Dfu/ l3rLg

ysfnL kmfkfÍ

Uf'?Í Kfmfjkmfj

8f]Nkf] kmnfÍ6fsf]

g]kfndf af]nLg] rd]/fsf eflifs gfdx?
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o;/L dfl/G5g\ rd]/fx¿M

r]kfªx¿ rd]/f dfg{ /fte/ lrp/Lsf af]6d'lg hfn lkmhfP/ a:5g\ . rd]/f dfg{ pgLx¿ 
:yfgLo:t/df agfOPsf hfnL -:yfgLo efiffdf e'jf elgG5_ k|of]u ub{5g\ . e'jfnfO{ 
b'O{j6f afF; of xfFufsf] kf]ndf cNdmfP/ ;]tfDd] km'n km'n]sf ?vd'lg ;fFdm kg{ cufj} 
lkmhfp5g\ . sltko ?vdf t rd]/f dfg{ ?vsf rf]sdf afF; t];f{P/ -6fF8_  agfpg] 
u/]sf] klg b]lvof] . ToxfF lzsf/Lx¿ /fte/ ?vsf] xfFufdf c8]; nufP/ a:5g\ / 
rd]/fsf] k|ltIff u5{g\ . /ft k/]kl5 km'nsf] /; vfg xtfl/Psf ef]sf rd]/fx¿ lrp/Lsf 
af]6df cfOk'U5g\ . rd]/f e'jfdf kg]{lalQs} s'/]/ a;]sf lzsf/Lx¿ rd]/fnfO{ n7\7Ln] 
xfg]/ dfb{5g\ . lrp/Lsf af]6d'lg cfuf] afn]sf sf7sf d'9f / v/fgL klg b]Vg kfOG5 . 
ToxL cfuf]df rd]/f kf]n]/ vfG5g\ .

;+;f/df !@%) eGbf a9L k|hftLsf rd]/fx? kfOPsf 5g\ . g]kfndf hDdf %$ k|hfltsf rd]/fx?sf] 
klxrfg ePsf] 5 . 

rd]/f ;dfpg] hfn rd]/fsf] ;'s'6L

lzsf/L a:g] 6fF8 kf;f] c8\ofpg] vDaf
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g]kfnsf cGo ;d'bfo klg ljleGg cGw 
ljZjf;sf sf/0f rd]/fsf] df;' vfg] u/]sf] kfOP 
klg r]kfª / tfdfÍ ;d'bfodf eg] rd]/fsf] 
df;' s'g} vf; p2]Zon] geO{ ;fdfGo vfB 
;|f]tsf lng] u/]sf] kfOG5 . :yfgLojf;Lx¿sf 
cg';f/ s'?jf lzsf/Lx¿ rd]/f kf]n]/ vfg] 
ub{5g\ / /fte/ lzsf/ ul/Psf rd]/fx¿ 
kl/jf/sf nfuL n}hfG5g\ . ;fdfGot klxn] 
klxn] rd]/fsf] lzsf/ kfl/jfl/s ef]hgs} nflu 
k|of]u ul/GYof] . t/, kl5Nnf] ;dodf  /fhdfu{ 
cf;kf;df vf]lnPsf xf]6]nx¿df rd]/fsf] 
df;'nfO{ Jofkfl/s k|of]hgsf lglDt k|of]u ug{ 
yfn]sf 5g\ . of] z'?cft rd]/fnufot cGo k+IfL 
;+/If0fsf b[li6n] z'e ;+s]t dfGg ;lsb}g .

rd]/f / lrp/L k/fu;]rgM
km'n km'Ng] af]6lj?jfsf] k|hgg k|lqmofdf efn] / kf]yL æUofd]6Æsf] ldng x'g] k|lqmofnfO{ 
k/fu;]rg elgG5 . k/fu;]rgljgf lj?jf k|hgg ;Dej 5}g . lrp/Lsf] km"ndf kf]yL 
c+usf] nDafO efn]sf] eGbf w]/} ePsfn] :jo+ km'nsf k/fux?åf/f uef{wfg (Self 
pollination) x'g ;Sb}g . t;y{, k/fu;]rgsf nflu lrp/Lsf km'nx? /; r':g cfpg] 
lhjx?df lge{/ ub{5g\ . h'g jfXo dfWodåf/f k/fux¿ NofP/ kf]yL k|hgg c+udf 
/flvg'kb{5 . km'nsf /; r':g cfpg] rd]/fx¿ /fte/ 5l/Psf lrp/Lsf af]6df Pskl5 
csf{ af]6df rfxfb}{ cfkm\gf] cfxf/f h'6fpg] qmddf km'nsf efn]c+u -k/fu, pollen 
grain_ rd]/fsf] zl//sf /f} df 6fFl;P/ cGo km'nsf kf]yL c+udf k'U5g\ / k/fu;]rg 
k|lqmof ;DkGg x'G5 . 7"nf] zl// ePsfn] rd]/fx¿n] cGo ;fgf cfsf/sf k/fu;]rs 
eGbf w]/} k/fu cf];f/k;f/ ug{ ;Sb5g\ . 

rd]/fx¿ w]/} 6f9f 6f9f;Dd p8]/ kxf8df 5l/Psf lrp/Lsf af]6x¿sf km'n r':g] 
qmddf lrp/Lsf] k/fu;]rg k|lqmof;d]t ;DkGg ul/lbG5g\ . clg kmn nfUg] ub{5 . 

g]kfndf dfq} kfOg] rd]/f] dfof]l6; ;f]jf{O Myotis csorbai xf], x·]/Lsf k|lrt rd]/f ljz]if1 Uofjf]/ 
;f]jf{O gfd u/]sf j}1fgLsn] g]kfnsf] :ofª\hf hLNnf af6 pSt k|hfltsf] rd]/f /]s8{ u/]sf lyP .  

g]kfndf kfOg] rd]/fx¿ 
d'Vot ls/fkm6\ofÍ|f vfg] 
/ s]xLn] kmnkm'n vfG5g\ . 
ls/fkm6\ofÍ|f vfg] rd]/fx¿sf] 
cfFvf ;fgf x'G5g\ . o:tf 
rd]/fx¿ p8gsf nfuL  
pRr lkm|Sj]G;Lsf] cfjfh 
-ultrasonic sound_ 
5f8\5g\ h'g  jftfj/0fdf 
s'g} j:t'df 7f]lSsG5 clg{ 
k/fjlt{t Wjlg (echos)
rd]/fsf] sfg;Dd cfOk'U5 
/ ToxL ;xf/fn]  p8\b5g\ . 
zfsfxf/L  rd]/fx¿sf cfFvf 
7"nf k|i6 b]Vg ;Sg] x'G5g\ .
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o;/L rd]/fn] lrp/Lsf] /;f:jfbg dfq ub}{g a? k|hgg k|lqmofdf klg u'g nufOlbG5 . 
lrp/Lsf] k/fu;]rgdf rd]/fn] v]Ng]] e"ldsfsf] lj:t[t cWoog x'g eg] afFsL g} 5 . 
oBlk :yfgLo jfl;Gbfx¿ lrp/Lsf] pTkfbg klxn]eGbf 36]sf]] cg'ej atfp5g\ . 
9sdSs km'n km'n]sf lrp/Lsf] af]6df kmn gnfUg' pko'Qm k/fu;]rg k|lqmof x'g 
g;Sg' Ps k|d'v sf/0f xf] . cyf{t\ rd]/fsf] ;+Vofdf x|f; cfpg' xf] h'g /fd|f] x}g .

;+s6df rd]/fM
g]kfnsf] jGohGt' cWoog / ;+/If0fsf lx;fan] rd]/fx¿ cf]em]ndf k/]sf 5g\ . /fli6«o 
lgs'~h tyf jGohGt' ;+/If0f P]g @)@( /  cGo ;+;f]lwt P]gx?df rd]/fsf s'g} klg 
k|hflt ;+/lIft ;"rLdf k/]sf 5}gg\ . b]zsf ljleGg 7fpFdf klxn] klxn] h:tf] rd]/x? 
gePsf], klxn] a:b} cfPsf] 7fpFdf rd]/fx? a:g 5f8]sf] h:tf cg'ej ;'Gg kfO{G5 . 
g]kfndf rd]/f ;+/If0fdf w]/} tuf/fx¿ t]l;{Psf 5g\ . tL tuf/f / r'gf}ltx¿ tn JofVof 
ul/Psf] 5 . 

s_ jf;:yfgsf] ljgfzM
 rd]/f a:g] jf;:yfgsf] Jofks ljgfz eO/x]sf] 5 . 7"nf] ab'/f Pteropus 

giganteus a:b} cfPsf ?vx¿ sfl6g] of a'9f] eP/ d/]sfn] tL rd]/fx¿ 
;+s6df 5g\ . cg';Gwfgsf qmddf sltko rd]/f a:g] 7fFp dflg;n] eTsfOlbg] 
u/]sf] klg kfOof] . ;fgf] ab'/f / /; vfg] rd]/f u'kmfdf a:g] rd]/fx¿ x'g\ . u'kmfdf 
hyfefjL k:g], cfuf] nufOlbg] of dlGb/ agfpg] tyf ko{6ssf nfuL v'nf 
ul/lbgfn] rd]/fx¿ u'kmfaf6 x/fO/x]sf 5g\ cyf{t\ gfl;Psf 5g\ . 

v_ rd]/fsf] lzsf/M
 r]kfª ;d'bfodf rd]/fsf] 

lzsf/ u/]/ df;' vfg] cEof; 
k|r'/ dfqfdf b]lvof] . 
g]kfnsf cGo ;d'bfosf 
dflg;x¿;d]t rd]/fsf] df;' 
vfFbf cf}ifwL x'G5 eGg] e|ddf 
rd]/f lzsf/ emg df}nfpb} 

rd]/f k|lt 306f (& lsnf]ld6/sf] utL ;Dd p8\g ;S5 . 

lzsf/ u/]sf] rd]/f b]vfpb} Ps r]kfª dlxnf
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uPsf] 5 . of] cGwljZjf;nfO{ x6fpg h?/L 5 . a? rd]/fsf] df;'af6 ljleGg 
vfnsf /f]usf] ;+qmd0f x'g] b]lvG5 . rd]/fx¿ ljleGg k|sf/sf 8/nfUbf /f]usf 
ls6f0f'sf k|fs[lts ;|f]tx'g\ . n]K6f]:kfO/f]l;;, Oaf]nf, /]lahh:tf /f]un] ljZjdf 
xhf/f} dflg;sf] Hofg uPsf] 5 . rd]/fsf] df;' vfbf o:tf /f]usf ls6f0f'x¿ 
dflg;df ;g{ ;Sg] / dxfdf/L /f]u lgDTofpg ;Sg] ;Defjgf klg plQs} x'G5 . 

u_ Go"g k|hgg b/M
 rd]/fx¿sf] k|hgg\ b/ k|fs[lts?kd} sd x'g] ub{5 . logLx¿ jif{df Psk6s 

/ x/]s k6s Pp6f dfq aRrf hGdfp5g\ . b'w r';fpg] hgfj/dWo] rd]/fx¿sf] 
zf/Ll/s tf}n lgs} sd x'g] 
ub{5 . tyflk k"0f{ ljsl;t 
e'|0fsf] tf}n cfdfsf] tf}nsf] 
cg'kftdf lgs} 7'nf] -cf};tdf 
@% k|ltzt__ x'G5 h'g %) 
lsnf] tf}nsL dlxnfn] sl/j 
!% lsnf]sf] jRrf hGdfpg';/x 
xf] . dfp rd]/fn] cfkm\gf] jRrf 
;Ifd gxF'bf;Dd cfkm} af]s]/ 
ljr/0f ug'{kg]{ x'G5 . 

rd]/f hf]ufpg] h'lQmM
s_ ;r]tgf sfo{qmdM
 rd]/fsf] lzsf/ ug]{ ;d'bfodf 

;r]tgfd"ns sfo{qmdsf] 
cfof]hgf ug{ ca]/ eO;s]sf] 5 . 
rd]/fsf] kof{j/0fLo e"ldsfsf 
af/] rrf{ kl/rrf{ ug{ u/fpg 
/ ljBfnosf ljBfyL{x¿nfO{ 
jftfj/0fLo lzIffd"ns 
ultljwLx¿df cfslif{t ug{ 

rd]/fsf] lb;fnfO{ c+u|]hLdf u'jfgf] egLG5 h'glj?jfsf nfuL pTs[i6 dnsf] ?kdf k|of]u ul/G5 . 

:s'n ljBfly{nfO{ ;+/If0f lzIff lb+b} .

rd]/fsf dfp / aRrf
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ca l9nf ug'{x'b}g . lsgls cfhsf afnaflnsfn] ;+/If0f lzIff kfP dfq ef]ln 
dfgjd}qL kof{j/0fdf /dfpg ;lsG5 .   

v_ jf;:yfg ;+/If0fM
 :yfgLo jftfj/0fdf ePsf rd]/fsf af;:yfgx¿sf] ;'/Iff ug'{k5{ . u'kmf 

;+/If0fdf nfUg] / rd]/fsf cf>o:yn ?v tyf jg ;+/If0fdf hf]8 lbg'kb{5 . 
:yfgLo ;d'bfos} ;+nUgtfdf ;+/If0fsf] g]t[Tj u/fpbf cem k|efjsf/L / bLuf] 
x'G5 . 

u_ vf]h tyf cg';GwfgM
 cg';GwfgfTds lqmofsnfk a9fpg'k5{ tfls rd]/faf/] cem cGo /x:odo 

1fgj4{s tYox¿ aflx/ cfcf];\ . d'VotM :yfgLox¿n] k|ToIf b]Vg], ;'Gg] / a'em\g] 
vfnsf cWoog cg';Gwfg 
Ufg'{ jf u/fpg'k5{ . lrp/L 
k|hgg k|lqmof, k/fu;]rgdf 
k|efjsfl/tf / lrp/L pTkfbgaf/] 
cWoog ul/g'k5{ . rd]/fsf] 
df;' vfb} cfPsfx¿sf :jf:Yo 
l/kf]6{sf] clen]v /fVg] / 
rd]/fx¿df nfUg] /f]uhGo 
JofS6]l/of, efO/; / cGo 
k/lhjLx¿sf] cWoog yfNg'k5{ .

3_ gLlt lgoddf sfo{GojgM
 jGohGt'sf] lzsf/ g]kfndf u}/sfg'gL sfd eP klg sfo{Gjog txdf 7"nf 7"nf 

nf]kf]Gd'v k|f0fLdf dfq s]lGb«t ePsfn] rd]/fh:tf hLjsf] lzsf/ ug]{nfO{ sfg'gL 
sfjf{xLdf Nofpg] k|rng 5}g . gLlt lgodgdf s8fO{ gug]{ xf] eg] rd]/fsf] 
lzsf/ Jofj;flos lx;fjn] a9\g] vt/f k|an 5 / o;n] ljgfznfO{ cem a9fjf 
lbg]5 .   

rd]/f al9df $) jif{ ;Dd afFr]sf] clen]v ul/Psf] 5 . 

g]kfndf rd]/fsf] cg';Gwfg ub}{ n]vs
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 cGTodf w]/} jif{cl3 h+unL cfxf/f / jgk}bfj/df dfq lge{/ /xg'kg]{ jfWoTds 
l:ytL lyof] . lkm/Gt] hLjg Joltt ug{ k|z:t hdLg lyof], jgh+un If]q klg 
clws lyP . t/, clxn]sf] l:ytL plxn]sf] h:tf] 5}g . w]/} ablnPsf] 5 . ;do 
klg w]/} 3ls{;s]sf] 5 . hg;+Vof j[l4 / pRr kxf8L If]qaf6 r'/]efj/ If]qdf 
a9\b} u/]sf] a;fOF;/fOn] jgh+unsf] ljgfz a9\b} uPsf] 5 . hdLg / jgdf 
dfgjLo bjfj a9]sfn] cflbjf;L hghflt ;d'bfosf] /xg;xgdf klg kl/jt{g 
eO/x]sf] 5 . 

 g]kfn ;/sf/n] ;"lrs[t cflbjf;L hghflt / cGo eflifs ;d'bfo, ltgLx¿sf 
;+:s[lt / /xg;xgnfO{ ;+/If0f, ;+j4{g / k|j{4g ug]{ /0fgLlt lnPsf] 5 . r]kfª 
;d'bfo / lrp/Lsf] cGt/;DjDw ef}uf]lns jftfj/0f / ;f+:s[lts lx;fjn] 
pTs[i6 gd'gf xf] . lrp/L r'/] / dxfef/t If]qdf j[Iff/f]k0f u/]/ le/fnf] / sdhf]/ 
hdLgsf] :vng /f]Sg ;lsG5 . lrp/Laf6 h'; tyf cGo cf}ifwLof]Uo /;fog 
agfpg ;lsG5 . lrp/Lsf] lap ;+sng u/]/ jg:klt l3p agfpg ;lsG5 . 
r]kfª ;d'bfo k/Dk/fut 1fg / ljlwdf dflx/ 5g\ . pgLx¿sf 1fgnfO{ cfw'lgs 
k|ljlw k|of]u u/L a9fjf lbg ;lsG5 . t/ lrp/L pTkfbgnfO{ a9fpg rd]/f of 
cGo hLa / k+IfL lzsf/ sfdnfO{ eg] cljnDj /f]Sg'k5{ .  rd]/f dfg'{ g]kfnsf] 
/fli6«o lgs'~h tyf jGohGt' ;+/If0f P]g @)@( cg';f/ klg u}/sfg'gL xf] . 
rd]/fåf/f k/fu;]rg / laplj:tf/df ;xof]u k'Ug] x'bfF ;+/If0f tyf kof{j/0fLo 
lx;fjn] ;d]t rd]/f dfg'{ cg'lrt 5 . rd]/fsf] df;'af6 ljleGg vfnsf k|sf]khGo 
/f]ux¿;g{ ;Sg] ;Defjgfsf af/]df ljZjJofkL ?kd} ax; rNg yfn]sf] 5 . 
rd]/fsf] df;'vfg] cEof;nfO{ r]kfª ;d'bfosf] ;+:s[ltsf ?kdf :yflkt 5 
h;sf] ljsNk vf]Hg' h?/L 5 . a9\bf] lzIff :jf:Yo / cGo ;d'bfo;Fusf] 
;Dks{sf sf/0f r]kfª o'jfx¿ lj:tf/} ;Ifd e}/x]sf 5g\ jg tyf jftfj/0fdf 
k|lts'n k|efj kfg]{ ultljlwdf ;'wf/ Nofpg h?/L 5 . ctM rd]/f dfg{ aGb u/f}, 
k|s[lt ;+/If0fdf ;xefuL agf} gf/fsf ;fy j:tL j:tL cleofg g} yfNg'k5{ . 

xhf/f}sf] ;d'xdf klg rd]/fsf] dfpn] cfkm\gf jRrfnfO{ cfjfh / uGwsf] ;xf/fn] lrGg] ub{5g\ . 

r]kfªhftLnfO{ g]kfndf k|hf klg elgG5 .  r]kfª efiffdf ‘r]’ eg]sf] s's'/ / ‘kf·’ 
eg]sf] jf0f÷lt/ xf] . pgLx? h+undf lzsf/ ubf{ oL b'j}sf] k|of]u ub{y] .

r]kfª efiffdf lrp/LnfO{ of] elgG5 eg] lrp/Lsf] kmnnfO{ of];fO elgG5 .
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;fdfGot rd]/fx? udL{ xfjf kfgL dg k/fp5g\ t/ g]kfndf sl/j $))) ld6/ eGbf dfly ;d]t 
rd]/fsf k|hfltx¿ e]l6Psf 5g\. 

g]kfndf rd]/fx?n] ufO{j:t'sf] l;· vfg] jf /ut r':5 eGg] cGw ljZjf; 
5, h;sf] s'g} 7f]; k|df0f xn;Dd e]l6Psf] 5}g . 

rd]/fx? cf/fd ubf{ 6fpsf] tn u/L v'66fsf] ;xfotfn] dm'l08g] ub{5g . 
o;/L a:bf pgLx?nfO{ p8g / zq'sf] hfgsf/L lng ;lhnf] x'G5 . 
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