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~dd&3d yJ M ts2 Millsttcet &l.)s1938;Kai ¢t al., 2003; Godboleet al., 2003;
Yoshieetal., 2004;Hazerand Steinlichel 2007;Andradeetal., 2010;Raietal., 2011,
Pilkington et al.,, 2015; Lai et al. , 2015] . 11 ¢ tcOMmilso tste
dzi §f sdzv tcdz' n BOEtsIss ¢ Md ydzr n tcOMmMlse sted Isj dz
dmf sdz! L se Oded™w o HtetsdL o tsH Misotg O LY detslet ZddD 1

1 jtoor § fzedzd S Oydd s 1 dzj Clstets
fesdzdedHtesSC MdOdzE Odes OIstso Blsdesmw Isimpw € 2 0 (
otoj B Ctdzdy Mets OBl 6 HOdks®Ez dac
[ Mdzts o dzO W tsB d&zOMls ALz ydf o wif Ij ela@d ¢ Odyfr
L dzj CSlstesMisOIsd yd MEtsets Wistcdisco Oz Edzt st O
fsdzdedHtesS MdOdzE Odes OlIstso  t6OL dzf n Isdf se,
f tcd d3d dzj dzd W ) tcOL dz' n sB dzOMlsw A YJ dztso j
dimmdzi HcsE®dzPHIsd + dzj ClstetsW Btodigtso Odzd Vv ff s5dzd
yofmisd. 1 jtco OW Yyofis dzO0ff tc ©o dzj dzO dzO
1L dzj ClstesMisOIsd yj MEtsets Wistcditso Oded W m yd &z
BsteW sdzsedui MSdddd - OttOSCIsj ted Mis d ¢ Otd3df d3 jd dzlsi"
dLizyj ded® -BY fOded 8] MSdr rOLOCIjtedMisds (6
tcOL dz' n Isdf tso d Mistelz € Is Iz tc dzts 2 sted J dals O
dMmimdzj Hise Oded § BdBMBSe 3 Misd BsMisd § sdzzyj dz
dmf sdz? L soOdzdt o o9 dH jcOWRPE P tzd ©dztS azj Is tdzwy dz’
slsdzd sd s+ Yylsts MOz 3 BOdzsdL Zyj dzdzr d3 d3E
ftesyyj MM W istcd3tso Odzd W o sdztsk de@d uj MO dzy v Is
dmfsdz LEjdi3r = odzddi3jtede" » tOMIso Btesa . s ¢
H O dzdzlz ¥ ©p ddy kB dzts . [ iYHE Is] d3, d mMmdzj H E
fsLotsdzY jIs zO02 Isd HsY sdzdzd Is§ dz! dz" § o tsL
1 dzj SlstetsMmisOIlsd yd ME s ts W stcd3ss o Odzd W d
fsdzdec JHtesSC MdOdzC Odes Olstso ) L OH Odzdzr d@gd Mot
MsOIsj?2 i 1dzjSltesMlsOIsdyd Mtz Wsttdss O
LEMyfjtedd3j dzlsr s dLizuddd® §syd Mmoo  dzj s
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9 HOBGwOlsdd 5jRsOslstslssl zsets B dihd dz
sdBdteMCtsds WjiH,jttOg. desd3 dzdo jtefdlsjls

J dzj d3dzts ¢ sy d fdzj dzdzr w tcOB tsls OR , f sfpo wf
otsdzsCtsdz qL 1 1 ¢, et odedB3Odedj kzHj dzw
jets  Sddiduj ms 2 Mtk skt ¢ O¢ O S
LSy O Oydisdzde j Mots2Mmso O destsdpjsce L i
SBLOLYSdE 140 Wodvwjlkmw Ccodisfcsdddite I

V(31127 3711), mModzr d3d BOEd L &yd dzdz" d3d ts
V(3104731 1), Y(311/71411), 0O IsOCYHj ¢CEnget |
al. 2008] . ) COgPmis o {5 tc dddnjddizve dzis dzts  {f 5 dzc

dmfsdzr LEkjlsmMw " st sted, SO C0O0C tdz ff 51
~nOtcOCIsjtedMmMisdCOdRRd HddOBd yd MEts2 eowL CMmisc

gJtedwyv dMMmMdzi Hs9 Odzd?2 Mo wh jdzO W Bted3ts
shdse ] Mo sddd tc® 21 @3 fze3yd gy fipls telstds & tc |
Clsd tcOB SIsT B dzd f sfmewh j dg sflsdddi
1 dzj ClstesMisOIsd yj MEsets Wstediso Odedw M yj dz
9" MesCsets € OyYJ MisdoBgandywarty, 200 0w@dB s js Gdyj Ml
(gt dMfsdz LsoOdzr otcOh O h d2Mmw MilsO
fsdzzyj dgdz" § dzi sCOdz" J d3j 3Bt Odzr B dZOH Odzgd
or tcOo dzd 9 Odzd J d3, O kojdduyjddjy mMEittsMmisd
ftesHBdz dzsdslz o' Isw e do Odzd ttizts B ¢ Wizt § ¢ tizs 0 Q dzdizlz
MstczC Iskter B EZOHOKRZ Y BIlsj dydqoOdzsds Hdzv (ddz
HOdzdzr = Oloigtarnd®ang [ 201 1] fsHtesB dats dL Zzyyd
f OtcOd3j stetso ftetsyd MmO L dzj StesmisOIsd yd M€
tcOMmiso s dzdptEe EztsdzOf oW 3 j dzd vV, ©OBBYJ EB teC
Mots2MmMlse fodzddjtcdr » wWOMlsotstetse ( € tsdayj dal
BsteW sdzse d & Zdz' stcOlssdzC drn otdztsCdz dL ]
1 dzj ClstesMisOIsd yj ME sets W stoc3sso Oz S Pigy Mk
BJLHJWJjSCIlsdz § o tsdzts € dzO, M HJOMR] stetsdz S|
dzj MEtsdz! €dr BB tosdz, CBlsBter j dzORAtSHWISMW
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Cdzj stsydz" » &3 B3BBtcOdz Hdzw IsC Odzj o 52 dzy § dad
Qo Isstdeng et [al., 20l 2 ] B dzs ftwsfMmowh jdets dL GBI
dz' steOlstsdz¢ drn otdzESCtsdz gL 1 (343127 3131) M
CCMmY jJtod dgjvidets ™ € dzj Is € @zd § SCa@LsO dz( Ylsts o
fmMke d&3d ¢ tc s dzdz” ~ odzsCsdz LOWdEMJdetso OdzatzOd3
BOIs j ted Odzj BdStesdzdzse s HJOME S.O. [ OdzdzO!
o t5dzts € s dz, stsf sctcO¥dw e jtorndetsisd d Mt
dzj sC Odzr » dBEOItedSE Mse Hdzw Bdtd3i HdyddzME SG ¢

dOBd s Miej fodzdecdHtetsC fd O dzSfOxzrfds)" tc |
s Mmetsddd MY J ydW-doid QU dgd ) SWdddgdd € € Ot OC |
ZOC dZOHT 9 O] Is sfted HJ dzv dzdz | e teOdzd Y4 ded W
oL B3 dets M Is - dn BsHdWdSOydd fzly &3 dL
[{ BdeyOtetse, ulzCso Pkl dzdiAEEEBHHHES jddz! dets§ € t5d
fszeyd dzdd SBBftLdIlsd -~ bEdz IsteOlstsdzet ds ot
Bt sdzd dzj tetso ) étal.,@014,Ahigangetalar o 8 9 1 6] . ]
[Daranaronget al. , 2014] B dzd dL egtslstso dzj dz'tc O@zts d3if
sdtso j 1 (311) d MsftsdzddiitcO® ff sdd dzOSCIsdH(
tcOL dz" d3 Mtslsdesh jdedJ &5 dMfsdz Lz B = ¢ SBY
1 dzj ClstesMisOIlsd yj ME scts Wi stcdise Odzd Vv , z dz' Is
BJLHJWJ Clsdzs? s tstndslgfz e sR 7 difsts o g ek aladzj dats
fsdzd di3j tedzr 2 tcOMmlsoatste 1 (311 ) HBH dzded Isj dz!

OS¢ cdHiWdd dsmls! o jtrdshisd f sdb
BjnOdedujMSdj SOwLOSIsjtedmisdsd.
RLEY) dz @hjidragettal. [ 2016] Ctsellpsy ddsdir & o

Mesftsdd®Bjtd® 1 (311/4141) d Oyjbolko vyj dd
dLetslsso dzj dz dzj sCOdzr | Bj BBteOdzr 20 tsfydz
tcOfMmlso stetso . ] sdzkz yJ dedzr j§ BOIs j tod Odzin vite' ddzd
sYjdzj 20 dn BEBMcgdififl€dBsistesh s §todCts]
O esmisteOdzy dzd ! o ftesddy jtedteso Odzd . G I
ftod fBj dzj dzedw H Odedz' 7 RO jtedOdztse o toj § t5dzflk
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t OLoado O h ddsmw dOf tcOo dzj ded j d3 W o dzw j Isfw
o’ tcON dro Xdej IssC . Li G et@Pp s5IRj0O1B] §f dMOde d
Istey ~ d3J tedz" J d3d d3B tc O dz’ dL Y (34417 4711) IS

CodzmlstczC yd 2, dzi mMizh d A Mo sdzso r § Cdzj IsC
~nBdzHtcsydlIs' |, H dzw tej CSsdemistez € yd dip dzF Hets & @
[Sombatmankhongtal. , 2006] dLEkyjder dzjlIsC Odzr §j d3d

Mo sdzd i c© 1 (3447 311) . [Yyjdz¢ © Bdtsmtse d
3" hd dzdLz® @ f sCOL OdzO slsmizlsmilse d 4 ydls
BOIsj tcd Odzts o .

1 sCOL OdzO f'te J[cBoirddisdnetalan Kh@d 9] dzj Is¢ Odz
B3y 3BtcOdz dq. ¥ (344), 1 (344/7311) o €C0O0(qJiMm
sfMmisj sB zOMKYe d( SeBOSJ dzr - WdBtosB dzOMiIstso
OB Mtsdzs IsdzOY BB i3y MisdBsMIs! 1 FEE OBOIs | t

dbClskOdz dzr B3 2O o dzj dzd j 53 dMYf sdz? L 59 Od
smdzese | EZdzt stcOlstsdzC dr otdzsCtdz dL tOL dzr n
Bdsd3j HdyddzO.

Il sdzde dHtesS Md OdzC Odets Ols T ) dZzOMmistswh j j
CdzOMmMMmtsdz B d s tsdzdzdpjdis =, HEMY =de'c tsls tso dzj dzd W
3 d&3B tc O dz B sSSHE®R 1 dzj SlstesMisOIsd yj ME tsc ts
BdtsMmtse &3 Misd dssMis! , tjeckdzdtelzj 3OW Misj{j d
BOIjtcdOdzse tWOL zZdydesets MsMisOa O M tLOL
tOL toW H BOIsj ted Odzts o fn or MsCdd f slsj dzy
B3 Hdyd dzmS se s dzOL dzOyd dzdv d3j sStsHtsd3 G & A

12) e deyd § dgj $sisa ©f cUiisE{mdp sk Gatfy  § E56@is Y jodpedr

s uydmde ¢§itmfjChkdodyr @ &jbtsHtse §d
fsdd &) cdoTstcE®n 51 Hj2Mlsadjd ! djSkedy
L dzj CtiesMisOdyj MSBE s W tste d3ts @ Odzd W (1 &
sjodtsdkseduyj MSsets fosyj MMO 1 dzj C sty s tcdst
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ftcd Clststetsdz orf Iswedo Odzd j i 5dzd d3j tedflas'c dsn |
otsdzsCsdz  Wotkddtotse Odzdj dzj SC Odese s 9 15 dzis
1 dzj Clsteduyd MEsets dzOf tow y j dedWw o Hupngef dkts2B03;tc O
SmithandMa, 2004].

[IsCter Isd s C oA ftocjHM jMlsoteo Odzts dL 2yd «
oMy " dzidekd¢dwsmisi?2 (Str), G6HJ YdHEsMms!,
COofddzdzw te6, twWOMY"r dzw jIsfpw o Mmdzj HMlsoad] SIslsO
COfdzd M osmdzjHkzs hdd SMHOX HJ dzd Ddshi @ehekdyts B

1995] . 1ltd dLEyjddd H O dzdfttssdis otitelzg y j1iph Oo
1L ] tBdOtekzyddz Mlstelz2 detsj Isj yJj dzelegny «f &g
1914]. 1 1902 ¢EtHE ©® szdo sbkdd d [ stht

ftesdLotHMIsots ottdktsitsd &BjIssHBd 1 dj Clstesf
tcj Odzd L oo0QjdeE Iz 56 tc Oded yJ dedzts 2 B34 ~ Odzed Y4 MS
dzl sC Odese s ROl eFlOZ@.SHT Odefsjc dzrotsdAN0 ff toj H
f sdzd d3d tcdzlz ¥ mMissdzz o ftetsdL o sHMise j o 5 dzf
dmf sdz L s9 Ols H dzw dLGEBIstse dzj dzd W Iz dzo stc O
mMddalsj sd yd MSdma Mdssdkald, S2LNAZ]C.0 I Tutsfifgd d
tcOL o dlIsds Cen MlsOdzd dMmMMmdzj Hise Oded v, ftcts
1 Oz ydamdzj Hise Ols j dztafigfSdisdg ) MYB dES R dzfisdIskzls §
(1 RAMR) 9 dzOB stc OGtsdzdrd ¢ O] dotisdz sz dzj H s O
1 - 7T - it sL jdzBdzte B3 d -4 58 s dzshEilgja et fldzts o 2 &0 7 ]
ftesojdzd 1 SMfjtedd3d dzls 5 sy ddr dGsd
dL wOmlsetstese o 0OyYJ lstsdz] , ® ~aBH] BBt
ddzj j Ismw Hist sSdzdzd Isj dz' dzr 2 tcjydds BtLOL t5¢
ftsdzd 3j cdese s tOMlsotstc® ftoed o' atsHy dL f St
L Olseo jtoH jIs+ . l tjLkd sOIsj BBBtOL 9" 9 Odzd
McJ Hdzd d3 Hd O] IStets a3 Jds tedsjom & § dtalct® | dgdf dnie wld3 e

] CsdEgjoJ O dzOEkzydz 2 dqdzsjtejm & a3d |
Wstoditso Odzedwy C0O0¢ ¢ fHtwsyjmMmkz sdzzyj ddvw
fosMmistswdzdets oL teOMIsOIs! . | dOMmlsswh jj otcj
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ofdzj HMlsowQdzdats & s dZOMIsd § tetsH sdzy O v OFC
d&3d te Iz tc OL dzd yday fzff) dzj de® Qdzt3 dz' M ¢ d dzd Ctolzf
fsfmdzj Hdedr dzj MEBdzr Cdma dzjls ydmdzs MmstsB h
L dz2OydIlsg dz! dets o' tetsdzts. s O0CdJ (gt W ftdalsy
COS feesmMsslsO Off OtOlsdtsets ftesdL 9 sHMIse O,
9 o' BB TodkzdiZjttd » BGBLOLYytse d hdtess
HJ d&ZOjIls jets ftdodzj COIsj dz' dg@ &3 Hd&zW dzOB B O
dz0O dzts 9 s dm&asadal.,[2000;Bognitzkietal., 2001;Deitzeletal., 2001;Yarin et

al., 2001;Megelskietal., 2002;Frenot Chronakis, 2003yarinandZ u s s ma n , 2
ZzOMmistsw h j | o tcj dgw Zy 4 Hy2Mmlsokzsls ftetsdzr h
dzj IsC Odzse ts BZ3OIs | tod @zOIs thts fiffftfoeixizd dge © tc OL dzd
andJirsak 2012].

] &ZoOMmistswh jj otcjddw MmMEh imsolkjls dzj MEts
ftesy MMO 1 dzj S tesMisOIsdy MEitsets Wistcdzso Odz
mMismMse] 99 JHjddY ttOMiso Stc® w3 &j SelOu fiplds
gL dzdEBt 1 dzj ClstetsC Of J dzdzw teddzr 2 d3d stsH, o dz
HOdzi j] © {1 dzj SbstetsMmisOIsdyd MEtsd3 fsdzj 5 d3d
o Bdzts € dzfs . t Ofmlse stcd Is j dz! ot ot BBW f tsdzy Is(
L dd$ € tsSH J sBtOL 2] Ismw fn dzts 2 L Ofisr 9
L dzj SIstesOL tetsHd dzOd3d yd ME 2 BsHdWdSOydd
oz sdz dMysdz L 2J Ismw ) » Entexrc@ o B OB g o
Is J » dzts dzNanhafpider [Yener and Jirsak 20127, ) ClsBtt
ftotdn dls M ftso jtemndetsmisd 1 dzj SIstesH O, otcOh

SOYH™?2 fesyimm ddiiilb MmMetsd ©sMteJcC
Cdzy SIstesC Of d dzdzw tcdz" 2 d3j IstsH sB dzOH O] Is B
IsSj rdzdzse dyud MSdms OO Stetse  ( dzO fidddviryj lsdisdv.
d3d Y HE 1 dzj € Istdlis an® Xzal 2044; Yatm.e) al., 2005; Shenoy et al., 2005;
Kim et al.,, 2006; Bhardwaj and Kundu, 2010; Baji et al., 2010]. € Oy f
MseBdtcOs h jets Ctsdzdz] CSIsstcO® By jIs dMf sdz L B¢
O LOCE OF dztf tso j torn dzts s dzt Bts?2 Wisttdy . )
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fesdzdd3j O d twOmMlseatstedlsj dzv oL B3sy dzets {f ts dzlz
10 3¢ 3. ) ftesd3" h dzj dedz" = @ BOMh IsOB OR dMY
Cctsdzse € (, O OCYJ d&OMOH S dd3Hoddegssiatpet BlE O ¢
2009; Lu et al. 20107 . sd{ HsLdlkzeh jets COf
COYJ Mise § dedz" | ~nOtcOCIsjtedMmisd ¢ d f sz yoj o3
ftetsyd MMO. JHdsMistcz2 dz" | Of §f OtcOls’ fsL 9t
or M dd3d df HYOL O tctsH dzts s d d ZLCdd3
ozt sdz 9 MkzCIlskztc] . LiMsOdzse ¢ d M B
fsdzd d3j tedzr 2 twOMmMlsoatste, fHJtoesdLotsHWIS d&j dzj j
HJOY OL sdztsdg HJOMR) steso, ~slsw SBKZOHOE s of

dnJ BOIdUi MEd?2 ftesyj M tBtOL SO OdedWw ¢
O tdmizdz¢ 4 1. 1.

MULIEHb

tdimizdst el didyf dO0d &zOv Mnaj B3O fesyj Mo !
tcOMilso Stets o

[ dzW smizh j Mise dzj dzed W ftiesyj MmO CaA (
C s 3 tsdzj dzls tisas,y dzff ©C { dZfC stesMisOlsdyj M sEts
mMtseB JtcO8 h d2 TagldzdA P64 s 1966, 1P69Melcher and Taylor, 1969;
Hohman et al., 2001; Reznik et al. |, 2004 . Il T mMsC sy dzO't
1 dzj ClstesMisOIsd yj MEtsets W stecd3ts o Coggdierdz fifls dLdglztai
oslzsStsdz diL tcOMsa stc©® gL COf ddzdzv te dzts
tcOMmlse sted Is j dz dmyf Otew j Ispw M o jten dztsMlis
M dtcOs Isyw dzO Codzdzj CIstste g , sBtcOL zW d
LOCty f dzv j Isfpw  dz0 fesjd, tc OO " Hds iz € ts zdz jf Qels| dzts
COoOfdqdzdzw tez. wddzr o jtendzSMisdzsets dzOIsW y §
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stelzB € j . lted otLtcOMIsOdedd ftod dztsy j dzdetsG s
ZOyddzOjls ftcdtsBtcj IsOIs! Ctsded yd mE iz W tste d3
vl 2 dz6@zsS 1. 2) .

= = = = =

> ©_

 ——  Teéppancipyn

_-—'_K—///\,/\,

http://en wikipedia org/wiki/FileElectrospun_fibre_drying jpg

tdmMzdzB ot ddf Wtsttdddteso Odzdwv § tsdzd d&3j to dats 2
f sdzj

J HOdz! dgj 2h jd3 fted ofmisjfj ddesds zo j dzd
HsMIsdecOjIsmwy Ctodlsdyui Med?2 HtwjHjd, ftod ¢
1 dzj Clstetsmis Chdsdgjul3, MCYdtey HH sdzj 9 Oj Is f s j torn dats
tcOMmMlsotstcO®. | twjLbkzd O] fwsdmMatsHdls {tofs
dmf Otew jIsmw tOMmMlse stedIsj dz' . [ Odzdz" 2 {1 IsOf
tcj czdzdtclzj d3r o3, sls (bt s td@pdj'dsr -t fid
BOIsj ted Odzts o .

sdzj Hze h 2 1 IsOf oCdzt yOjls oi ififsjs W< tidgjfr
f dzslsdzsmisd L OtewW y j dzde" = yOmlsdy d + dzj SIsted
stcOj Clststcdd ff sdzd d3j tc dats 2 Mistclz d . J Bts d&34 d
SlsC dzsdigtedlrf ®C OL T 90Ojls cOL B9 OV MejHO, o
dssej ofMmMdzjuHMmlsoad] tllsOdSdo Odzgdw tsHdzatsd d3y
sB dzOMls ! ©® odH] ko jdazdyde osh jessmw CdadlL I
Ctezedzzy IstcOj S Issted ¥ , OtizdzO K O OfgBMh  tesiylg
mMiBwYw ddalsj demMdoe des] dMf Otej dzadj twOMmMlsatstodlsj c
LOC dz¢ ydilsj dz detsdz + IsOf j§ ftosdmMrsHdls Mmdzizy
ZOSCsfdoh dn mw LOcWHBe s otdzcittd ¢ M
«Nanospigre o S dz¢ yoOjls © MmMijBwW BOtOBOdZ CGBlststs
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fsdzddisj @  MsedieOs hks dzj delsk, t©OL d3j "V
fsdzd i3j tedz” 7 Mlstekz? fesdmMitsHdls Mt fotseGH
seOjClstedy SCwltster 7 kBt ODg@EGj gy £ HF to
fsdzd B et ©OMko SO, 9 HOddzsdZ gj Ist
sfftcj Hj dzv dgdz" § Emdzcedw dzO© o0O0ttdOyde § Ofts
qddsj ¢ Ismw S tej Hj dzy dgdz’ j stcj B 5o Odzad W C
OMmiso stedlsj dzis? Ol frtzd Y ey Hig' S Oded™w t6OMlso s
ZjeCtdzjlskbyjets twOmsotstedlsj dv oL &y dzs )
BOsdR oMMt ddd ®jyHEZ {djCltesHOdd
L dzj SlstedyuiMS IR ©OLEGWHES. | Odedy 2 f % @B 13 d

o tsdzts € ts da. [ Mdzs o dzr d3d HtsMistsd dzMmlis & O d3d
fiesdLoBHdIsj dz detsfls: d o0OtedOydd ¢ sdkzyoj
&< .

ltesyj MM 1 dzj SlstetsMisOlsdyj MEsets Wistcditse C
dL f sdzd d3j tc dz" Earroedg Wfnéa® H9819 Brdwret al., 2011; Hutmacher

andDal t on, 2011] . l slsdzdydy tsls ttOMlso tstc
Fdz2 stcOlstsdzS dr oBdzsCtsdz Hisdzy j dz s fgtiah, 2698, o d
2013] . [ Odzdz" d3 M sMtsBtsdy B dzfs W tstcakts o

i ts dzd dz Kitetal., 2010; Karchiretal., 2011;Brownetal., 2012].

Hots2Mkso O ftsdzdd®ijtcdzce s tcOMlsostc® dd3j ¥ |
fiesdLoBHMISO O dzj SCOdzr » dBOLJjdOmBs d3J ISk
st WWduydd dzls 59 j ten dzts s dzlig € 5 5 HzGet W3 J dzd Ws C
tcOMlsotstc® fsdzd 3 t©O®. | BB M Jdeglse j Mmdzkzy
sdz BZOdzs Blsdzd yoj smw sls IsOStso" n E ttOMIse
cOMmMlsostcsd fSHABHWIS t0OLd J kdf"r tChds s
2005; Zhangy .Z. et al., 2005].

[ d2OdBBdyj M Ow ow L CsMmlis! tcOfMmlso stetso ff s
o BL di3gtsy detsMlIs dn dimf sdz L tso Odzed W ) fJte]jte
W stedzts o O dzd W [ Ji ang et al ., Y220 et4al., 200T.a C
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[ sdz SEdzv todzr § ~nOtcOCIsjtedMmMisdSd fsdzd d3j tcO©
[Demir et al., 2002; Gupta et al., 2005; Khajavia, Abbasipour, 2012].

[ dzv Wstocdsto Odzdw COYHBEB foodzdd] tcO daj
Hd dzOdsd yj M 52 owWLCtsMisd Jjettlis@ik 6t t
BJLHJW jCIsdzr ] otdzsCdzO L OHOdddzsets HJOM3] Is
BOIs j tod Odzr tcOL dzd ydztsets Isd§ O. Lo J dzd yd dzd
fsor hjdad® Ctsdzyj dzlstceOydd §tsdzd d3j t60O. 1 tod
f s8¢ 0L Olsj dzd oW Isq tefd Idzd & LOHBO stctso i tc
Btsdz! h j 2 ftesdL oBHdIs] dz@ desfylsd ftetsyd MmO
L dzOydIsj dz' dets o dzd W dzd J dzO H Od3j Ists W st
tcOMftcjHjdzjded] dr HJdOM] stetse o MlstekzCIskzts,
f sdzd Bstcdze @Miso sStc O mMeh iMoo kzjls Ho | G tcO
Hdd&OBduyud MEBs2 eovwL CMmisd; ded 3 dgw v,  ff sfdz]
fjtejrtsHdIl o 1L dzj ClstesedHtesHd d&zOBd yd MS 54
f sH dzd BZOW ! orhj Ctltstets? dOkbd BEBMY KIS
Yybsts ftcdotsHdls ¢ tBtOL o Odad® o tsdztsC tsdzdz A
1 dzj d3d dzls O.

LHJ dz dzOW sBJ Y d3dzOW I dzjlsSsls to Jsfif ye ts atsts Hddss )
f OO Istetse W stcd3ts o tsydats ¢ tDingdf e dig AP dptets &b, tc
2003; Koski etal . , 2004] . et o9 dzd yd dz0 st to,
MotsBtsH ~ { d&zj SlIsteduyud MSdr LOGGYWHBO Y tSH H,
gkzh jMmMsolzjls Ibd St dad y dgw W GteOdzd yo® HOC
ZOYOdks ftosyj MmO + dj CIstets iy d@Zzd dzddey; d/0bipgs
r gt dzj Slstedyd M oOw ftosded yoj dissmis tcOMmise tste
fsdzv o dgklsted Mlstckzd, d yjdg o"hj 1L dzj Clstc(d
sjd&3 BrMistejj d dzzyhj Hedc OB Ilsmw 1 dzj Clsted

rdzv  ftesyjmMmo Cun  fded 4 flsdodgjdadiets § te jLco
Isj mndesdzse dyd MSdj f OtcOd3j Ister ( dzO0ff tew ¥ j dzd
ftiosMlstcOdzMlso © d3j yHEZ 1 dzj SIstetsH O3], m¢ ste
SCOLro908hdj odzdwdzedj dzO H J Od3gtd 2009;Eandslz j
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al. , 2009fls+ ufhtsHe®yd tOMIsotstcO® wWodzw jIsw
Oy OLtsdz 9 jdzdydde dzjydls s 0,5 Hts 50
L dzj Clstesmtf ddzdzd dzc ©. 1 tej 3w o Mr cn Odzedw d L
ojtorndedds ftojH] dzZsd3 MC stcsMmis dal j2608; Aupdt alic BDBHS ¢
Sill, Recum, 2008].

1 Of tew y J§ ded § L dzj SIstedyd MEBEts sts¢ O,
Loz SlstesW stedigso OdzdvW, ISOCYJd WwWodzw jIlsmw 6] GEL
dzj ¥ Ols tB'" Yydets tsls 15 Hts LideDal.,2003; Kild etrali2005].e t
rdzw C Oy HBEt ftdzddj tcO®, dMfittd Lkzj Bsets o
LB dtedyi MSddz 2lsy &. J Btsdz! h ddzmise § Mmdzkz
f smissw dzdzts?2 MEtsetsMisd fsHOYd wOMlseaste® (
WBtediddteze h daMmv 4 OFtz? sSdzy fipdzd L OH Odzdz” = L dzC
tcOfmlso stc O fsHBdtcOs Isfpw dqdzHdo dHEZOdz dgr j
2Ot oW 3 J ded W .

] BB stedw dMfsdz Lkjdi3r =« M dtcO h da
1 dzj ClstesHORBd tftcj HJ dzws Ismw, dmrtHY Ed§yd d
qdzHdodHEZOdz detsets ftedBBtLGO HEW + dzj Clstetsls
Pham et al., 2005; Zhao et al., 2005; Zhahget al.,, 2005; Angammana, Jayarama,

2016] . [dtdzClstesHdzsy tOMMisswdzadd ¢ SHBC
f tsdzd ) tc s tistc Ole Of d3j 2O Ctdedzj Slssteso  f tod
tcOL dzd ydets?2 Wisted3r d MmlstckzSCIlskzter, o Mmdase j

vOC, Hdzv fodzkyjddw dzj sCOde" = oBj BBIcOdze
ftoeddzj dgv j sfpw MtsBdtcOs h O d3d h jed@'s Ot etfhld j
2004;Haideretal., 2013;Edmodsoretal. , 2012] . g dzw dgj tsted j ¢
dmfsd Lesls §dsmMSd) §domisddy , St lsr
fsLosdzwels f sdzzyOls: fzysd -~ tBajisdt @, 2010]c s
[ ilsOdzdzd ynsG gy dzd, L OCtojtfdzy deder j] o5 9tcOh (
dLeBIsOo dzd o Ols! ftsdzr j 1 tsdddndgnd@ahgj 201BIsted Mmls

s dzO GO f jto] desfd d3ts dstis  fgdg telg Y6 X dzff & dzg
Colstste” 2 Wodzw jlsiqw Mmdzj Hinlsed§ a5 Y g Geezdziz g
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13/ Ol jtedOdzr , dMitsd LEjd j H" dLEBsso

CuA

] COyd Moy wWOMaBBHA ~ { dzj d3j dzlsts® H dzW
shdeseo | Edzt sScOlstsdz dr o tdizsCtsdz dMmf sdzd L 28 |
WizdzC yd sizOdzissial W d ¢ Olstster . v smtse dzts s |
sBEMmdzse dzj dzO0 Bdzsy j Mlsoatsdz W OC Iststetso . s IsC
~rd@adud MEd2 MsmisOs fodddd td, ~ddidud ms
f sdzd A3 tc O, O OS] BBy dBsdzj C zdzv te @ jH Oaladz
Bsdzj dzls 1 dzj ClstetsMisOIsdyj M sz W steditse Odzd ¢
fsdzd d3d etso tOL dzd ydets?2 =~ d d3d yd < Shoietiglls ROBX Is |
Li, Xia, 2003, 2004Jiangetal., 2004;Leeetal., 2004;Yuanetal., 2004;Wannatonget
al., 2004; Subbiahet al., 2005Yanget al., 2005;ZhangC. et al., 2005;Li etal., 2006;
Ramakrishnatal., 2006;Bhardwaj Kundu, 2010].

ltcdtesHdz 2 d30OIsj tod Odz' ( € BdzdzOG | dz, W dBt
ZOde sdzj 4 YOMbts oMbty YOI di3"¥ dB3d~ e dfds dzdz d:
fsdzeyj dz bkdz' stcOlstsdzC dj] otdzsC dzO d3j SBH 503

SsdzizOc jdz d + dzOMmlis d dz. I 7" Hjdzd ddd ¢ 6dd
MtezCIskztodze” d3 dL d3j dgj ded W d3, Ctslsster j L dOy(dl
sdmdzslsstcOMmiso sted d3r 2 CdzdzOG § dzg, MG BY d drds?0,
wdL dsdzse dyd fnPhssRiz L fdaOjun) ids(@e dzv j s MsB B2 G
MstczC sktodzs?2 yj dzsMmilsdesmis? ¢ . wdB3Ih do Oded j
EdzEyh ©0jls jets MmMet2fMmlse O, d ftLretsdvwjls (
1 dzj € Istets mls & ldsdoufzishiy Otsiztf d . { Hd2OC 5, ydmisr 2
MY stcdiso Odz dL o BHA »n tOMlso tsctse , J Mdzd t
[ Zhang Y. Z. et al ., 2007] ddzd Mmddasj Isd
et al., 2012Rathet al., 2016].

[ OMlse ster CswzizPdicly fed) degs ¢ MdHsd (-5 [P
BOMMY ), ©OMmilsoMsNalCldgdzdzf # M4 " dgs MW sScdstse O
oBdzsC &0 [ Huang et al ., 2001] . I tsdzts¥kezO
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dedz) Bf dzd Ytszzyjd dL MKBIMi2 HOMHtsbilsdsh
1 dzj Clstesmt ddzdzd dzc © dBsclzls B ' Is! dimf sdz! - ts9
GJ ¢ moMldatsdf Odzts dzj (| A dAndRarpakrishma; 8005y Rhb et al., 2006].
vsjds dagj Bjdejj, HOYJ] © Ctdeyj delstcOydd 0, O
ol Al d HOYIs dklsdzr 2 t©OMmlse Bts, dL CBlststets
HJOMR] Istesds 100 dzd3 [ Matt hews et al ., 20C

lted dMmftsdz L s Odzd dl qBIPL EtsizdzPe 5 HzPf saf L €
tcOL dz" » dMmlstsydzed S tso  (Isj dzwv y' J 2L I IsyijwdztsdaQ dety
tcOL dzts 2 BsteW sdzsedd [ Matt hews et al .,
tcOL dzdydz" » HJdOMR] stetso M Fsd@sh ! & 1 dzj € BOSH
dmr fBlsj dydod dztsets dmMfsdz L soa Odzgdw o BJS
2005k yokr j W tstedsr Efmtf j hdets L ¢ slstslodddj dzr
sdf s Mm ¢ sdzyl 0zls O df wsd3dd303nM 4 ) o LAY ¢
fsCOLOkZO MtkzClskztck d HJOM] Iste dzOdztso tsdz
[Miller et al., 2004; He et al., 2005%3titzel et al. 200617 . ] BtcOL H S
L dzy Slstetsmt d dzdzd dilc B d COs dzdz § [ dz@rd ¢ 59 O dz’ dz0O L
L dzj SlstesW stediso Odzdd S BdzdzOG j dzO HOdzdzse s I
sO¢yJ ¢ Qe jdasotc OMmlis Mattleewsetal, A1 20 0 W]z 6
fodzzyj dgder = Oz sdzsC tsdz o Ote! qelzj Ismw o
dmMmdzj Hise Odzd [ Buttafoco et al ., 20
1L dzj Clstesmtf ddzdzd dzc © € s dzdzOG j dzO d | d&zOfMls d dzO.
BJ dz€ Oz , Memis O dz€ e Bdlets Mzic & ¢ 1§)isthilz H s o .
mMsmMizudmlsr - Misj dz€ On ftcdHOYIs dd3 cdB¢S s

f SHHOY Ismw 1 dzj CltesW stcdstso Odzd & . J dzd Is j t
L dzj CSlstotstf dqdaded dzc © toj S sdsB d dzOdzlsdzr = B j dz€ t5¢
1 dzOfPIs d[dHu an g et al ., 2000; Buttafoco

f sz yj d dzOdztse sdzsC dz® fts4 S0 j ezdgd &5 H{d. O o
Ctsdzyj delstcOL G g (Wos o jMk). Astdss Odedj
feOoddts, edzjcyojlsmy ¢kl Philsorstsdz0o @i &
ftoj HY Sdzsy d-s Pdztfde® © b j dedzts? ftetso sH o Bsflsd .
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CGdHtesWisBdzr | o9LOddiIsH ] 2Msadw &BIyHE Bsd
SBtcOL s Odzd ¥ o sdzts € s dz. Cdzj Clstetsmtf d dzdzd dzc
f sz ydIls! o s3ptsicd@3dm sisd @20 dzd3 Hts 3000 d
CdzdzOG j dz, tOMlsoatsted Bzt WttOSCyde 1 dzOMmlsd da
Wisteditse Ols' Mo 3 Misdets M 1 C [ .

Il skd&zdydj ls ¢ tdzdazoOcj O, { zOMmMisddz H O
orhj, yYjad 5:dej § tajCyrlso dz| jidzr dgOdzts o s dzts € dzO. 1
dL cBIstsa dzj dz dL MmMdzj My 2 ¢ tsdzdzOG j dz0 d -(3- dzC
Hd3d Isd dzO ozd-tiets 5 f oz Pz sH d d dzd H GdHtets+ dzts
CGdHSCMdMES yd dzd d3d H ts d3. v O¢ Ow sBtcOB BISE C
Ms@B dlesmisd d dzj cOMlse sted dsMisd o tsdzts € (s dz,
[ Buttafoco et al ., 200617 . ] SsHSstcOMIso tste
B3 BBt Odz, yYlsts ftedBdzdy Ojls HOdzdzr 2 dEOIsj tod
Is ¢ O©dzd . [ MtsB J dzdzts  offfls] yD stz sz B Oz H ¥ OO

fjtoj d3j hdo Odzad J Ho lzn BJj dz€ tso HisfMisd ¢ dzlz Is
ModHjlsjdzt Misealzs s 1 dzj Clstetsdadz | BIJSCtotsW tsistsc
AdBtcd dzsG § dz. AdBtod dztsG § dz ftcj HiNIsOo dzv

Bsdzj Czdzvtcdets?2 BOMMs?2 34 d J g @d ffd delicdiindzts
[B8dzj SEdZzO MsMmistsdls dL " jiMmlsd yjgfj2, MsjH
B J dzts ¢ weo dzw j Isfpw Hdd3j tctsd3. Il EHEyd mdatse
Mo Jtels™ 9 Odzdw GCteso d. J ZOMmlsswh j i otj d&gw
1 dzj Wisstictsizts 0 O dzd d W dBted dzsG j dzO, Cslstster 2 (
dzj sC Odz" § B3J BB e Odz" s o' Mlskzf Ojls o ftofs
ltetsyj MM L dzj Slstesf d dzdzd dzc © dzJ odzdw j Is
Mz HtsS9 Olsj dz! dets, dzi dL d3j dzv j s tE©Odedd.C Isy fisf] dyj
O dzts 9 ts dzts € ts dz WdBted dzse § dzO ddsj s Is setetsc
CectoMisOdzOs dzd o O h dr tOdzj o = fowL G ¢

Il dz2Omlsswh jj otejdgw, fdmOdy dzOdztse tsdzt
Br y' jets WdBteddaetsc j dzO, dL MmdgyMmMri2) ¢eqg C M6
tcOMso stc® CtedzO o Mslsdzs jdzdd (9: 1) . [ OL
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0,167 6/ @3dz fsLotsdzddzd fsdkzydls! dzOdzts o tsdzt
700N110 dadz f3Nméketalls2RA8lo j dzdets |

l Htokzetsd3 dMmMMmdzj H tsott¥dt[te dzfoobOWRdEd BT dry” Cjls
Ists?2 34 MdMmlsj Bs?2 tcOMmMsatstedlIlsj dzj 2 (ted € s5dz
BZe/ dgdz [ Mc Manus et al ., 2007] . ] tes9 BH O
IsO¢ Y J f stedmissMmisd, ColsstcOW ) Mo s ts
dzlp C Odzse s JLHJdzdw. dz2Oyd dedwv Mmted Hdzad 2 f St
% ftod SCtdyd dzstcOydwa 110 d 130 36/ d3dz.
sBl jBEZ HAEY tBKOLYtse MEfMPoddzd 16800 d

s O¢C f cOo d dzts, Btsdzj o MsCdJ & icls o dzd
f sdzlz y4 dzg' fzlsy d3 kd3gj dz' M jdedWw HtesHESAY JIs]
fedzbyj dzgdzr | dL tcOMmsoatstetse M Cdzyd dzlstcOy
MstezC sktedzlzy yJ dztsMmis dzts s Hdzw 3 ~ Odzd wd M
mMemis Qa0G58 0f 1 O) .

zY d&z¢ . detatsddz hy dzCO wodzw jIsfyw B j dz€ ts O3,
o S sdi3" &d d fOZCOB]. stB3dBjttuyimcd2 N
h j dzC ts fBoembyx@orie € Oy Mlse ] dzOlskztcOdz! dzr-220 odsidz
Jdsdi3d HdyddmSd?2 ddsjtejfm ¢ Ny dzCi ygls jsdg'c
~stesh d3d &j - Oded Uy MEd3d Mots2Mmise Osd [ Ohg
1L dzj CSlstesmtf Jdzdzgd dzc © d MM sdz! L ¥ s tcOMisd@ed) |
fted Cdzy) dAS®BOYyPWAIt 3 ede et al ., 2005]
tcOL dzd ydet3y dzd’'j A6,j EZyOMmlse ks h da o 1 dzj € Is-ibts i
% tcOmMsostcss o9 dBeOo ! qdets?2 CdMmdzslsj, B'" 2z
RZzOdBtsdzd § 90 dz" &3 OO Istesdz o § sdzlz yJ dzd

[WangH. et al ., 2006] . Rfffnd?dzts o ilsty telatstsip @l
dL W d B tctsd K@ ethly 2803;0leidel et al., 2004;Cestariet al., 2014;Sheikh
etal.,, 2015;Wanget al., 2015;Yuan, etal. , 2016] . g4’ tots?2 hy dzf

ftcd CdRdzOIlsdats? Isj B3 j tcOlsftte P, %L il .dzlsltc Oty
Brdzd fsosdzbyjdzr otdzsC dzO Mts MtejHdzdd3 H J O3
Hts 200 dzd3 [ Zarkoob et al ., 2004]. GClIsd
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hy dz€ sor j§ o s dzts € dzO, fs5 ©OL &tk dOf tsd3d dz
hy zC@0OBBIsj [ Sukigara et al., 2004] Mmte,
1 dzj Slstedyy MEsets  f sdzw d Ctsdzyd delstceOydd .
gL d&3j dzgj dzdv © HJOMBj Iste] ot RO C OL Odzd f
L dzg Slsteduyud MEtsd3 § sdzd . d Is jlzif 9 tets B € @ J ) ds @ dizadizd
f Qo d dzts, Hiso sdz! dzts dzdL ¢ Ow [ Dei t zel e
tcj Csd3BddzOdzlsdz" J] edBtdHdz j hy dzCtsor | o tsdzt
o Cdzg yoersls C0O¢C or M BCtedmMlsOdzdzd yj MSdy Yo
sO¢ @®dps §j yOfmilsd ls wWOLd ~ Isdftse hy d&z€CO
(41 An¢d) [ Ohgo et al ., 2003].

mdlsddz/ ~ndlssL Odz. mdlsddz weodzw jlIlsmw 9 lsts
tcOL telh O] 3r i3 f sdzd B tesdz © HtwodtesHj (§f sMmdz
dqdidd dIs o' MsCdHdJ dsne BMigp® [ Bhat etalr2805Liet
and Hsieh 2006] . RL t©OmMso skWotf 8d HZPUe®] p B N
dzd f toj tor o9 dz" | dzOdzts o 5 dASE MzOdzd3 [OM3g s e © U3 a b O
d3J d3B tc O dzr sB d&ZOH Odzd dzz yh d dig?2 Mmis® Pfdrlz Gols Ofg
Cdisd3j eud MEdd3d tsBELOL yoddd KBS totso tsdzts € 5 dz.

t OL dz" o3d dimMmdzj Hise OIsj dzv MC d di3d Ctolzf f OC
ZOdetso BdztsC d&z0 dL Md3d M2 ~dltsL OdzO m Mmd dzls,
Parket al.,, 2004; Bhattarai et al., 200Subramaniaret al. , 2005] . RL
Ms3d Md 2 ~dsBLOdO M §tdzdt lsddzj dst hHdH A
tcOL BOo dzj dedets?2 ESCMEmMdes?2 CdMmdztslsj BT dzd-18¢ tsc

dzds [ Duan et al ., 2004]. Cdzj CIstetsmt d fdedac
BJd&@sH Odz! dz' a3 tcOMy tcj HJ dzj dzd j o 5 dzts € 5 dz.
Bd C totso 5dzts € dzO dzd Slsdetsmd s j dz¢ dats Bisdz! h j

My jShtesMSsfduj MSdr djlsHss COL0Ods,
Mshssw dd o shdsodsd dL §sdd! lsdgd) dgistdhgd
Hekeddkd dhmffdjHseoOkjdvdkd [Min et al.
dMfsd L so Odzd OdOdsedudy j § sdzd &) tedz J
fsdzdoddddser 2 Mmfdels [ Ohkawa et al .,



29

fsdzd o dded dztf e s dgafaitsaley  1dtl )alll, 2007] dd
et al ., 2005] Bsclzls L Od3J dzd Is ! f sdzd 1 &
rokrnCol@3df sdzj dzlsdz” | otz dzO  sdzzyj dedze” § d
fsdzdo dded dztso " & MY delstsdz dd3j dzd tOMYOte ] dzgs:
VHOdZjdzd] todzdeoddeddzsetsets MyfdtelsO o h j dz
fstedmisr § dOdsessdsstdzO [Li and Hsieh, 2C

B Md ~RdtsLOdZO M Httkeddid Bty tsdzd d3d
MW stcdstseo Odz ) dzj IsC Odz j d3j d3B tc O dz . R L
mMeotwkddgdzd j &3 70/ 30 o BztcOo 4 d dzts 2 CdMmadztsls
HJOMd] IstcAd3d0 1dd® [ Par k et al ., 2004 . J
f sdzlz yj der dL tOfmksetstese © | AR/ A0 (Pt
oJmMkz) [Chen et al ., 20077 .

8 Od" | e O gmis ydaRsdzls d ud MC d4J f sdzd d
MW sted3tso Odzgr o d tsdlay{ @, s OC 45 dz) (Ysf),
fsdzd(cddStsdadn) (11s) d Mftsdaddjter dO c

14 ¢ 0Odz § d3J d3B tc O dzr gL 11 s sB dzOH O Is
f sSHHO8 sMw Bdtdzscd¥) M tcdgls Oz adggy | Ber k1
al ., 2004; Jiang et al ., 2004] . 1 O dzts ¢
f sdzlz y4 dz' dL wOmkettectse 1 [s/1)1s © 64 <M
otcOh O h jetsmw BOtOB Odzdztse ts € ts5 dzdzjindsldctizt€ @ [z t

stedJ dzZsOydd [ Bol and et al ., 2001, You
CsdemlstezCydd dL 1 41s EEMmfjhds dmftsdze L so C
Motsdzsor 7 Cdzjss¢ [ Bini et al. 2004].

RL %6tcOmlsostetse f sdzd dzOC Isd H Os 99dzj Iz d Wadg s
BRBj BB Odzr tOL dzd ydes?2 MlstckzCIskztedzs? tstcd j dzls
1000 dgwzPécken et al. 2013] . ]l sdzsC dzO B dzOH C
ftso jtendzsmls! ¥, des HdzW tstedj dzlsd totso Odzdz R
94 dzd yddz@ wWHPEOBODEBAE, o MeOodzj dzedd M daj .
Il sedMmistsMmis! Jdzzyj ddzr = B BZBtcOdz IsOC Y § L
stedJ dsOydwy otzsitsd MftsmMseMmMiselzils Mmdad ) J C
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el sdzd 3 t6f EOCISdHO M §tsdzd € Ol tc 5 dz@® fizls &
HJOAR) stcOdBd ©Is 300 dzdz HEs 1, 2 BBz [ Kw
difisdz’ L so Odzd HdA&zW o' dg'O} O Djds[ty s 4 dgH SIS dz

1 sdzd COf etsdzOC Istsdz (¥Ysf) wo dzw j Isfyw 0
fedzCtedMmis Odzdzd yJj M¢ 52 BsteW sdzsed j 2, fad d
¢ AQdits zO € Is ts dz0O . R L tcOMmise stetso ,Cl, ¢ | d3ts gy df
s § Iste O¢ d HHes jidedOl s te 3@ Bhy  ((1: 1) §sdizyjd
[ Cipitria et al ., 2011] . [ cteOded ud dzd
Isi BYf j tOsktcO®  dzOo dzj dzd W . razv &b g gy ¢
dmf sdz L 28 Is MESO fctdayd dg Icls s dkO . Il C0Oyd Mlse j
dmtf sdz L tso Odz mdzaj (M: 1Ne JHV eCrHUCY o p a | ets ¢
[BOlgen et al., 2005]CHCls, ddzd Oyjlsdz [ Reneker et
shdztse § bsYlds LfodvydIs! dzj fted e odz" § BJLHJWJ

efsdzdd3ite 1 [ s/ 1s] M MmMotlsdzsh jdedj 03 5
L Issets Msftsdzddij t® o wWOMsoatste] 4 Al BT dzd
[ l noguchi et all 1 006GIs, dzOMMmJL) 4tcOdnfls o
M sdzd 3 eseo (100/ 0, 74/,QL&HOBEMS 0 ff ts8zkz Ayt

9 daCQdzsd3f Htdt®© §f O Kiwodzet alf 2005] . vsOCyj s
BZOdzts o sdzts € dzO L tc OMmls o tsteltdsed 41Of so/ 1ysA1 ,fy fif
1205 2 0 Telgmedoet al. |, 2005] . lted ko j dzd yj dad

HOdzdzets?2 Mdsd Md, MeiHndd?2 HJOMRI st o BdzcC tdz

] LOosdMmditshmisd s dMftsd Lk Bscts §tsdd
Wstediseo Oded W tsyd dz o0 dzr &3 wWodw jIsmw f tSH
[ Mdzso dzrj dgtsds@dzd j 3 W o dzw jIspw f sdzz y4 dzd 4§ o,
oz sdz M HBMISOYdsts?2 o3j R Oded uj MS 52 1 tot
BJLtS OMdesmisd, fMtej H d Cslstste’ A slsfizls fls
ftoeslsdo st 53 Ote dats 3z tcj ¢ dzOd3j dzls Iz . ltedg ™ 9'ls
Hisfiskz dz" &3 )  CtdesdBdyj MSts?2 Issysd Ltej
cOMmMf esMistceOdzy dgdzr §  dOdeBBdZi 4 YOMss dmy
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[ Bhar dwaj , Kundu, 2010] , S Mz mdzOw
GJECMOWIsstedL s tetstf Odgtsdz [[ Ma hetetalal, ,2 2O@D]E

14 B &zOMisd ftdd3j daj ded ¥ dzj s¢C Ode" = BOIJ 6

Ldz! StcOlssdzS d] otdzBC O d &BOIjtedOdzr ,
o yYJjdzsd3 twWwWH,j BAZOMIS] 2: &3d Hd yd dzd , Bd
coOLtseo d odHfgtsis@®&dd CBf L dydtsdsdz » B0
fsdzd d&3j tcdz" = BOIStdy) d Hte. . lted 1 Istsdg o
BOIs j tod Odz ZO0 Ghmdse | kd stcOlstsdS dr o tsdz
tcOL dzd ydz" = Wddzt steseo d IstcOHd yd tsdeplitzki et dk,j H
2001, Zong et al. 200Ringetal. , 2010] . v dMMdzj HisO OlsJ &
orLr o0l ftedd3j dzgj dzdJ Ekdz' IstcOlstsdzC dr o sdzts
fsmowh jdats Btsdzt " ddgmlsets feedzd Sz 3" = o Bk

1 4 Mdisslstew  dzO ojuajdisme d A teddgdzj ded®  dzj
Bd Hdyddemscdna ftoddsyjddya, WdJd!lseOydv
ftodd3j dzgj dzdw [ Burger et al ., 2006] . R )t
LOMdIsdls: ftesdLotsHMmise jdzader 2 f JjtemtsdzOdz
s € fnd ydzr n d BOSCIjtedOdz: dzr = O1 tetsL sdzj 2,
Misj tod dz¢ dzts s Isj rdetsdzse d yj MS dn GOLtsar R
ftesdL ©o sHMIse On st 5 ydmisr - ojhjMmlse,
Bdtsftcjf OtcOIlsseo, dBOIjtedOdztse dddjRMGER2AIsj =

1 OCIsjtedOdz dz" § Wddz' Ister 2O thdtssj a6d
BOIsj tcd Odzts © fteddzj devesls o ftesyj MmOr OMj
9" tcOh do Odzq v B Ctoeststce Odzad L s o ftod f totsc
Wdtedsd dzlsOyd d oaodteedy] Gd§detsels| - dzts dzs G «
sB d&zOMils! & Wddz' steOydd cOLtso WwWodzw jIsmw BE
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