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BIOLOGICAL AND PRODUCTION CHARA CTERISTICS OF MICROP ROPAGATED
RASPBERRY PLANTS GROWN UNDER DIFFERENT | RRIGATION REGIMES

-Abstract

The lack of highguality, geneticallyauthenticand virus-free planting material, together
with increasingly pronounced drought conditions caused by climate change, represents a major
constraint in modern raspberry production. Therefore, the aim of this doctoral dissertation was to
optimize the micropropagion and to investigate the effects of planting material origin (obtained by
micropropagation and traditionalpropagagéd) under three irrigation regimes (100%, 50% and 25%
ETc) in the raspberry cultivars 6éMeekerd and

In the first part of the researchprotocols for the establishment of aseptic culture,
multiplication, rooting, and acclimatization @h vitro shoots of the examined cultivars were
successfully optimizedDetermination of chromosome number and flow cytometryabysis
confirmed the stability of ploidy levels in shoots of different origins.

The second part of the research was carried out under field conditions during the period
2018 2021. In the first experimental year, the effects of cultivar, origin of plamiatgrial and
irrigation regime were monitored on the vegetative potential of raspbersubsequent years of
the study, their effects on both vegetative and generative potential, as well as on the physical and
chemical properties of raspberry fruit, wenenitored. In 2020, because precipitation exceeded the
water needs of raspberry plants, the study of the irrigation regime efect was offtittedghout
the study, micropropagated raspberry plants exhibited a higher vegetative potential, expressed
throughshoot length and the number of shoots per linear meter of t@pismalirrigation (100%
ETc) influenced higher yield and most vegetative parameters, whereas water deficit (25% ETc) led
to an increase in total phenolic and anthocyanin contéhtscut i var o6 Meeker 6 shoc
vegetative potential and better fruit flavor, making it suitable for achieving high yields under
commerci al I rrigation. I n contrast, the -cul ti
quality fruit under limited wier conditions.

Key words: Rubus ideaud.., in vitro propagation, genetic stability, origin of planting material,
irrigation, vegetative potential, generative potential, fruit quality

Scientific field: Biotechnical sciences
Major scientific field: General pmology
UDC: 634.711+631.53]:631.67(043.3)
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@O ¢ jiesdSydsddmnot i d d&dsyd HEeQddsidO HdssCz of] difiAs TRk
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Bz dzsfplsd qLHOROSCO, St°d Mk €°?Ekydd L O ttsH [k daC
Cs°" 0 My HBHO'j] dO HAdjodssdy dzdeotskz L OfmMdzde O MmJ d
ftslsjdyd Odzdzj J o af®iziid. O Yykzdz® ¢ Ot
CeiWdyd jdelsO MfjydWduydese L O SCkdzskztekz (Kc) d
sfdseoz otcjHdsMIsd StsjWdyd JdlsO CEdlskztey (Kc) d
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e al ., 2022) . ltcjHoad' OF tod W4 toj dzls dzj Jj o oOf
BJIsd Btstsdthqu3 9 0tcd " OB EZOKBO COBIAB Ok fikjddt] jotdtc®
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s

sfss" d o jdzd¢d Btes® &BjlssHO L O ftostc@ughde toj W
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&30 HtsBd Jjdzdd3 S 8H Htkzedr ottMlsO o9B8<0OLO

1.1.ArRn Ruvt drrRIGNOG

Ad?dod dmisteOydo O° O ki fidefids j 3@ ) st ¢ ¢ Iz fin
6] Odzd L SHOIHOMBERBO e S MY jtod Bj dzls Odzdzs ¢ 6 OH O

ltwwod fyd’sHdshmdts dd ttisfsksd dsdlzO0 y oY EOyJd W flslafCupd2j O ¢ Iz
Bzdzlsdf dzd S Oyd 3Oy dOOatygdisEHLLHOAUBEOO Mistelsd &GO dd
[dSjte.

ez d W’ i ydiplsd & j dzj ifluy@s d daflasi®@dz0s © O dzd dzj O
) CdzO ©OL B2y j dzdn BIStesEOL BdksEPB O j L O tod dss¢
‘09§ MBOC d&zts dzQufdstisdy | dePsd g Of 0.0 dzOdzdL § Btets O
dIzEmdmu%mmmﬁ@ﬁmsmtﬂﬁhm%@ﬁbs@sorCIS‘Izisdetcm
H J
MHdsMI s d&zO zqmdmugfngq&mﬁqawogmmq
a Bd ¢ teds th)@H dztfdsEROR AS »j jdgizd A MisOdzH Otc H dz
OB &BOdzddzi 1 dazO®Rils d [dEitt s © dn st
0 My oteHd St d tindd dz0o H SOOHO Y& jsde@ - s
ftesdLotsHdzdr GMB ddza

== SR A OE S N O+ "SI TFTHFAN
wN’Q—

EN SQEIF--GST T
§ " 000 S
" T EeERANRSSIOL

G =0 Q-
T %

FrEIgQSH

N~ Qo0&

SR
%. ~
wQ—

o &
o -8
7 Qo
o)
@
e
&
N
w

F 0 g 0
~F-O0F O

5
§




2. rtrdalror JTrRuptouvutg

21LtoVv v droddonr fofRYUT

[ OdzddzO@ Mmj EMf i des tOL BBdetsy O O dzO Ho O dzOyd dzO

14 dzj 6OIsdo dzts tcOL d3dzts A tgjy iy GRARZEA TEC YD jLi® Mt
tcOL dgdztsy J day MJ d3j desdyz dzj Gtoj desipy o jtedzs Mats' j Mt

l jejilOlsdodets tOL RRdegsy O O¢ j Mj Htwddg """ J BH H
ots<0C 0O " Jjto MJiuddeHditEaiskz dzOG dsPls d didzd W sted3dzj MOH dzd 1
COts d twtsHdIlsj?>d. 1 BH 9jc6jlkOldodzdds tcOL dzgdetsy O OF
dL ©OL ddn odjj dgesdBsjdoddagfiiSsits HB JBAEdzd dzj  fMgjO L f3elzfsdg jGFo O |
Ctstoj dzso dd3 toj L ded j Gegz@ed d@3L 6 j dzdzdBYy @ BZO dL HOZOC O, Y (
dL HOdzyddddgOc H[tc OL dzdztsy O OF | d3

t OL dQ3dzts O O¢ j yteo jdzgi BOdZJdzi SCtstej deso dd3 toj L dzd
oL s kdRidesy dlsd dzi €O desoa O MtselsO. 1 SHELOLEZAGGj 90 o
JqdEGsmy MiSk dO tjLrddyj. v btk ojcilOyd j dL
s°'d Mmj Ctdmlsj ¢Ots MOHdd tdlsgdus) @D (| etz
Jd dzj ded &3 tedjL HZdg@dsHL o sH Bk d2Okzydesd mMistceOy do Oys d oz
COWO j fYsltejpdas dzgj Sk Mistelskz ddzd SdBtedH BtoL s [Zo
tcOL RBdzs O O O f slstejBdets ' jJ s5BME Bd B d@sgddl g delOtstzded f
o dzOx desfisd © OLHER O, O LO tyd? 00 Mmj Cttdmlsy
BOZddzj Y PEHsOO] L H OO XARigjclsfitcd dgjcY lztcidzi d ytcdz
dzi BBOLE & Ctcjdtseoj dLHOMS . t OL dQ3dztsy O9 OF j§
" jJHAdMsOd@®dzddz0 tsefidz] MOz yQtco j dzgj ROdzddzj BBteOL L
s dLHOROSO dL OHeo Ldaldcd aazdAs ¢ f Hieit o) W8 jd3] ds
OB d&ZO 00" j° j il L MO@Y T swia O Q (3 afifs ) OO PO Y
HOddE® sHd MY Jyd OddL 5o QAH® s ¥ ezt ts) a P
15) . &O0azdidasidL od Ml daBud @t etsdL o s OHEBIPH OH O M
MAHBO " & MdzOBd "  d CoO0Odzdlils fdsHO d ddxJ ¢ tod dat
tc Is dzj Oklsj dzlsdydetsisd d WdlbtsmOdzdIlsOtcdzj odiitctc ©o
COL Bdzsy O 0 0 BHELJ®KBO & fhkdts otejdjdd d daj ¢
BZOsjtcd OdzO (Lebedev et al ., 2018).
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ots<0C0O d 9 j 6 SiOBdajsRAdzdlf faig@Ho@® 0 Ckzdlskztesdj Is¢ d
COfMdedr MJHOBHIMIIsdn d §Yjlst sd3 dashindddfn jupjils Jd&j 1
SHdshEz dO MisOdH OtHdzy dOyddzj o9J6jIsOlsde dzse tLOL ¢
Chsdgso O, HEtsBd OF )] bW stddse MOHdsE ®EOlsjted"
HsBd OY ) BJd? O0C0O0 sty pdd &j B H & i) Om J @E &' @3
ftesdL o j Mis(d dL B30 dzd - H]d&sea O (J4S¢mMf zOdzlsOIs.0) B
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1 smdzj HS  dr CEtsHddZO0 ftosdLotsH Odd {hwtzgfipy HBOd
HteOMisdydes M MABOT k" E COt fosmMdziHdyO HJ dzseo OF O ¢
MO j ] tootehddzO ftsH LOMOHdABO dBGOdzddz dd&ZO HOB
L OMOH O, COs d dzsh ] L HtOo Mise j dptz ffMeds@:j jBf} @ HoddER US®1. G
miHddets Sstedh <j® jd3 Co0Odzdlsjlsdzedr MOHd YO L O L OMmd
ftoesdL otsHC (. Georgieva et al . (2020) dzO 9o tsH
f4hdetse GO jJ°¢O0 30 dzd dzd dzj H sMiEOB PEd PO dE § T d
OoaMmlse j dzets dMY cOo dzj , E dzd ¥ s tc d3dz, s Mistchiz® ¢ gt
dzdutt Qo dn, Sl s @anFPfdstsH O B3d € tiste'OL d3dzts
Jhdzts ftedd3d € 4 dzO bk t©OL di3dztsy 09 Q sk j L' BOjGIS HOEHEsd = C
sCCo0dzdlsjlsdzdr MOHAEJYO (Kondakova et al .,
Isj m dzsdztsh € O d3d stsH O BOMs o dzd ftotsdL o tsH § G J
Wistcdgdedrn d L i iz@aife e @9 OC PlosdL otsH & MOH dzs @
Hizjz,f slstcj B2 d3OC J Csdzduddzel (S&SQFEbBHst OL deasy @
sostej dzgdr MBtelsd d ~dBtdHO. [ JSCteBtcOL d3dzts Y |
et al . (2018) Md Wd&seck Ctedmisdld L O
Mds.t5g ¢ jodgj<tcOyd " © BJd? OCO0 SCbkdzkkztesdz IsCdeo O
Is dzts i) ldz {f dzO fijlg dlaskpfifdn ¢ <J dzd " J JABO k2 o dMme
Is dzts iy Is SHdshds hf shtse dztsmls HO ftesdL
dLd (Sw estHtal jdzd d&QRifgHlzge dMERO " B O Mg Mts
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ltetsyd M RBIJStestcOL dddzsy O O © My MOMsts™ d duL Y .
dzisfiy@deH 2 & agaff dzj , tc wlzjdbsid §f dzd C Oyd " j, ©Yd? 0o 0° O (
Pdedr < jdzd O, Is€ die@tro)d {fistdsjcHOMESOO o ? QOO dMECAQ IsQ - Bdzf]?
Pdzd R Hjdzse O k€ tsdzlstets dzd i O dad o, fMisd tod dzdzd d3 [z
H&zEcOdBRO. 1 O0Mdzdeo © M d&O MmMftsmedtsimisd <jdd O H
do O fCtej<kz Mmj dL Mmdldedr HJj dztsel@ 6 LHoj @@ ~d30QjlsSd
?0C0. ROSE Mj Bdds St°d Hjt Bd?Sj o&tyj bk
ZzOo dzetsdz Blcr GBI H OROCO (OfdS Odzded 4 5?2 yd) ,
Sdztso Odzd iBjtedMmisj B3 L O fsCtcjlsO j irOiyg fJs dagezeg iz £
Mgl (ki dzsdr jCMfkodlsoko ¢ts°'d B0 & st
M ZOdzls OO Cts°d dzj BO & BecOddL 5o Odzj &Bj tedmlsj o
Gjdej eOyd O ttsMmisdyj HItej Clsdets o@ded = d €0 dziz §) Szl Ezts
jfjd BHfMEfO° O tH ttcOddL o Odzse & tod fiyls j B t
tedtcO* 0 (lE"s80d<, 2010a).
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Mstse jSCMf zZOdzels OO E OMmjflduyudedds EkEfdzsed B30
CtestcOL Qgdztsy O OF
1 seteh ddzmMC O MlsjteddzdL Oyd 06 " j fwsyjm Cs°'d E¢°7
dzyj delstcOyd " &2 HjLddeW jSydtsdedr Mtej HMIsO O L O fSHe
Cedzlskztej BJL € tsdzls Od3d ddOmjddsQ N Beh ¢ wa edntcli\b dcmizf V2 adzd (B2
(AgNO;) Mj sy j JWdeOomdets CstedMmisdlsd SOt HjLddav j Sy
CSH Hte j dzOMIsdn B d? dztfiR h a teefifls @ai | .4 dfd2u0dds3 )Is Syl , f 5C OL
AgNOs; 2 Ctsdgyj dalsteOyd " d tH 1% kilds@e® @S zdz@'Hj W2d0¢ Odydiat]
MjtedddL Oyd  j L O Codstesdzkz SCtdsoOodkddoyd j SsH Mt
ss¢MmMduyudessmMisd flstejBdes ¢ 0 ' j § tsd dBfoigaBeriad201H)O o j d
GdzOo dz0 HjL ddzW j S yd sdzO ) tagdash IsS toe diiifds’ jO  n j dzGBEioQ)Isdisy
IsCde O MiCHOBOdBIEA d * 2 d3 r(dNfatCH d2y te s @ trl dkEaOBll
N de2@ dzsted Hy). ( Hg CI

(lsOdetsdz " j hs<dzets d dzO° yj " <j ECtedh <j dzts HJLCdevx
IsG)Qis d drikLijldets WdlktslsstmMdyod (Singh et al ., z
H d BtLts dMif OttOo O, LBESG Yd &Q@ d3mJ |
Dvorak, 2008). v Sbkdazkbkzted Is€de 0O, yc
OBHBAR " jto B0 CsdBBddOyYyd 0 MBOT k-
COfmdetsls d MAZOT 2" | ogetBs @lsy fpd dzdeld PX
dzd L ©y d NaCIORCIA,[ch Isfo CRaddXs O IOC 5L 9 Odzd i
BJCtosstce OdzdL &3y, Odzd d Mlso OO o j fs
JteddzdL ' 2@fls ojtiitg jSddsc  rlaf § 56 6zt tc  ©®) dzd
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10Ctsdz ddzH S yd  j dzd fdzj ineviro § & gzis i te jin lS1O® af tdAf | dz®
Efmf sMsOo? 0 0 Ofmjfldudy Skdsktej HSBd OF jd& od
Bl sdsh S fMisOs dddsils d §slksjdyd Oz LO HO?d
a. 2011)d dzd yd - Oczcdz® f5° 00 O  £§-B2 Of OEAPOEEHELES ?j O “dgD C iz
HESS fj *Odd fkfs?yd ©OLed O k b slS{kds -4 st dsd
dzj M

2.2.1.3. [edzbdfddSOyd 0 ®Odddsj ; &ddzj tcOdzdzd O

AOLO Bzdlsdfdadscoyd §j § ~JHABO tH cdDoadyy degd?
Bd O] hIss ©j<jcé Bt O dqLHOEZOSO dqL fMmeaOC
ttdh <j dz0 RtOd? do O { t5HMumshDe &Skaoi1E2)z MY BE€ @ &O] o
Hdte 0, koja je ftotssdlIsdzts tQGLad 4 2@ i3y @z IsSj Iz
Odz’ doj fBHAESE] CtH dBdsedn q’?dzq’: stgfr]lsO i
dzddzz (Rugil et al., 2000; Poothon & Reed,
Odz” doJ U"SHdzBGJ,IdeSBSLUdltlSHfUJISJudeZudHEfmSdeZdIZMSJHOfrﬂS
PCi, €O d ‘drtse OdzsOcetsdzedL O3 d Mmddzj ccdL O
j¢d tH djcOldodzdr " 000 Htodd3di<Jdedm dzO MlsOc
stetsL j, dgj StetsL j, nmndfjtemndHted ydesfls dH dftdscHj. ‘| jdzOed ft
dzyj dzZstcOyd 0 M dyts K dsts iPdzsl L digstin@o das 7] g0 IdL &) ' k&
Pej Jjdzidgjdzsy. oLl Mji dOEPL dHERS Of6 dzg tclz d3f)) € e
6
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J0 b dzd

D

KO gett © ©OdfFscEs ; BJL Mo O
sd bsSMdyuOd kEsdye0 ESCtdkdSts Mmj
Csdzy] dglste Oy s OQ MO j  B3Q@ O ®L dilg d s0adz
fsHdEsLI], shE®  §lsdal O nhd@&d iz686 @ bizj
Odz> doj ftHitse] dMmftsH 5, 0 dzgj ¢0OIs
j 20O E bttOectsoddBO IsCimdyddd L O B
5 ¢ s i3fdsjds) esQ I el deyddd d9 dzdgdded dfsa30

kOO ddzd bt mduyudtsimls tsedrmn [ teOdz’ d
| ot @pldp@d debfigtstctsL © (| v a20@yReed&talVan ¢
§ a3 ez Odern 5y dzgla@) 620 e * d = d3d dzf 6 O dz
oty §j, E6°j BkuifmMbek ' j & fwsyj nddh
erinot, 2001) . loty' J Tl sizOzymoak
i dzfpadsdg stc© Mdte< jlsdzO S dMmj dzddzO ( Fe EDT /£
d Cttedh <jdzi ~ tcOdRubussjts fiffistOHCinRiESREOAM S € 2 «
s° fosHdztLd (Murashige & Skoog, 1962),

d WEocow Hbmds. d McCowd, &1980). ROCT ‘J
ntcOdz’ do © Y HAScO , @ OY "dadj’ j ¢ SAedjht< | 2@ ¢ 5H dzO
o] dzydtcOdzedrn IsSdoeO d SCSkdzlskzte®O dLHOAZOS O. v 0O¢
J dzZlstcOyd - O tsJGIzdzOlststeG) tcOMmMis® Oenff PCOIO jEH
sftesf OcOyd " j. 10 yjh<j SCstedh<jded Bd? dad toj
§ dzL d dzOd3q dzts §f Iz te d dB-B(zBsAeRe)dzOd € gy dzdzdzO (| BA) ( R
va et al . ( 2 BO QzY dztdfn @B Q) iz <tg9 @ Uadiyda] AP ,
Odzdzs ddzd B ¢ sgecdfdaq ved) dzff day@ sldB A ddin j GlA] dats &3) .
te
d

Q=g
o X n%I 9= 4 4. G—.
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O dzdz0O dfr] cOdz0 ° § “JHOd BH {ftj MkzHddn
MlskzHd Mk fslsetcH ddzj Ld20u0 Odz EsdyoO-
ittod L HOdzOC O (Greenway et al ., 2012) . [ JL B
Gdej L d kdy M i Odzd ( My BD)R AOdsHQ Ketf) iz d3q dzj © O
BOjtcd " J St jJ MJ HBHO ' E E ~"tOd dolkz t
iedz & Evens, 008). ©90OC0O Mstels® d&OM
~tsHdzed LO fYfMmisdL OF j ¢
sd Hts dzj tc D aitpls jHOJd2CdD ¢
) . /\qu’IsdztshQJ OB dzfs to (
COs d s 00O CE¢
E Ckdzskztcd ISElsf o O.
dzOQO d YBstedddteO® © ¢
dzdfmissead, WOfMyd Oyd’ d ~rdfjwlsesid
HYJ HO dzO 9 j dzd yd dzlz Q(Ddzlzfr](DOdgtslSdad @z telgz
COdzd " z2d3 dpd Is tc O B ek @Jjds@\O S OIsO ( F
d di3dStets d dj L N yoiz] <k C ey j tb 6
H
d

@ Bq tc @O §zO ¢
ud misd fets
Ngdoptecdkeso © dL

s
4
WiIIiams 20
0]
B

ts BOdzd dzi MRdsdd,] J2MUH )Is. (Ptopdzs® o dz@ o
C tsdzyj dzlste Gy L dsBKINEO Yyd " d MO ftse j <O
s Mtsdzd d ded RERTHA MOsited O] g dgs Flelsd yk dz0 ddzv j €
J  Ctdzyj dzbs WGSQA jKRG G Bl do dzs Mz ElsdyOdj d dO
mMetlsy ®BO&Jdzy 1 dJdzOd3ils (Poot hong &eRead, ,2@08Y))
dz0 mMOMmSC Ols b dz i Mwngelanghieg alnifoliaNutt. ( Al os ai mi |, 2016) . 1t
Hunkova et al. (2020nd3O°¢ j dzO ChdQ ] dglstc®yYy Msdzd dzO0  sdztse d dzlz,
CoOdzdIlsjIls BisucHs@ AT J 1 tedy dlsO B dzlz. RMIstcOy do OF j
BOdzddzy sCOLOEs “jJ] HO dqLHOdYyd 60O jdd dzO - tcOdz
BiLt Msdd MOHtY | &OOBJOzR] dccdfifgddds dzG d(fdsdftxisf dz,
d MmJ ¢ kzdzH Otedzd n B34 s OB sdzd Is Od HEdalE] h(lsif d B B Is jf Aedsdd)dzls t
JzO G d &g P dzd dz0O, E fsted ' 4 MO tdddBO kL O Odzd d3
(Poothong, 2014).
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oty J “d 903 0dz BICtets dzj A&z dzOIs Cts°' d ddZO L ¢
<jdd  ©0. njese djHsMSOOS dO o d" j inkitod ) jdz@ dzif g
stelsd ®Odddzi, yjmlsts §Okj] GH RdsesLj &{NsO dJL
2021) ‘jt cGoty'j dq&BO bkdasck b B d ookl D @i s
~ntcOdz? do O f sHd&Zse O o fls OdzH Ote H dzts A3 ¢ B izt fzdzldstc O
Ctdzyj desteOyd sds BjLts Msdd d coty' O, ¢ Cuds qdEos tctsh
“d 0 f SRt IEOYL HORZOCO ‘OetHj (Poothong,
Poot hong & Reed (2014) MmMiOltctO® & HO dzdy 4 € tsdzy)
Bzdzsdf zdSoyd j, HEyddz dLHO®ROS@ vith d¢ H @iz00 @dztE
3O dzd dzj .

22.14Invitrooy d? ©O9 OF jJ d3Odzd dzj

ANOSIssted St d EZlduykz o0 fesyjfm tYd? 00 O
OzSMddzO S8 d Edquyukz &0 fttsydm tdLtsejdajL §, (SN0
tcOL Rz nyitipg = O ¢ Cdg@z@AOL daff B3O Is dorz€ak t'alj202 . s tsH  dBBdzts @
csHs9 O d ottMmMlsO BJd? OCO BYJ? O OF j ‘d dBtsek<j f
f SHdsG (Arrabal et al ., -2Pdo<)j.Is d2Otc oStafti) dde[d dzO Iz
ftesdLotnd k ddfisseaddio d k2§’ yddo, dteiffeits fig]
Ctdzyj dzgstcOyd "2 E whdsed tjL O, LO"  jJHdzs MO HE©k
Wstedsdtc O J CBtjdzO (Lone et al ., 2010) in vitro s tc d&3( t
Emdzso B3O detcO ftoj Mkndzk kdtsekz §tod Hewyitdzsmgtse, B
[ dzsc O dMlstcO} do O O BO9 md sflsddiddL Oyd " sdz ftc
syd? 00 ] E ®&BOSCEZ (Wel ander, 1985) , CoOos d ¢t
(Gonzalez et al ., 2000;inwioshd? @0 0Q® . L OLPBP ) s
tcOL dzdydlsdrs otemls® d Ctdzyj destcOyd " § OkzEMddzO ( Se
dZzO " yd " <j ¢C sOdfiplsjdz e j Is dzO ¢ d-Tpindzd ez@l., 2000 ABA ( P e
(Stoevska et al., 1995; ValdivRo | a s et al . (Ponceta 263l., 2q11) | & #Ht j -
syd? Qo0 O CBBH BOdddzf o90ttdtc® bk L OsdMmdetsMmisd tsH f
Bdlsd E twOmMftsdzk tsH 10 HBd1ODHEF j Wet tals jJ édstisd|d gizbp
“d Mbsftsmblsdd kMfjr EL fteddj dzz r stolizsctz@Gd 8@AQE
stcj 20 (Kim & Dai, 2020) . g dzd ydzts Istsd3d , dmls ts C
MlsOBO ‘' OctsH,] §6COL OdS BAPj 1,0mn@ 1 € BAzs d dzO @1 O m@,
Misdyjy AU eze®? BjLBj' ' &' jddOfj Bzdkr @ d
Ftcd IS¢ de O, d srdlsdedets Elsdyuyd dz20 tOfmls ¢
Msots OSCIsdo dzse k¢ *'d sz dUsts{deygsizkime®wd > @zoo8 j 1 d
F Cttjdzso O bk HdsMERUGO | dzdy pLOAZ)S delpj (dect®"
Ndo 0O ddiz0 Mk HtBddzj Mdzdydzi Hus|CL PHeln@lsajd etfstach
) M3OIstcO" £ HO fHtwdmMkmMlsots OCIdodesse Ekc? O
J

OC O TN
OCONSINENGS

, ftedmkzmsots OClkdodtse ke? 0O ddf f BB Jde@astsH ¢
s & Canhoto (2009). ltcdd3j detsd3 | BA d GA
MOHtEY O O dBJdzj tOEO £ MS StOd? dots' fHEsL], §
fstelsj] BOdddzj 1 ddkzOdkjls (Rugil & Lazilty@00a0% 2 s
sMlise Otejdz " § dOCtsdz fteddsi dz2j NAA IsEsd3 7 HOAO, C
& Dai, 2020). 1}tj B0 dzQEOSHA dOs dAye]odelsgid CElVdEAD( 20H1 3
fsLdlsdodats j EZlsduOdkd &0 osdmtsS ftesyj izO0ls 3 d? Os
40O Htekzej MbsteOdzj, SCtH SO Md Jj, odmtsCj ¢ tdyj dals
(PereZTornero et al ., 2000) , HSSC dif OC Otlzg y & 29 ¢ dzgyy
(Top- u, 2022) . Harada & Mumatio tcQl &6 ) O sh@50CAs tc O
e dkzOo dzsds tsH WisttddteOS O @Heo jtumldafjo ded & Soty B i OEWO) 3 «
ksC s O dzd BOdL Oyd "  j .
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2.2.1.5Exvitroa ¢ dzd 30OIsdL Oyd " © d&3Odzd dzj

s?kyded CB®OS k BStstOL disy 0o 05k ‘) OF dd ko
@O o j < f of Beely ‘HO 6OL 2SO dLdBj' £ kfdss O k ¢ dd B0 S
o Oy dzsls, Wl jtdsH) d daidsets s i E’co hf jot d ©
Lo EdMsS s’ tj zZOsdo ds* o Oy desylsd o ded MS sd5 d dzls .
dqdzd YOS dzjHj? 0O, dOStdz YjcO fdjHd f§omisjtjdts §
] ZOlsdodaj o Oy deshisd d Mo jddspdd OFC DG i y& dzOB n O
BdOCO “j ojddCd fsedjd b ojddCdd Ssdjeyd  Odc
2O L dzOyo dzd " drn EZLBSCO dzf 3sckz<dzsMmls L Olse OO’ O
ojdzd¢j Ctddyddd etHj, Ot d { tziz20ud@sE dJffcretdds]mn g
al ., 2003) . ststc;q’h<c1¢4 CoOdzdlIsj Isdzts G Mz MstcOls O,
o ZOY desPL HEAS@G o j dZditse L d&Z2Oyo 0 L O O0Cdzd 3OIsdL Oyd

Il stej H dzOo j H J,dzpr ZWd deff dzBHB OC dzd B3OIsdL Oyd *“ § kls
dLHOX@] &3O d P8 tzOMLkb e d e v, O& tzd a3l0Is 5 ¢ D & §f BzPRO Sf@HHDO
RO dzd dzj , o Otedt® bk ©wOMysdz SH 81% HE 98% , HIEC
(43% HES 76%). [j' klsdd, OSddEOkdLOyd 0 ©yd° e dzo
fosHEY O OB ©Ff OH MOE dzs¢ BO jtod OkO. 1 OMkf sl Lk
JLHOKROCO MCtLO<k ] fjtdsH f ctRdnawemaet g, 2013) £ QO
dilssotej d3j des Mj MBO ' j todL dS SH SHEMBGA.j2013). € Stsj

222 vt vRrRYgOOIR[ L Juy [ O] R

skdzsztcO® B  dzdr <idzd © d LSCdo O th@sekz<Ooa O BftoL
" OEBHOMIs ats<j. [9o0O bjrdzsdzscd O BhBBEEZ<O90O HBB(
fjtecdHlkz d dz20 BOdzsdz f tetsMmisstcldzj tehyldts OdzizlzL dz@GE@ L dets H €
Mstelsd . iNwORzsztcO® <jdzd O, ICdoO d BttcOdO BJd? OC!
Jfdejdibdycdd d cjdjbdycdd fttsd] ZoBo St5°j M
ddzisj ctedisjls tw©WOL dBdetsy O9 Okda] B iff s fasle fiddios j tc@ ° © dgEBJ to U
CletsteOL BBztsy 00 OF O k § tetsd LjosigS o 9Oy dzted dzzBlY UL d
JHdZGHludztSfrﬁsls@ Qtsdzls;gfr]lslz sH MEhilsddmCtse L dzOy
j Zsdi deoyqd o0 felsjdyd P&~ FHudapBl L d ~t OB T
d- OBL@\(RGKB&I&JBOO(X Vuj ov2D17).s 4 tc dzaf ldz Afr]tsd30detsdzOdzdzts 9 C
ZzO " 0ok fr]l]’tsdzlsOdzq’-- GjdgjIsdySda d J fiawatrp dzj Is d-
SjGqBO ¢ S ME MOsqdds O 1 dyj d B
G5 GeY Joj HMlsO0? O b fet5dsj daj fipl G RADD ditsiclys cfelistsish dafs
G5L5BO ((Ods 2§ &ZSdHd " O d ot tf dsteidduf Biqw S @D d il
Jtyd j, bOodhdest @id ks {daBodigmizgdsli ) [\ SHUEAG) ¢ o
tOL A pCOfs j BzlsOyd 4 k2 r1s MmjCojdzyd. w0
HfNsOo? O & OB dzdW S Oyd  § ¢6JdeO d/ ddzd  jassiHdsh gk
ssdzO (Bhatia et al ., 2015) . l Oted  Oyd " j st
MSdn CtdzeCyd O dqdzd ®Bsck dOMsOkd § Ot€astlshdj H
,2010)y © fts' Oolkz MBBOSC dzsdzOdzdzs ¢ 9O JC®E Oh liztls d Iz :
i 118, CGjdaiIsdyc o Cwodhisdskzyd 0 ftsydlsd
My dzOdzls Ols O, otemMlsO® d SCBdeyd dzstcOyd © Bd? dzgdrm o

i WOLj. uvOSE'j, Sdaote 0 Hizy jfigiserzdedipls izs d
‘090 MEBOC dsdOdkdse o 0tdEeO® O j bktyj 0 &OS s
Eyddesds M S zdzsztc® (3, 8%) CtH B OdzOdhjfirye§aRed &r i g u
Armitage, (2025) dzOo tsH j HOBGHNJB APEARES difstez0 fzxdA) ° Iz
fMMkze ¢ Edlisdited S B©H MBOS dEsdOdkdzdr o 0O0td Oyd O ° j
st OdzdL so Odzj BJtedMmlsjdzd. vO tedLrd¢ My dBsyd dLs
WOLOBO SO d Sttedh<j® jd & OFPE ORNSHDS j Odmiag |
dLsdzso Oded BjtedMmilsj Bd) SOt dqLotsttO® jCM{f dzOdzlsOlO.
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ftcOldlsd ®BIStesMSsfMSdd B OF jd&§ NhtdksL B0, o
LORIsjodzO. uwOoatcjdsjded O d ;Wq’QGDfndmC(ﬁJ%gdzjtSHms_OIz
o0 § dzsdHdsmisd ‘' j fskssydd ydssdjked 0, (6
& Finn, 2002 Dol egel )et | gtz lsd ROP 7dzj ls OB d dzdzj , W4 dzt
ft6jHMs00? O £ ‘' jHOd BH ChOE@ED, i 56 O dzts J &6 dzh §
i Edd¥ stdRdshls d bk jHdOyjdshls os0ydj (Amin et
o jdzdyddd §dsHO d&seck HELOMsdudes MHBOS dlsd S drtse
isote' do OF §j cjdjlsdusj MsOBQddaEPEddydgec o Pird § ¢ Is(
s cOo HOdztsyls d Mmi\itrzts@atsdgdzts ) Gaf@3j @zjs d? OC O.

23.0srAOM wffdtrs) o wor L J4RrRMOYudr trR 1ol frnwdoddaLruvdsrI
tosuvritrRerRT U It RUJugRROTSI G L1719 [oOfRLT

231a i dfdzst fefarRIRO O O

ANJjEIEN OLO Yo jlOT O dB@BOdzddzy dh@Btsy 4 IsteO Olsd tOL dzd o
COOCIsjtedMmMisds OO du Ekinmigdets afdi®O Mmuctgsidfdzj . f j cd sH
Yo jlsoO0® 0 BOdzddzj IkttO j bk fshj fizsfiz@o < ,H 52 0151 )H.OcC
I1smdzy d mjtweyjetsoaddzg yYyojkoO®j CHiBkgmdey lddz@dlls
'k EMdted R3O 1 EeOtME ) yYyojloOo®j Mtls] | JdzOdkils Ist
(Atanasova et al., 2020)

] dzsH GOdaf@igte@njL Wy dzdds d Mftej BBdedd3 L © B JjteBlZ
Zsyd. LV BOJdtsetste &3O wteBd jJ bkZSEYOd ttOMmls d teC
1 toj dBBkender et al. (2011)z0° CtcO<d § jtodtsH MOL] 9O O  dztsH C
LOB J dzj ¥ § dz2 dJ 4 G5 elzd T i34 HzO d34 Is ) tady i A 20t tsko @ de 2.
(2020)f jtedtsH Lt O CtsH Mtelsju befde®@B] f I tctgM joy dets ¢ ts &
1 jtedtsH Lt ¢ O € wfHm IShigtifgetdsjo dfdaPs st OF | dzj hIss CteO<j ,
et al., 201).

L dimistcOYdo O & Mfteso jHjdesd3 bk 1 tOL ddzk d&O
tcJ BIts dzls OdglsHiees fmisiclizy BO 2 tOL dzd ydls W4 desdzsh € d
dLOLfiewidd Fagundes et al ., 2023) . Mor al es et
dmf dlgd o Odef yO° dzZOotsH® O O O CtH Heo | Ml BOdzd &
Widtsdzsh € ftesydfmd d EleteHddzd HO " J HjWdydlk ofs
fjtedsH L] 0O fdzcHsoa O CtsH Mwls] mjtedlsdv.

232 ryrvouvrRIVR Y Juft L ARIMAY [

mjHOdz tH yHfigas GfdzefttdL o sH® d KBOdzddzj ~JMmlsj sl
“dJHdddyd Hsykeb @tz odMmMsitse CoaOdzdlsjlsO f dzsH O, Nhls
tcQodetsls iy dLBI' & ojcjlkOlsdodesse d ¢ jdzgj teOlsdo dets@
COfEshistses ©, MsOB&ZO d SGtj O, HEBS ¢ j dzjteOlsd sy O %%,
d wPbHtsoa O. [ OdzddzO® " j oa<C0O0 ¢t O dL f§HL j d@3dets@
qdLHOdZOCO, yo¢ d odhj djcects hilsts " ° “Jd testsdeds B daf
CoOdzdlsjlstsds f dzsHO (1 dStsdzd< & [ddzdets' jodc<, 20
BOLIS OydBO ' j BSOS OS] EBEZOHJE JLHOKRZOSO COCH
dzi cOIsdodzts EIsdyOdzd dzO §slstesh k2 otH] d ~teOdz’ d
fzsHtse @, disbig fozj ¢ Ol d f detyls o PPY Y a®Od dzsMO ( Gl i g

st OcOIsdoded 3 fteskzy©oea O jd3 o9 jcjlsOlsdo dztse tcOf
Elsote' jdes “J HO dzO 9 j<d Btets' IddidaCakiPdCz@ g et d3jald to|
v OC slejpos avi lal . (2015 Offdzdfryldzg & RltztzPls G sIstsC s5d3  Iste
dMistc Oy i BsOGIE | BAgdztso d BO L JoQH df) Uzlistsatedd d ded Ml o § <
dL HOdzOCO difistEiistcfz Oz 58O Mtstelsj 1 d dzOM3y tflsdit | thoH dztizfi§ HO L dzC
ZO BB HjIsOIsdodsd ¢ BIsj dzyd” ® Odz, fis, g Is M skeds gEOASEHEED <cfj dp «
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dL HOdzS § . RMidk E<d ojcjlsOsdodzi COwOSCIsjtedfmlilsd
“kydai 10z et al . (2015) Mk d&O o j<k HEYJdE
(2843 cmHtsS “jJ CfsH frjistelsc; l dazOBy s ftesmy ydz© H kX ddz
tej L zdzlsOls J HsBddzd Mz .LewoSdvikdtsds tiffthsts fip Ov @D O Szby )
dLHOAZOCO Ml THWABWIs om,dsHE@0 | htls Od fzd € § to
JLHOKEBAEE ® " j dJLdtsmddzOG 239, 07 cm. reyxddz© dLHO
LOadMmdesMmisd tH J ¢ tsdsh ¢ ok cisas s gt (Diddttotesal. B(318)) dz
Istej Cdzts MOH detls D CdfgBly Jitc ' MABO disd o dzd S d cBPHEYO"
d c¢jdzj cOIsdo dzdl jieOd oustots ‘9 SEIOK OdzOC O, dzdflssoa © d o0
Btozmdfdaygd L » gzt § lzs tc OL d3dztiz ) GeoH @i dzO My ls O dzs @ te Czfs 2

(Debnath, 2008 u©v OSakatgt al . (2010) Mk Euyddd dgodHdf " g,
Yyo jlsO° j ¢ s H totBHL’9QjSHQ] dzd R d3d € tdas tc BH dplzB) O o @O j dils O
tcOL d3dztsy 4 dzd MOHdzd y4 . v f sud Isdzd o3 df teHsd{dz@ g @ j de

BJCtestcOL Bty DOWE jiHz Miz{ j tc dasjtccigsidndsls dze dfttse dig Gifids O,
GsHddzgj] HBsdZOLd HB dL jJHEBOYOs O O MO BJd? COBBO HTESB
(Deng et al, 1992; Muster & Lankes, 2001f tsH " OGBHjftes@UP FHJ dz
BgCtoestcOL BAdafog@o O 9 gs<d Btets'  dzd ) l§Zslardvska ef aly WAZP S O
lteO<j jd3 Btes" O dJLHOBOSCO dz©O CtwO & o jcjlkOyd  j ¢
MOHdd YOO HtsBd jddd BdStostcOL digdesy O OF j &3 d tOL C
tcjLEzdzlsOd k foecdziHkz i ydsxs sfic@dzditc @ L (HLOdpOK sCa
2016b).

1 0otsH O 0O¢ ] MO HiWdydlstsdg etsH] J MbteOlsjicd
Bd° OCO otsHBR d2O ddotsdBO ddydd H LORIjsO B(J”?
fsmisdyj EhPkjHO otHj, HBS Mmj MisE)MHskdhittq@s @ztar
Mzsoe d 3O HJjWJdydlsO oetsHj, otHdzd Mmlstejfy Elsdyj dzO
s d tle]’telsHIlesq’adzq’ tcOLeots" . 1 © Bd My dLBtSted dz
HEBOYd ' j, <jdd’j Ot ls OOAsl BIEdfste Oldss iz jiots) t
rs et al ., 2022). Webb et al. (2012) M
' Isd yOlsd dzO, AstdcL Pzt BEPPOL toff B DO | Olede tst
d f J skad jozj dztizr € tS(tel alakzi eosd d2t  al . 2000
tcj 20yd " d MO MOLtjoa O jd3 § dzsHBs9 O.
dud dO0 L Olo@falf)® jmimisigs@Y jjz dizch

G =0
e @

0,

&

=

N

Q-

cj O
J o drh2905).

233ttt v RIVR I Juft L ARme T

[Mdeseo dzd ¢ j dzj cOlsdoded § OtcOd3j Isted S tH &BOdzd dzj
BOMO fdxdsH O ftoddetsfy 5 dqLHOdSEZ. 1tddeshh ~j Ctsd3
Btots' j i3 M OBlstyts@®& Mk c¢jdzj Isdusc O Higdey O dzt S 5dzig B § o
Octets d itsdislsjrddysSy ®Bijtej, CO0s d HftedmMkzmlseats {f tot
2006) . 1 OtOdE® et 59§ LPdAE MO hise Otsd o OF j &3 qm
Ctekf des<O® §zsHO d Btets® 8 Lz LY O 0@ vizo<tdi |4 teststd L
Itsmded d mjtyjesodded tjedMmisteso Odzd dzO° 9 j <d o
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f sHdz] CctcOdzgy dBOdZddzi Mk ERjtcjdes HEG,J jdEDMmIs
HotsEHMN ddZ dqLHOdYdAKBO (fdhd< & 1q’§15dch<, 2003
ftco jdemise jdes tsH HEYddzf dLHOdZOS O, ftod yjdkkz °j
LOodMmdesMmisd tH sty O O© dO dqLHOdSEZ. 10 9ajdi8§ 0 HLE
HidzEz, HBEC " dO BOT O HEYJdO tsHddr ctOdO dO 6
al. (2009)Btets® tetsHdzdr COdZO SCtH dOdddz Mwlsy 1 ddzOod
tcsHdzdn ClofrBOCMp E&O " | ftoj RO dMis s @)P)s BLE Bisae jdam o ¢
s dLUOEZS Bstolsf) dfsdndists 2 0 .
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Mpernep nutepaTtype

1 tots ‘ddgds tc Oy &z O “fAs Is o terH*diPfc HAL p Bef § Was tc OL dZ3dzls O O
fs?”mMCdds EmMdzco BRBO Mo Otz & oj<d ftddtsfi E tH
(Petrevica & Bite, 2000Soodet al.,2006 Wojcik et al., 20200 Sood et al . (200
ftoddes RBIJSCtotstcOL dgdetsy j dz2d s MOHddy® oj<d LO 13, 2%
‘ ftoddesm BOdzddzi dL L OMOHO inv@dndiab» P dzisc § s ] T PE
?Q®tg®q" Jdzd d3 MIsOdzH OteH dzd d3 dzOyd detsds tc OL ity O9 OF

Ol R X)s” d B3O * § § tod ditichis il PEFeHY LN G O € Belzts ] O ¢
dzd 4 dg) ( 29 BHAAs Mz dzO0 Mils OdzH Otc H dztxy). Re@avidadktBip § dzj f
) N @@iot@L k2Rsy @o OF §] MOHdzd yoO dOdzddzj dzj kliIsdy
dodats Elsdud d2O0 ftddesm d tslsf stcddeddryison gttale j dzj
) dDodRGIOHPL @G ' & MisOdzH OtcH dzts  to Gf Ltcdsdgts Yo jj dad] Adzd
tGOLCBdZISX@tB@dZJJdeZ Btes" O yYyojlssa® d BOMJ ¢ dzsH
9 j dz0 BybukifaerGs .() fsCO0LEZ ] EdRkjtej dzz Istsdzj eOdzyd
OdztsG mMehsd3. [ Jj' Elsddz, fHtsHlEzyjd Hij¥dydl ocr
Otej dz fteddatsiy (Morales et al Of 20 103 HipxBdiz tc j di3C
tste d3d ) O dzd SBOPBEH tzts © @ YL Haig® d ) of delz] Qg®@)dzd dzj
s etHJ Eldul dO mM@BOTJi‘d edmddiss@’ c§osfy
0O Mmkej B@BOIsj tod * | 2 sty j°E MO BJd? SO
90 k<d Yd sdted el JBO dBOostsH® O O O € BH
J t6 O dzfifitggaFSadzd dgjs et al . (2022) Mk kdsGsk dkzd
dzOo SH ¢ B®HWO | HIEH  * ZO" BOTd ftwddesm twJedmist
HS @OQ‘tErjy,l a & Linderman (2007) &OeatsHj HO
fteddesm d HBOME § dzsH O, HSC M Htod dzOotsH® O OF Iz
O ' j Ofdssid ddys  ®OW' | L O f§ohdjndykz JdB0 M
tejL zZdzZsOIsO Htsh dzd Mk , Ky dg®On s g30al j @BOO ®6 )BOMO
ZOosH® O Ok tSH 50% [uvMm. vt ot BR §titcd 3R dzk
ZOosH® OOk tSH 100% d 150% [(uvfm GMlse Otcj dZO o j <C
50% uvfm. stH MmMteksd [J¢jtt d mjtdlsdvy 0O jdddk k
mMizh s d, fteddetsy "4 Bdts EZdBOC jdz Ho Oz {HzuseES diz dyOrsizeizlr’
Codzd vodtslzlzy L O dzOoa sSHC O OF § ( Mor al es et al ., 20
o0tcdqtc®" " & sH 7,5 HB 11,8 t/ha E EmMdaztcedd® B L
L dzOlsdets o j <duOEed desfgds 88 t/ ha REGEGONJeOS a4l Kjr
(2019) fsCOLOdzs "J HO ' jJ EkE Emdzsedd®k® MmEkbh dzj
ZOo sH® Oa®B'8 1060% [ uvMm), &ZzO" 9 j<d ftoddesfpy B
st ' Jiids Cigl jdisfdgfidz

234AR T RYSO ul [muuviod [W]I RN T
AdLdysd theddzy § dztHO dBOddzi ftojHMHHOE»B®GEz
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CoOdzdIsj IsO, stcy dh dzaj otcjHdsMisd  §oetsHdshmisd L C
BislsOdzad yStsds fmdsdmdzz L BdtedzO Ctshlskzded yO, sBtcOL ts9 Od
Ctd Mz MOCEkY? jdi St dnfif us dey o tch 5 day ) GQ A fagdz)
oJ<dd3 Btes" jd3 Cshilskzddy® Mk yesth<d k& tHI&ME dO
et al , 1996). v OCts' Robbins & Moored(d990
dqLdij ' &z Btes" @ &GO fadugd O C " skzdzdyo 9 0tdted oj ' i
ftoj BO dz@oatsHdd&3O Ni kol il et al. (2008b) fttsinj yC
CtsH Mtls] | dizokg s20dEBH 500 0 J d o tsH deds dfiglets jd&p, B
Cshilskzdd yod d O Banelf ezd.H2007)RB0O dzd dzj (

R dk" 2<d 24 MmMtstelsy O dzj r k£ c &z Migdis o @ d¢j2BE
sfj ydsld rds@is H O tsSH 2, 4 H 5dz@¢ &0 G @ fijs fOMDIs 1 telxfs |
O Rjds dfzOdz 2, 97 g, hlsts ' j dBOT ] E § 5t6j2020)S & fC
jBO CEEOMBO disHO ftwdotejHs L dzOyo  dj Mtslsy o
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Mpernep nutepaTtype

dL dsMRzO v bkffdseddkO 1 sfd d mityjcetedds, ftots
[dCjtedatOdjls ftcj BO dmistcOydo Ok Alibabil,tfe al
] HBldEeBdS 0F O

RME sz <d WdLduSj shmseddy §osHO Metls) O
Leposavil et al .HERPESB Of 208708 ktsramic H{fj 9 ddne o 622 ¢ Mz
Alibabil et al. (2018) klso whnuzdd 0esydaizti kio b id e d
(2008b) Mk LOBjdjyddd ddHjSh GBSO §&sHO
LOtGIZB-Ql;Iﬂz@ kdds HEs BCtkzckOmMisdd WstedOBOyVoHEE | j
(2010) ddgij €M ey rcs @600 K s sBHdSo OO € 5
dL HE)jttddlz pdzed o3 W 5 tc 50 d30.
235M frRmusd wl [ muyglod [0 R 1

] &zsHtsod dBOdzddzj Mz HOROM o jBO yd  jdd CH
RMf dISdjad ~J B3 MEtse MOMISOo O § dzsH O BOdzd dzi f sMdzj
fstejH Otetsdi3Olsdydse 2CEMO, ojdd¢j Ctdduyddd k¢ j
BOdzd dzj MOHtNd d n~fjBd MEO " JHIT JTO MO Odzlsd S M
L dz0Y O Iz did3 dets dzdzO ~ jH S jf ©Ose fffJsOqBY da dets§ dz g wza{d f)
BOdZddzy ddBO k2 L dZOYoO dets rtOdz’ do 5, zj Csodlsts d
Horbowicz et al., 20084idalgo & Almajano, 2017Na et al., 2021)] tetff H MIs©9 ? O B H BB (
ftedtesHdzdn Odalsd B MdHOlSdA AR O k2d OL s o Gas MB  fry dzts |
"EHMEC 3 st <diz 2O Htoy 0o O j. Lu®@®OBNBD | dittsazy
A HdS T 0 kB fdsHE BBOdddz 4 dzs0®dzd e faedsdy Cd - L @dne
dzOo tsH ¢ QOB tL@PsB@,dzdztsMisd tsH O, Misjfj dzQ Lotdsjjdhtyfigsod B
d Is@erry et al, 2007 Khattab et al., 201Mi | et i d012;&heneddl..2021 Fot i eti | AKk
al., 2022.

4 OHtY O tcOMmlseo ste? o J Mo j dzBOBEOR] s Ot tclz H figfldrC
CoOzdlsjIsO f dzsHtsoa O 9 t5<0, ¢ kyk E<d d &EOdzd dzlz.

RIsOdzd * § , Vr hovsek et al . (2008) Mk EmMlsOdtse d
BOIsj tod * JC i difsiH EC to j IsOdzj tSH 8w @etshlisd 11 QB Yodz] W dzdfd)
et al. (2008b) dMmifdkkz E<d MO ' jHdAdstetsHdr Mt

otcj HdzsMisd tOMlsestc” doj Mkej ®&BOjted J (11, 2%),
Mtstelsy | OHddZO. MalsEewi@oe KWi'e BO«2[0s0j1s) ff 'disH G i jslsz g |
S jtocd d&3j dzls Odzdzj & sH ddzj, tcj cdMmMistetso Ots dzdy d MOH
BOdEddzi [dJCite (9, 7HH©HIQ Q tQdstodsddilaf i MEzoJ d3C
CtsH Mtstels j§ W© djdzOmig Isty L0, Potdakietzal., 20081 ©81,7%( Mi | i voj evi
al., 2011).

1 Elstcdlsdodzd CoOdzdlsjls §fdzsHO &EOddJd o jL Odz
CdMmj dzddz®. 9 dO° L OMiskYy? j dod dgOs@Bdefdjdzm g Szd figfz d
‘0B EZydzO Oifidhgvalzef dd@018 . # OH joy [HAOzts ED dzdjelzfzO ° y ji2 < §
sBtodRiste ] Qg d j dafifiis@r i Tasdzds s dz0 €zt fipgf Bz 2O drdlstl dffi€ O
O0BEZYRZO (1 dzg @HGuPO" 2 kG K dhC j Cdmj dddy M {ts¢
Cdzyj dzlstcOyd " 0 ° @ ©lr QaghevaSet| dh,j 2Bz ¢ etk | - & ¥zgen
ftioszy©e 0 £<d 14 otMmMls® Hdo? ] ®&BOddd d Hej] Mt
Emdzse &30 uvktemMCj, ls¢tcddzd dimts¢ MOHY O dzd d3lz dzf
Mstep @S s § ZsH s fdAgP Uz o @Q d &2 CdMmd dzd dz0O S OHO L B
hi<jtwy, HBC Mmj C(Bdyj dzlstcOy J Odzstsyd® 0dz0O d ftsH dz
tcOL o5’ j I3 IBas&®Iff § sMOo d <, 2 1; Stawgm® gfmistady
Auggpol e et al . (2021), Htfa>|O‘ ECEfdda Cdfm
Efmzso B3O [ jlstsdzd  j BB 1,81% HB 2, 42 %,
BOdZddzj d MmMtelsy mjtdlsdv ¢ O szq’:.% ¥ ToteamC &'t @adtcd
MOHKY O ftodBOtedzedr B lsOBSdZJISO ("N j<jtO® d BGtcc Odzf
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Mpernep nutepaTtype

dzts Cdzd BOIsMCd WOCIsted. wojlsdtsis &3O HJte]
H MistcOdzj , ¢ BH d3dzts ctafseH dettdifiidls 7 Isedj wigts Isod@f Spde ¢
¢ O n €dfmJ dzd Eal@ianizet 4. 029016k ajkdg@d ( L O jHdes MO
i zdsa@dz R g § ZsH O d&Odzddzj . 1 0 L dOYyO ded " d h §
EClssL O d MOROtL O, uob‘q’@]dﬁsmmJQMteGXUOﬂzitsﬁsdajG&eqt&
EmMdzse © 0O j ¢ 0. Zhao (2007) &ZzOossHd HO tsf
HicOlsd Mk dejL Odsj dz? dod dzj f sMtcj Hdzd dL ot J daj
MstcOYdo O J dO MO Mtstlydzd B3Ck¢dmider CBtJ afhiz ff
Ld&ZOYyoO dzgj 90ted Oyd jJ E MOHty O B MOROtsL] d ECE
MOonOotetsLj fMj StkjlOs tH 0, 14% Ht 0, 29%, HBS My
, 1% k LOsdmdsilsd as@01I)stdiszi .z LizfpdatssadvdgB@ LeQ@f OH dzj
CoOdzdlsjls fdzsHO HBisEsswmlsdo ROd g & § fi)ls to tf g dfds H @
MOHtY O EkSCEfddr N j<jttO® CtH Mttlsj [dJCjt (BH 8,
MOHtY O BB L dzBlsdgy deafiy ¢, 8SBiSISO®, 41 %. wltstets dH
Mz MilivojelySht d¢tdz@dsHj(20@ “j MOHLY O ¢ 24 dzd
lJdzOkkjls ¢c0O jdzgj bk wteBd d Bt 6, 57%. wbkzf jtodtstcdz
MO OtesL § (&S OL k2 d&zp dzdgdz tdls 1BHJE & Hallmann, 2020). Kafkaet al.

(2008) Mk dmMfdlskz E<d SoOddljl §d&sHO MjHOK Mt
StelsO [ dCjtt JBO dO dedyd MOHEY O MO-OtsLj (0,7
Mstelsj 1 ddzOBjIls (1, 65 %) E {ts
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stsdzujdzlste@uq"J hj<jtt® d ©OMketste? doj MmMkzej
' [ BCOLOdes " j HO M fted dedmCd
(Dawviolo6et BhOted OB ddzdshmls Ek ftedjHLE
tcO) do OF O-ui&s@fs@%dz@‘,@]@t‘sc[ MzoBBLE s dMf dlsde OF O
Mtz BOZJdscetste 2 EMsOdsoaddzd HO ] Mtstols C
desils d RO Lk Cip@GrRLE L jj <l tctOH dfslz 20 thMlsOdzj d Mt «
94 d20 BOdzd &z0 ° j sHd&Zdyod dLeste ftoedtoHdz]n
i o9dMmMtsl " - todjd£? tof sefdds jtsH dats @ 1s f Is Jff IsbftpHED. dMi |
Mdukz HO §todnHd B @30k ) di3d dGO B6 Mk Ofzdes H ©
j detsdzdzd 5 € s B sdzj dzls O 3O, Hstf cd desmd E L dzOyoO
j B3O dMmlistc O eaf alO19PHFPO HOsey OANn @ d Is OBBd dzO®  (
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H 21, 26 HUsOo3dlin ditstn Isnd§oledi€nbtiptyte Isfij o. .
dgdhd MOHtY O° o dlsOi3d dz®,7 CHLBsH Mt
LB fdz. o wdzdydze CO sy Hilpsfgls g NP z@HBPLS Ots P
(2019)  EmMzseddBk®O 1 tMmdzy d mjteyd Gt
mMeo. d@3. f d&z. , HEtC " jJ CtH Mtwlsj [ S jt MOH
‘MmMed f dgOmisHO Elsdyk Cdzd BOIsME d Emdzts o
fa Is © Ltcj dzsfmls & otcjddd BJteBj, dzO9
JtedMmisdsj Mtstelsd. stsdzd yqd dz©O o tsH J Lo
ZsHtse d BO &Odzddsj , f§td ujdBz M °d
ON) 00 fr]ptssfr];d3®¢4¢4d30rt§gml-‘dm’rwdada4 eotsHg | . ‘
Msdykz HO fdasHtsed dOdddsd MBtelsy mj ted
9J<d tcy O tcOMmMlso stc? doj MmMkzej d&OIsjted " . U
MOHY O° hC<fftad@ ro j <d k EMdzscoe ddBO eotHdse HJWJdyd
Ltcj ¢ O, FecdzOodzesds LBtsG ftso j<Odetse MOHty O O o tsH
tcOMmMlso stc?” Jodr dBOLjted © 9a8<0O (Stavang elepajadt. |,
a.(M18) dfmlsdylz O &P @ dzgzd 2 j MOHKLY O O wOMIse s
fsMmMiss” Odzj dL dBd ' & dzf dzOosH® O Odzd- BJ? OO dBOA
HSSC " J MOHEY O ECEfddrs CdMjdzddd Bdt oj<d k &

4 OHtY O ¢ fgj deddzO, Odzstsyd *° ©0dz0O, ZClzfdedrm W
OmMSstesddzmMSlz Cdmjdzddzz d ddots OdlsdsS mMdH OIsd o dzj
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Mpernep nutepaTtype

mMesmisd BH Mstelsy , Odzd d L toj dzts iy dzettfildzts H O
Mg o gdzOz 1 ° MC § s besesHdh  je dhists
n WszisdzO CsH Mtelsj 1 ddzOd3j 19 tds5jHAZEB 7d3M IAd dp O L
H&XO “d twjedMmlstse Odz Sy 1M0Otc g ) fiy otcaldl) it
ddzOdzy dzdy 4 otejHdzsmisd (287,0 HEts 3
MS-Q-UM£NN$ME®D te i dzts MdegleBOY d dfSQ 6 C
izt Bwjaddftds v k ftsecdzj HE MOHty O © kS kY dd
EZsHO (Guerbeje EEAISCHEE246IsH o dzO0 OCIsdo
BH oMy d ¢jdskdfo (Dragigil Maks
fasHo, ftd yj B3z B0 d § disthHHs@Id o dffc
Davi k et al ., 20@B)itscskEhtH s ddzO0¢ OF
s’ Cstej ZOyd ' d MO MOHty O j BB kS Y ded n
et i,Ddzbd s@ffyd H @RPaldzd & OF Oy@felscf fifs@ Hizis WIODAEOH L
JdetsdzO JithdzeasddzdH d 2022) d&OoetsH] HO (
Osdodzz OCIsdodzsmls, MOHtEY O Sl dda W
b @Oy @&] . 9o dlsORRdJdzO C £k { dztez0EzDd dpR) <ffstc
dz@od 8 HR @D © dzdizd dzO o (Rolbfe@ioeOalzd2D02). Wang et al.
lsotcHddzd HO odMmt¢] IjdkfjtOlkztc] IstsCt
()BdsﬁdeMMMde QmmmeUB@IE { &z80 8
stcj] d&zOyd " k& gL d3j ' MOHtY O © OMm¢ st
dzts ¢ QOﬁOudBJBO
J dz Ctelzf § f sdzd W J dats dzdzd ~ “JdHdC
BbBO@BBud%@@&&@%dJHd&&%@dt@@@
te et al ., 2010) . vts Mk ¢ dzd!
d ytte jdzz Bt ' & § dzZsHBSOe d BO. ¢ dz
ddz Ocdzd S gdiAs jd Cs] ©) e k%G =Bt sz
dzd tej ' J dz@l]'tchr]lch[dzﬂzd (7P.r iffosL deud ‘¢
Mk Odzastsyd Oded bk fHtedtetsHd tojls
OB @ dzlizts fipls dd, dzlsLj He®OE Yy ¢ j € © MPIs e z G
(0¢{O] Umd&dgsdg YJ GO HBEZOLd HB
0¢ 0O d3ts md dzO0< d h j fmis &zO° B d
j d&zOte G tsdzd H d dz, UJB%dMNm %@MMMM@W%%@&M@MHd@
allesta,2 0 0 8) . RMfdlsdoa O 0 " jdid MEse MOMIsOe ©  dztsH C
d OdRfdHHHE sL dH ko j§¢ ftodmkzlsOd k f w266 Lk (306G s>y ©
Cfddas Odzlstsyd O0dzO 9 j ©df d¥andd@etdzdzR008)B8 ts° j dzd &3 f dztsH
AOQBBmd Cs'"'d EkEksduyukz d&O MOHtY O Odzlstsyd ® OdzO
‘J o, BJ:&B&BGd‘O GO j° 0O, joHdgrds} al.B202t)Bd Ms X i tcd
fJtOlskte] MBO® k° IS hfakdls Sa c @ dzlhiy-Wdng €& add@20(1), 2 0 0 :
atstzq Mistcj M d Mme j IsdzsGijdset 4., =201 lkid et &l., 2016} Givéz M d
donaba et al . A0 this)zj @Rls Ziks©@®BZsS dtrdedf vy dz0
HtsG Mg RZO"  qLOY jdzd " © ftesdzd dzO H N
ouo‘@q@ ft50 j <O jd&3 MOHEY O O Odzls tshyetid O %O 0 G H |
LOSC? EyS O Hoha)ChZ dd Mz | zesteitdH dedtd anl@ " (j MC
ol<d dO CwO & BjtBj . Il stej H disd3d dz2s©O B §
&ZzO MOHtY O Odzlstsyd OdzO dqBOZO d Mtsels O.
' k<d CoOdzdls glb atfldzte H CzdsloQaHI[HRFR(IR IR dnkze d ? C
n BJCtktsticOL R3dzetsy O O J &3 dBO" E o9j<d MOHT)Y
O MmMisOdzH OtcH dzts. ztg Xif dpdztslzfz £ dzd d®, M & Hedz¢ s Bd3@
Isd OCEd@BzdzOYyd k& Odlstsyd Odzd dzO o tiztc B C
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https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Vangdal%2c+E.%22

Mpernep nutepaTtype

FfGo 5 L BtSG Bd® dad n o] CEdZOBtc® tOMmilsj ¢ @ viias d
(e6dBjtej dzd dzim ¢ © € dMmJ dzd dzO, ydlssSddedded o OES Mmddad
fesHkSCYyd £ Odzstsyd” OO, Ekbote' jdets " J HO Lk tslstcj B
(Ramachadr a & Ravishankar, 2002) , HBEC ftoj B3O Pas

HSotsH] HEts MO jifJOc @zRlststpd]” Oa@mis j ¢ © &Bsek o j <
fklsjd s OyOdzj bEOdMStedfyd j c¢jdO ES?Ekyjddn
LBBGEO lgsy j M Eydlsd oj<d MOHtLYy O © @ yH dasdil
zO MisOdzH OteH dgts  tc @ifkilgatsay, j2022; Zapoda’e€ al. 2006 | OMEzf tetsls Is
Mitrovil et al. (2023) Mk EkletwHddd HO dj { M
BOzddeisdL o jHjdzdr RIS ESKBOOdRHEBE Oz Oy J dcsd3 tcOL d
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3. Jimrsovrméfpusrifruvfrr Revi{oOrrRIONG

31 fimrsou

RMIStcOY o OV sesar®@ " MOH dzse BOIJjted OdzO dzO to(
BOZddzy k2 EmMdazse ddBO Isted tj 3 d 3ZCR defgdsedisHzIs@zo OL° GD  ofrfdf
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N 2MS ¥ MS MS MS MS 0,5 0,1
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o t5dzO dzy O dziz [1s. r o1 R sBsekz<OoaO® HjljSyd E d
§JCktcOdzdzd B3 tsflintg i 'desOkz IMQEHBLOH )i tesdzOL § = J Hdzts ff t
d B3d ted ddzlsjdzL dIsjls tcOMmMj ©Co 0O O Mo jlsdztsmisd d W
detsdzzC d&zj OL O w©WOHd Jdzddizddoyd J t1 s, O HtsB(d  j dz
 dzlsfj@& wlsoasjodffdi® 40 Om. ANdJdzlsteOIs  ° § ZOCsdz Istsa
dsttsdzj stelz BOtEjy Sysmex (Sysmex Corporation, N
i sty do OF § ot HdzsmIsd , COts (ddzlsj tecdzd Allidmis @pdgH Ot H
fsL dzOlstsé¢  dglz € dzj Otezts G R I BB ste JiP@AH teW Rz ste j iy deyd “ j |
dz2zC dzj Otedzy r1s. GO/ Gl §d¢ ddelsj tedetse MlsOdzH OtcH O °

csEgEEIT—

e Odd ¥ dstjmyjdyd | 50 hseksf J &Pt Esnissd
dz0o j H j dzj otohs @Bz § tcj HzOIsd o dzj ‘J]H@[dztff]quOWdzlzist
tGszOlscstdz, MOHtY O Il s d HisB d Hy?Jj%jdg d3jH

BiHd Odesds GO/ G1 §dSO ddzsj dese mbomHomHo &0  dzq ¢
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333Ruvt orrRIGNY{pusrRf ve[ [IRS O

10 dfMmisteOx do O° j k Lfad deSgdigapif@iztnpsdeds@ {§ sEOtezd ey d3
MOHdZf gO®d L o jdpdjSdaifishic OL d3dzts y O 9709 ¢ ffds A daHdEfEHAIzd d5 tc O L dzdzt
(dLHOdYE BZPEGH " € Odzj ¢ Eafls s 6 dzls BPLIO.

RMydisdo ©°j " J ©BeBkrnoOldds yjbdtd jChfjtdd]j:
LOMdzso Odz L OMO (2018.) Mk dhf dIisdg cupd GiHE@SZ]OD t

H
CBHBOBO dMiswOy o OF O f OtcOdsj Isticfls jodgrgd) @B @ Qs @ O df
2021.) .

fdzsHO® (2019

bz 7@ OHdzd y) BOdzddzi HEGB G  j dzidnis@eizs © @ i dss % Oa GsHzs O
JLHOdYq &BIs(e ) Sted @ d dz0 d2)

334 (sultRIT1UOJIURLTRY OM

[edjn ' | fsidsipsf gy (s 5. | OGO 6 Q foylz
teOMY sted ftfj fidg dnes@dzdy ([ d¢J ©O0 diz | fEdOfPsY j ZOBO " B«
HiclzG O Ho  tsheq K lsitists Gy OH dztayj g[S j cie@fo YHAZ @D 9dO ¢ O

490Cd ddots WOCLtste® " j Hteddj jd k& Isted f tsdzC
sBlzn o AWBIEROCHB L dtetsdz #i @t jdzls] SfeRy ~frptddsifif § O , ff®H dad Yy ¢
tcjddg@o sH® O O O Ek ¢ igf jesd dgjS@AE (@Gt © d&OotsH® Qo C
scdzj Hdzse L OMOHO ftedddd “jdz “§J MdMmlsjda L O L Odzde OF
sH 0,3 m dft LOYLWuREBACE ho j Bt COf? Oyo f

111115 H detsfpdets 1 ,n*1 S Of ? Oyo
ssCd3 diMistcOy doa O O fteO<jdz " j kEIsdyO® MmdzjHj <O

1) Mstelsif dSite d 1 ddzOd3j Is.

2) {stej C &zO MOHdetse RO jottsdf 'L ©® @@ § tizfp thPA HiRREEI® 9 O dj o3
MOHdzd y d ftosdL o j Hj dzaj MisOdzH OtcH dgsdz 3 IStSH 50
(S tsdzlstetsdzdzy MOHdzd yd ) .

3) dizOo tsH® O OF j fteO<jdz "4 EdyoO' Isted tjy d B0
x Cd3 oyd Odzdes HBPoESH® @PoCGFC jjd3 (10 0D HasEHIGO '  dzis Iz

J 9 Of t5ls te O dzfn f1H0LEO \ o’ fifs d3)
HEZC tso Odzs  dzOia@soHS HO 9@ Q¢ jIds (5 0 %izOai 1€ 2O d j dziz B
Of tsls te O dzfy §5d0tY® y du’ fifs d3)
HZzC 5o Odes dZOde®Ba S DD @S Q¢ jlds (5 YazOHtisE jdzO Y | dzizs B
Of slstcOdzMf dtcOyYd * tsh) 25% [ ufy.

X

X

td
J 9
ted
J 9

25



O6j exkarT, MaTepuj ansamwameToge UCTpaxwu

ltej HdztsIs J o Of w3OtdA@tidg )l tc Qu s Qulz dzOlsa j e COt
JoOfslstcOdzMf JteOyYyd "4 ([ vts) d ¢sij¥dyd Jdzkso ¢ kzdsl
COowOCIsjtedMmMisdsj f¢slstesh®j otsH] BJd? Cj Lk Beekdtsmiz d
al.,, 2018).1 tcts G dzts Ltedj 6/ Q digQj BISHR@O dzif JtcOyd " © ([ v t5) J dL te
Hargreavea ( Har greaves & Al l en, 2003) , CsH CB8° §

Bq dod B3O dzdzd d3  Mtej H dd3 Hdzjodedd3 Isj BY jteOskZOBO
skdzyjotsds LtcOyj ‘' d Hegsddedkl sBOO&PRY) KsCOB]IS]Is.
Csdzdyddzi otH] S8 E ItejBO HUBOEY ZDIs Hdz] dz@za H3H o C
JoOfslsteOdmy dteOyd  j, HtsBd J fed GY tis0c O gl izt & @ Q fefts Is
e Wjtojdases T toj 2L JIsdt iz efigtf yHOEISA JHtcsd3j Is§ Stetsdztsh
(RHMZ/meteorologija/agrometeorologijpbtencijalna evapotranspiracljal v f jtedtsH Ez f s
Csdzd yddz©0 ot8H] HBHOIKO &OoatsH® OO jd&3 " J bkEd3OS j dzO
[dted ) Ctdzdyddzj disOHABD dHOHE) o dgts dp taladjo sz k2§ tslstej B t5d3
4 Mttsets’ jdits SH BO O Hts Mjfls] BBLO & [jKM\dey 3,
otcj HdetsMiIsd s d (v LO ©9jcjlsOydsdsyy MjLtsdzgj 2018

v OB j dg@s ja.dyd  J das)S zdelstzfefJ (L dad

otcjHdzsMisd J o Of slsteOdzmy

2021)
[ iMmiy stsiWdyd’ rvf (mm)
Ckdskte 2018. 2010. 2020. 2021.
[o° 0,6 85,0 60,2 65,3 70,8
mk dz 1,0 128,6 135,9 120,2 139,6
mk dz 0,9 101,6 133,3 127,3 145,2
doclkmls 08 99,6 106,4 109,7 103,4

VS kY dz0 o3 ) udzOf € ssteiMdf@zPy & dsH gzOo SHS O OS @ 100

J 420 dtg fidp@ugstidrd U d dzj @ He@oydzdlaD Isf U figlsd (T QB z© 5) . s s
Cs°" 0 My HBHO  jJ] dzZOoaBH® Q9 0Of jdi3 L O pHuHzdgtCnGd@® Q vt ) d
v OB J d40] fipj. udzj § OH Oo ddzj H tHOEUS ala] ALY @2DO ‘o jtsdg § ( O MJ fIsj d3B
100% v

. ‘ . stsdzd yd dz0 o tsH J

[ ifmj J({;gélzgﬁ i 1 OHOaddzi ( mm) 4O s H 0@y j di

2018. 2019. 2020. 2021. 2018. 2019. 2020.  2021.

o 87,9 84,7 1028 844 59,9 0,3 0 0 10,9

mk dz 91,0 169,3 1634 1473 26,3 0 0 0 113,3

mk dz 74,4 2199 265 127,7 834 0 106,8 0 61,

doclz: 59,1 50,2 46,9 117,7 335 494 59,9 0 69,9
H sBLdtesdg HO °j Codzdyddz0 f OHOaddzO f{ toj BO
ZzOo sH® O OF j dBOdzddzej & 2020. GsHddzd, dzOotsH® O O
Visdyo mMetelsy d fste] CdzO MOHdtse BOIsjted OdzO dzO

BOdzd dzi d MiEdds dfoakigjdzldls s5° 6 sH d dad .

335.Rul RuURI Ol QT Of [ UL R

) t5ctOdi dhlseOydo O O | e
yd? & d&o¢h j«
1 Ajdesdzsh € j
T 1060k ke
11 @O0k steq
1 1060dk) Istd
BOdzd dzj ) .

sBkr9oOlsdo BGHt] ' do O
fteskzy©eo 0O 0O ctezf dMOdzed bk dzj SsdZd S5 Yy
sMtse ddzj &Odzd dzj ;

9JCGJjlsOlsdodztse f tslsj dzyd OdzO 3O dzd dzj ;
GJjdzj tOIsdo dztse f tslsj dzyd " OdzO dBBOdzd dzj ;

CoOdzdlsjlsO fdzsHts9a O (WdLdqyus O, =~ j dsc
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3351. Ajdsdizsh Cj simtseddzj BOdzd dzj

L sCodtk W, sk B RBsfHiBEOY do O O fteO<jdzj M
T %W jdzsWOLO Yo jkOodoO stePsE®fISPE, SO
T WjdesWOLO Lij 0 fdcsHtse0 (fsyjbos, Cwod d st

335117 j dzW OL O yo j 5O O

10 Mo OCd @dH fsBHjdeddui § dlsideojPigiigdz isteslg ©¢, Ct.O”
dsWOL] YojkOTO jEdhstssOf jd&d HOSE®BO f§yjlst
Yo j OO (SOHO MO 90% Yo jlktso O tsf OHdzlz € tolz ded ydad
HOded O 8. & dzd C O

4 gt
- £ ™. A Sl A o Pt

b dzd B@ j dzsW OL O Yo j(ISVAS 13s ; b3 Crtimfolzi o dzO dz)

33512A jdzsW OL O L e O ff dzsHO

10 Mo OCd bdf MOHddyO SCStH BJ dMYf dfls dsote@xzjO  fij
WjdetsWOL] LEejEPMdas@OE B3R L OCOBQj P Licjdzts 10%
LicjCWWOdz f sfmdzj H® j B 8BGO ,0d] PfLjtadsyWkoRQist §.j ¢ O k H

] -. 2y i
’ : L& 7
2 - ~ g2\
past o - Ry
SN Y T TR AT SN
o~ o N, :
i L \ Pk <
- i
- 3 by }
y a 'ﬂ'*;( ,-’} ;&\'
/ Lo 204% el

Hd 0.0 ) W OL O Lts) ¢ Q Wisdtsn O sde@ dzd] digo dz)
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3352 1 OtOdijlsted ojcjlOldodase §tslsjdzyd OkO Odd dz

sCtsB YjostesesHdh S je dMfdlsde®‘ O (2018 202
ftslsg dzyd ® 0dzO:

fBtets’ dsodrms dqLHORZOCO s HEYydtsdz di3j Istelz M f Odzd te

fBtotizgcHEMO 8 HEYdtd d@Gjlstecz dL HOAS O;

TSk d20 HEYddZO dqLHORS O (cm);

THEYddO ddasjtedesud © (cm);

14 50teh dide@iztbiyls §; (cm

1S 24 d&zO tadid df@iz@ 0 daf) O (

RIMNMfdlsdoa O ] fOtcORjIsOtcO® o jcjlsOlsdodatse § slsj dzyd
d bkteduBsgitasidg sted” MSdd3 dsjtej  Jd3 dzO CtO k2 o6y
GsHddzz (2018 2021. cetHddzj). 1ttsfjyoOds Btes’ dLt
Btets' OF jd3 Modh dLHOMOSO d Hj?jfjd MO HEYddsd h
JLHOAZOCO jdzgp Hyfeotsds, O Bt dtsHEZMO 5 HEY dsH
ECkfdzy HEYdJdz qLHORZOSO MO Bt jd3 dsHEMO. 1 ot
MCJddeod " j ffasOUd HEBRESEdE dEHsJD deffets o to M 'djdetdzts ¢ dzd fyls
ftcsetcOdBz Adobe Photoshop CSH dzchaftiads &tc€h@k dzd
fsoteh ddzj ° §v tzOK G &0 ¥ Gdzd MdzO s @Hz§ @&O

335 3. 10©0Od)lsted ¢ jdzj cOldodese §slsjdyd OdkO &Odd

ssCtsd3 btesesHdh C je 2AMAYIs)do @< & 1 Mk  Mmdzj |
Gjdzj tOIsdo dztse f tslsj dzyd * OdzO:
fBtes” d HEYJdO twsHdd~ cOdO 8 dLHOMSIEZ;
fBtets” Yo jlstsoa O ;s ttsHdzs' G tcOdzqd
TBtets” f dzsHtsoa O Y8 dL HOSE;
s fs5 dqLHOdE (9g);
detsfy 5 HEY detsky)dzj stclz M f Odzd t6 ©
doO® ] fOtOd] Isodid cQddd) t@Bdid dzjsc i Bds?) j dzO
otsetsHdN ¢ d&3 d if iSO dfyxiddd®,? Odz&  Pls e 10K
S0 fMkz ®©®BO9? jdzO® MlsOdzH OtcH dzd F B W ¢

d

HOdzS 2 BSHte] ' jdz " J ddted ® jdg 3OMJ kB iteC
d dzts fiy @ d diats o) il Hdgjsesl] . " §f Odzd 6 © BHt] ' j
O s " jHdsdE JLHOdIE d Btts" O dqLHOKRZOSO {t

335 4. 10tO®Rjlsted CoOddlkjlsO f dsHO &Odd dzj
3354IAdL dys © MmMeats  Mlso © f dztsH O

RMy dlsdddE gyt d - { tsifipts 0d dd§d dzd dzj sBOo? jdats ° § iz
L Oo tch dats* BJjtBd IssCtsdg 2019 2021. GBHJdz] . RL tcO
Cotedh <jdzgj Mk LO MsOlsdmMlsdyusékz BBOHIEZ.

v sCodtk dMfdkde OO0 WdLdySdr Mot  MisOo O f{ dzts
fldzjfn § <d § OttOd3j Isted:

1 B36MO § dzZsH O (9g) ;

THEYddZO § &ZcH O ( mm) ;

ThdteddzO §dsHO ( mm);

fBtets” CBhlkddyd k § d&tHE.

1 O9 j HJ dzd f OOz Istcd sHtcj ' j dzd 1974 fMls OdzH Ot H d
ftojBics O 0O¢ jd3 dzO kL tsteCk tsH 20 f dEZocHBS9 O {85 ° JHC
(Y dzts 60 sz @GP @O  zZsHO ' j tSHtcj ' jd2O djtej ¢ J
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(IKA-Werke GmbH & Co. KG, ZsokY j dz, 14 BOYL 0O) . r d d3d der d ° J
dL O wdepH ] ' jd2f Mk d3j tej © j d3 CarlcRetld Grébti@Erdgrimy." z B dzj te ts d

1 0Ctsdz LOoateh jdagj WdLdycjy OdOdzdL | f dzsHts9 O (fr
cdrnedgesd MSCte MOMIsOs 0. (uWLssigwsdzOdL Mis i @ dzds
LOMBL O O O MOMIOe? jded d dOftwOe? jdz " jJ (simj yo
SHtej ' doHASHO PO oMo ste? doj Mkoj &OLjtd j, Skt
f dzsH O, MOHLY O ECEfddr d ddzoj tcls@z@ ¢ j % j &&OEO MO
o dlsOR] dZOOE d OddsdsCMdHOBEd dzif dz& G @@ Isls sl @sH O

3.3542m]J dzd ° M nds ofiPo tf ‘dztsH O
1) OpgpefhuBawe capgpxXaja pacTBOp/bMBE CcCyBe MaTep

4 OHtY O tcOMmMlso ste? doJ MiasiEtsdi@Is Hidd Jjs Otzdzets § ' ez
(Hanna instruments, Carl Zeiss, Jeae r many ) d otjHdtsMIsd Mk dL Oy |

2) Oppedqinmpmx®e] a UHBEePTHUNX, YKYNHNUX wehepa un cC:
4 OHteY O S kY dzd d ddzo J tolsdzd m hi<jt® d MO=RC
d3J Is tuffd SchoortO( @ O d3d <, 1989) . [JIssHO Mmj L OMdzed o © dzC
Cs'"d E tHt]' | dafEH jz iigdB&H@o,) (s s ttOfMmiso-tstc O Lk
sCMduO)(.Cuv €C€dmj dzts* mMtej H d dzd | i) @ 2€ ®ded ddd 03 ° tStdze d
J Sodo Odzj dzls dzlz C sdzd yd dzlz J dzj d&3j dzls O tc dzts dn Oc CfrHESES & s °
ZOlstcd dicdglz 2V .66 kENamGtectse C OB ddzH G Olstste.
H4OHEY O | gSBefdddddr " j<jtcO d MOROteL] “j dL to

3) OppehumBamwe cafgpxaja YKYNHUX KUCeNWUHa

10 BHtej' doOT ] MOHKYO O ESCEfddms CdMmj dzd 2O tsH
g) Cs" 0 " J tOhpswHsjte | dzOo Shodz 1106 G sBOO? edO® " j I
dzOIlsted * &z d3 :q’Htetser]q’HO ( N O tiels dgiidsd2@i £ HO@s0 QofudfHHAIEY GBS s
ECEfdzdr C€dMmJ dzd dz© d 3tc @ WE dz@lec O ° . O d3aiday iz ‘dzf) & dzd G dff digt
Elstesh jdzse 0, 1 N jNadoHtc O iddgQ dis fifistetsy j dzlsd @30 J € o9 d o (

4) OppehumuBamwe capjgpxaja YKYNHUX aHTOuUM] aHa Yy n
JHtc]' qa®¢J MOHtY O O ¢ kY ded Odzstsyd " ©0dzO |

HdW Jjtod dzyd  Odzdesds dBj IstsHtsds (Li u et al ., d20Q2).
nSBsej dzdL 89 Odz MO 40 ml J EMsteOS ydesdzse tcOMmilso stc!
85:15) . L nBBSEj dzOIs ' j HEBHOIE ° tsh 30 ml J ¢f
WddzsteOyd 0 90CkEd3 Wddzlsj tetsd3. [ MisOOC Eyd otz d
tcOfMmilse Bt O, dqd oStz Ho O MOLO " jJ Yoot dLoth j dz
dztsted30dzdzo[ M d HBBYES jd JSCMOSydsdddz tcOMmilso Stk
HsBd Jdetse jJSMstcOCIsO " jJ t©OLBdZzOY jdes HOZzO®Y fglg d3d ¢
HSf k¢ jd 0,025 M COdzd @3 mndzstcdHdzeddz W jtesds ( p|
OyilsOlsdzeddz f W jtesds (pH otjHdsmisd 4, 5) .

10 MjSlstesWslstsd3j Istez d3dOtc¢j] Jenway 6300 (Jen
HtsBd Jdadr ©OMIsotstcO dg@zj 5 &y ffdzi7.0 06 QHNeY OOz € 2 {f
dLtecOykdzOls EkftslstcjBtdz BsdzOtdse J ¢ MisFIHzG gz dzts ¢ H S
dL dzsmdL&B Y d Of st Odzyj o BO MdzjH]' 8° Wisteds

0 [(Asid Aoo P H  lsid OAcipH 4,5

tjLkdsOobd Met dmEoy § dd o © dzp-dztiz® ¢ 51 d OEzd Bz dz1 0 0
BOMJ § dzZsH O ( mg3cidfre s L ugfi@o. detl it . ) .
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5) OppehumBawe capgpxaja ButamumHa C

H4OHEEY O odlOBddO C E f dztHkz &Oddd ~j tSHIic,
(Rikovski et al., 1989).

L steyd Mk d2O°  f .y =~ BBEScE | dzd Lgs o fodas Hds® o3 Hdday d3 ) &z
100 ml L HEHIOBIOS &OCtsdz yYyjcecoO J MkH HSf kS jd HE
CdMmd dzd LIOOHGCH 1 O0Ctsdz BHdz YOO O EZLtsOCO dzO MmtsB ¢
SH dPzzIsO dLoteh jdzO " J IdltcOydHOIsHO (dK IRAAM I bHIIGIED
iz i3y stedzj CHMJ dedulzjf ( HOo j Mo jlsdzts ? B dyOfmlsy BB j.

stsdzyj dzlstc Oy d ‘vz ofddsidyd dZ0] dL tcOYUkzdzOIs©O dzO0 sf)dzt
KIG:d dL tcOxmpoled ls'OB3@zZoMeiz ¥ § BOMJ § &zsHO (mg/ 100 g

6) OppehuBawe capgpxXxaja YKYNnHUX dGeHona y nnopy

4 OHtY O FCkfdedrn WJjdesdzO tsHtej' jdz “ j Folip-j Clstot
Ciocalteudzj ssHtsds ( Singleton et al ., 1999).

vL steyd Mo jxdr f BB O®] didafoddzdmidfl sd3s<kz h IO
nsd3tsc § dzOIsO  ° § L jte d2 o tgh jdlzO j Mis2e@C ond * O € Mistc ©
(B IsOdetsdz/ e sHO, 80:20). vLbteyd Mk ftjBOyYjdd [k
1 0¢tsdz yj dzstedW 2z dtcO’ O sag0O 53 WfQlzzAsm H LIsts® j @Ok ° j
Mk Cstedh <jded LO HO? ] OdOddL | .

HIsOdzHOtQHdzq’ tGOfnlsatsth’ &ZOf tcOo? jdzd Mk MO ¢ Odzdzts
Hts 200'c@gdmHtsBd O O COdzdBttOYd tshrizj st€W@ o . § t§ d3jodj @
ml 10% Folin-Ciocalteute | © ¢ j dzin O. vL Bsteyd Mk ftesdi h Oddderkedz® o t
GmbH & Co. KG, zlsOkzWjdz 1J4BOYsO) E IteO OF k& ftsH
1,5 ml 6% tO#flcndsitsQiz@dls i i aAsipfytsfdetdp 5 § tetsd3j " Odzed &
ftcjBOYJ dzd dzO s @dgdats Oz Mmlsteh jdBCtSde sydls©eo O j Of Mt
ftcd IsOdZzOMOdzss® HEYJded tSH 765 nm. {JjLEdz®sidy Mk
BOMJ EndgsHO. /10Bme . G f dzs.

NAHTUMOKCUMAAT NBMHAOLBO) CTBA

dbdElssCMdHOlsdoded SOfOydljl §dsHO dMmfdlsde Odz
ABTSJDPPHIs j fifldigls S g H.Ols d o dzsfiyls g

T ABTS T1TecT 3a oapefhuBawe aHTMOKCMOgaAaTMUBHOT K

ddzZsdtsSMdHOIsdoded SO ®YEIE ] b dztf dztpH @ B &3O dzdsdiedn Is s A3
: vLsteyd Mo jydr  dztcHise O d3Odzd dzj Mz dzO0°
GjdedLsoa0Oded kL s hlsOf datse dBJS M tcO. [H
dgWzedtcO® j . 1Hd3;tsjdzO C sl Mg dzOC Y d s dittsclzj 1 Ofdd®o
d JSMscOS yd - J. t SMiste OS¢ ydtsdzd tG@fr]LsatstG “d
j d3d dzm ¢ 5 d3 ISHdzisntz 80:20. [(SMtcOSyYyd 0 " j dL s
fr]OlsO 74 B OC 2 zO0 MmtsB dats” kb PHBPJ tc Ojstftplstc © ¢
cdWkzecdtecOdz dzO 4000 rpm E bttO] OYlOBA j 85 * d3d d
d SaNgeizfsfhi( 18] dze j dzL w=Oldndz@at tisdzfiidy O dzd dzO) Hd Ostsdzd * k20
JdZsteOyffoj " J mUkOddiHieitidsizsOghy. (K dzd yd dz0 ¢ Oc
EdzW OlIsO ftoj eOYykdzOlsO " j OS5 H@AS M fso OC € tsdz
tcj d3? j &z tcOMsoatste " J] tMOe? jdz E W&Otkz d&O Ml
BdzOY j dz 9 6 YWsQHY) Qdztlt@Cdls (HOO ¢ j ¢ 9@ EOpHjs te@® ,00A O( |
Jo0O0CB ftodfte d&3° Jdz toj OCydosdzd ©OMIse st SEtedehis<€ indf
25785 jIstcOd3] s P&DOEBB 8O Mpd &zdzO ¢ d M dzd dzO) z J IsOdzts dzlz
tcOMmlsoatste (0 15 OM), E yd? ik ¢ tsdzflds HAafiGs X & Qfdzdostde
HSHO? O jaz 10 Ol JEMstcOC OISO f&zHO E 1 ml tcj OC

(o)
(o)
~—

5*u=r,~=tng_gxl- o211
”Q8§r3§r©"‘*“§r&©
~==3: c/Ttﬁ ST T

—. o
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otstelsj CMz HmEOWer k KA GMKAE & Co. KG, zIsOk% j dg,

OpMBsteB OdzyO dO [SOdZzZOMdets® HEy dded 734 nm, O dO¢ ts
OdElsdsCMdHOIsde dzse SO OYUdljlO ' j mM&BOS jCj Opfsts
ttOHdS OdzO. VST dz0 OdelsdsSCMdHOIsde dz0 OCIsdo detsfls
Csdzdyddz® vtesdztsS ) jCoadeOdzj d&zZOsO (TE) dO 100 g M

1 DPPH mMmeTopga 3a ogpehuBawe aHTUMOKCMAATUBHOT

10 BSHEj' do0OF | OdbdsSCMdHOldse dzaj OC-isd¥ gatztl)izd
fdCteddzn dHteOL ddz ( DPPH) Bj IssH O. ltedftej o3> jdz2 = J
ftedftej &3 j dz tcOMmlsotste (MBlstOOCNSd) HriEsHEDIO O dzff dzj  (
ftosdEjh Oded d BMlsOs? jdzd k BeOCEZ 30 BdzzlsO dzO Mt
otej d&3j dzO dBBjtej O ' jJ Of MsteB Odzy® kL tstcOCO dzO Mmf j C s

l osyj dzOls dazandedyd  j DBPHOdts O O ezOls d df dejs y P 6
dLOYzdzOl f§ sBs<k Wisted3|zdzj'

P> " T 2" 0000 ( HA) /A L 100
bo-Of steB Odzy O fndz;u’; f tctsB ji1- @ fichPendse @sday Qlz zL tsig IsGD. dzts dzt

34850 ResRYS O [ trovrogd slof

(EMY Jted i34 dz2ls Odzdzd ¢ sHOYd @dzOdagBtgO’ g @add " Oteafdsd
Cstedh<jf jds MsOdMmisdys se Ml isManumgigds Bic., R@Kvijlds O S
MD, USA). 4908d bktejs®0d ‘j d&Ots ktd ftsdos? OFC
fOEOdi) OO Mk qL©Oyjdj SO MEOHS O Mbife@sHls L K&
LOL&ZCO duLdj' b Obdbdjbducds Miejnddo bijlsod

sBOo”? jdets 0 Htoddsi desdz [ OdeS Odzets o t58 € MY Jj fipls €3 =EBOAGH]

Mz ftodsOLOded OdeOdzd L sd3 G dzO o dzd = (&Cﬁsdﬂ@tslzc;dwsdtlsc(@@té\
MisOlsdmisd Uyt PL Bz BB ® Mk ftedS OLOdd LO Mo OCE cEtH
Cstedh <jd20 CSH dMfdlsdea O O ElsdyO® 0 dBiRde tddsdedsgc fi
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4 o4t frsdfdlzsr vue] [IR

v ftcdCOLOd Mk otej HdzsMISC
dzsfdzts Isj &3 j 6t Olskzte ] , f OHOeaddzO d B &OYydtsmis(d.
h j 98 2017) d LO fjtedtsH tej
¢

10" BdzdY 0 Bl Btesdzsh CO MsOddyod L O fHkzY |
mMd E std? jolz, sHOCdzy Mk BkELjlsd f§s8HOYCJ. 1 sHOY
odhjesHdhd fijtedtsH ftejbkLjlsd Mk MO MO SO t 4§ kze
(https//www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php).

41 frrtdvutd T oryromo

v B JeOskte® " J 9030dz WOSIktste LO EZMfjhdats 60O
Edzjtcided LORIjoj ftojBO Issf dslkd. 1 0 sdé jHE 525 sH
1 HBMISOIOS Itsf dztslsy k2 BlsdB3Odzdd3 oty HdetsMisd &3O  dzj
0 dzd Sy Iy B jteObiztej, Ytoddsh d Was@dgdoBy bistg P bizts ts C
4 0t QY Isists oAy W j dzsW OL § Yo jIsOC O ) s jddst jit€ s L
SsCsd3 Botse JucEusa®@Ils dgsgfg" do O 4 XdeO Iskzycso (
LtcdiGsts dzj cOIsdodets Elsdyd da@® ts wiffdzisit f @ @Buadgsits 0305 U
(Mittleretal., 2012 [ Jdd&zdets')jod<, 2022

L vOBj dfded6& OOz Mtej H® J BIMJudyy d esHIM§
COs d MdH' ] otejHdtsMIsd Isj B j cOSIBEJStsS8@UIcHZ~ O L O

v OB Jj dB@ j6H.C | i3 Mjydej Isj B3 j eOlskztcj o OL H O], H “Mjtc joHtE jiH dZtk
LO 9jG6JjlsOydesded §jtedtsH (11)

dtej H® J i MJyds IsjgfjtOlsizte

Fdmdy 198 2017 2018. 2019. 2020. 2021.
MmO dzkz O te 07 20,3 05 0.7 29
AjBEEOE 2.9 03 42 6.0 55
[ Otels 7.7 26 95 8.0 53
06 t6d &z 126 12.2 13.2 121 9.8
[O 16,7 15,8 145 157 16,9
mk dz 20,6 18,7 22.6 19.7 21,7
mb dz 23.1 19.1 225 213 25,0
006kl 22.4 18,9 238 223 22,8
wjflsj kB Ot 168 13,0 185 19.4 177
[CltB Ot 12.0 8.8 141 131 101
L 59 j B8 Ot 7.2 45 11.9 6.4 8.1
[ iyj BB Ot 2.0 0,5 3.9 51 37
1 (Uw) 165 136 173 165 16.2
11 (Uw) 12.1 9.42 13.2 125 125

dtcj H' O etsHdh 0O Isj B jtcOlskztce® 90OLHERO L O H9 OH
Modd csHddZOBO dMistcOYdoa O © LOBjdzjyjd Mk od
sMiS, dLikLjo IssCtsd3 2018. 10 9]¢ BHjdtr] Hiks Gls
0 9jGjlsOoydqsdzO Isj B jtcOlskztc® 9OLHERO IssCd o
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AT poeKkonowKu ycnoBMu

fjtedsH dMsttOydoO*O® Ek 2018. d 2021. ctHddd |
sj B j eOkzte® (13,6, tHdsMhdts 16,2 Us), HBSC ]
2019c¢tHddz d qLdshdee j 17,3 Uwu.

10 ndzOHded  d B4 Mjyd Mk Bddd °~ OdzOtt d HJyj BB
ftetsmj ¢ ts03, SHdshds ~ 0dizOte d HJjyj BEBOtt ISESA@W
lsj B jteOlzte® “j L OBJjdjyj dO -&3Uuddlz @tz §f dsjiiPIsPE O2 qf
sOBjdzd Bty My odHjlsd HO Mz “Odkzott d W,jBttkzO
odh jesHdh ¢ je fteshmjCo.

stsdzj BO® j Isj 3 j tcOlskztcj {Yq’fchd tzH Qg tcdsHYE dedy j Ot
Bsyd dL OL o OlsdfL HOodBUPAEA ‘didzdo s jod<, 2022). Atco ]
By § HO f(BHdz ] -316] dfy LOOEAGEZ Juiw Odzyd dzO ¢ s5dzisc
Ist3u’4tGOlslz]IQE{Dd3LG)H26HHtSJu. vV Cdzd BOIMEddZ EmMdzse d BO 4
BeOL jod wjlsits ftodud® Og AMEE Mudsils bjo EB&RY d2d (dFOEJ .

ldmsCj Isj i jtcOkztc] dseckz dgE@lyd Oyl E ®0dz
f dzsH 5O &d dzj . Visduykz dzO EkBtL Odes Ltej ¢ J HtoddzdC sd
fzsHSe O hists fMj dzjcOldodes sy j BGHEBOL2®G22)ZO ICH
sj B3 j cOlskztej, foetlsots k StdBdBddOyYyd d MO MbBOT |
f o d dzi®f &, QBdSBCfdz(Dud‘d MO " OCdeB YbBUPDERSHECRISTS
dL HOd difz@Rts H ts9 d &3O

ssCtsd3 adhjetsHdh je dMlstcO)y do O O, d&O oj<j {t
Ckdzlz B My u 2 (243 iy jUed)d3) datstOUzdzR0R . diftsjHtakidije 2 dz0 " s dz
®BiMdy MO Isj B jteOlskztetsds L O 1,69 HUBdedd () lis oS s HB off i tsdp
BifmMiy MO gteisﬁjc;udztsd3 Isj &3 j cOlskztetsds tsH 23,8 Uwu,
ftesmj O, HESC ik 2018. d 2020. coHddd lsj &Y ]t
stsf zO 2021. cetsHddO cH] Mk btttk " kdO, MO J
sj 5 j cOlsktcj] 90OLHEZRO tsH 38,3 HB 38,5 Uw .

421 61 o1 R T

[ Odzd 20 PRI OBE jJ tcjL dzlsOIsj COHO Mk f{tetsMmi ydz
mm(} jlstesod< & [20)dcd j9gGwk® 2D odhj tH 50% f OHOo
bs¢tsds fijtedsHO pgeiEORE]p] WOdRddey L O oBHBA M
GteOdzyd yoO, ydg J is@jdoH Seodem s iz sdf IFHEB@ ls@® L O3 dzgz dzO &

l esMmicwdd Cs@d yddz0 § OHOeaddzO L O eadh jesudhcd
HSGC ' kE b&lkc dpffjistgtdssOqdfs j 57 DdBc Gm (7o 8 J ge® ¢ y &
ZO 9 j<tdz Csdzdyddesds f OHOo ddzO® Mk O d " kdz, HBEC
‘Odgz Otclz d W jBtokzOtcl.

stsCtsd3 2019, G tsH d dzd cjecdmsteso OO * § dz0 ° 3O
odh jesHtEsMd S uvsSd ° kdO, ‘"EdzO d OeckzMmMksO doj M.
gL dsimddzd “j 395, 4 mm, hiss “jJ Bddzs LO 76% odh
My sdd delzls§ B MJ yd . v OS &f Ml fisjsifits dic j2c0dLiBs to tCotthag@iz] *
sH 439h KB mmy Sth E tsHdtshkz dO odh jesHdhd ot
f OHOo ddzO ° § JjedMmlstctso OdzO & M § Is jodiBHigzdzt260 2I0Q dzt=6
“d L dzOYyO° dzts d30¢4 lz HSjHipgHEdn 6 =G dfQ e SH tSH H9 O

stsCsd3 2021. cEtHddz tjedmMbstetses Odzs “ jJ L dzOls dzts
sSHdthE &0 odhjesHdhd ftesimj C. v Of tod dzlz, RBO |
fOHOoaddzO hIsts Mj GHtOL it dO o j dzdyduzlzdzf dztiy @ J 1 L
tcj cdMmMistetso Odgs min,j Mleg cOj 2B Bes Isted RSO BOT j
fJtedsssided yd dz©@ f OH O ddzO tj edMmlstctso OdzZO IssCsd3 2021 .
LO 6% 9j<0 E tHdAdtthk d&O odh jectsHdh 'k Mz § OHO9
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AT poeKkonowKu ycnoBMu

vOB j &G jfjydeyy MEdy §TOHOsaddzO (mm), GcHdhj MEdj |

946JlsOydsded §Jjtedtsu (11)

oy [ iMjyudz0 MO § OHOoddO ( mm)
4 Md Y 198 2 0.1 2018. 2019. 2020. 2021.

MmO dzkz O te 45,2 51,0 88.2 36,4 135,9

AjBlokzOts 49,3 80,9 60,9 58,1 18,8

[ Okls 64,8 111,2 26,2 88,6 98,5

o tod dz 68,0 40,6 60,5 36,9 66,1

[0 87,9 847 102,8 84.4 59,9

mk dz 91,0 169,3 163,4 147,3 26,3

mk &z 74.4 219,9 26,5 127,7 83.4

dbockfls 59,1 50,2 46,9 117,7 335

i flsj d&zs O 64,7 51,3 9,2 7,5 24,5

[ClstsB Ots 64,0 13,3 13,7 101,9 86,7

L 59 j B3B Ots 49,4 60,2 62,2 18,5 67.4

[ jyj ®B Ot 52,6 54,8 54,3 56,4 116,2

I 573,9 740,2 449 1 712,0 475,9

! 770,4 0871 714,7 881,4 814,2

43 [17 6y 1 {uvu
[ BXOYydesls C OB CdzdizOIsmMcd WOCIktste &Y d 30Isd

LIsdYO® B&OYdshsd &0 &Odkddk f ek dufbajsdsngi &

Hefdtej HB BJ? OCO, Nhlsts bklsdyj &0 ©Ofls, ©OLs®B

"OClkte bk YtskshddsjLd (0 bkidss? 00 ¢ tddyd d

ftesHECIsdodzsmis Bd? OCO d Co@asjl fosdLoBHO (f O
[Odddz® ‘| BJd?S0 C5' O LONkK 00O &Ascs Mo jlsdsf

fto ¢ Bd3d tedztslzy jid&jiindz . s OHO Hdzj 4 dzjc Oyl HYYSHFECHAOBEHT tcj € |

LicOYy@Bsy 4 Emfstcdlsd WdLdtdztsh ¢ ftwsyjmMy d dL OL o

fojfotbyl’ j §6Ms0? 0F ) dBejyi LO L ONgiksLtrCds e

bise ©. wof' dsSLd Bl &hdekisMg@H © | ©§ tzls Sdzl0P] Is

5§ dsf j Ol ZHEO 16 0B 0EOMY SEOC O £ ' 5° M) OEZOLj H

mkf MsOdzyd, wOEsYdlsts COdd kO (1 dStdd< & [ dddst

v OB j AAOtetBimj ydai d&BJ MJ udzi , ff s wdzi stHufdSflsd B &ZzOydzts

fjtedBH

o ltesfj ydei otej HdesMisd B dZOL

Fdmdy 198 2 0.1 2018 2019. 2020. 2021.

MmO dzkz Ot 7.0 6,4 8,0 53 7.9

AjBloEZOt 7,0 8,3 6,3 5,9 5,1

[ Owls 6,2 7.4 4,8 6,1 5,8

o tod dz 6,0 4,4 6,4 3,7 6,1

[O° 5,7 43 4,2 6,9 5,6

mk dz 5,1 6,4 4,3 6,0 3,9

mk &z 41 6,3 2.9 41 3,6

0oclkfls 3,7 3,3 2.9 3,6 3,4

vjflsj e Ots 5,3 3,6 4,6 4,0 4,2

[Clte Ot 5,7 41 2,5 6,3 5,6

| 59 j BB Ots 6,1 6,1 6,7 7.3 6,0

[jyj &8Ot 7.1 7.4 7.1 7.4 7.9

u Z fégugzté E Eé “gzg : 168(1 41,7 39,8 32,6 40,7 38,2

80 M) Yyddn 6 g4, 68,0 60,7 66,6 65,1

otcj Hdesisd B dZOY dz
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AT poeKkonowKu ycnoBMu

10 Bifdeso 2 f sHOISGEBQ MBI E@GL O FeteHgh ¢ Jj& fjtedH
“d @O 9 j<0O tsB&OydtsMmls E HjyJdBBtkZ, ‘T OdRkzOE d Wj

E Qoackmlskz. V fjtedsHE dLoeB' J° O BedkzjHO 9 j<]j otsy
£ 20109. d 2021. GthgdatfH dzh C t5H difistdel j&O d j ¢ j IsO
dmfdlsdoeoOdzdds etsHddZOBO " J Bdd&ZO BOT O tSH odhh j 6BHI
StsC s HaOHJfr]JlstsGtSHq'h¢4G fijtcdsHO BdqdZO 9ji<0 &
dmfdlsdeo 0 j. 10" BO° O otj HWEOYE " jsB dzO B dztizhls 6 dz@ IS iS¢
(32,6).

v Tk d ‘"z LSCtHB fjttdBHO L] O f asHtse O
oJHtd, O otjHMMIsd B d&OYydsMmisd ddxd bk ' j Lk
2020. cetH(ddz] .

440 1 fnprZ1UR vef JIR[pLIAIOuOT L

[Odzddz® " j LORkjodO BJd? CO

td MdlsO, Mkzoet YdiBixEe 6L 5§ d kGl 0 pH
Pqhilsd 4 MmEadhd CdM ' £ 5° § § O@HO dedetstzO
o’ k"] dg HBMIsOIOS Gco Ocdzj L EdBO. 1 O
i®B dhlsj BEZH) BSCOLS (>3%) . [ Odzq dzO
i d gjmM¢O 40 50:50 q’isGistzc[‘dzJ L § d3°
Ouj, HEBSSCd Odkked kE&d d

¢ OLead O. [ Odzdded dzj ts

&3

ls
0]
L
dz
Y
[N S
O L
14 d3?
HO MOHTts
COdzd " a3

. J[90
b f dzdlsS O
Ydh kO C&° O daj LOH&MOSO‘E 5? dzk € 5 dzq

dzz o d

tc MO~ ON
3 HE9
ghilsjy ¢t destdtaBQae®dg ' tzOfls, tOLot" d § dztsSH s
A

0]

SIaaIsr g
NNORO@B0
[GR ) oN

d 8 10 mg/ 100 g 9OLHEMNdsS MEkZette L j d3” "

vOB jdad d9d.° MSJ] COBOSk,jtedmisdS) Ljd? dhlsO ScEdzj HdzsE L Of

. P,Os K20
resddz© L J« pH Ca Cyf dOHEY LS C
n (mg/100g (mg/100 g
0, 0,
(cm) £ KCI (%) nlzdgz MO N (%) 8. M. L 8. M. L.
0O 30 5,82 0,28 2,95 0,14 24,07 10,26
30 60 5,98 0,56 2,30 0,12 26,53 13,02

RL vOBjdj 9 Mmj dsyj odHild HO "J LjdiB>dhisy
otocjHdsh <k ¢80 fj Ctj<j BH 5,82 HB 5,98. 1] &
COdzyg Ol sdzOIs O Mj 0 j<Oo0O MO HEZBddsd 7,950, 28
dzO HEB3Odzdc n® Hts 2, 3080 dzOMHEZB Qeztfy @0 EZSC kY dzs@ OL
Mzs 2 (0, 12%) hbsts dBsyj EZlsdyOlsd dzO0 HtsMiskzf dasfyls
b fdzd<jd Mas & degjhbkts oj<d (0, 14%). i®Od"hisij
otcjHdesMls Ctoj<j BH 24, 07 ) mAH t246Q ‘5 IRdhogfS 1D dsBg . fF
ftotsW d dzO.
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Str1vfvRuERst ¢rrRIONG

SAirrvfvodouvrR Ruvt drorlstufds vt R USRI G

tdLidzlsOlsd dmyfdisde @MeQ WO jo Odzdf e AP ez plias »GodC
feskssCsd] L0 Eff shis@adips d ddili@ Yak @i dzgzts € tc Q@M Op C
fcHdAs@ QL &2 &z dzls | ff tdaeg§ JOfiy d 5y > Lo ddf MO df 1 @Yt jzH Istsc O
MY tetsed) H jidz felgtizjjlddOu s j Tgld @ ©F @dztsiPls dipdeitso; i fiieftso 3O € to
Hiljtedidd dzOyd " oA ®] nEEE&EB] sgPotsO 11s fdzsdHd |

SLIIt 1o AdgwBt It orfrdr ol onndh ¢ vuel fovdlpphdrevr suvfuvutr

A St jetzd 31 sH toj ' tsff dlsQf djOisitelgsis 30 dz0 deftp o Igsd ted dzd L Oy d * §
v Yyd’ k& sfksdddLOyd j WOL,j] fseath ddmCj Mmilsj tedd
O[dszQucftsdiz@%@dg)tﬂzﬁﬁﬁ)q’dzlaCD@fls O Léos O sEtc Mistols j
Jte HftotsHizy j des Is toc JNaQAHOgojzts | € i de®dzls AOQ O detsc ¢
YydteOded n Misj @BY3EAdZd IR OR d&z@Astztecld< L dzgO YO ' detsdz 3O
4 % -dzdQlzlzIsBlzd  Istc j Is O ded3dz@lz 14 @ 4 dBtg R OC ' j] kty
Ci%d fwtyd dsO dzj ¢ tctgls digO dizdsod d3 SdagY” dgO deisdodsd i 140

ocF oI
o nr

oW dif ts dz

) tod &3 dgBL 6 L & dzls d t6 O d&zO i MmkObdmlsdysd L dzOyc
ydteOdzdn Mmsjteddddr: dihddr sLjks0 KOS HO
OWdiO)s J[ot ‘'j Bddks §oMdjHdyd §s0j<0°0 oyl
2 70% jlOdstsdz & &L dgigd®, 8%, HYCYH o) <0OS C
TOd OO Ct° @ ‘& diz 710 BojalgEf@aid dzMp( Bd &D dL kL .
¢,30).( 3 8
Z

5 & s&?&g“
Q

OQ—QQQ
foNE o]
&
Q,

B) OOL® SR ddyd Oyd O

100% 1
90%

80% - e

70%

60% o)
50%

40%

30%

20% -

10% - .
0%

! 2 UtGJ lsdb@dztsddzc[L qu’
1 1 oBddz 70% JNe@uasdz 1d didSz @Eddsd NeQIIES dz 3d msdsovdz% jsokedz g
70% jlOdatscdz d 45 B33 O jl®% HLE! j s Odgbdz d SR dirf Z0Ch 1j % Oldas@® o 1
70% jlsOdesdz o 4, lcBdsdn O ddl % oksg Bldzsflsd L O IsjMisdeOdz 1§ OO
oL dzd ydIlsjse( Dsyrfdsan p O 0, 05)

Lo dAdsdy0: fsoteh ddzmCj Mlsjtdddr Ooyd j MO ©OL ddy
by smMsPo®B flsdudsj Skdlsktej StH Mtlj [ dSjt

J

L OtGGL

1 tesyg dzOls
ddzd yd " Oyd"’

0 3 i §¢ dz
3 di3dzdzdz O
stej L d
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Pesyntatmn mncrtpaxunsatmwa

stsH Mtlsj Mkt d GORiEsE ] <j ded ©OLd&dSJ bk EkMmfjh d
fisj ted dzded = dzd Mded = to B e JHs|PL dzdzii JOWEIEp ) is B> thez] Istej Is
OV dB)sdsO<j dL ZOG0OS flsg §GiEz@gzs @B dtcOdzts  * j Ml
LdzOYyO  dzts o j<dd3 ftetsyj dzstsds ddzad ydeOdzdn flsj tod dzdzd A
1 totsH 2y § dad N&CIOj(ldsds@ds 50 dz 21 © jto jdeQr delsghtaf@y  ff totsy j dzls s o3
Cdzlsztce® (66, 7%), kL dO° ddyd Muxy] 28%)] BOY [ 1 dts

ltod g dAgCh 2 b0 OF & tsH 3  didiszds' Q) df Is i A do j69
ddzd ydteOdedn Misjteddzdzdn Skdzlskztc® (38, BEW)YsH dzEfiz  fipl C
Bq delz Is dzd MaBIP s @A d bk tHdshEz dO st jflsaBezkolss ¢ d
qL dzsy jdod Stsd3B ddzOyd  d 7 HEELF SO zO° £38H M3 § Iz tzn dels

- B OGOL® jStesLmR dzdyd Oyd O

“ 100% -
b

90%

™ 80% -

- 70% 1

60%

50%

. 40%

30%

20%

10% -

0% -

UtGJ lsd30dz fI"leJ tGGdeCfL oyd "
1 1 dddz 70% jNa@QzBdz § &Bdzdzye2 jlsOdzBdz 20 2] %q’M%aplﬂs@dz.Isldz @03 o3 ¢
MiS 70% jlsOdetsdz ;6 43 @&dhp 0, TWNHGgEOGED tf &d dad @0 D, J BOdg &I 1 3di3dEiEde C
70% jlsOdgsdz d 4, icdsdgj QU dZl wog BldzsMisd L O IiMmisduOdy §OwOdilstej L d
tcOL dzd(Dufidaise Isjfls, p O 0, 05)

JtcOWdE sdzlsdyO® fweoteh dqdemMCj MlsjteddzdL Oyd  j MO ©OL
EmMf smMls©e® 0] OmMjflsdyded Skdzlsktcj SCtH Ml 1 ddzO

d

L OteOL |

1 tesyg dzOls
ddzd yd " Oyd

jitklf BEzlso to' dBPIS g BOddtse KBj Mjyod LO kMfshisos?
tc ©

[iMijy ELdBOTO fyjlddns jSMfdzOdlsOlO fisOlsd
f OtcOBjiste] jWdSOMmdtsmisd Efmf simisOo ? 06 Od®H) |k kO dz@dzj s
Mklsy dBOdkddsy [dCjtt O fsetHdd d Bifmiy Bt
L OB j dzj yfgsif “fjtetwyj dzOls ddedyd Oyd " j OMmjflsdudsi Skd
dzj StetsL j S MY dzOdzsOlO (27, 2%). 10 oj<d ftesyj dzOlk
2O o j<d ftesyj dzOls dzj StetsL j jC MY zOdelsOIsO jodH, dalsd

VLdBO E<d k° tfls oz Zéd@Pd sdtsc Istej lsBORzO] § Ot
HO “j CH Mol BOdddy [ dCjtt C(sdB3BddOyd O S5 C
d 10% o OOFKS daIGle SO Ok tH 20 &ddkzkzlsO (ltijlsd
ttjL zdzlsOlsj MOd \Bdad, 72 %S bQifkjitc ©, HtsS Jj ftsyj dzOls
L jIsO Bdts L dOYO dzs BOSd (20, 8%), St5H Istsj IsBOdzO

Rdzls j 6t OCyd BEMIYBK) td B3O 0 fsyilsddn <MY zOdzlsC
L 2O YO dzts ' f)oQlsirfufiod tzO gfsifiedeC OMdzs s d kMY sMisOs? OF ©
CoH ffufdljtss df@hgdsOld fsCOLE 2 HO " j &0 o)<
(60,00)MO dded yd Ovyd td3 dzd fdzp’ Mstds@vadéﬂlts Da g dzjey 4 dzazlz
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A * * *
J wL * *
A ‘|’ 1 * * *
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UOBj ZOdRO’ &ddzj ©Okdse MOl @ec® diJ @z dis gz J ff E2d EOYE GO df H OdzOC O EOdzd dzj MBEls,

r 2 d da
RdzH j € sMtse d dz
Bz dzlsdf dzd dL H O dz

2y ddety tets®  dzdil tets®  dzc
ydzed tsfMtseddz B Byded

1 sHdzE MaCte [ jL B s
dL HOdzO

L &ZOC ftsdze fiytsde SO HO

(mm) ¢ dLHOd{ dL HOdzC
A MS MS MS 3,2+0,5aH 13+04avy 7 N 1 81+07dn 6,2 N
B MS %MS MS 3,2+0,7 &M 10 N o 7 N 1 74+07&% 6,5 N
C MS ¥%MS MS 3,1+0,7 ae 13+04avy 8 N 1 72+06a4 6,8 N
D %MS MS MS 34+05ay 14+ 2 avy 9 N 1 69+05au 6, 7 N
E “BMS  1BMS MS 1,7 AWO0O 9 N O 5 Nivl 6,0 N (3,8 N
F “BMS  YMS MS 2,7+0,2 a% 10 N 1 6 NiHO 7,0+08&H 52+0,2ay
G ¥%MS MS MS 3,0+ 0,6 aW 17+3a 7 N O 81+04aH 59+0,6ay
H %LMS  1AMS MS 2,2+0,4 a% 11 N 1 6 NiHO 7,1+09&H 56+05ay
| ¥%MS  %MS MS 1,9 £0,3 a% 11+1avy 5 NiH2 75+03&H 42+144%H
J 14MS  MS MS 1,8 0,2 a% 14+0avy 9 N 0 86+07an 7,2 N
K 14MS  %MS MS 2,2+0,14awW 12+1avy 6 NiHO 7,9+0,78%4 6, 4 N
L 14MS  %MS MS 1,4 NWO 12+1ldy 9 N 1 86+05an 7,2 N
M 2MS MS MS 2,6 £0,1 aW 14+1avy 8 N 1 92+03ay 7,1 N
N 2MS  %MS MS 1,6 NWO 14+04dy 8+1 Bl 99+06a 75+03a
o 2MS  MS MS 1,3 NWO 13+04dy 5 NivO 9, 4 N ( 50+0,0aH
) MS MS 1¥%MS 3,6 N 0 14+1lay 7 N 0 82+09&aH 6,0+0,74ay
BB MS %MS 1¥MS 2,7+0,1 aW 10 N 0O 60 iw 79+03&a4 6,4 N
ccC MS ¥%MS 1¥MS 2,8+0,5 aW 11+1avy 11+3a 69+04aH 6, 9 N
DD MS MS 1¥5MS 3,4+0,3ay 14+14y 9 N 0 72+04a4 6, 4 N
([ “BMS  ¥%MS 1¥5MS 2,7+0,5a% 10 N 1 8 N 1 678 o0iHu8 6,5 N
FF “BMS  %MS 1¥5MS 2,8+0,1 aW 11+1avy 7 N 1 6,3 NH! 55+044ay
GG ¥uMS MS 1¥5MS 37+05a 15 N 2 10 N 1 76+04& 6,7 N
HH ¥%MS  %MS 1¥4MS 2,4 +£0,5 aW 11 N 1 6 Niw2 72+03&H 44+144%H S O KB O W
I ¥%MS  %MS 1¥5MS 2,9+0,1a% 10 N 1 6 N 0 6,5 NH!( 59+044ay SRR R
JJ 1%5MS  MS 1%5MS 1,6 NWO 12+04ay 5 NiHl 9,8+02a 2,4 N Rf - ddsinj Sy Bzdsdy dadie
KK 1%5MS  %MS  1%MS 1,1 N 0 11 R 1 4 RN 0 75+09&4 25+01an5MBo. dinHzyddA BBYBdL &
LL 1%4MS  %MS  1%MS 1,3 N 0 1204y 5 RNiHl 70+05a4 2,1 [ o6 daw. ddhlsse0 BBY
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NN 2MS  %MS 1¥MS 1,8+0,1 &% 13+2avy 7 Nin1 76:05a4 6,3 N fis@pls [dSite ftdC
00 2MS  1MS 1¥.MS 1,7 +0,1 &% 13+01ay 6 Ninl 6,1 N (55:048Ugoy 5cs
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ltotsfd ydzay otej HdesMisd dMfdlsdea Odzedr § OtcOdRy sOtO® E dhists® Ctsdzsded SL dz
(Duncantss Isjfls, p O 0, 05)
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tddddz dzZOosH® O O O dzgd " J L d2OYO des EIsdyOts dzO { tots
P sBoets’ eHddzd dMmlstcOy do OF O.
liLEdBPE]f OOk kOO ojcjlsOlsdo dse 1§ lsjdyd:’
LOodMdzsflsd SH st S kO MOHMGEE &GOljwd OO LO 20

OB Ay’ Mkl J i k0 MOHBGSE ®&Ojted OkO dz
G sH Jd dzd

1 tots dzts H

rexdeo drH oo by dgedk

AOCIstste fts

IO () L HOdGS O
utsiclsO ( ¢)
[dCjte 7, 3N0, 3 221,6+10,1 a 22, 5N0, 7
]l d dzO&3§ Is 6, 6 NO, 2 164, 4N6, ¢ 25, 1NO, 7
l Stoj S dzts MOHdese 3O jted OdzO (1)
S U 7, 3N0, 3 196,3+11,1 a 24,7+0,7 a
u U 6, 7NO, 3 189, 7N10, 22,9+0,8 a
ANOVA
q) * * *
1 * dzL dzL
o T dzL dzL dzL
su MOH dzd 1 fo s RO Gtz te OL Rzsy ®® OF | HNOH dzd yj RBOdzd dzj tcOL Rdztsy j dzj
(dLHOdE®D) ydzj otjHdshisd dMnydfislst ©dd 6 dtf dd Oty &0k dzjz tOL dzd ydls
cOLdZzdCEz Boa(ByMmsanp O 0, 05)

10 LOL&zdSE tsH ftco j Ho j G tsHJdal dmlstcOy do OF
MisOls d Mdsda@gesfipldcts © dqLHOASO 5 HE)dtsd d&ilstelz h{
H ldd&zoijIs (7,3 dd 6, 6, tcj HisMdz] HiSAR) . Lisdyo

:
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f OcOdzj IsOte Bd M ol L d&z0y 0O Odz, ho Hpipsdidze j B o gz
B CtetstcOL B3dAB)YD o OH JziPle datp® j HEBJ (682 dL HOdYd BO

dlsOdmMsdusé s O0dOZdL sd3 f sHOKOLCO EkElkot' jdas ° j
otej HdzsMIsd HEZYddgm)JLim Oz @sf)2 2dz0 6 M s teis? Cd3E diaPdigj Is
ftetsdL o HJ dad d3d ¢ tdypdrtc QfLt§dBR yAawjOCojjdxJ otej HdztsMiIsd HE
Htolr Isdf MOHdztfd OGBORBJ tdd "1BRQ 7 ¢ m, tcj Hisfdz] H BdR)
tcOLdzd¢) dLdij' & seadr otej HdzsMIsd.

ltesmj yodz Btets” desHEMO 65 HEYdsR Bilsteclz dL H Oz
sHdshEz d2O0 [ dSjt (22,55t obsdgOBGL ded{¢ O daidH At ,d3 €
dzOo jHJjded § OO sOts.

tjLEdisOld @O 903dd df ojcjlOlsdoddn f OttOk k
fstej CZO MOHSE BOLjted OO d ©jNddBO dzZOotsHS Oo OF
v OB j dzOv Is342y.0° BB gO MfOH de GOIsjted” OdzO ( e Y d B3O
felsjdyd Oz 30dzddzj E 2021. G sH d dzd

Jtes® dqLHO

F by ddzo dL I tots dzts H L

AOCIststs I8 HE)dtdg (cm) 8 HE)dBtdHg
hf Odzd .6 © dL HOdCS O
utstolsO ( ¢)
[dCjte 7, 3N0, 9 2350+12,7 a 20,0£0,70
]  &zO 3 Is 8, 9N1, 2 186, 1N8, 216+10 O
l Stoj Sdzts MOHdese 3O jted OdzO (1)
S U 10, 1N1, 2 222,8+12,(a 212+1,00
8 U 6, 1N0, 7 198,3+119 O 201+0,70
tdddd dOoBsHS O O O (1)
100% [ ufy 8, 9N1, 1 238,3+136a 21,2+1,00
50% [ ufy 7,8N1, 4 2017+12,58 20,9+120
25% [ufy 7,5N1, 4 191,7+15,% 20,2410 O
ANOVA
¢ * * dZL
1 * dzL dzL
] * * dzL
o T 1 dzL dzL dzL
o T dzL dzL *
P dzL dzL *
o T a1 T | dzL dzL dzL
S U M OH dzd 1) jo 5 d3Oal7d Higj dzj dB3d € tots tam@L d3dzts @as1 @2d ydg B3O dzd dzj tcOL d3dztsy § dzj
(dLHOdNGHB) Ydj otkjHdshisd dnMfdlsde Oddr §O0LOR] sOLO k dhss® ¢d
tOL dzd Sk Bos(Bymsanp O 0, 05)
Htels O Ljdz@uiigisdfbdz dz0 Btets® JLHOAZOC O 5 HEY dtsdz
dL H O(Jz@@[@ci dzls § tei@elgclisd ZOBPIEz HdshEz dO0 httw®Rs'[jd ¢ J X
Esyjd BkEIsdqyoO® s jj tedfO O @O H s  ff ts d3j dztiz® ¢ O * fdgc O a3 |
otcj HdzsiIsd d@3O© C(HOHL). psda® dBddL’t@E f o ¢ OL Odzd = Y SHOIOC O
Bics" O dqLHOM®ROSCO fted o iz HEPDdtsmizOoazO® @ s5d d3] 0 0z
HdWdydbadged uj @z o&d' 2 Ldfodg@® " ddzfj * Jts Oa i€ J . _
O 2Odzd L sd3 o Oted * QEEMNU" jiifsd ts ) ptdgidzOdztg Mils HEZYYHad dL

fstelsy [ ¢ ey (22 345t i tsjtcisias B3 @ d dzCedg)i I * C @8 flo j HJ dz
B S et OL d3dpafO@EOCL] fds R lpteder dztsils HEZY dde JEHAASEIO (
dzZnOH dzd yJ t6OL dzdatsy § dzj  ffISEBdamPE@drdizjsids fkly @ lis dtt@ision Sdz
tcOL dzd §1jdz0ayjOd tizfs H dztsMis L O dzO a jOBjj didf Hiiffjtddc O s Psy d ° O
zOo 5H® O9 OF kE vixH2 3180 B% ¢ m) , HESG ol HIWdydls otsH]
dLHOdLO, BJjL LdaOYyo ddn- tORB]§ MY’ izy g4 3 d i3d BO
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O ORI L 53 ftedS OL Odzd 7§ & HBEBGOO dtsisjj € fgzs |, Iy g
COf tojyddd dOoBHS Oo0F O ddfmkz ddOdd L dzZOYO Od ki
fts HEy detsds &5j stk dL HOMS O.

1 Q OW kI7dedCOLOd ‘] ksdy@‘ tod dld (500 WQd i ¢ 96 ©
GsHEMO 6 HbEyY dsshs iy ssl [dd @ Pdt@aiptst s dsH 2ho §
Bjltel JLHOMS O M ded § MOdmMsdusSd L dzOYyo  das tcO

o 30 - B[ JCjte O ddzOdzj Is
©

2 25 1 O OB Os
N B B
g 20 A
B
8 15
v 101
s
= 5

0 - —

100% (ufy 50% [(uf 25% [uf

:)g;sfmi ydej otwjHdesfisd dmydisd ®0dzedzg ulf O BEHEOE P BOL P U fpp U fifss @O LC
| tcOWdI7tRdedzls j e OCyd MSd jWJjCOb fMtstlsy d tojyddBO dzOo tsHSC
JLHOAS O & 2021. @eBHddz].

1 Q oW SR ftedCOLOdz " J EIsdyO® ddz tafo Ctayidy e d3C
BZOo BHS O OF O dzO Btets® datsH iz @ O .. H Iy edHEY R dgges ol <da H
fsd3j dzzlsd ff Otc Odzj fis @redzd \j O kisQj dizlts f isdEd Hz0@ UsH O i@
100% [ v iy, 74 SHdtsME 2O 25% [uvfyg. QGuOF tctadial § gzd -l
Bd C tostc OL d3dats YEDay@* jdag fls o OL dzd ¢ @ to ddzd te O L dedOpdjldejdy j da
dzOo sH .09 O¢ O

o} 30 - Bs u Ou v
8
@ 25 A OB © OBu
T OB B
N Yy Y
g 20 -
7]
B 15
o 10 -
S
-~ 5_
0 T —
100% (ufy 50% [uf 25% uf
S U MOH ded ) b s fROedgqrdgidzi B € B e @U d3dzs HIPDHARi W B3O dzd dzj tcOL d3dets ¥ J daj

B(E;SMJINZJ ot Hdsfisd d iy dds@wjOdigd -t @ LOdedalzf sods Of dzts o d 3OS offy § Is L figed, Y Op  dat

L O d8srizdzls j ©OSyd NS jWjiCOk ot d0 MOHdse &Olj®
GESHEMO 5 HEydsd dEBGHIJLHORLO £ 2021 .
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1 kX ddzOf  ezls | dedzBELEE f, 2O dzd ) dzd L 1 OpE O dkO

r 2y d dzo ddzlsff ezt ® dedte® ) Az ¢ A didf Hdz s o tc® d dF L HIBD dzC O
LOesdMmdesmisd tsH Mtstels ], ftstc] C dzO MOHdsEe dBOIj tod * (
2018 GHddzz fted S OL Odzd Mk E vOBJjd&2zd 23.
vOBj ZOI T O Mstelsj, (ot d&zO MOHMSE EOLjtd OO d toj
fsoteh ddzflz fzf fitizgd dzd fdaz. H G diaipglz z 2018. & sHJ dzd
AOCIststs [ Bdao dals ltsatc;hchdzO UCEU?FH%&@;@(%M

(cm) (cm) 2
(cm)
atsiclsO ()
[d¢C ]t 5,4+0,2 a 3 9N7, 6.091+417 a
1  d&zO 3 Is 4, 8N0, 1 0 1N6, 4.151N31(
l stoj Cdzts MOHMesE RO jted OdzO (1)
S U 5, 3N0, 2 209, 1N6, 5.110N45:
° U 48N0, 1 B 223, 9Ns8, 5.397N38:
tddddB dOoBsHS O O O (1)
100% [ vy 5, 1No0, 2 229, 3N10 5.940N30¢
50% [ uf 5, 1N0, 2 223, 2N7 5. 669N36 -
25% [ ufy 500, 2 O 197, 0N8 4.151N33¢
ANOVA
¢ * * *
J * dzL dzL
1 dzL * *
T dzL dzL dzL
o 1 dzL dzL dzL
| dzL dzL dzL
o T 1 T | dzL dzL dzL
S U M OH dzd 1) jo ts ROzl efif tizfh tc O L dzdzts y @w® OF j dfn OH dzd Y B0 dzd dzj tcOL d3dzts ) 4 dzf
(dLHOMNEGHED) ydzj otej Hdshisd qmqqsqao@qn f Ote @;Bomo E dfbts ¢ tsd
ttOL &z Sk Bo(Bymsanp O 0, 05)

RLA] ' ftotskzyOo Odzdsro teff) tgtaelldd * dfO deddd@jy © ° dztsdhdz] tc OL
ddzls jtcdzsHd " O tc] BB« d ffklsjjtc & tsHdtshkz d&&O 1 ddzOods.
tGJHtsfr]dzytsitmsold@dzts MOH dzts ¢ d3Q lsigCado " G  zdsdg Qudexs dzO0 H Iz
MO eoj<dd otej HdzssPBEOe § B dzd §° B Otets 5 O cetBfiP>dRENG ¢ J

)
COL Bdztsy j dzj Ml OdzH @B dztiztsy @ B3O g 4 168 H sMdzj H 5 &) .
dmfdlsdo Oded 5 Istej s BOdzd BO dzOo 5HS O OF O dzd Mk EMmls
ddgls j edztsH d * O.
ustels O d ]y J &N HROEzECQEOD SO  isle dev] @ dzlrfi® d fij lsab
dzd dzlz  f Lt QoABEQ) <j otcj HdesMisd § sd3j dgzlsdr f OteOd3J
SHdEME &0 1 ddaodkjls. 1 Otk o tetafdridpts |<Off L Hg o dzj
ojyddiz dOotsHS O OF.IBL ey , 2@ G jr vl KMRsOdzdn t6J 3y d BO
Ldz2Oy0O " dzO tOL dzd € G frdedd” Jls tdzj fiplHO dztgo "L jORQ .dz % 4 dz2 S SH ff &

tdLkdzsOlsd &j e O Hbspdedzid dajfidslyjdptdildig ddzdoiydej ¢ 5o
LOsdMdzsflsd ©H Mok, {§G@&y&dgpdHdH dspy G j ks Ot
CsHqdl §dSOmBjad mkz b u

uslsO, (ot Cds MOHdse &EOjtd OO d ©jydd
pOtedeO° j HEyddz JdzsjtedzsHdlsOSC HssR OO Odzd BH o tzfpls d

1l soteh ddz0 dzd s © QABY waf dekdy ' ) too) Qteff3® dzOo tsH ¢ Op C
ptojHdzsMIsd BO §ted D00 %y [lesdps (A 3 ®amO® o tsj H dzsfyls
SHdSME &0 ostjHdsiisd HeBd  jizk k2 lstjlsdkOdlkz 50% Eu
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dlsOldmMsdyuS s 0dOddL td3 ks D' djddg@z0° jf 510 @EEZ0dzts
Mtelsj [.@8 g (26 BHdsMEz &28 cnf) d dzOdgEdsdzd(L4sd3 f sH Ol OF
L&ZOYyo0 O0dz klsdyo® fttejCdzO MOHdse &Oljted OO d&zO
ftesdLoejHjdz  &d¢ tadgtarjdidzasy ©9 O ‘Bjtedizts tiph)iPladad ¥y HtsB(d
dLHOMGE RO .1PcB, tjHMEZjHBR) . uvOCt' j, wjijyxdd d&Os t
@O HtsBd OF j dzO' o <] .633¢énY dzjterjdetidtiitc dfOu@@Ay de diziod L (dbd €
HtsBd " J dzad d3 o toj HodptsGitEG) ai@HAfOORBisHE 50% v d 25% [uf

vOBj &ZOg40O0° Mtelsj, fotejtdzO MOHdBEe &BOIsjttd OO d toj
fsoteh d dzifz Sz Hte® dzd MdelzL H GRS dflafzlz 7 2019. ctsH ddzd
rexddzO ddzls, 1 seteh ddzO® v CEfdaPmdzO ¢ ¢

ANOCIstste

(cm) (cm’) dL H Q@O
atstelsO ()
; d<J 4,5N0, 1 204,45, 6 O 6.148412 a
1 d dzO d34|s 4,2N0, 1 198,#3, 7 O 4828231 B
1 stoj Cdzs MOH s BOIsjted OdzO (1)
S U 4,4+0,1a 202,44 , 6 O 585435 0O
H U 4,3+0,1a 199,85, 1 O 511%2 6 2 B
tdddd dOoBsHS O O O (1)
100% (v 4,6+02 a 21366, 1 O 6633462 O
50% [ ufy 4,2+01 a 198,45, 3 OB 52744 34 B
25% [ vy 43+01a 191,24 , 5 B 4561 75 B
ANOVA
¢ dzL dzL *
1 dzL dzL *
J dZL * *
o T 1 dzL dzL dzL
o T dzL dzL dzL
P dzL dzL dzL
o T 1 T | dzL dzL dzL
su MOH dzed 1l jo 5 3Oz Higj dzj  d3d € to s WAL d3dzs M@ai @A jys BOdzd dzj tcOL dBdatsy § dzj
(dLHOdNEHY) Udzj otjHdshisd dmMfdsdeOkdr §O0LORjksOLO k dhks' ¢sd
cOL &zd S -Bo( Byumsanp O 0, 05)
tduskodlsd o3jted O HEYJddzi d dzls jodd@dmtddziO, dzdyfiidaite h ff tek
dLHOEAE P Mstols 30 dzd dzHY t2ac j 1€ @20 frip@sHimisEc® BOIR Otc d * cOwlz
ftedSCOLO®RG jBH 2 v
vOBJj ZzO sy O Motelsy d tej CdzO MOH dese D Idgjh tafdizlz® delad fratsC

/2|
Sy dzlz  czd f)daize W G dlagz 7 2020. & tsHJdzq
(23 ddz0 qdzs, | Goth qug®is LG 2§ dzO czq M dz0

ANOCIstste

(cm) (cm?) d L H O@a®)0
B O ( 0)
; q¢ 5,301 a 221,8+13.9 a 8.4224512 a
I d &z0 d34 Is 460,18 214,8+158 a 7.825%558 a
) o) S dzs MOH degsE 5O, t6d  OdzO (1)
suU 5,002 a 208,2+16,3 a 8.01 4634 a
HU 49+0,1 a 228,511,8 a 8.228t450 a
ANOVA
0] * dzL dzL
] dzL dzL dzL
o I dzL dzL dzL
*su anHdzqi]’uqldeS@dZ@dZﬂZJ Bd < 65 @i Geztzd PH O BOdrd dzj 0 OL ddgsly § elag o3 s
(dLHOdNGHBA) udzj otjHdshisd dMyfdlsde Odzdr §OLOMG OO b dhiss’ ¢ d
6OL &Sk o (ByMsanO p O 0, 05)
dtstcls© ° j dBOdZO L dZOYyO O0dz EIsdyoO- dzO HEy ddzlz
lsotc' jdzgjj HiZSfylsp teso 56 f Otc O stc©® CH MBstcls | 1 d dzC
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(4,6 d 5] Bt hiay,dd0dg 0 Od4 kel F Yy @OHtdaEcOd dzO f t
f Ots d}l;cstJte Esyd dz

st fstcj Cdzs MOHdese BOIsjted OdzO dzff gk toh da@zjy O
dzd MOz iz § dzj dzd M dgjL HfORCteDd d dzj

tdLEdzlsOlsd &jted O HEwe ] dadidzls | fedizie® & § @gd ) 2@
f so tohLdgOxlzC 1000 d MdesMisd BH Mtselsj, Yote] CdzO MOH dzs G
LO 202BHdqdzz o8 Pak@Pdzed Mk E v
vOBj OGO Mtstlsj, §otej S dzO MOHdsE &Ojted OO d toj
fsotch d dzlflz bztf iz zd i defzr H AR dflzlzgz z7 2021. cEtsHddzd

rzyxddz0 ddelsj ! seoteh ddzO v §C k¢ dzO@ dzd fydal
M (cm) (cm?) d L O@Ero
utstclsO ( ¢)
[dSjte 4,6%0,2 a 408, 9N1( 6.285+496 a
]l d dzOd3§ Is 4, 1NO0, 1 316, 5N7 4. 454RN31:
l Stoj Sdzts MOHdese 3O jted OdzO (1)
S U 43+02 O 370, 8N1: 6. 240N51
° U 4401 O 354, 5N8 4. 499N30:«
tdddd dOoBsHS O O O (1)
100% [ ufy 41+03 O 356, 2N1¢ 6.486+356 a
50% [ ufy 42402 O 352, 7N1: 5.215+321 a
25% r vy 45+0,20 380, 2 N1 4. 408N38:¢
ANOVA
¢ * * *
1 dzL dzL *
] dzL dzL *
o T 1 dzL dzL dzL
o T dzL dzL dzL
P dzL dzL dzL
o T 1 T | dzL dzL dzL
S U M OH dzd 1) jo ts PO efigj tizp tc O L dRBdzts Y Do OF j dfp OH dzd Yy j 30 dzd dzj tcOL d3dztsy § dzj
(dL HOMNEHRN) U dz atGJHdztsfnlsq’ dmf dlsdo Odzdn §OLOB) OO bk dhists ¢ d
tOL &z ¢k B ( Bymsanp O 0, 05)

s Ots d ssCtsd3 ftojlsn sHddPR O,¢c sH gk dz@ Mid €28y tc dzts
MlsOIsdMmMisdysd L dzOYyoO dzs o9 j<0O CtH Mtstclsj 4ldchj tc k
tcj Mz hsdBuilsdyo ftstc] CdzO MOHdse dBZOIsjted OdzO (
f OOz IsOte dzd " J Elsotc' j dz.

dIsOlsdMmilsd y< sd3 O dzO diaPLy®Od3 ddisls e tg '< jOdz@ ¢ ‘Iz jfddat Odizf: iPdzO
fsotch ddzO “ JHdese dzdMmlsO CH Mttelsjy [ dGj te. LS Y d
LOoadMmdesMmisd ©H ot CdzO MOHdMMSE d@GOIlsjtcd 0OdzO, f tocC
Bd® OStOSdL 9 jHjdzdr B8] S t6840 @myi3dzte y QsoHQidtightls d dz@  f O H
(4499cn?) . uvfMkOdse? jdzs ‘' jJ HO “j tijydd dzOosBHS O O
f co tohLdslzOEL ® ] Yy Bz O tsH® O O O tSH 25% [uvfm JodH,
f s3] dzzlstsc 408y G OMiE 4 azismisd o Bj & d Mistctse Odzj ff tod
(5215 48pcnbtc j HistgRlj, H L &3] ' 2 S5 dr ded  jJ Bddzs L dzgOYyoO*

533 vt duvrRITR I Jufi L AR [
533. 1. sttt d HEZPJ O bBEtePEcdtzBdz ctcOdd d B
dL HOUE BGdzd[dds jdt6 d zO B Is

tdLEdzlsOIlsd dzO0 o Oxdpdfizi deOIstf]® teaBd3] |« AsysTIdatfyifi¢ OtdzOd fn)
]l d ZzO,3jLED o d M detstintstg @ R@rEH dzs e dB3OIs j to d " FOEO @dEO sc®m dz@ a @ s €
HtsBded jz 2019tcd CB®H Gz j & [
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OB j &OL YN0 Mk, (St S kO MOHdse &Oljtd 0O d
fslsj dzyd Odz BOdzddzj & 2019. ctsHddzd

ltes® twHdz [ 2y ddzO 6 1 tes® yYdfFi1tes” f ds

R OS BBE f5 JLHO( cLORO ( toHds  dLHOGS
B0 ( 0)
[dCjte 13, 2N0, 432170 115:08a 147441928
I d zOdsj Is 19,4+0,6 a 275+09B 10,0:04 O 1759+212 a
| B S dzs MOHdESE RO, ted OO ( 1)
SU 165+t09 O 3891240 10,.%0,5a 177,1+15,9 a
g U 16,1+10 O 31,7+1,98 10,6£0,8 © 1462+19,88B
tdxdds dzOoatsH® O OC O (1)
100% ufy 173t11 O 342432 O 11,312 O 1648+188 O
50% ufy 157¢11 O 356£29 O 99405 O 160,/+26,70
25% uvf 16,0¢12 O 36,1+25 O 109106 O 159,4+270 O
ANOVA
q) * * (jZL *
J dzL * dzL *
1 dzL dzL dzL dzL
o T 1 dzL dzL dzL dzL
o T dzL dzL dzL dzL
FI dzL dzL dzL dzL
o 1 T dzL dzL dzL dzL

1
MOH dzq 1 Je 5 FROa rlg) dzj 03] C o 5 @l 3zt M@ @40 NG BO dzd dzj 6 OL dB3ztsy § dzj
OdMGHBA) Uds] otjHdshmisd dMydisdeo Odzdn §OLOHRSOLO bk dhiss ¢ d
o kkjfmls, p O 0,05)

tdlsOlsdmls d yEik GGl 8 | gfctwtsH dzd O disOdd L H OdzS 2
fstelsj | ddz@dgiss dsindz, 40 b ypdtremb]l 3 MboOEsed
toj @O sH® ROOB Bts” totf isdzdff & eztda dz@ Mls Odzts o ? | dz.

ey ddz0 tesHdd® cCteOdzO j L dzO YipoL dit® Y @ ‘Pdgte] 0O dzC
otcj Hdztsfls d d3Of CCjMB2fgtclsly tsH dzts ik d dzO @ifiem)lsdzOH dzd y §
BOdzd dzj tOL d3dztsy J dzj Mls Odzn O te[HiAslzly dAQPRISASDIBIRES o t&fjL HH DSl
HEzYy ddzi totHdzd Em) i cPEHAD] 'GR2E Dy § tctsdL o jHjdedr i<t
(38,9 cm) . 1 20y 0 dze iy s @) @iz C @ 3 d dafed “tgjts H HAG IS O de®O dgQlz
dmf dlsdeo Odzd dz tcj 3 d BZd BO dzOo sH® 09 OF O

LIsdyO' ' jHJdAOJdams & PT Isdsda®) tdf QB y@dz B tets '
tcsHdzts® CGteOded 2 2019. cEtsHdded ded j Elseotec' j da.

ltes’ fdzsHtsa 0O 6 gOmERDB] L HOYBcHTE, fstad YJ &
ftsoj<0O¢)] Btots OO ftdsts HMpEADISZftz@dets | < ZsHtsS9 ©O. | j <O 9
fdzsHtso O 5] dicy @ gH B tc s 9 OFaR0 & j=lst z(MisAeSdzion iz [ dg@ j s tols
(147,4).5 OC sMp Odztz o > Stgj C dzs MOH dzs ¢ B3O I3 OO ORHOB ‘L ¢
fdzcHtso O 5 dqLHBHECBd? o fgqpdzzo jHjdi BJE EsStcOL d
otcj Hdzsls (17 7H, k)¢ diz IssjHfdztififdH ddgfoy © (146, 2) .

tdLEzdZEEdIsddO@ DO dzd " d- cff ZFCBFH OB G f slsd dzy
BOdzdfdeiC j ¢ d Ekd @0 &hdetstintstdPRf@H detse  d3OIs j thed ° Gxdz@2 0RO E
G tsHddzd ¢ gl CCBBL @%IA] _ o

b 2O dzd e G O Odzd 7 § HHIOGWE IO dFsQ FOj RigyEdEz@® dzO0 e
f OtcOd3j Istc ] dzts g dzf 5B [sdgf AR O , ¢ Qi ftedsH s O 5 L+
1 O0ddigtels @S J @ BOdF®® | otcj HdesMisd B(tclsS ,06 )to s dis(H- dzts O dz
(20,).ro dH j dzlsd tcOdz ‘Isid yP ‘L de@upQ COz2 LOH dz®e j dgQ ldzf tc f O® @
94 <td3 ot HifEHdzdy & HAHOL dBBdztsy j dzd = MIsOdzH OteH dztsd3 d3d Ist

ustclf @ Citc 0 dBOEZMH Y HRASO ddzf (30, JocizO 2 HdsME
Il ddzO@GaIcm) . J tej Hdesisd HEY Jdzd tedsHHzd R O & dePrOP S dD toty
MOH dzse  BOfstpde d uQddifls Olsid M ls dousktefj H atzfstinsd " Sjtxmdd * ©0¢ O
ftesdLo jHjdedr BIStoster@L dzdesy O O¢ jd3 (30, 2
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150 j<0O° )] HEydda ®©sHddE cLOdO LiyEssds dtsc & dzd
L &zOU® jdp tc | bzl sH  ffEfSlsijte ) (122 , SH dtsigls 2 dz® g 2O dsjilss s(° 9
Yo jlstso OF f = twesEidz dzj L dZ2®lszBo d iz B EOEMOH dZsc RO

lj<d B (dsHse 0O ft dLH OGO BIFRE dIhls &6 oz dpl °
Msteflsks j o ) 1®kd5 B jL L dzO Ot izc Big@miQieskd So0ls j © dj° O dzO
fzd qdeQ Hdzsfls L O dz@o jHjdzd § OcOR) s Ots.

vOBj ZOIsdggO° Ml d ot CdZO MOHMseE ®&EOljtcd OdzO dzO
JtowsHdzdn & 1 2 ddzO t6 1 tes® yoj 1 tets’ f dzts

L oL BEE JLHOdGSE GtOdO ( toHds ¢  dLHOdSI
eBtelsO (¢)
[ ¢t 1560, 9 B 3001, 0 12,30, 9 180,5+6,5 a
l ddzOd3j Is 20,1+0, 8 O 26,940, 7 1 9740, 4 B 193,2+52 a
1 stej Cdzs MOHdzse i3OI jted * OdzO (1)
SU 16,60, 9 B 30,20, 9 | 11,50, 7 187,@6,7 a
g U 1940, 9 O 27,42 , 2 | 10,60, 8 186,#8,9 a
ANOVA
q) * * * dZL
J * * dzL dzL
o T 1 dzL dzL dzL dzL
s U M OH dzd 1) jo ts d3Oalzd HiZj dzj dB3d € tots tam@L d3dzts @as1 @2d ydg B3O dzd dzj e OL d3dztsy § dzj
(dLHOdGBY) udsj otkjHdshisd dhfdlsde Oddr §OBOHR| 5O0BO k& dhiss' Cisc
cOLdzdSE -Bo( Bymsanp O 0, 05)
tiLkdzsOlsd dzO' o Oxdpdizjde®d ISt ® tdaBds |4 Qe ElS POtezOd )
| d dzOBj Bo d fi) dzty fiplscpf§ ®a dzts ¢ BOIs | RO dB® ¢ P o tOfizgPd 83 B Q2 |
GHddzd  tod COBLJAEA] Mk bk U

v OB j dZOUL YN0 Mk, (SkjSdk0 MHOHAGSE &Okjtd OO d
fslsjdyd Ok Odddy & 2021. Cc&HJd]

AOC K i ltes® ttsHdd [ 2yddzO t© Jtets® Yo jlites” f dzs
dLHOdS 2 Gt OdzO ( tetsH dzis© @ dL HOdzgS
utstolsO ()
[d¢Cjte 143+058 337+10a 110+0,4 a 149, 3N¢
1 d d&zO 3y Is 182+1,0a 25,0+0,8 B 8, 5N0,3 172, 1K2
1 stej Cdzs MOHdesE BBOIsjted OdzO (1)
S U 176£1,0 O 304+1,5a 9,8+0,6 a 156,1+9,50
H U 149+0,6 O 283+1,18 9,7+0,3 a 149,0+9 , 3
{dddd3 dzOosH® O O O (1)
100% ¢ ufy 163+09a 31,0+1,90 10,7+0,6 a 170,0£110 C
50% [ ufy 16,3+1,58 29,6+1,608 93N0, 6 ¢ 151,611,608
25% [ ufy 16,1098 275+138B 9, 3N0, 4 1289+82 B
ANOVA
(I) * * * dZL
J * * dzL dzL
dZL * * *
o T * dzL dzL daL
o T dzL dzL dzL dzL
J dzL dzL dzL dzL
o 1T 1l dzL dzL dzL dzL
su MOH dzd 1 jo & (BOalzdHig] dzj  d3d € to 5 WAL d3dzs M@si @Ay BOdzd dzj tOL dgdatsy § daj
(dLHOdGHEA) ydzj otjHdshisd dMfdlsdeOddr fO0LOKR]OLO k dhlsts® (s
tcOLdzd Sk -Bd(Misnc an O 0, 05)
bdzOdzdL sd3 fed S OLOdzdr Y SHOISQS O BEY 2 quje;lz 5§ g
dstcOY,fadf@'dEAD L ZOyoO " O0dz Eisd P Is HOO wddPK j dsjOtetd , B tistd) d d-
fdzcHtso O s dLHOMS 2. sOt d IstsCtsd3 ftcjlsn SHdzd - Gts
B tcfs tc s H dzd CGOdzO Ik SHdhE dzO0 1 [dd CfjjtesdL b HY dz
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BYS testcOL Bdisly O PSS o) <d B kG SH s iz BEOE clOdd BOo
GO j tod GdzD L dzOYO‘ desfls ©OL &S O ded  j kMmlOdase ? j dzO
fOOB) kO, MO GO oj<dd otejHdsMsd®EO ftcd 100% [
L dzOYO' dzd” t©OL g S O.

10 |t Esdf td W@ @l d ptgieloOf ydf  § stej $ &zO MOH d
ZO 90LdLO’ | B O I&iSHEBNES jcEd a0k @Sz a H 1O jfaGkd . § Ot
¢ st Elsfdothj stej ¢ (GO Ed OBROBO fosdLojHjddn K¢ Gt
Mskls] [dSjt wOLddQPiL BENE] cMOH dse &Olj g OdO

Bs v B U

[ dCdite ]l ddzOdzd Is
sU MOH dadf Wejs dB@dzchidjdej BICesBOL BREPO&RIY] BBOd] dj ©OL WBdtsHj dejzi Mis C
otcjHdzsMIsd dMydlsdo Odedr § OO IsOtO® L dzO Y j(Ompcards@L dedj Wdsls d d3 fipdztOae PBFOQ
Lo d Q%sriatls j 6OCyd MSd jWjCOl Mol d o) SO foHd
qLHOdSE E 2021. c¢tsHddzd

dtelsO &gz  J T 5CO0LO0dZO L d2OYyO dgs o j<k HEXY(
cm iz tHdshEz | dgezOf@pddlz. ¢ zodzdL sd3 f tsHIOEO®E DS @ dgds's tc
fstcj CdzO MOHdese BOjted OdzO dzO Tfyldz y B US| 50 dog g
BICtostcOL dddz wxBje P< j d3 o to j H dats iy Is &f) O vz dadisipjdztsfiphz © ddad@p iz dzts
Bj IssH A tcOL(dihs, )40 oc, e SH,s5I Yz HEBE Y &3 dzOo tsH SEQofiP ¢ O
Zlsd yQAsHdE@ d d&F° joHjb<y fdtells H dzd = ¢ tc®)i®dzd 384 10 L dzOy0O - dzj
sHdshEz d&O wixdd dZOotsH® @O @s&H " S0UWwO[ dethy @ 2 9 tc |
tcsHdzdr GCtoOdEO toj ¢ dMlstc @A fisteid 2tSjom). dgin dzCle2t8H, 9

sOs d bi(td ftejlsasHddr eBHJA&O, Etyjdts " j H
9j<d Btts' Yo jiltd P<tfisBietsA dzgd j & QR Jbd3Q RO ‘] Tt
Mtstels iz 1(d8zOR .l ®isjfEROdzse RO BEHESOCZQ o j sso @dfF oL
ElsOdztsiotdty 'dz. yo jIstso O s tesHdes® CcteOded L dzOyO ' dats )
dzOo sH® 09 OF O, O d&O 9j<0O0 otjHdsMIs Btts' O Yo jlst
ZOotsH® OOk 100% Euvc (100,dZd) ,j HIXL dff tsB@Ots dy a
25% Euc.

1’ fdztsHtse O i lsdusH Mde 2t Wi L Liddf@usOd3 jdz 2, Mis®@ts d
ded JLER[?” @SEB J° jdzdn dL ©OL dzd udls jf jo thipa]ids, i) @Hedss ¢ 1§
fs dLHOdSE | L dzOy O detsf tc © Getf § tc Gstic j I d3@ilz0O 2z dz0O elz® Hzt
ptojHAdzsMIs Bles' O §fdzsHBse O 5 dLHOMSE *j tojcdmistt
sdd3 HO ] BoO otjHdtsMIs dad " j L dzZOYyO  dets tcOL dzd € 590
50
25

(

(=}

6 Evc (151,6). & HQHPdLE * | dety Hosondictd 5yef @tz 1 t
% Evsc (128, 9).
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53 3. 2. 1ltwddetsfy d30dzd dzf

leddetffte dLHOdCEZ d HEY dtsd dydufgs )t Odd @ dzf thy
L Oo d M dztffidstafPRit@m dzts e dzOls j e Gdz@aia®OH ‘qO otiixPd dg sR G 1 9 . Gt
ftcd @@L OB j 3d

vOBj ZOISGQO° M, ot Cdz0 MOHdsSE d@OIsjted OdzO d dzO
lteddesfy s dLH 1 teddes 5 HIzy

ANOCIststo

()] hfOdzdtc O (k¢
gtstelsO ()
[ dCJts 5079+29,3 B 2,0+0,1B
]l d z0d3] Is 602,1+36,60 240, 2 O
1 ste] Cdzs MOHdesEe BOIjtod OdzO (1)
S U 6278+31,15a 250, 1 O
g U 481,2+29,58 1990, 1 B
tddd3 dzOosH® O OT O (1)
100% ufy 6198+426 O 250, 2 O
50% [ uf 5633+419 O 230, 2 O
25% [ v 4807+35,6 B 1,990, 1 B
ANOVA
q) * *
,I * *
J * *
¢ T * *
o T dzL dzL
10 dzL dzL
¢ ‘|' ] * *

T
S U MOH ded 1] jo 5 f3Oezd g dzj B3] § to 5 @@L d3dzts @ @20 juds BOdzd dzj t6OL Bdetsy § dzj
(dLHOdyttgM) ydz otjHdsMisd dmMydlsde Odedr (OO SOLO £ dhists® CscC
tOL dzqDuicanks o Is j p O 0,05)

.
¢ zOdzd L 53
q

fted S OLOddE (sSHOLOCO sy Mj L OC? I
qtscfdztsfr] fts LHOdS E d ftoddetsfy s HE)ydesds dzj Istclz D «
¢ts Mstelsj] 1 ddzOdjls (602, 1 ) .k uthHstasiipz §de@ ditpdtdls Hf
qtscfdztsfr] fts HEY tsd3 BBd ez qLdsjtejdz "4 GCBH Mtlsy |
vsyjdze j Ld2OYyoO 0dz EZIsdyoO fstej § dzOid f) OfjtesL odjulg) jd
Bd Ctostc OL d3ddpy @O jfde g difsi) L HOdZS & (627, 8 g), fSHdat
Bilstez "fOdzdte® (2,5 kg). t(dixdd3 dzOotsH® Qo O O ° j
LdOYO des o j<dd3 otcjHdAdsMIsdBO fted dzOoaBHS OOk
ZOo tsH® O O O. BH 25% [ ufM

10 JtcOW LDz f | ElsdyO® ddasjteOSyd  j Mmedn
fts JLHOMSE d HEydsd® @itz hfOodkded. 1 j<j otejH
B’ @U@ dL o jHJddrs &BdFC k6§ QughzisiaOdasti jOBH @ DO BH[ 1ff,0
SHdtshEz dO0 hew ) dwc@Odgded B3O §ted o] % g B2 560 g wH.
}od desmefdzdadd i o 3 d B 50 MO SH | BE Y] ISdB s OH did Q@ J
HisBd j ded m ffsitcfis@ bz f zsPted toj y sz dzQo tsH® O O @ tsH 5
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[ TIpuHOC MO H3TAHKY (Z) e={ll=TTpuHoc o MeTpy mua.1upa (kg) o0

- a _ o

800 a 35 <

% 700 { abm a0 a6n P

. adun E

£ %07 buze e F 25 2
< -

5 5004 h g . agl | A xe |, B

= 400 A &

- 1,5

= 300 - a b1 1 Tz

=] 1 =]

Z 200 =

=]

g 100 - F 05 8

0 o i

100% | S50% | 235% | 100% | S0% | 25% | 100% | 50% | 25% | 100% | S0% | 25% =

ETc | ETc | ETc | ETc | ETc | ETe | ETe | ETc | ETc | ETc | ETe | ETe
KT CT KT CT
Muxkep Buiaamer

5 ) O H dzcf s (s OdpOfICHEtE 1o O L d3dzis o OF O H dad yj 5O dzd dzj 1o OL dsdatsj dzjizj s C
tejHdzsMisd dMfdlsdo Odzedr § OO IsOO® L dzOyYJ dzy #s@®L dsjWdsls d @3 fipdztDa PBFQ
©OW d20mdizls j 6OCyd MSd j¥jCok Mowlk®] §dd| Gt MO BT O d
5 qLHOMGSE d &jlstl hfOdkdeO E 2019. &HJd]

(ORI 7))

1
g

lodaglg JLHOMSE d HEydsd @itk hfOokded Mtk
MOHdsE BOljtd OO HsBd jdod  2020. cEsHdded §tod

GOB | ZOSEYLO' MljdtfEc KOES &G H@O dzO0 § tod dzsf O dzd dzj

ltoddesfpy s dLi1 1 tddesfy s HEYC
AOCIsste () hfoOodzdte® (kg

HEsO ( §)

| © 4%6,1420, 3 B 180, 1 B
i Is 5391429, 8 O 2240, 1 O

¢ ®Oljted Od&O (1)

U 527,3:31,8 O 2,140,10

U 467,9+197 O 1,960, 1 O

¢ * *
1 daL de
T dzL dz
js d3Oaizd Higj dzd aB3d € tots tm@L d3dzts fn@e1 €@2d yd 30O dzd dzj e OL d3dzts y j dzj
j owjHdsMmisd dmMydlsde Odedr §OLOB] sPOs 3] frffipits * L de@sy
jipsanp O 0, 05)

2020. etHddzj Etyjdz "jJ L dzOyo O0dz klsdyc
'lst;alz hf Oz tc©®. wtikO JJddOkjlks Mj $OB
H
B

sfls d B3OS Hf o dztgh @ OffHZSozsTdR , Hzy desdz o
dL HOdS 2 d H Iz dzts 03 d341;‘5tcizq’Lb;ﬂ’®g’izdz¢
OL di3gdztsj) O PG | digj L dzOIs dzetsi telzje<dd s s Hip@sfiglia] yd@o

ltodaptffts dLHOMSEZ d HEY dsd dQdofgic )t Odd d dzh thi
o d f detstntistd P & dzts ¢ BZOIs j to d OOy GdED o ®w G o GG k& tsB d
21. cetHddzed PBHIPL Oded ME £ u

V IsMmMdzjH s coHEHEO dhd dZBdgp I©° BMiklo Oted zO " j o
Ey dzts 3 B ldrts s HhdftsGiplzd tad@®, ) © tztf HesfOkY s d U S d L dz0 y«
Yd fdgH dizff BOIs jLiddO Rk delgdo'tsjy dzO0 f teddzsfmp s dL HO
dtcO KisC A @ P dafjdg, d M is ot @dz0° toj y d BO dzOo
O jHjdzj §OtOd3)Istej, OO0 %A o j & B9 o) fitesthlsg @
20kgf 5 H ) detsd3 d3f Is teHntiz®  Gz@af FEOWZsH dets i Is BfQLBaq)lBI'ZdZﬂSHt.
25% M 883, 0 g §t dL kg@dsS I,z szsds igglts clz, 3 § Odzd 6 O)
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v0Bj ZOERO° Mwlsj, ] s 0 @GO ket 0kOs P cdd Of®d dzts i3
G tsH d dzd

lteddesfy 5 HIEzY

ANOCIstste lteddesfpy 5 dL HC hf OO (K
eBtelsO (¢)
[ ¢t 416230, 1 O 1,740,1a
l ddzOd3j Is 452,825, 5 0O 1,80,1a
1 stej Cdzs MOHdzse i3OI jted * OdzO (1)
S U 456,832, 0 O 180, 1 O
H U 4126t22,7 0] 1,7#0, 1 O
tdxdds dzOoatsH® O OC O (1)
100% [ufy 501,34, 4 O 2060, 1 O
50% [ ufy 418828, 7 OB 1,740, 1 OB
25% ufy 383,31, 9 B 150, 1 B
ANOVA
[0 daL daL
1 daL daL
J * *
o T 1 dzL dzL
o T dzL dzL
FI * *
o T 1 T | dzL dzL
s U M OH dzd 1 §o t5 3Oz Higj dzj d3d€tststm@nd3dzts>h@m@ﬁd ds BOdzd dzji tcOL dddztsy j dad
(dLHOdyttgB) ydzj atGJngtsfnlsq’ dmfdisdeo Odzdr (OO IsOtO 2 dhists® CscC
LOLdEZd¢E Bo( Bymsanp O ,05)
10 oW dStdiz Ozl dzbj K BYGPLMS T jW iSO fsEjs
e dBO dzZOotsH® OO O dzO fHteddesfy s dqLHOdSEZ d H
tjcdmMsesoaOdz ‘j StH BJ?O0C0 ftesdLojHjddr &JCtets
COL&ZJCO dad  j by Z000BHS 8HBO&®I- MBtciZORGED d dg o
fted 25% Euc dOszdeidyOdsdifsfotzdzd OteH datsds 3j SsHEsd3 (L H(
3 o) toq dzsf) s gL Healeel 2 q (zsf) s d3j skgz h f Oz
T 700 ~ r25 N
= 600 %
= 5 B -2
£ 500 “_./.\: ®
= 4001 +' r 15w
= =
Jg : —I |_I ! ﬁ
o= 200 A
) i 8
~ 100 - 05 <
S
0 0 -~
100 %cquvs50% IJZS% lOO%C[USO%C[I.S25%C[J
s U HU
st MOH dd s dB@ddidzidz) KIS ESBOL BEEPORIY] BEOdRd dzj e OL BdztsHj dzjizj fls ¢
otcj H dasfipsffisd o Odzdr § OtcOd3j SOLO 5L dzOyYj dzaj teOL dzd yfols dlsi3 fifrjizts opd d§® Ofp jO 51)

COW dRltRdizls j 6OSyd MSd jWjCOk ftej S kO MOHdEE KOk td"
L

1
qLHOdSE  HEydtsd &jlstl hfOdkdwd  2021. dHJdd
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534ARTRYSO vl [muuko [T R0 ¢

AdLdyS O Mot Mo ©® § dzcHO &BOdzddzj Mtelsd [ JCJ te
MOHdse BOIjted OdzO d i YddBBO dZOotsH® O O O k 2019

vOBj ZOQ 3O Mtstelsi, otej CdZO MOHMBSE d&OLjted OO d t
fdzsHs9 O BOdZddzj E 2019. @66HJdd

[OMO 2k qd® 1 Z2qdteddO §J s Cshis

ANOCIstste

(9) (mm) (mm) f dzsH Iz
UBE0 ( 0)
[ d¢]te 3,2+0,18B 193+02 B 185+0,3B 83,142 0a
]l d z0d3] Is 35+09a 19,8+02 a 196+0,2 a 80,%1,7a
) S6j S dzs MOHdeSE O o OO (4 )
S U 3,6+0,1a 20,0+0,2a 19,2404 O 83,t2,0 a
S} 3,2+0,18B 19,1+02 B 189+02 O 81,t16a
tdddd dOoBsHS O O O (1)
100% [ufy 33t02 O 19,5+0,20 19,2403 O 82,1+3,3 a
50% uf 34+02 O 196+02 O 183+02 O 8l,619a
25% uf 3,4+0,10 194+0,20 186+0,50 82,314a
ANOVA
q) * * * (jZL
J * * dzL dzL
] dzL dzL dzL dzL
o T dzL dzL dzL *
o T dzL dzL dzL dzL
P dzL dzL dzL dzL
o T 4 T daL dzL dzL *
s U M OH dzd 1] o 5 d3Odzd HiZj dzj Bd € tots ta@L d3dzts @as1 @2 ydB BO dzd dzj tcOL d3dzts ) 4 dzf
(dLHOdGHED) udj otjndshisd dhfdsde Odkdr §OLOBisO0E0 bk dhlss S
tOL dzd Sk Bos(Bymsanp O 0, 05)
dIsOIlsd Misd Yy¢ tsdgls D20 faipts ts 3§ f smists " GfLjdzj L dzO UiEs talisdc
fscdzjHke &BOMy d HdBIdLd jJ §dzsHO. 3 Ozl l© j <
S H dats fifilpts taflsdzC j te d (23, S5 toj H DMACHSEsd yok st € dz0O MOH dzs

dzO 30 Mz fdzsHGBB O Qdz®ted U4 BBz hiz f dzsH ts9 d B(d~
B ¢ st OL d3dats @a@jgdﬂy;;dd;@ﬁi;hf L O ff s5d3jE8kdy.d J tf dods O d3d
ZOo tsH® O OF O dad d 30ts If ldztfyBO Rdiazy B ddg§ © Mo 5° M

iyt jds HddSJdZLQ"J f By 6D ezfiz dzt i) ff dzpp Iz indzdzy d

fzsH O (oW ddOgEb) ( nt, 8K fH B9dzbHiERc NS EE EBP®& (19, 3
185mm, toj HMdzjrHodgg dzL d * j § dzsH O, ftejHMIsO0? jdaj [k o
Mk dzd MO HCdEEHY O tc OL d3dzts 4 dzd MBW@MWWQBBHB
b dZOdzdL sds Btots O tz'isls s dzfi gaBH Gz fr]]]dzts%o[z.-,isa; tcj H ne.
LdzZOyoO dets ftsH EldyoO® cjd3 Bddzts CtE fts° cLH(:fde)udztsc,‘ ]

JWJj<COols.

10 oW dStsdz 22 ftds oL Od ‘st BlsEO GrEOHALEES dd3!
d i) dBO &ZOotsH® OO O dzO Bttt CtshilskddyO Ek f dtsH
ftesdLojHjdzdrn BICteStcOL d3dzsy O OF jd3 Mz ddBZ3Odzd L dzOy
100% [uvfm, BJL LdOYyO’  ddnr tOL dsdd§CzddizCdzifj Gz HBjtV] ya
1 OMmMEtstdstsly , S H Mol |1 JdzOBils, d&O° 3O O otcj H dsMmlk
ZOo sH® OO O BH 100% [(uvfMm CtsH Bd? OCO ftesdL ojHJ d
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i adm adn

100% | S50% 25%
ETc ETc ETec

CT

120 -

100{ 2
ad ad 6 aén ab abn

adn
80 1 i
60 -
20
0 -
100% S0% 25% 100% S0% | 25% 100% S0%

ETc ETc ETec ETe ETc ETec ETe ETec
KT

Bpoj KowTyHHIA ¥ MI0aY
&

25%
ETec

CT KT

Mukep BuiaaMmer

U MOH dedf dejs dds@ drcfidpidei BCtesBOL BAEPORLIYJ BBROdd di ©OL Wi dedz] Mis C
CjHdshisd dmMidlsde OdedR § OOdB sOLO L ZOY) doj s®L dsjydsls g Pzt©8 DB

oW d e2srizlzls j 6OCyd  MSd jWjiSOk Mswkls), f(otjC dOS @O0 s
5° Cwshlskddyd b §dsHk E 2019. c&HJd]

AdLdyue O Mot Mise O  dz€ 4@ ddiDdigf dxj O ofgftdipelitsdnls d ©H
MOH dzs e BRXBQ 260Qf." OcAOH  dzd PEJROL Oded Mz E v

o v

W A~

tc
tc

vOB | dPsBY40’ Mtk d §s] S kO MHOH daBE ddsdls j s 2 ®2D. &O M

OMmo dzt z dzO0 tc d dzO di tets® Ctsh
Lon e ‘ f(%) e >(Imqm) ;q(rgm) ! b dztsH
HBEEO ( 0)
[ d¢]te 2,5x02 O 15,6102 O 162+02 O 76,7108 a
Il ddzO®i§ Is 2701 O 15,7+0,20 158+02 O 71,3+1,28
1l stej Cdzs MOHdgsEe BOIjtcd OdzO (1)
su 2,7+0,1a 15,9+0,20 162+0,20 74,6+1,40
H U 2501 O 15,4+0,10 158+0,10 734+0,90
ANOVA
¢ dzL de dzL *
1 dzL de dzL dzL
o I 1 dzL de dzL dzL
S U M OH dzd 1) jo ts d3Oalzd Higj dzj dB3d € to ts tam@L d3dzts @as1 @2 yd B0 dzd dzj tcOL d3dztsy § dzj
(dLHOGyEBDY) udej otkjHdshisd dhfdisde Oddr §OwLOdjsOELO & dhlss' ¢
ttOL dzd Sk Bo(Bymsanp O 0, 05)
dlsOlsdmMisdysS sd3 O0dzOdzd L sd3 dzd * | tc®ls aiad 'S Odz] L fizg hlets
fsedzj Hz Wdisd &K@ z1L j 6 BhddsZdzd yO k2 f dzsH if dzsh ©j H ¢
Mz Bddzf MC @ fd§ fizs dqdei d dgO df3g JsH H,i2dzgbH iEfdz° ¢, j7 § tetsd |
BdCotcOL didztsy Oo @ZF) J dzO iy tetda]j gQirtsiinls &BEBOMJ §uAasE ©d Els dstH
M OH d4d,1d@,509, tcj] H DRI HSE[dF j Mzlso to' J dz0O fnls@lsq’fnlsq’ugq’ L ¢
Motedydstc ] € dzO MOH difs cff wOdsjjHelef " HOFR)) dzL d * O ff dzsH O
40 Htokzce] LiBstc@dzjfintstcthd ° J Zlso tc" da@z0 tc @yls d@2dsT @1 ls d -
Ctsh lslzdzdmﬂ@jzlsmﬂ’;aﬂl@q@jlsw@tsjﬁdzlﬁtSH fsdllsjjtc7 )( 7B, sHdatsMiz
l ddzOdzj B) (7lldmaf|ﬁs®ﬁ@tsch94Hszo[n dzd ¢ tddztc O d dg@jlrs]f O o O
otcjHdesMIs Btets" © ChIszddy® (74, 6) z s 10dis iPis H dz® d3t
B ssHB, (PA&d4BjL L dZOYO dd-s MIlsOlsdMmMisdyscdna tOL dzd

AdLdyueé O Mmets' Mlsoa ©®  dztHO dBOdddz] Mtstelsd [ dSJte ¢

BOLjted OO d tjNddBO dOotsHS Oo0OS 0O k 2021. ctHdd

ssCtsdz 2021. cEZOdaR) L dOPEBOS @OdZ Zlsd yo0® dzO Mo j W

1 ZO0yo0“  dzts 9 j <O BOMO f dzZsHO Ekbket' jd2O ' j CtH Mtls

tbj HisMdzj wisds) ¢ OL 2 § gt Oy df djtdiadOy ) dpidd dipjO dzO@ Ist5€C 5

HtOHdEIs jtcd Odz d tojydd3 dzOotsH® O O O dzd. Mz d BOdzd L &
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ity jd3 Hdd3jdL d O §dizsHO Eilsetd jhddcd ddO uf deBwy@
fstefsgsjte 2 e’ j° 2 MO dihsltds OB tafnf z@dgj BSGRL S5, b ls
BOIsj ted * OdzO t&fH Q@ dID dD oH dzdk) doL G Is 9 toff gztien O

10 1o%WdSsdk 23 ftedSOL Odz ‘tgj xfskPy Qlz0 o dsdzl§ O @
HiEY d dzgz \f@ZtsoHjO< O HEY dd2O f dzsHO " J] Ebket' j dzO CtsH MM
sH 100% [(uf, BJL tof cz@ UL @G CREY Crju IO 1 J <O HIEZY
CsH MmMtelsy 1 JddzOgils BddzO “j fted 50% [ ufy, BJlL
dzOo sH® 09 OF O

ssCtsds 2021. G SHYdzj B o & 'dzOR O dakdgpar® * [j d Shitds Is ©
91,1 , z s Hldgtsdizs BdRQ 3 ) . vds d BgOIs j BPHEARO d toj ¥ d BZO
M sz dgzlsd § OtcOBj IsOtc dzd " j] ke tc' j da

UOB ) O FHO*® Mswls), oSO MOHdse &Okjtd OdkO d t
f esdg@bddzj  2021. CE&HJdz]

[OMO §d r)ddd § zdtddz0 § 1t C6his
phatdalole (@) (mm) (mm) { e h
UBKBE0 (0)
[dC]t 2,9+0,10 15,1¢0,2 a 15,9+0,2a 911+2,0a
I d 2O dsj Is 25:01 B 143+0,38 145:03 B 823+15 B
| B S dzs MOH dESE O, ted OO ( 1)
S U 2,6x01 O 146+0,2 a 151+0,30 85,619 O
U 2,7+0,10 14,8+03 a 153+03 O 878+2 , 2 O
tddddB dOoBsHS O O O (1)
100% [(ufy 2,9+0,10 149+04 O 15,440,40 89,3+t30 O
50% [ uf 2,5+0,10 14,5+0,30 14,940,300 858+19 O
25% ufy 2,602 O 14,603 O 15,2+0,40 850+25 O
ANOVA
¢ * * * *
J de dzL dzL dzL
1 de dzL dzL dzL
o T 1 de dzL dzL dzL
o T | de * dzL dzL
FE de dzL dzL dzL
o T 4 T de dzL dzL dzL
T MO~ dzq 1 jo 5 dBOAZ M) 2] (Bq € 16 5 QL Bds M@ Gy BOdzd dzj L OL dBdzsy § dzj
(dLHOdyEHBD) ydzj otejHdesMisd dMydlsdo Odedr §OLOB) sDwBo &BAf Misds * L LB
cOL dzdSEz Bo( Bymsanp O 0, 05)
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16 u B Y y
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12 A
~ 10 4
= 0
E 8-
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O T T - 1
100% uf 50% v 25% v

ltiesfj ydej otejHdzsMmisd dmfdlsdos Odedn § OtcOd3j SO0 51 dzOy jstzj Istg Grlsdzd o IsG
0,05)

| cOW d23sdzr dzls j 6 OCyd MSd jWj<COl Mmtstelafjdddzise Py dzBEzd dzp o tz+
¢ sHJd dzd
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BZOIs | odp'dEEA.L sd3 o Oted " Odziny EMlsOdetseo® jdz "4 L dzOYyo*
MOHLY O° tOMise ste” 4o jigEbOs jdztEdsi@is] jigefife j je d ) I/ tgtf & @ dz
toj N qadgEOo sH® O OTEL (I8POI0RI5 W B E(I2B8%%) Iz s H dztisfiely Isthg® dz
50%Euvc (1.2, 05%

Rdzls j eOCyd 0 Mmstelsj, st ¢ dzO MOHddE &Oljted
LdzZOyo 0dz bkIlsdyo ZO fttsdzjdz MOHEY O O w©WOMlse s
(L cOW qXagdz | j dzj cOdkdes, o j<d MOHELY O ©OMlsesk? do.
MO dO oaj<dd o tcj H dzSHEstE@RR] k. MYOdztsip @ EGRPO . OL d3dzts >
B scHtd tjyddidz d&OossHS O O O sH 100% ¢ uvfM. s ts
tOMmise tste” doj JMmizejj sdisg tgiddz f ted HJ W d yfdtdstizd L205)% j Edtadf
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MOHtEY O ©OMlsotte? do jasmbezyf HOljted j k& 2019.
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O ZOZJL 5 f SHOKOC O kiskloy®  flzdy sitcis | b UaGE ORI G j
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Of@esdLojHjddn Bd¢ tdibds Cafidkdzs BOBIdsd us d  dzd ¥
I 2 Ot Oii stcO® Ek sRHEsHE X @O0 { tdBH ddeg 3 dedayd dzifs O
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vOB j &ZO GO Mtstelsj, ] dzO MOHdESE &EOjted OdzO d tj 3 dBO dzOs i jOdadokA, dptH MO+
otejHdMIsd MsCO d ddHjSMO MdzOMIsd & 2019. cEt5Hdded
H4OHtY O oH HOHtEY O h j<jtO (%Hogctf%fdzq(
AOC Bt BOMSe BE? d o " Gsml  vSEkf§dd Rdzoj Blsc - % RdzH j €
BOIJ ted " § hj<jted hj<jted #0n Ok )
utstolsO ()
[ dCjts 14,39+0,20 a 3,41+0,13 a 7,93+0,16 a 7,7240,17 a 0,21N0, O0,94NK0, 8, 53N0,
] ddzO s Is 10,9+0,158 3,18N0, 5,75K0, 5, 44N0, 0,31+0,03 a 1,30+0,34 a 4, 49N0,
l stoj Cdzts MOHese BOIsjted OdzO (1)
S U 12,59N0, 3,27N0, 6,88N0, 6,63N0, O0,26N0 1,06N0 6, 83N0
B U 12, 73N0, 3,32¢0,03a 6, 80NO0, 6,54N0, 0, 26N0 1,17+0,06 a 6, 19N0,
tdNdd dzOoatsH® O O O (1)
100% [ vy 12, 89N0 3,30N0, 6,90KN0, 6,69+0,54 a 0, 20N0 1,11+0,06 a 6,59+0,880
50% [ uf 12,05N0, 3,29N0, 6,56N0, 6,27N0, 0,29N0 1,16+0,08 a 6, 29N0,
25% [ ufy 13, 03N0, 3, 29N0, 7,06+0,24 a 6, 78N0, 0,29+0,03 a 1,09+0,05 a 6, 65N0,
ANOVA
q) * * * * * * *
1 de * dzL dzL dzL * *
] * dzL * * * dzL dzL
¢ T 1 * dzL * * * * dzL
¢ T J * * * * dZL * *
I * daL dzL dzL * dzL dzL
¢ T ] T J * * * * * dZL *

su M O H dzdfyg ts ddg Ddzddgjdzj
Codzsdzd tsL dzOYJ dzj

BT C 65 EOL d5dEHCRRdRf Wids &0 dzd dzj
oL dq udlsdds fmdeseod dsq fis,,
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Mo Mttelstsd [ JCit, MO diPO kY3 @] ddaEsisddiio §ldsdid
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Rdzls j 8OCyd MSd jW¥jCoOl Mok, yd&d®] DS HO ab"

fosdj ddz MOHELY O 0 ESkfddi hj<jt@ol®l @ChXE L EP
otojHdsmisd ESCEfddn Mj<jtO jcdhstess Odj Mk § GH
fted 100% Euvc CtsH SBO kdfO MOHdd Wal j1 @ijxics & dgz0s
fesd] 20 b scdjHkz MOHELY O O ESkiddn " jGdidcO jdj
L ZOYO dzs 9 j <O otjHdsMls klot' jdz0 MOEs §tod t©j
fesdLojHjddr BISEsEOL Bty O OF j &

] OO’ | MOHEY O Oij'dde | defistfiafIE & @ dzg dg OM S ts ks O BO
pOtedeOf jdg MOHEYO' O ECEkfddR "Nj<jtO®, §0 ‘j IO
fOLO®R] 50Ot JBOLR Histzs @z [|HUOERS st I 5% ¥ 2tcj H BMdzj H &
o daj b §scEdjHE MOH o dn O sfedddpjts Isigd] Tdsjh'j = j @ de
ZOo SHS O OF 0. JtjHdsMisd §d dzlsse §OwLOd] stcO dzg

ZOo sH® O O O ®BH EpbCG®S d M5 tHdshkz &O tojydd dz
LOBjdzj ¥ Jdaf L dzOYyoO dzj tcOL dzd € § .

Rdzls j e OC yd* MClsfj ,Jj Wj€tOjlsC dipstehf OH dets e d3OIs j ted ° O dzO
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Esy©e © My LdzZOyoO dets odhd MmMOHEY O d dzo j tels dzd = f
ZOo tsH® O Ok tsH 100% ©Ouwdy, MO twH ey mE sdz@ BsHIEAGE s
9j<d MOHLY O ddzo jtelsdzgd s N j<jtO tjedhmstcso Odz * §
fdzcHso ® Bd? O0C0O0 fHtsdLrojHjdds BIStosttOL dddztsy O OF
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B 4|t Bl d ZzOdkj ks

Ay
o
)

ss
o
=
.
=
q—
=

(%)
OFRL NWMUIO N O
T TR TR TR S T SR S N

100%[Lm0%[UMZS%[uthM@[kmo%[uhzs%[u

sy g U

Y MOH dedf Uefs 3@ dzcHdpidze B CtesOL BAEPOAGY) B3RO dd dzj tOL BdtsHj dgdlzj Mls C
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L OV demsriaizls j tOC yd * imp&dEglsj ¥V J IBIL] S zZO MOH e dOIsj ted * OdzC
MOHtY® jtcfdzdrn M j<jtc®O E 2019. G B8H J dzd

dtstols O | d dzOd3jd© YO dafsdz® g@ d (03 O)kty Hodzts fifd - d2@ sfiy tg to Is Iz

, 21%) . ¢dzOdzdL sd3 9 Oted * Odzglny EMis Cdsp0jAz dz@ Ltz
tcOd3d SOte. 1 dZOYO des dedyJ otjHABSMISd MOROLBL | (6
JbdBOdzd 3O MO HjWdydltsd eatsHj, HEBSE dLd&j' &2 S dr d
Lisdyo" ddzls j cOCyd " j fMmtstclsyj, fstcj C dzO MOHdzsc
ey 0 MORAOtL] Ek f dse@Y &0 dzj s Fied MHBO@de y O dz
OtetsdzgH Az “f§j Bdts L d2Oy0O dets 9 jd&zQfls j TeieH P iy O dzy Q td K
SHT Q9O 0O BH 50% (v E ' j° 2 MO tMmisOddd
Jasj <O otjHMzsMIs Jtsd3j dzgzlsse f Otc O d3jfldadsf L & j & ¢ figd
teBtcOL BAEHA@JO tgjdy d i3z dzOo tsH ® O9 O O Ysch 2G% [Ewfg
fsdgd dzgzlsd s MOHdzd yO.
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vOBj &ZOISGYO- mMstelsj , fstcy CdzO MOHdzse BOIsjted” OdzO d tod ) d O o tzp a e fitdGRfE| T g -~ ) O
Cdfmjdddz0 d ddzHj $MO fMdzOMmisd & § dzsHk BO&ddzj b 2021. &tsHddz
4 OHteY O oH d4OHtGY O hi<jtO® ( #0OHEY O [k
ANOCIstste tcOMmlso tste? d . . LCEfdc Rdzojtels - Cdmjdzdde rRdzH j S
®Okjod " j otej Hdatsfle hj <]t hj<jtad 400 Otets | (%)
utstelsO ()
[dSjte 13,63+0,17 a 3,47N0, 841+0,11a  8,05+0,12a 0, 33N0, 0,91N0,C 9, 36N0O0,
]l d dzOk3§ Is 11,58N0, 3,23N0, 6,50N0 5, 74N0, 0,78+0,08a 1,26+0,05 a 5,31N0,
l stoj Cdzts MOH s BOIjted OdzO (1)
S U 12,63N0, 3,33N0, 7,52N0 701+0,32a 0, 47N0, 1,03N0,C 7, 41N0,
U 12,58N0, 3,37N0, 7,40N0 6,77N0, 0,64NKN0, 1,14+0,08 a 7,25KN0,
tixdds dZOSiSHCGSOCO(J)
100% [ ufy 12,26N0, 3,32N0, 7, 40K0, 6,99+0,43a 0, 39NO0, 1,06+0,07 a 7,40K0,
50% [ ufy 12, 63N0, 3,39+0,05a 7,22K0 6, 63N0, 0,6410,09a 1,09+0,08 a 7,12K0,
25% [ ufy 12, 91N0, 3,33N0, 7,76%0,22a 7, 06N0 0,64+0,11 a 1,10+0,08 a 7, 47N0,
ANOVA
¢ * * * * * *
1 dzL * dzL * * * dzL
J * * * * * dZL dZL
¢ T 1 * dZL * dZL * * *
¢ T 1 * * * * * dZL dZL
T dzL dzL dzL dzL dzL dzL dzL
o T 1 T | dzL * * dzL * dzL dzL
su MOH dzdf Wejts dds@ decfideidej B3I CtesBOL BREPO WYY d3BOdd dzj tOL d3dzsy J dijtc UfilsfOudes O tzs tgs ds  dsf) § 6 b ¢ o0 ¢zd = H P azg G s P
Codzsdzd L dzOyj dets” t0OL dzd yd B Blz ) (tBen dlezi@pldn,j p dAD y®, WHs) OL dzd
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53 5. 2. uOH©BYO" odbkOBdddzO uw, ESEfddr Odlstsyd 0OdzC
COofOydlsjls f dzsH O &Odzd dzj

tiLbkdsobd GOYYEGoO° OJOBddizO C, ¢ kf df O Odzbs

d OdzsdtsS MdH Olsdla difsdets € IO f ®Q didf dzs Ok Izdzguq"q' mMstels §
d i ddBO dzOo sSHE NGz Of tkd RO UL Oded E v OBJj dzd 3 8.
vOB | ZO GO’ Mbols), f§otj O MOHdSE &Ojtd OO d to,
bCbfddr QESEYEd&]DdD] sk d OdsdsSfdHOldodd S OfOydls]
VO dduSkydd y P@SdEENdHOL
I XCT T AN e R R A P Cofoydlsjls
AOS It (mg/100g " ._‘é_cm gglflloo(pmowlz/mngr]a. &,
e . ds. 1009%90&1 { ghmo. & ABTS DPPH
> ' ' Isi fls Isd fMls
T TONEY
[dSjte 274107 B 29,9+3,88 1961+6,9a 10,9t04a  802+19a
I d ZzO 3] Is 304+0,90 35,445 5a 167,7+4,88 880,48  69,0+1,78
] Stoj Cdzts MOHdatse 3O jted  OdzO (1)
s u 28,9t09 C 29,6+20a 171,345,88 9,3+0,58  705+19 (
4 U 28,8+0,90 35,4+2,28 1925+6,9a 104+04a  78,7+22 (
{idddB dzOotsHS 0o OF O (1)
100% [ v 282+07 C 341+3,90 165,7+7,88 9,8:06 O 721%320
50% [ v 288+0,80 31,6+2,10 1839+7,9a 874058 762423 (
25% [ v 297+1,60 31,9+18 O  196,1+7,4a 11,0+0,4a  75,5+2,70
ANOVA
q) * * * *
1 (jZL * * * *
] dzL dzL * * dzL
o T * * * dzL dzL
o T * dzL dzL dzL dzL
] '|' ] dZL * * * *
o T 1 T | dzL * dzL * dzL

s U MOH ded s B3O dfideflzi BJCeE@L BdEPPLeOYj BdBOdd dzj ©OL dBdesy § dzj Mis Oc
) esmjuds) otjHdsmisd dmMfdsde OddR § OO®] kOKLO L dzOWpdzts'j MBOL dzd O 4

O ZOLJL 5@ o Oted * OdBO " Bige tdr Isjddy O j Misasls O/ fdues) S
MOH dzs ¢  BOI3 JoOF JOEEAE OIs5 ) MsklsO/ tejydd dz0o sHE O O
o dlsOBRIdzO © bkl GEOEdEERUMDA)O’ ds o j<k otjHdshs od!
I d dzOBQ,4smg/l00dne . & fds.) bk fstej' jSk MO Mokl sd
LisdyO® §tejS kO MOHdsSE KOjted OO d tjyd®kO dOs
dd‘j kot j da

[WjCOl ddsjwOCyd  j Ml d §stjC @0 uif@H daEas H
BOdzddzj §tod§ @ODdS @@, 2@ jWjS0l Mokl dtadjdSoiukd
46. 1BtjCds MOHMSE &Oljttd OO dd  Jj dkOds L dzOr
CsH Ml |Iddodkjls, H8S ‘j CtH moobge [ HOE @B
Cjedmlsetse Odd thHr o8 24 @GO &J S Iz s &5 O tzth ek @D A djfds O
BOIs j to @ teEAL)dz ( jy B dZzOosHS Oo OF OL BBAYQ Sdis Efftss jt
NOHEy @l OBRM@RGBEH Mol | JkOdkjls k SHhashEz &0 sihls
HEC CtH M@ 2dldS fdad Mz | JoOd HWidb)zlsial tc Odzj  (
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BJd? 0CO fsdLo jHjddr &JCtesttOL B3dslp0g®s j &3 d( 1 Y d2
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S U 38, 6 N2 349+47a 1945+ 5a 11,2020 66, 8N:
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stc@ Ok tH 20 &@JdkzlsO tjLEzdlsdtcOdkzO ° j L dzOy!
stcOy do O 2 Georegd flptwCa fetd swpjl dzO I 2L0RWOOQ Y j dzd ~te jk MY d
ZzOigils (72% d 74, 2%, tej HisMdzj H 5 ) HsBd " jdza °
Euyudoeo OdzO 96 % Oz srattdz IssCtsdz 30 MjSkdHd, O L Ol
ltesyjm EMfsmis0e? 0O 0 OMjtfIlsdyded Skdskztey L Osd
dgiHdzj f tdH 6 5o Ot O E<jc6 Ysmskzf SO Mmisjted,dddL Oy

q

4

~c
o
o -
o
&
o=

EZLdBOS O foyjlbddn jSMfdOdsOlO oty B

E Ckdazskztez kSdeO®. ¢Slsdodzj WOL] ©OLOG
O%@ dzdgylsny dzdfmdedrn L jO. keker |l i (202
dqrovyd ' § fefs?yd dzjhddcOo & "{sistdayEostw dag
) iS4 Bd?0S0O Ek Skdbkztkz kCdeoeO. RrRMmilsd Okl
ZOdZs Ol OL PEd fHdeMmbaljgsdsd jYahyabtais' ¢%f j alj ¢ M &OC¢
Fte IsCdo O dz0 fHtetsdzj<j Ebduyj @O (e j<0dk
>dotsfisd j M zOdzlsOIsO dz0 Ctstedh <jdzO HjL ddaW j §
9 O JjOUsipf dprdzldnj § S5COL OO €Ot dzO° jWdSOMmded © L O
OHEZ O fseésHdd d dBiMiy LO EMfsmsOs? OF ) OMmj s
fsfmisdcdalzls odfnts&‘ fesyd dzOls ddzdyd Oyd Jj OMIYHEs djy,da

q
Is
O

)
o]

E dmlstsdz d3j M4 “d tjedmltese Odz dzdL O¢ sy dzOlIs
IsC diadfDtc© ( Kum r et al ., 2019)  Techadgandigj@ari(etdi, n g h
2002).

R "kd Mmi MOtk dHj Odzdzgdf ° fizfs®E d s30Sg e O OHOC Kk
3O dzd dzj , ‘e QO E® tHOn IOA sk 20H3). Giwdciiet aldi y e

Cawstey mMBsSCad. v d ~ =adcid  dofiids) tei@iztfrplsalt bfifsEEEladsC
LOBJj dzjyJdai I bz 2§ fH ] etz HHOI Hiclzce d d3 lj;teq’tqu’
ksCtsd Hoj JSMijttdd) delsOdedzj ctsHddzji, IstejlskOdz MO
toj L zdzlsOls j LO EmMficshik@abskz@y ] Q@HJUM&M}J [ ¢ te, H
Csdzls Oltso Odz® o, CEPHLE sl Ke&l, MotksO | ddkoc
sMils? JotsMmis dz0 tOMmiseo st o QU BL o dstsLIsd jO¢z@d dgpd
Ofjflsdudai Skdskt] Godidontcliss 0 ik dJhfiskdaomjdddd’ Ge o
Zlsoete' jdz2 "4 odmts¢ sy dzOls L OwOL § (74, 2%) CtsH
M dzZOHk MO toj L &z dzisd@difgels te1@pdfo Qttdd i3 j S sH Mtls [
9d<d ftesyj dzOlskz LteHgdd L gzO ( &N D %Y Mistc Oy d o OF j

O]
J &
(2001) Mk bOCH' | fjfseeuddd O J ' bd OS5 &
C ""n QR
dz
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{ OLdzdudlsy Stdyj desteOyd j KOSt d djLts ftsdd
f OLOij st &BEdlsdf ddirdeddH QdgERE® © ozt t5 dHiPs Oy ttOL dzd -
Csdzyj desteOyd j BOSts Msdd, Ejiits Msdd d coty'

Bzdlsdf zdSOyd j SsH Motk JJkOdkjls. stH dhlsj M
MOHEY O jd&g Gotsy' O, f§sLdlsdods ‘' j RYEEEOT 42O Qf C
Bq dzj tc O dzdzts & tc @ @t © ) QHOs HHEBS GojO> dzd * j f Ote O Bjdtgjls Bl C

Mtelsd BOqdzi kS QDY OEONMSEROOoHBONg & Reed, =
ftoj sAaBHERAtBOEBSKLPEZOR|Is "0 BddZO &OCj Mil? de O
Mstelsd, cHJ Mk ¢sobtejBdsy oJ<J Ctdzyd dzlsteOyd "  J§ d3d
fsmMisdL O] BBPNWoOEP OELYB | sOOBs ftodmkzMmlsots o dMmMsC
mMedzd dad " J B[ dasO HfsBE&E? PO | CoOdzdlkjlsO dLHOROSCC
Ctodzyj delstcOyd " j BOC tots Mmsithd L EORPARS { SH daz@ j tc © BIls Is
(Rugil et al., 2000). tjLEzdlsOlsd HtsBd jdd E s
Okzlststc® dHOSEBY ZJBORZO Ctsdzyj dzlstceOyd O BOSCtets Mmitsdzd
Msdzd d coeaty' O Elduyjy dO HBBd O ) dO HE)ydr GMtss
odMmMsCy otjHdsMIsd HEYJd dLHOM O ftedd <Jjdzd Mk
mMsdzd, Odzg<@dzz § ¢ sdzyj dasts@dzdd 20 cthtsy O © MO Mmlis O dzH
Cotsy' BB d Yo i<Odddd BiLts MsdzdBO diBO L dL dse Oc
Mz Cdeyj delstcOyd  j] OLBISO ftoddzdydes o Oted * OB d dzdzj

Reed et al.q013b) 1 t6j 3O dMistcOy do O & NiOe ks &IsEyg n sz0( BOL
Bddzs SCtetsL k¢ ke dazs € SStdag iy d tziz dzisfgzO O dits ddgd ISt Is dzts 6 * ¢
Mistc Odzj , ftoj BO d AsetoOeisd o®F zalAr ag@aaong) , ftso j <Od
Elsd yjeOt@pitros d? 0¢ O, Odzd d BdZzZOCh OO EMoO" OF j OL |
BistcO, hilsts ° J d fsCOLOdMs CtH &JCtostcOL d3dztsy j dzj
RMIStcO) do O O M teasjodets | flaBO dpedz 1 © B dBFGjts & tdsday j<dzls tc O
By Lisd MeMB) (sBts?h OO CoOdzdlsjls dqLHOAZOCO d ddzH
Reed, 2014; Poot hong et al ., 2017) . Poot hong
l qdzOsi s fted HotsMskzSts dzd pded®L § & tzjy gedzls tg g * BOERD
sHdtshkz @BdzaaygekbtcOyd j o] Mtsdzd (HotMistekzSts Hts |
mMtelsy [ d¢j te, E soetsd3 dMmlstcOy do OF Iz, fMils OdzH Otc H dzO

MOHEY O diZO0 BOSCtes Mtsdzd d coaty' O ElsdyoOowzOd ' § kz gzdd
Moo d@PERO. stH dhmisi Ml dO 9 j<d B ddmist
HotsMistezSCts 8 j<j6E MOHWKYO O HBOCtes Mtsdzd d 3/ 4 MOH
Goatsy' O. ltej &30 dMmMistcOydo O EZ Rebrov (2020), dzO
ddzd W @ o d dgim\jtro disdzlg ztlzd " J] EfslktcjBO BOSCKts Mitsd
MisOdzH OtcH dZs@. MOB Y HOj) dzO@ € &Y j dEOE & pd i@ ddd3 /z4ls d y O dz(
otcj HdzsMIsd ddzH j S MO Bdsdf dZd¢Oyd j E seasd dmists
Ctelyyd fsCOLEZ" ] HO "] o j<Odts WhtedddtcO® j ¢ Odzizfn
NH,NO;, HEtE “J BOT O BOMO COdZEmMO dqL Bjtej 2O Htd od

2013) . tdLEdzsOIsd HBBd jdad E totsdz dMmMlstcOy do OF Ez
ZOojjded 7 Okltstt® EHj “jJ LOBjdZjYjdd oj<0O0 ®&BOMO ¢
Msdzd StH Mtlsj [dSjt, hkts Mj MBOO dzgj ¢Olsdo
(2013) ZOosHj HO odMmsCNO; §tsdiusjodels<tORap] * ¢ ts ddyH dzls tc Oy
fls OdzH OB daf g dZOKO Hiekedn ~wOd dodi &Okjtd O kls

CH Mttels] I qkzO®jls dZzO 9 j<0 BOMO COkEMO ' j dL &j
ftsdd d MisOdHOLHAd]d Stdyj dstcOoyd 0RO &jL s nisdd
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vt j Miawitrosy d? O O © L OeadMmMd BH o jdkdEtse BB O
BSEdzlsdoa dmMO® O, otmMisO d ¢ tsdzyj dzls tc ©yldesad®i, 2016), dzd n
tsrq’dztsfn Ctsdzyj dzlstc O Y@z § mdydgds i€ gt @zdz® d o s° f SH dzisL
r et aI., 2018) . [ s BOdzdzy CBdayj delstcOyd * §
dzu,;dzlstra@ucf Bsclkz dOttkzhdisd JjdHtsej dd - 6tcdits da
tcj dztseo O (Eucario e dOD , 268 %) . € Bdzg P teifztc @ fiptf to &
lsyfO diz0  tc Bnyitroesd * O O © CBH Mstelsd BOdzddzei [ d¢J
93) MBOLKLO ' EZ HO I BA di30 &0 BB?d EdyO® dz2O
f ZOdzls Ols O, LBHsBS Gjtstd] fijlsid Isdfj s ¢ j ledzu.idzlstz@
amsurizal et al. (2024)| BA fmj JWd¢ Ofmdsts Istc;Odzfr]ljlstc;lsIz 4 kdkzl
Ms@e? O k& tstjlscfd:sOdzdzJ ledzu#dzlsts@ucf z0 i3 Misk
Offdetsls tH NAR] 21 iBfgRjlded I GAsd 1 @C lldo dztse k¢
OdztDwtronxcdi@OsOccj CtsH fntstels; ] ddzOdBjIs (Rugi I &
j dzZlstcOyd - O IORA)‘r]q’Hz@q’QCDdz@g J] &0 9oj<d ftsy,j dzO
a3 ledzu;dklﬁ;tg(ds@o[ tdgjIsn tSHdzdds Oklststed 30O. R fMls
jdsteOoyd 0 | BA klot' jdts™ "jj @ jSWidg\@)fmidiftc @By dL
CjdziLj StH btd Motk Skfddi, cHj MO §sml

)

C

z B
Ot
E
s
s
iz
1
j ¢

N~ OO~

-

dzyd Mk dJd B3Odzdstey Hastets M @)IsR aff a(sitadtdi avli.a, 2025
tddBO oj<0 Stdyj dsteOyd © | BA MBOS | tdL s
Is . §OHG) o Z-Bd gfdsOI d&zv slkaAr,a Raeva@al . (202:
j dzZlstc Oy d - &w¢$0@¢6 m@ Rupuf arGisu®® H S ftoj BO  Mi
) S sdzyj dzls GIOAA @@@Hmm Bshg kisdyo® dO tyd°>
ydilsjy SCtdzyj dzstcOyd I AA, | BA d NAiAvitroWe |l ar
90 O KBO&REY,] HD aomqmo SH 10% Ht 100 %,
dUB% (LOeadfMmd ©H Mtstlsy) . 1 Gihdd sddls ©ePJ g o
i ‘j Yot dmsck<j fsmisd<d d dO SOd? dots®
d GH®GMdedds]] . ORBlSSsted Mz ElssttHddd HO " j €t
j dzOls Is>1q’?090¢6) (90%), mjtedlsdv “j tCOL Ot
fSCOLO O dedy d ftesyj dzOls 3 d? 0o 0 O ( 60 %)
g, Yd? OEOts i H0®BS 85, 7%, HBEC ' j CtH Mt
J d3®dzo[dz,4 2 dzOh j o3 q’ﬁ]IstGO>|q’aO¢Iz Mk fsCOL O0dzj
Fkz 'I@A 1zmgf b MkzMmlsets OCIkdodatse kE? 0. 1dy0
Ld LEBdCcHIDPEEY@ O OL s Eoitrofsty aftd "Ode®© H j dziDejwi d
fsHiMsdyk<d ddzniEzS¢yd & Cttoj dso O CtH ddasc
., 2015). ufmfjhdes Y J? O 0O¢ j Mmtstelsd yYtco j dz
AJagl a, 2015), hiss Md ded " J HiMddzs E BGoetsd dMmlis
HO8 OF § OCIsdo dzts @ Ec? O sy d fsBts?” h Olsd Co 0Oz
d? 000 0 MKEOELOEHd] Cttkh¢j hikts j HEBCOL Odfs
° 0C 0 eQddiigtels jB jis L &z20S 59O SdstesL j, & totd d
HlzZsEOBO MO OSkdodedds Zc? jds. stsH tBj MbBtelsj dsC
Hzsej THOBA wiged  jdz ‘j] L d&zOyo dzs o jsff<sdesy,j d
tcj 2o OO dHEYF O E HAdsMHME dQO0 {ftsHdEsej BJjL OCI
s ©OHEZ MOc &OMmded Mk MO, WOodsHETRO] WA rH ® nk&{ Bls t
0 kElduyj d&O 9 j<bkz Mistsf B deyyds’ddsd @jO tsdn s wcfizj o
ercus roburf & fJ dtsy 4 B OMdzdlsd yd® jddysds HO OCIs
J SOl dzO BOLOdzdzgd HJj 5 (iunwiazS ® Isis § g 5§ jsfiple] MEzsd L €
Mils Lotdtasj ddnd Mllstg JIBO dzO o sH  BBO ,MasrHtOomOS j e tOC dld o dzfs ¢
Od fifeHzsg dzj S tOH didsB &ZOY 09 OF | Miste] FRQ B L @S of @R
zso d BO bEn ViErefzlszted MdZO® j © 0 BECMdHOIdo dztsé Mmistej
j desdzd 3O ftod MBOT j dets OjteOyd " d E {§HdsLd).
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stchE P Sglofiff dz0 ¢ zO® O0¢ j dder dB dIststedzd n J J
ZscOBO. 1 O0ddj, W indewozdzOH Odpwid[ BMESK®E G & &S
s twOMmls. AkhifdaQlsteedt’ zalH.O0 ((2Qfidz)plseots OCIs dz
O3 do OF OinditroceBPEDOE © k ~tcOd’ dodd3z f SH

24) dOotsH] HO EkZYtslstejBO OCIsdodese ke O fts

6.1.4EXVITROOS[ Rf QURYTOARMOIOKRI T HO[ R [

b Cdzd BOIsdL Oyd ® O ex Bvfrd &Mz odgd = | 9 J B@ROO frilstdcH] f
BdSCtesOL Q3gdzsy O O © B J? 0 0O. v tsej WOLJ, B d
Mfs?” Oh ¢ j MejHddze SOt hiIss Mk ddx 0 toj dzOIsd e dzO
dqdzlsj dzL dIsjIs Mo jlsdzsmisd, dilsH. vlstej Mded EMdzsed ¢ O
Hseo j Misd HB (s OHOKO@biBg?d OB &lDagi PRd) , COt
PLtcsCtso Odz dzj ftcQo ddzdzd d3 W k2 dzC ydtsded mMO® j &3 fls s 30, (
dzj cOLod jJddd3 Ctejdtsodds MdMmisj d3dsdz ( Werner et a
CtcOd3 otcj d3j dgMS 3 f jtcdsHE (2, 5 Waddnidh cofymbosur® B j dz,
GO jidgyitolzmMdzso 3O Ek ftey' j 2 MO BJ? COBO 6 0O° j dzd
t OLdzse L O Boalk " PokttsS] MIHB @EFEzdy®OMIE® o j <d- S tSH
in vitro, E tHdtshkz d&o Bd? ¢j E f?MSdds kmdztse d B0
stcOdzmMtf JteOyd " j. uvBantt&cgl| e Odzf , aHi t (2018) dzOo
Bd® 0¢C O, fteido® O O j ssCsd3 O dzdBOIsdL Oyd * | ‘
WistddgOdzd» OHo jdzsdodzedr Ctstoj deso O 1 totdvitra j HRjLAZ]IS S GIXC
tcOL dzsc O Gr z e /mad0lsdstO j&If B2 BUHAS) B JjLBJHJIsd  s5Misj
WOLE Odzd®OlsdLOyd j 0S¢t Bd Mj MBOTdts Mmlaxj m ¢
vitro Iz fiisda j . v OC s'eit, aAls.ayeab®l?7) MO0 " £ HO MBOSC
fsMzHOBO inGtroe @° PT H W dquUPfa <] dE O g PME s B Eztsto  H ¢
Bsyd Bdld jJWdEOMOdz 3Gy stsH. L O 9 j<0O° ] OCdzdBOIsd

[0 WOLO “d dzj s - SH dzO e sBjLBj' Iz°j ]
zOB stcOlststed " MSCdr EMdzce © E &OT ] CodsttsdzdnOdts s
tcOMmls &0 s’k ddzd Htekzetsd Mfs? Oh ¢ jd3 Sy " (
9 BO odip®E PLEHEYHJROISIL OYyd J dad sy d? jdzedr dL HOAZOC
HSG " jJ CtH Motlsy 1 ddzOkils Bd dgj "Ists dady d. U s
Ctstoj Mawirgdise dzd Mz HO M ECttjdgj LOR0O? Lk E<d ¢t
Isj &3 J tOls BE fizj dzd ¢ fizls LORO9 0O’ E E<d ¢t  ddBBO ° j
O j dzd 3 Mistej Msd3. 1 te.jafAzdCiOdspfa Oeitf " @l dzj 62 G 0 8 Jizq

BOdzd dzj ded j] dBsEckz<O, L O ©OL dzdS$ BS thf B3QlEd gz@aj @ d32sz
o O0tdtc® dqLBdr 2d sdefdBydr jdzdr dqLHORZOSCO (Lebedev e
sotsds dimMstcOYdo Ok fskete' z°'k HO “j fHtsyj dOls C
dLHOZOSC O dOdzddzj, BJL L dOYO ddnr ©OLAEZJEO dL &3 ' k
SOCts' §J IHI» emwtelisfj d30dzddzj dzaj EZlsdyk dzO EMmfjis OC
Okzlssted dOoatHj HO | OCdZd®BOIdLOYyd 0 tyd? jddrn o
dmlstcOy do OF Iz, fsmMisdedzzlsd tjLizdzsOlsd OF¢ dzd BPlsdL ©
ftotsyj dzOls @K jdsOEsdE 5 EB®EO j o HBPEWONds JdhistcOy o OF
COs d MO twjLEzdzlsOlddkzO ¢t j Mk HtBddd Dai et

syd? jdzdr dLHORZOSCO k2 HdsMEz O djityd?jd “jJ L O

al ., 20fl@RHQOC JtB8d? OC0O E sy Mz OCdzd BOIsdL Oyd " J
9JLO dqLAI' 2 dqLHO O d (Bt dse O. Stoevska et
EmMy jhdes OCdzddi3OIsdL 2" j E fjijtedtsHkz tH 30 HOAO, H
ftcj P8 ® O 9 j<0O BH 80 %. L Boatd dhMistcOydo OF Iz, £
qLHOEZOCO MmMtstelsy [dEjte Bdd&kzO "jJ d&O" 9jij<0 k ' kdk
Qoclkzmlsiz. 1 toj 30 dzO9o tsH d di3O i sarum et al . (2018)
BstcO® 8fsg GH 60% HO B fttsyjMm ©LOL B & O
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fsf desisd BSfitcOoHO0O L dZOYyo®™ Botse dMisteOy do OF O.

6.1.5Rul RURI N[ L[ 1 [wWRIISR[ 1 [ 4R U RSINYITROt
1O j % Bd? ddnr < J dzdn'vilro ff tsef jdLoGbdzts] tc ¢iP@EzOdzd L ts d3

ddejdilsdysdrs d c6JjdzilsdySdrms ftetsdzi 20 (Venkatact
O § ¢ O tjcjddteOyd  j, fts'° Ooj ~dfJdtendHted ydzd -
o Oted OB d dzdzts s d ¢COts d HwEkzedn dzg ¥ 4 ? 4 ded n s
B3d € totstc OL d3daS YHGEDRAD © =CH. Gdandch: Ijt;atsdeJd3® HEetse yYlkzo
ftospdzj @3 MBBOSC s dzOdzdzed = 9 Oted " Oyd " © LBtSEG YjceoO
s OB d czdets M Is d f sfd B dzts lthJ fsdetso detse koeats' j¢ O &k

Hsf ted dzets i d Baq’ﬂzdzlsfrpls@:ﬂsq’ ) sCMdHOIde dzd Mmistej M, ¢
UOtGOdSJlStGCdeO § &g MiPEEBE Oz d pH otcjHdsMIs RtcOd doJ
Bd’ dzdr jeEdzOstc® ©OMIsj ¢ O, nstedsdzmM S d H d B Odx
o zOy desisd ( Maj umderd? €f &R indgitamRPipdig odgfislg@z ¢ OL O
MsBOS zsdzOdzdzj o Otcd ™ Oyd " j ZLtetsC s Odey MistelzC Iskztcd
Btets' £ mntediBsL SdBBO ddzd dzdosbkz § dzsdH desfylsd ( Ashmor e
Blos® rRtotsi3cL sBOEJT tc§ gzl 5 detc-@ixfsfp o j 2L MdMdte< j s
(2,4D) . Kaya et al . (2024) sO¢ts' §j MBOLO 2 HO
YydlssSdded dz0 EZlsdyd dO 6jdzjlsdysSlz dzj mMlsOB d dzdztsmils B

Jtets O°F ] fhoBsLSEO Mo jlbdshdsdt BIStesms s d  sd
CBtej 2O " " jHA&BSMIOs O KBjBBHO L O ftsyjdkz §dsdH
| BB s P 0 Mmj dzgj dBtsyj CoswdMmisdlsd Cts
et al., 2003). 10 ftddyj dzkz W dzktste] f
Yyj dzZlsdzO B 0O Ct5° 0 fyy MdzOy dets o j L 27
‘O 20 fklsO 9j<0O dzgjgets z dzj o j L O
Rj fj @O uyjh<j Cotedmisd LO Whktte]
tets' O R tots 320930 K fGladna @ k Is & tafdisdstia®ydBdiz® "
R k MmMdkzkzya ljtsf)lsqthGB(IQHtgﬁslslsudzJ ydlssdij Isted * j dad |
Oz feslstsydfL yOdetpdz) Gz b tertsod Cttej dz0) MMmJ
SLEBRBO. ROCEt M EcdkzOodsdz S tstcdfmisi o-ddAsswnd €
4) BZzOBBoRC(o@-tzdtf dLHORZOCO) M dsekz ¢t
W OL dzd u’dztsuO, 2 MMdzeyoO' ' & COHO dad " J dBsEkz<]
s OSCs'hgmpsTon (1995) dzZOEdzOh O O kZYtslstejBlkz otcntso O
Rubuskz tstztsfr]I:tsagizO Btog dzO ddzd BOIdydzai <Jjdzd” O | Bz
BjtedMmlsj ddd dBO° k& aszq’Qq’ Btocs® dBltslsmMEdr dj IsOW OL

tiLkdkzsOlsd HtsBd jdd HjljtedddOyd s Btes O =
OdzOdzd L sd3 f tetsls s i dzfs o fiplddis BesdAS @& Azj & dz2O dH j dzlsd yOdz
Mo dd OdzOdzd L d t6.O dztf & OOt tedgjd RO ZOL d HEs § tots BS dris dz
ftesyd MO &qd ¢ tets € BGiH d3dafsiy fOb LOJhg@Oteg P dzd 2P ¢ 5 ° H O MOyYlzo Oc
fls OB d dzdztsyls  dzO0 vy (dIstscj dzj sty ¢ Bfggizddifde tsdz 1 tisyisd diggid3 dfe
ljdzdS¢d Btes® iBjlsOW¥WOLddr §dtsy® LOBjdjixjd "J ¢
Wazz ste § My § dals dzj . 1 dedj SO e @S HEKADR), 2 o t6h dzd &3 3 e d fls
Cstej dzgO BwBOdzd dzgj Mmstelsj [ dC j t® ‘dgts tdaligedamizj | deists tafi tdsdddisi figfl
“jHEGS®R CGH] GjssHS®R B OO0 RtedsL S®O ded 4 HJ
dzdossds fazsdHd j. [j'k Bd?ddds sCdaddO S j M
Ctejdg® fj dO yjh<j Sttedimlsj i OF taf L{OAHC u jd3afUsitsils iy €
(2010h) Mk fHteddzj desdz Yydlssdztsh € j OdzgOdzdL j, L Ofmdetse Odzj
Cstej dzO, COts d OdzOdzdL j ¢ tetslstsmarjo Oydlg ezl dle tdaff* jd L [
MGy ddzj @IONOEHEEELS cOf dzsdHdzd MO dMisdd3 dzdo ssd3
dLoejHjded dL OCMddzOtdzdr fHEztg 6L D tceOOpIdR)ts s Mste dd 1
M BOC dzts dzO dzdzj o Otcd " Oyd " J fsoj <000 E MO f(tesHEy

G NFET @ == 00
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BOdzOdzd ECOLE"J HO Mg inhtcdi@O i@ dazizdzlf s 8 LGzl fedzO ¢
(Miryeganeh & Armitage, 2025) . VfsIstej BO f oISt
RO thdsekz MOHLY O O dkz¢ dzj Otcdzj riv s By J ftotsy
MsBOSC s dzOdzdzd » 9 Oted * Oy d ‘cQ d&j oDtk ts & dzis df gk &pd. *zO &0
HO Mmj dO" ej<d ftsyj dOl FtesBsLsBMEdr OBJjttOyd
CrdzsztcORBO, Htoi Mo jcO kB odHk fooddfdasdHd J d Oc
Btots' & dRBdltsL O btsSd toj clpild dlomtdo,j hdlsto jkig ads Hedic tSH
<jdkd MSIE HjBBO d 5 00 MYtdsOdkd: &zsoOoyd O (
I stejH dBilbsH] Mojlsdztsmdzay d Wakzktstej Myd dzlsdzj  d3c
ftoslssydzij ydlstsdzj Isted * § LO ®Htej' do O j to]teDIs@ o dzt
tcOL dzd ydlstse ftstej CdzO L O B Mistela yitro d[L eHtOdzy @ dz@zPdizd
g0 " & dMmisd dedets 1s fdzsdHd  j SOt d OHOf IsdtcOdzj
BISCtestcOL dBdetsy O OF ©. v OSB' j, dMmisd dzd o ts dgOdzO L tff dzs d
fs”k Bddzs HO Mk lsdyOdzy tH MOHddYO HBBJ
HOdzyd d30) qus HO MmEzinwnime.d | figgt & & dzkitoiisdzivb € d
HESE " 0o MO dZsdzOddzds o9 O0kdf @Qdd©®d ¢
Ck Mmls OB ddadsttsdz IS zBHEOWRELOR ) dzsd j Z(Wena e
MOy doa Ok Joachi mi ak et al . (2001),
d LO tsHtj' do OF j u’dztsc{Hdzisﬁ]IsGHQdﬁc;deQBIzq’? aca
dd3 Bd? dzd 3 O kitjote d | B ezd BP ded Ote j delf Bls Olsd L
dzi MmMstelsy dGBOdzddzi Mk 8CO0LOdzd HO dad " J
n g?” o¢ 0o, hists °j mOGWOMW®Em®m®JLhw¢@k
sd3j sted " J ddfmlz fteddj<jdd o0 Oyd
OtcH dzs t©OL Bdgsy jdzdn BJ? OCO StH
(2020) dedfnlz ¢ tod o3jdsyfdzfl~ &g iz BYQ
yddedmr BJd? OCO Hoj Mtlsfstedbfkdzj i3] BAP
iz @41 ald° OC DO ZL) ddzj tOL Bdztsy § dzd -
6§ detizds ¢ J dzd s d USH] DO tigO oCopel] a O LO
s J yd' jdesO o 0Kd Oyd'J (
ts dyd  jdzs©O 9 0tcd @uq
O LO O@O&dLEdﬁ@B&BW&mB
(Kouteckl et al., 2023).
©j dpls@ tods @ te[diZdADRD 1j0 %z LissdgiBCED | dzd
tojti stczyk £ Cs@YO<)jdyoOcd
Odz ‘j (cCOy®BEPL T §]
@netjetai@&]d)s@m@dﬁ}q’fzc; @zl
(O v4 J kE fttwsmj Sk B
et al . (2 H Mtstelsy [ dJE¢ite, dO o
) o jtotsoOlsdes EZIsdyj ftedmMmbdeB@ls®dmMisgE & j
kjtedhj ojddSd Higy O sOded dz0 £ tsH sk  da
ElsdyOlsd dO ftedmlskzf Oydesmls B j dzkz€ dzj Ots dzj
o0tcdtcO® k LOosdmMdzsiigfe!dOLgH O odetf OH BOT B H < j ¢ j d3dzC
tOfmsk<dr ¢do® (Pinto et al., 2004). 4O kdgd f
(s dBO BEOH] ddhssesd Mz &O Bts?d BJ? dd KOl ts
ELddB0 & Mj MO Bd? 0C0 dO f°REME.L usOS g dzd 6 t
ZO 0j<0O otjHdsMs StsjWdyd jdsO e0td Oyd j GO/
SHdsMdts 6% LO | JddzORils. RrRMistcOydo O j] Mftese j HJ dzls
HO "j 9j<ddO 11s §Yditse0O dJd@30dd TBj WV BdE jfgs ] f
ftedroO?”doadds LO odmMtsCtsCoOddlsjlsdzkz ftetslssydkz ydl
Vujovil etbkzdafilste@RPAQC) Lz fifilgf tetso j H Praassk s&O L ©wzifls @ @O
E mMdzkyo' ' & COHO Mmj tcj G jdzgj tcOYydk@O, sH® §tc®o Ofskxidisj
HiHdWjtejdzyd Oyd 4, MO®ts Jjlkfdsdudy <jdd §j Mhk
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Onckycuj a

toj 64 dzj sOyd - . s 0SB dmisd Okltttd dOc dzOM s O°
Emmzsed E Stsdi3BddOyd d MO € tcOls S sdejslydarsidyz S ipskarendizisdd
Bd® 0C 0.

[ ilssHO ©OL iBdetsy O OF O € &z dzls Arcvitrdg” JsE @z O ° | O 5 H @
Csted h < j dzd - ftedmMlszf © E Bdtljrmdtsdsed  d. [Ji' ks
cOL Bz 09 O O ' J BHEKY 000 ] cjdaj sfEyS iz ®od d dzdet]"
sosd3 dMlstcOdo O & O0dZOdzdL 3 fteslstsydsd yYdlstsdzi Isted
fl]OHtG)iO‘O dzzC dzj Otcdzy 11858 SCBH Mttelsd &BOdzdd [ d¢.
cOLdZd¢] E MOHEY O & dkzCdjOtde 11s didj -l 8&
z d34t90[fnls;d3fn§cfd3 <jdzd OBO CttejdtsoO® ' j BElseot' j dz
fsmiss® O j ¢ j dgj

9

sdy¢j MmMlsOBd dzdetsflsd . RL Istsé tOL dzt
BJCtestcOL Bdetsy O O © OC M ZOtcdzed 3 OO’ j &3 CtsH § B3

62.Ruvst ¢rrRIGNr v Y [pwfsRIRS ¢

621N v ffzst JufiRrRWwRN TS OJ

ANj dzBW OL O Yo jlkoO® O BOddJdzy ftojlsatsHd SfttOh do O
HsBd Jddr Bk Botda dMmMsicOydo Ok LOfOYO My Bkisdyt
Yo jlso0oc 0 d Lty ¢ 0. ydhifnd lsedte Of dgtst Isfdtc mLifQ (IOl c9ts H2d0N2¢1¢
Bsy j My CodzMIsOlIstso Olsd HO W j dzs¥WOLO Yo jlsO® O Mt
fsyjlsSsdg Htckej] HJECOH] BO° O d&j Mj yo, O LOosth O9
B ' 2 MOHdefsy@QBY H dzd = B Cdedig OO dgdzB 6 © ezO.63 ] I3 Hs 15 i) ts e
lJdzOd3jIs yeo jlsO® j ftsyd®j tw©Oded j BH Mtstelsj [ dECJjte
ftosmj ydedre otojHdesMisd L O dmMfdlsdeOded § jtedBH toj
i3 dzgzlsz Mtk fsyd®j SCttO Pt @ P Mmj < Gicj H s
LdZOYyO dzdr tOL dzdS O dL dgd ¢ &ts @ didpth) PP o SB g AL .m |
fsHOYd E MSdOHE Mk MO iefistad®y dd @0Pdg) S tf denj idsOa £ Itsj
HEYd Lty ] LO Mtstelskz [ ¢ jots | € sSHasizE s dz6 dsd &G, |
1dSsdzd<s & [dJdzdets®  jod< (2015) fHtyjlsog, sts¢ d +
hdteddzj, dOHBSELMS] odMmddsd, JSMisLidyd 4, foddj"s
d LO otjddd YoaldlkoO® O

1 d&zsH B3O dzd dzj tRMIs3j0 dH e B dH Gdz0® dzOS sdz s tcOh d
10 shdseslz ftetsmj ydedr otcj HdesMisd HOBERBO fYyjlss o
csHddzj, dBsyd M CtdmlsOktse Olsd HO MtlsO [ dCJjt
2021. ctsHJdgdzQlz CEMHEE RY.H StcO° O j (3 dzgzlsj W j dazt
Mtstelsy [ dCjte E 2020 MOHF taf i &L s jHgsdzd »j dEdEHE@S tc OL O3
HOdZO), O GOHUELJ  Sdfr MISOdzH OtcH dzd &3 dzZOyd detsdz 6 O
5 HOAO) J dez®aFO O] d sy so0¢ WjdshWoLj LS
0 G tsH d dzd , HsE ' d2O0° €oOfMmded " d twjcecdmlstctse Odz
sW oL j ‘d ticdmlsse Odes E 202 6)s OdzristgHziid df SO
Bz (1O @O AP, StcO<j CtsH JdMEs@ZG I 02 DN .dzsE s 1T
ivojevi) Bk bl eg@zfkgfFdiscss Odzd SttO<d jtdts
J E sHdthkz do doh | JdhisttOyde Ot j. vtO®" O j f
s E:CIIBBJ (Vool et al ., 2007) , sOCts HO
dz Wduyudedr S dzd BOIsMSdr EMdzse © St d
Odzgdr fsSHOBOCO Etsyjdts “jJ HO °j
0. etsHddd CtsH tBJ Mtstels] . r zy 4 d
ts 0 &d M
s H d dgj
d 1.

GsHddzd o jttse “d HBfteddz zO dzdy O Mmtej HC
Isj &3 § tOlskztelz ( ¢ dBJ Mjvnex sz j shisgBdzfz<fo HOGCHE
fOH Qo ddzO IssC A3 020. cetHddzi EIsdyOdzO dzO H Iy
BdB-482 HOdO, O ¢(wed4lstelsy | JdzOdkzils 4
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6.22 r 1rvouvrIVR V[ ufi L ARMAL [

mj HOdz fSH tsfdzts o dzd n j dzj &3 dzOIs©O kMY jh dzj 9 8<(
adztslstJtGGHfr}lsdQ'lz[ tGiSHdz misd, SHdshds dLdki' Ek
sjdzayd OkzO. v toatd dhmist >|0[90¢Iz Zlsote' jdzts ' J H
desmisd Mdzdydzj BddBO0 ¢t j Mk ElsettHddzd Eydul
d fd¢
201

s
O]

0C 0O J'<j0O EdszO frpstels | J to
Sd‘oP.anov et al . ( 9) Mk twtjcedmlsteise Odzd
I Octtsj Ctsdzsh Cdd3s EkMmdztseo e3P0 sLaOfiOH dzjt Sk d
k2<d 9QwQUbOjstddpigd <) Gils Mbttlsd d&Odzddz
CO CtH Mttelsy [ difQcelz g ddPpQ Hig jdzdlz delg Q [&zdiris@D IsHYtS |
doeO‘k, GEHJ J Mot dMfs? ddzO L dZOyo0 O0dz |
OO zHtsdR dfFH 2 sy J Mj SCdeMisOlsse Olsd HO
z Modds JS&MiJjteddij dzlsOdzdzdd3 G tSHJdAZOBO d BOz
ez Cdd3 EkMmdzse d 3O, hiss ESCOLE® j zO0 ftoj fr
Olsdodztsc f{ tsls jud) dH t©OxO] Chtplsitc ARBjdzd difjstej € dzs MOH «
ZzOo jHjdzad f OtcOd3j IsOtc MOBs IssCsd3 oo j Ho J
O)iq’aOCC{d30|ndK®tGODd3'dZH§q’JdZJ Bd? ¢ j Mz §¢0L Od
j dzyd " Oz f ted fnGsztsq’HdzizKMdzqsdﬂthgg)kwuﬁwqutSB‘Ofndzdlsd
9 0% j o3 E)J<J Ctsdeyd delsteOyd YydlstsSddd dz0 bk - tel
| Qg 6 B cﬁ‘lzﬁtlsIztts&faukalssa\(ltqaa(:l . (, 208 6Bd° Bz zs O
Odo @fC zOHE Mk MO dhMsteOy do QY jogg BZRMuU Ltse rd RO |
GsHddzj 5 MOHTd HBSEZOLd HB dL " JHAdOyYOs OF
J HJ dzd A dz3d ¢ teds to ArLlsdPodssi OaH@E] d3tc OL d3dzts Y § dzd - .
Istsd3 o tfHijls O CLdArbsisd deglg)) Mists € Ots dzO° EZIsd yO* ded * d
LO g£d’eimentR®redz al . , 2012; Grant , 2012
ZOo sH® 09 O O Mk JdiOdzd L dZOyo  O0d EZIsdyoO ™
| Bz i tede® dasfs d o o OF glzgrf bide ®PQ Y@Lz dzOo t5H ¢ (
vc IsCtsds tsBj GEtHddzi. 1 d&OYO dzgy wWOL dzf € §
dz0O o( BHOS %D odO S 2B Iy vtxj)e d Misteso OdzO. 1 t6j BO dzO o
Sduddd dals dO Mo j°j eodmddz Bd? 00O, ft
tOHO L O.
O 0O ) MmMkzedhdedr dBEZOHJR dJLHOZOSCO CtH &Od
s ‘' dratsots dzj cOlsdodzss HJj dzZtso O j dO f lstest
O Of dfs eSO @F, © ydd3j Mmj BwejLBj'EZ°"E 9dMtsSCd d
ClJodlcgBDOL.0 ot Y jteOyd A3 2 o j dZdC s
sted3d e © dgO s tvdBO deENdpWc®Ydo O &, IssCtsd3 2018.
J<dH@BAEXEC O dfis HEY dtsds &Bjlstekz "fOdzdtec® € tSH
Is q’adzlsc cOMISO MiHOB " jHdssHd]- Mtstelsd
1) s Odz | CtsH Mstels § l JdzOdzi s ( Or zed et
9 0° j 3. [ i tsf figls(d Mbkts jLielpdzls@lv@® | et al . (20
sso Odzd o©j<d Bt JdLHOZOCO d34[stglz ¢ ts
dzO 9d<d 9ji6jlsOldeaded ftslsjdeyd Odz SO § M
HO - JOL filsto tOff the dfts fiyl© dEOC O 3O dzd @j “cijtalzj Isid g
L dzZOyo0" 0dz EZIsdyoO* zO Bt dLHOZOCO {t
aO‘?O ] stojiH SHPBIS] Hd ddj OYets®d &2 L dzOyOo " dzkz
OGS 5 5 3 o dd2©  cdHlafte ©% d o OF O, Bt tLdjL » | e da
tsteOLdsdzfaIanj@fOodzB 9J<d Bt JdLHOdZOC O E fSH dat
mrzmtsumcbmsavb)i ezt Ekdslo.toH(AA[1 BH O dzj 1§ sfls
cflsOqlz Btcs' O dJLHOAZOSCO {§t HEydsdm &jlstekz "
StcOL BBdztsy O OF jd3 d Ol Geazs» @E J Mi3d3 d dad H @ dly dedg Gz
Ctstejdz Bd? OC O d3tsy Jtolf tods d3ig @A st H jndels * tz] Ol fd G
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Onckycuj a

BOIsjted * §) HO Bd mMj dLBj GdzO H':q’ HteOyd " © ( Smit
ElsdyOlsd dz0 HsfMmiskzf detsmls d EkfMme O ORNN ~tcOdz? doadn @O
HS Ctstej dz20 ftoj desfyj offdahtsidz. i3MQIS BH g H O Idmpsts | fifdz@H] Isd |
BOLijted O d BOMseoded fteslsst "tOd’ Jodr HBOIjted O
1 sLdlsde Odz Elsdy0O’ tojy dBBO deaISH¢an¢G) Zsyd d |

GtSHJdzj §Se@He@E HSAKIQ dfdDH O d dzO0 dL Bted MO ® &HEZPD O PL
lted tjyddiBz dzOe sH S OQsB@&O tHH HDﬂz((D%O[djis HizY dzsd3  d3g

0" o j <d, HUF@ jifrddisipdiBdizisd yOdzd dz0 &GO § ot Hdatsf
tojydBz dzOoBHS O OFfdO BH <] 0 jpdefgmisd B O dL H
hfOdzdtc® Mk tjedMmistetso Odzy IsSCd3 2019. cetsHddzj, O
S tSH d3®dzq’dzJ,u’IBtsHsszdmmdglzdjﬁ)ls'tslmOcﬂLGd@d;QO@sO@JIso ¢
MO odmMtsCdd { tod dets fitieds d(eS R n2s0t 1le2b)y. 1 e dztSHsznO ]
9o O0tcdteOts " J dLBj]' E €& BHJdAO q’fnlstsOxc[aO*‘O 1 09 j<C
CtsH fMtels] 1 ddzOkjls, SCH Ct° J kB dnHdes dL d3d oy ¢
ZOo sH® 09 OF |j LkfMdisodd@z™ j'<jf IB@WS dsHEZMO Ibisltsd 2(
otcj HdzsMIsd Botse OtcOBRBIIstcO L OB dzj 3 J deff to sdiS a5 34 id dad
BCtoscOL BAfsgPoOf dydIlskz dzOo tsH® O O © tsH 25% [ v M.
JtojHdetsisd HEZYyddzj ddasjtodzsHd O BddifoO MdzO @ j -
ot Hdztsisd B3O IstsC tsd3 ff oo J udd’ FHE 5 66 of pigiy daBstaBimmiey | dgidists Qi
Mk dBOodakzy degfddsj cdzsHd " O k2 ftcots’ csHddzd dMmistcOy
CGsHddzO B otMmls] MOHMBSGE d&OIsjted OdzO ddBOdzj Mmdzd-
MCdzOHE MO dZOoatsHdABO Muster & Lankes (2001),
ftslsj dzyd ™ OdzO Y gzde{ e s tf O MMdzdAtEzH OtcH dzts o j 6 J IsOIsd o dzs ©OL
csHddzj, COCB it fsedzjHk HEYdde] dJdelsjtedesHd O, Is
[dimMssed Mk dO 90yded d HJjdksed Bd?Cj “Jjte d
sisOddd WL dsdtsh Cdd 1§ ey iffisds3od yedtsez * &4 czO thif o d
OctosdesdZ3MS drn MlskzHd 0 €t°j My bduyuk t©oOMSO BJ? OC
fsoteh ddzscd3 dBsclkz Jd&BOIsSd oj<k OMddBddzOyd k& E6? j dz
fsLdlsdodess HO EkiIlsdyd dz& tst€@&EE d)YislicdOngf ot Oal £ tsH 2 (hise
qLBjtej 20 ©j <O HEYJAdO dLHOdOS O, hiss " J ftOlsdd
mMdzd yded = toj L ZdzlsOls O-defyllz guish dzdt d aS8§ndROA0) C° d
@B EMtsBdzz s jL OdztsMis 09 j Glgi'Is Olsigl ® dzdf & o tf O @ER, lszg th) Is
yqeddzzfm dzOmMlsOte®. Angin et al. (2017) Mk d&O ° jH
ZO 9 j<k fotthddt GO’ SHBATP EmbHdshHE O ]
dMmistcOy o O . 1 O sfifdsgdlsd k@ fEsoitg" didgO LREMISO ks d
BOdzddzj, Odzd “j E  jHds d Mbtel dztsf 5 Owndc® dedifitsls @ da
sSH Hitkzednrw VOKEISELOY do OF £ dfsteliOdsdptc dfi@uiaz ] IssCts
CsHddzy d 30 dztse tdIsoifbigh’ls Oz MPts 0 j <dd3 otcj Hdesisd BO ¢
B3d C totstc OL d3dats YuOHBOEH gidgl. (2000Wkz s yd dzd o j <k {f ts ot ?d@ILAD dzc
BOdPdjsdL o jHjddr &S BsisO sdgdet]f NBac@N J&EO° &z o sHdzd H
CZldyos dz20 QHO YO HaAskz fipdy dzd mdzj Y tseteh ddzgj. 1 Ohd
dzOo sHaedly®t al . (2008) d Villa et al. (2023) ¢t
tcOL 95" Bd°? ¢4 EMftsttOo O, K gdanjsdedoy dz@® ¢ dgzd fifdf thcas®@ j i j
tedBdL dzd EEOEB" J] HO HJWdydls dzOeatsH® O O © EklIsd yd
fsCOLEZ ] HO ' j ytdzO tds dL dzOL ésrng kdtyfisdd . dzO 2fpisitetj) iy
otH) bk ddhisssddi30, {§sltjlsd MnEsGBaEGdistO dafirf dztc @ wak
fsL dilsdoe dats Ctstej zOyd " d. [ cteOdzd yuj d&z0 HEsMiskzy dztsfls
yddy My MBO‘E jJ MddzO fsbtejrdd LO <jdd Mttt hd
dzd mMlstse O, MsOB?> d¢j d ¢ Btej dzO, O IsOBesthj& Alegras s $ Iz

2004). [Mdds EZ2IsdyO" 0 MBO® jdaj Stsdzdyddsi oBHJ HEM
HO ftoj S tcdets dOotsH® O O¢ | MBO k" j] BtoL ddzz W tsls
dZdmMstso ©, HBSsotsSHj<d HB HjardHtOYd J d BCMdHOIsd o dat
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6.23 1t &1 R T Lo 1L ARMO]

1 OtcOdBj Isted G Jdzgj cOIsdodese Y tslsjdgyd OdzO di3ZOdzd dzd ,
Yyo J Ististe OtetsH dzts® GctcOdzd d fteddesy 58 dqLHOS E Mk ¢«
(Poledica et al., 2014).

tdLiEzdzsOld ®tote dMistcOy do OF @J dijsis@ldcd szdzdz t@[L° gj t
Gjdaj sdysd € tsdalstetsdzd O dz, sBLdtsd HO ' j k fmej
LdZOYy0O Odz klsdyO® dzO B sStelyO HEYjdz deds@diAd - 6 tclOdB
tcsHdzdrn GO0 d Bt Yo jlstse Oty tsls el HIdafsdzO dgjtdsd dis ts
CsHddzO dMstcOy o O O. 10" 9j<0 HEYJdO tHddr ¢t
CtsHddzd  dzsH Sdfish @OtO), H datss'S ctsHddzd HEY JdZO B J dZO KO
qBBOdZO dz2O° 9 j <k HEYddkz ttolfdzth SHOARA L) ftoatsS ¢ 3
otoj Hdzsfyls L @asfdizjj s 3@ j €d Bj dels Oczdets© ctsHdded (2021 .
Gjdzj eOIsdodetse ftslsjdayd ™ OdzO Mtstefsty o wfre@Pdfj s | B Wi’
Vel ilkovil enHts8] Miz( M004 Y o) 6y #dC teded dadl .1 j(260EICH O
otcj HdesMisd s3] dezzlstse ff OteOdzj stc® (22, 8) , Goldswlz * j
dMmistcOY dojGAtlzy d 20 dLHOMRS © d ttHddE cotdOigzOd figldsto Qo o
Mstelsj [ ¢ jtc.et al REI)IGHEOIHH A e j <H@D | wHEyddzj dLHOdS
MBOT O HEYddz tsHddr cttOdzO, COt d fttsMmi ydai

l OtledteO® j HEYyddzi twtsHdzdr CGcttOdZO d BEKts O Yo jls
(sdzd yddzi oBHJ L O dzge®g tdE2 ®2D° | ¢ 5106 gad , dz0° k" dzd
YjlboastsesHdh ¢ je fjtedsHO dMistcO)ydo O O. 1 j<O HIEzy
GtoOUzd o tc'Mikdedlf SH toj Yy B RO BHS O OO tH 100% ¢
BZOotsH® O OO BBH 50% d 25% [ ufy.

[BtcOL 59 OF j 18 PR X stiz yteo jdzagj BOdZddzj tsyd® j
ftoejseitsHd Yo jloOo‘k (1 jbtesad< d MOt., 2020). rdw
Ctsdf dzj SMOdz fesyjm, S°d LOeadfMmd BH oj kSt Bt
Yyo jIsdzdr flkd 5 OMO j lkdzts s, Isj B j tc OlsiztcOts dgf ypj dd@C diztdf
stcOX, g Y PtcOlskztc® " j BddzO dzi"Ists adh O E ftstej ' §°
jtotso Olsdes ftsots? dets EZlsdyOdzs O fMddalsjL &z EZc¢? jdedm
f5° OC 20200 Sdfds H Mistelsj [ dSjte ' j bksyjd dO oj<d
s fmj dksyj B OMddlsd ttsots?> dzdds Isj ik j cOlsztc O RO
jIshtsH dats GBH(Jded . ttelsO® [dCjte " j fsCOLOdZO o
skipgztseo | Misj «ddgcdy o i @fs® OctsH dels s C BegDezd d 202 1.
j B0 Bar neyS et fipdtals j( Z0J67))te i k6 dzOo detsdz W tste o] to
g hksts ‘] k MCkOHEZ MO HsBd jddds ®OL B dzlf Qs
sHdzets CctOded 90Otedte® k2 L OodMmdesmisd tH Mtstels
fstcj] CdzO MOHdsE BOLjted OdzO dO Btets® Yo
ydoO°f 0. stsCtsds 2021. CsHddzj , C BBtz iidedz] | o tif Hs,
Q0] tH 100% [T d&O o j<O'j B O Yoj
Cjdesls ¢ jdzj teOlsdodzdr tStec OO k kfdzseo d B3O HtsB
Bets’ fhsHSo O 5 dLHOMS S tkH 20 & BIS jz ¢ s dpzbdg jzIs
®C juz f sl dzts o d BGiy a tzidds OBHGE sd( A0 BE)HJ"
Eds@w@® d ztc GO ffldzsH 59 O ff 5 ]| f LzO B tizts B Is H dz@) ts g t
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i<dn o] Hdzsmisd dBOMJ fdzcsH® d BEKts' O f dzcHtse O
sBd "  jdednr MISOdzH OteH dzd d3 | dz@ Y adts A t tc @U d30zt% RO ) O tdfdr
ZsHts9 © C tSH Bd? O¢C0O HBBJ jdad m BICtostcOL dzdets O 9
MistcOy do OF Iz, ssCtsdz 2019. CsHddzgj LOBjdzjyjde ° .
tesdL o jH]ddr ¢t Of Edzls™ POBOC i@ MilsOdzH OtcH dzts 6 O
O &© Bd M BsedzO Htodf dmOlsd ElsdyO' & inyrs ¢ d dz
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tcOL dBdztsy O O O, hilsts " jJ LOCH' j bktyjdes CtsH Btolzmdzed
& Arigundam, 2020) . ssH Mtslsy mjtdilsdv, dmy d L
Elsodz' ji o©j<d fteddetsi d Bt § dsHseoO E GHddsMEz d
Ni ssen, 1998) . vsOCts' j, CtsH BBttsadzdyd 4 dO' 9

ftoeddsi dzd f zdese dOotsH® OO O (100% ruvc), HEBE ]
Bles O f dzsHtSo @1 Lo bozsf ydzts Bldj, Lk dzOh j &5 dMistc Oy
ftoeddsi dz0 Gflsd BOdzdese dZOotsH® O O O tsH 100% [uvc toj
dL HOdzS 2. 4 Htokze] MlstcOdz] , otsHdzd Mlstej M dBEYJ H
HsotsHd Hts s Qo) &BjSdr ddzd HjrdHtedtecOdzdr  dzsH
shilsj<j® 0O, bttk? j*0 sttt MSEZOHdhIsj O d MO j dats

6.24  trR1 [ [OfJR1T

L fosctcOBRd B3O s dzj o3 * do OF O " O BHOMIstse 9 t5<
d® " 9 Oy dzd " d ~ Ctsd3d eyd  Odzdzd ~ yqd’ 4 9 0, it sMmJ B dats 7
ftojtc®@ doOySk dqdzHbkMmisted & (Stephens et al ., 200
4 B emsBdse HJJ Misdz®O" G Hzj HEHFWE HBPO ez Bils j - dzd y ¢
B3 e®&Bdr Jdzd tejL E2dzsOIsd E o tsdy J fifldsamdgtefifds b tdALIQiL L
ssCtd3 §jtedsHO (BHEBABYP® G oj<ddB3 ftoddshsd Ist
o 2t cstisalabdy toj L HakzlsOfigdftezdd 30 1 sMdziGi o o mij ks y e difdzoadl dzj
jedsada®d j <d fteddes 6 dLHOAS E K steH didindds j dzd df
O3 Is (U5 6H,s5M3 ghlsO@PRzbo OYL,dMésO<d HO " jJ 9j<O0O
Hddzj JtcOlsddzO IstcjdzH 59 <O 0O ftoddetsMO k HEsts® &
‘BOJ EkZbeot' jdts HO " fHteddzs dBOdzddzj BB k2 o dMmt
tephens et al., 2009). ROSCt M EMmyfjhdes ¢ O d
sMils” doa O d&O J ¢ Miste] d3dad J Csdztsh € j§ WOCIsjstej ,
fjtcOsktecy] (Stephens, 2012) . V fdtedBHE ] Od
Jyo 2021. ¢ gHdydzic | diddisj ssifidaiseiyizitc iz W T & b OMz
Istc jodfplitt jo Isj o3 J cOlskztcy dsedzi Mk HBftedded Isd dac
HO E Iss’ cetsHddzd. 40 HtsBd jdeddz toj L Z2dzlsOls d B3O
g4
s
d

"f-\nmk—s

tcOskztce® Jdq&BO ojdzd¢d EkdyoO® dZO0 YyoyuyB®BOG'jJ dt
MOs’d AJjREOYJd<mMkz EksostcHddzd HO MEN O IksCd dzj |
SHO (" qgfgeO0d mMizREz) [z ls § tc db et siRPdRAfcdzgzO 2o j ¢ J SOIs
J dzigdfo oA tzHdd dz
[ JtsH] tOL BBdzs O O O Mk L dz20y0 ' dets sHedsdkjy.Odzdy d
dzdfizgsd L p 36 § teste OL d3dzfglg Oe@SOjdzly o j <d fteddesfh fsH
OdzH OtcH dzd &3 dzOyd detsdz tcOL d3dztsy O OF O. ROC B dzd * 4§
qdzsimkz dL di3d ' £ OL ddydlsda ottMmilsO MOHfAsE|j g s tcd
BdCtoestcOL BAdAsFOERO R S5 15% o0j<d ftoddzsh E HickzacH
fstej ' j'2 MO Bd?CORBO HBB jdddz SCtsd3j eyd Odzdatsd3
ZOostsHj HO BJd®CJ HBBd Jdzj BdfSLtc spOu dzdzty @ Ofdf<@ thyfdg af3j
Emeda d 30 tsMlse Otez" 2 9 j<d fteddesfy £ SHdchEz dM ¢ tdg
Bite, 2000; Georgieva et al., 2009; Lebedev et al.8201 W- j ci k et al ., 2020
l rshad et ol . (2023) dimisdyk HO " jftesifjisp Gtcj dz
B S totstcOL d3datzdi>Op OF jtoiH detsMlz dz®@ MisOdzH OtcH dgts tcOL d3dz A .
glstejm EkMmdzj H odmMss dn sj BB j cOIsktec® dBisy 4 Zlsdn
f OtcOd3j stej] CoOdzdlsjls® ( Gotame et al ., 2013). 1 O
i sCOLOdEsdy] dqplk ) dssCsd3 2019 . u ) SKaddgh Bl (B083dz dzj
Plseo toH di@@ dad@ydilsy SCtsdzduyddzj oBHJ LO dzOro usfp ‘zAsadAQflzj df
sMiseo Ptog detisfg . Od o jdzs 5 dL H OdzS Bdts "4 L dzOyo- o
sH 100% (T k B §tsd3j dzlzlsy GtSHq’dzJ. v d' § z1s & i
9d<d ftoddetsf k dzOotsH® Oo Odesd3 dzj dntiz h Eztsdz] Bt AdO 9 @
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ZOo tsH® O OF @f tHHO %1 OO0 YucHsder G @F@zdr RS pised®y d3dz
l JdzO3j Is BMlseaOtejdz " jJ oji<d ftoddtsh k f§tej' j k&
BOIsjted Odz/ ejydd3 dzOosH® O8O O E 2019 GsHdded. s
MO § ] dzOottoH‘dB» O°JO HHS dzd y J 6 fteddzsMO, §ted yd BBz
tcj ) BBz dzO0o sH® Q9 OF O-Fadas et2al5(2022) iigd yBr t ®gaj dzO09 tsH ¢
SH 75% [ufp LSt yddi oj ¢ | 40y dgts fzdz@z@ * 1dAs0 W scp
Hs¢C BzaMema et al . (2023) dOesH] HO Mk tiyddudd d
ElsdyOdd &O ftddssih ‘OBEC) bk GHdsMEz dOd 100% d 1:
mitedsdy d [dSite ECOLE" B dzO 9 j <dfO® tf delsfidfiisds tcf s dfis O dizO
dZzOo sH® O O © (Moral es et al ., 2013) . dHJjCoOlsdz
ftesyjMmMd COB hists Mk WesktsMmMddlsiL O, O0¢EkEBBzdEZOYd 0 -
Elsduyd a0 MdzOy ded " d tOMmls d MlseoOtcjdz fdeddaeshdz@ O
9j<d ftoeddespy Bd? OCO flsdBOddets M dzOB malepel alzq243)o tsH s
MB3Otc® H slw@PH bEdOftel' j°O0 MdMmlsi BO L O dzOosH® Qo C
Miso OtcOF jstsiipd®Ye® MHEz"y O Istdzj tcOdzls dztsfyls OL Afotxfldrpdtc ' d
toj L ZdalOISAis * d nl Sdzj HEY @OUD@®jA )z dzlsOlsd tsoatse dMmiste Oy ¢
HO MtstelsO |1 ddzOkBjils BjL dZOasHS O 0 O Mk Ol j 1t
MstclsO | d dzOd3j Is d3ts g 5 dnidiOdsduz®iadfi) itz tc ddds iz lztc. v
EmMdzse d B3O i lsd 3Odzdzsc dz0 o tstfi & ©¢ 1OH dgif G tebsO0O  df dziigfy ) © 0 EOF
sfiso Oteddzj L dzOldets o j<d Hteddesif s dqLHOdSE d HE
SHdshMEz d&ZO Bd? ) HBBJ JjdoJ MlisOdzH OteHiddsdds @39 ds Sia Is@3 i
My | 6t dets o to HPLHetgdHyiOtzd 7 d5q € oS o Ol fshdiso B S Jsdf s ¢
Hsfiskzf dzsfisd o tHj, sty Chyigdzdddis sizifn difiste f{dsiphyidds ofs t& dzls |7 te o
Bscdzs kEfmdztses dilsd, B ©®? jC OlHA[ O | &L o d ° | ddpdin Is§] txitdz, dztste @
AniRtse j dzetsfisd MOHdese BOIsj tod ° OdzO

6.25ARYRYSO wl [muuvihd [I0f Rn (

AdLdUGE O MmMots"  Mlsoa © f dzsHO BOdZzddzj ftej HMisOa? O° I
BOMO fdZcHO " jHdO ' jJ BH dO 90ydd dr ftdisdsh Cdn
BOMfAzsHO M L dOYO dts |jF OdzO & L Osdhdshisd H

tcj cdMistctseo Odzj i totsd3j dzd E LOsdMmdesmisd H )
otej Hdetsls d B3O zZOMJ f dzsH O i s GtSH J dzOd30 dmy d
BJ 5] s dsdga Hpddsehds MizBsd d oM HiSA

Ltcj O f dzsHO BOdzd dzj , cos d aqfr]tsgq’d3

sj B j cOkte® Mk Gdandch WOoClktsted St d kiIsd
Yo JsO 0 kilsdykS =idad gz O “dic mjd f dzsHs9 ©® ( Nes
dmlstcOy do Ok ftsMmiBdts joadH]j dsdicOdes IssC 503
tcj cdMmMstcsoa Odz® E ftots" CEHddzd § dzsHEsdetsh j ¢ O,
20 Motz [ dCjdadd MBOYsMisgfBon] §desHo C(tH B

dMmstcOy o O ©. v 2021. 6eBHddzd LOBjdzZjyJdO | BE
sHdtshEz &0 dMmisd &BiMmiy 2019. cetsHddzi. JdMmtsSCj Isjc
ElsdyOdzj fipgO fipizO faddfisiH® € sH Mstelsjy 1 JdzOBiIs. 1 O d toj
ctokzf j Okbsttd ftoj BO S dBO "J HBOMO § dzsHO BOdzd dz
tedseded "y (Stephens et al ., 2012; Titi R3¢t Mmdzt
FlsotcHddzd Ho9 O k2O BOT k BOME f dzsdP] te dIstedinldl; 5Bt te
g, £ LOeadMmdesMmisd ©H G6tsHJdz) E Mzt M
J<idd “"J ®BOT0O0 BOMO {§ dds@iPz mistsisly StépENs witwb dzdzds |
2) E kEdgjtej dzgddz € dzd 3OIsME dd3 EMmdzse d 30O, hilsts M
O° dz20 dz0o j Hj dzd { OftctOsR] LseOjteH j dedfids Hdsdh Yz B O OB
O3 doe 0Ok Mk q&kOdd oj<kz WBOREdFiHEH GO § dzsdgis 2 P
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Bd®” OCO HBBJd  jdad rm fils ©OdzH Ote H,dzd d3 Is Bz0 \ ¢ dztsfgidz  s@LUs dixzts
Mftcseo jH ] desd3 dzg©O ' OcG tgH@p j(HQ idisfwic Cz Baijes i RBOMY .  dztsH
Mstelsy " O6GBBH] 1JdE0O L jdzcOdz0 ¢(sH BJd® OBy 080§ OMk
SHdzsfliz dfO BAAL? HURIF G telds tc O L d3dets YROMISHE QR 0 O § M tets9 § H §
ECOLE" ] HO BmiVi€jlstcts®Ljo H'SifisjO jdzitced " j L O tOMfmls

tcdL sBO, hlss Bsyj ElsdyOlsd O BOTE BOME § ZsHe O

Frsed jdod tjLbEdzlsOd WdLduyusdr MtsBddzO f dzsH O

9 0tcdtcO O otcjHdsMisd s ctsHJdOBO dhmfdlsdes OF O, ]
tcj Hdzsmisd dMfdlsdo Odzdr § OtceOd3j sOt® Bddzj & 2019.
JOd3 itnan & Travis (1988)f dzsHtso d f sH Isj B3 j tcOlsktoded d3 flstcj Mt
fdats<j . l slsts® OF j cOLdZdC O Ek otejHAsMisddBZO W
disde O © ®tsy§ Mmj BB OMdedlisd &OL&duddes Bd Is
j HS d dotzddgd Mg judstf j e OlsztcOBO & 2019. tSHJ dzd , O dz
HO &BOdzddzy k " Edkz d * kzdEk d34f|]4ulz 1 stejH t©OLC
ddz0 dmfdlsde O O, teOLdzdSj] E fcdzjHkz d&OMj d
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626 1. w4 OHtY O tcOdg®Gle sted dio jkz MizditgH 8o d BO Mistelsd dBO«

oM jhdzO fesdLotHS O BOdZJdz] EMmddzse? j 2O ' J HSB
d tsHEdyddd SoO0dkdlsAlidl feasn@l (FoRixbBPd yj ONE®IE
ftedd3j “Qagtsils j ndad US JOG taliyjtdjts dztf" ¢ (Forrelymdzts 2@ 09) . 14
dmMstcOy o O O ° § fsCOLOizE HO MOHEY O tcOMmlso stc? ¢
Ld&zZOYyoO dzts HO 90tdtc® d3j ' E MslsORRO E L O dMmdesmisd
HtS 12% (St aj |Kodagi et tal.,, 2019K ar 2k &j; i | et1 @l MEPHE@PA "
tcOMmMlsoste? Joj Mkej] d&@OIjtd j bk dtHk OddJd] bk ¢
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tcjydds dzOeatsH® O OF O, Odzd dzgj d tBtej Cdzs MOHESE ¢
tcOfMlse ste® doj Mkej &OIjted j difj lsljsﬁ@s@_gl_ @[tﬂ]l]’ﬁjlls@ua@dmm
fdzsHso dBO Mbteisj dzf 5 j B8 (H® fpkics® i3 HEG ZORj Is. [ iz G
5OSt' ] (BCOLOEO HO Mk [dSjt ¢jdjteOdzdes t

tcOMmMlse stc® doj Mkej d&OIsjted jJ k& ta@L, dzd Usfds dHds ffizdipfdaisfim
fsf zdzOtedesmisd Ek Ctd3j oyd Odzdats® ftesdLeotsH®d ( Mal
MOHtY O tcOMmlso ste” d o j mMze j B@BOIsj ted * 4 HtseHd " g B
MisOdzH OtcH dzd d3 dzOyd Md@@L&@@mmmaﬁw 2 dzOd dg@®dgJ Is
ssCtsd3 2020. d 2021. cetHddzj ftslsete’ o(Sorla’i]dsté]scfdzdzc]

(2021) Mk dmMyfdlsde Odd yibdted fntStGISJ BOdzd dzj I
18°MC0O g 168LojNC0O) d GlkSteddd HO MOdEYP o BORE
dLdBj ' & Moklsd djics dLBj' £ &sCodkdlsjlks0, &GO koh (
f OOdj IsOte, hilsts ‘' j MOCdkOMdzs dzOh j i3 dMlstcOy do OF k.
ptojHdsMisd ©OMlsotsE? doj Mkoj &Ojted 30129 .20dBH(JC
fesHiseod Mokls] | JddzOkjls dEOdkd Mk L OO ds oj<d

dzOo sH® OPAC @O v j ¥ qugdls otbRp % [ v C) ¢ tifHo ts O dad jydd
BISCtescOL d3dds )y ®Ow @EPHZ 2O destedzy dOotsH® O OF OIsHH 10
MOe dzOMmMdzd Mk MO dJHecOpges @tj dRIOrtEexy®m22) i BO
EmMdzso B3O o tsHASEG HIJWdydlsO dBBO" & oji<d MOHtY O t
CH Miygs d e ;3O  dzGiejSiHd@elsd(SBY M O 25 % (fpz) k&

&ZzO HtsBd Oy eodmMtsCdm otj HdEMIsd JOfgdga-wiss’efja.] Mk
(2021) Mk CtH BBttSodzdyd LOBjdiYdJdzd d&O° 9 j<j
ey Bz RO BHS O O O tsH 5Me24a etfali fR023)Ctdis ddin Isdidstizp i ta1joy;
d&ZzOo sH® 09 OF O C(H 0 % OpstfigdnIsteOy do OF Iz, CfLIZLJlS@Q “d
JdCJjtc bsECtda 2019. GtsHddz , CsH Ct° § “d tjoedf
BOjted 4 fted 100% [ucC tGJ)ind:SIZ dzOo sSH® 09 O O.

6262 pH otcjHdtMls MsC O &Odzd dzj

tdLikzdzsOlsd &jtej © pH atGJHdztsfr]lsq’ MsC O d&O kLt
otc] Hdzts s tcOL dzd € s9 O dzO a3 dmf dlsd e Odzd 3 mMstel
d Sy jte d%szB@mdaquGﬁ!ﬂ&ﬁmOdﬁ]BtGBJ fd¢ite E tHdshE
Milinkovil ed. dgleddg?2mEsxtshEflsk pH otej HdzsMlIs 1
fY]OHdZﬁtm@dLSJHJdZC{" Bd ¢ @Rl dutsy Oo®H jade j Hdetsisd Mt
2021. cEtHddzj, HBSE t©€OLEZJSCO k otz f OtcOdRj Istelz d1L
MOH dzts ¢ d3OlstlEqu@z@®lsdzc$lsod3 2020. GeBHJdzj. uvIsdyo® 1
fdzsHtso O BOZJdzj L OoadMmd tH HMsizf dshmisd otH] d
fdC€ite dL MOHdyYyO HtsBd  j dzd -~ doLjEOHzyaftdziOH dizttcigls 2§ 96
2019. ctsyddejj <OHBIjHAdsMIs L O Mtz | JdzOkjls dL d
50% uvfm CtsH dMmktse Isdf O MOHdsE dBOjted ™ OdzO.

626 3. wOHtyO  hj<jtcO E fdZoHtsoaddiO Mttlsd d&gOdzd dzj

1 Elstedlsdodzd CoOdzdlsils § dzsHO BOdzddzd e jL Odz
Cdmj dzd dz0. dz kB @ZOdS O)tsteclsjy dzO0 MOHELY O ECEZfdzdm h§
E o3 dmMistcOy do OF Iz, d&kzO" 2<d E odHE HO ‘J H S

dimlstcOYdoa O © HBh dzs ftsH Elsdyo jd&3 Mtstelsj. 1 j<d MM
dimistcOxy do OG®o B dNisS sH Mtels] [ JCjte E BHdsMEz d
tjLEdSOId®BO Hs S dRn Mk Hshdd Stajlil et al .
IMdds Mstelsj d tjydds dzOeatsH® Ooa O O " j ddizOB L dal
BsdyO- fstcj C dzO MEOFiIskEsEIls adi®Isjidgd RO&O. s d dzj . I
MOHY O ECEY dzd = hj<jtw® twjedmlstetso Odz = § z 2 (
d M jtod d3dd dzls Odzdzd d3 G tsH d dzO0 RO, hiss fmj By B Of
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34 dzlzIsts GisH ddzd 1 dasfaliste @) d sz@ te@®.dzd  ffred@s d L i Q H dzdiay
CestcOL R3ddsty OB @ 2 632 0 . GsHddzd dd&3Odzd Mk L dzOyoO* ¢
@ OH a8 ff AYlEO dzH Ot H dzd 53 dzO Y d des WO B OH tZAB PO Y O P
dyodzs dz20 OCkd@zdzOyd " M j<jtcO® k L OsdMmdziylsd sH
c) Emdzse d dzO ° § ZzO" 9 j <y otcj HdzsMiIsd ECEY dzd =
StcOydoa O O Mk f8COLOEZO HO o j<Odzs slsHlsfndzOB
<jtwO® BkMmdzjH JWJjClO tOL B &Ogtjal, A994; Wei eteat., 2017)
ZOBJECO tote ftsyijmMO LOeadmd H odhj OletstGO
tcls j , MisOHd " ERBO ©OLOots O f dzsH O, q’dzlthGOQuq’
fs? Oh ¢ j Mmtej Hddzi, fsflzls |SJd3UJtGO|S|ZtGJ d q’dzls;dzl
dL L jnedsizO 6 sHJ dzO, MOHtY O hJ<JtGO md dzd " § ¢
ZOo sH® O O O CtH Mttelsj [ JCJte 1 OMmEzf esls  Issd3j ,
MOHtY O BESEfddr I Gzsicti@EBPEH* OOWPY L BBL O dz
10 Bimdse & i3 Izq’dzjsls@qum@&dz Bsyd Md LOC? Eydlisc
hi<dJtO £k fdzsHtseddBO dmMfdlsde Odzedr Mteclsd dBOdzd dzj
WickzCIstsL Q) , d HO " jJ bttt Moadr ctHddO dhistcOy d
MOHWY O & ddzo j tols ddddets hgj j<g ded® fiO@H te B YOz 2 f dztsH ts9  «
&ZO Il dqdzOdzdils. 18 Mdzdydedr tojL E2dzZsOISO Mk Htsh dzd ¢t ar
sty ' JJ B3 MOHEGYO O ddzojtelsdzedr N Jj<jttO® CBBH Mtstelsd
(

s
q
d

Is
U
i
d

q
s

S To— N—g_&_q:r‘

J
[dCit b (Geihtgbidnl ddkodkj|s. JmJ &shisd MOHEY O O

J

H
20

ZzO° 9 j<d MOHELY O
10

fsH EZLffH®] §ds0 MOHdsc d&BOIsjted  OdzO 20. d 2021.
2021. ceHddigcH]WEEEHsE6a Ddz ‘J

fd¢dte ftod tiydhz dzOoasH® O OF O B©H 0% [(uc, ¢ ts
ssd3] , Mor ales et al. (2013) Mk twjecdmistcso Odzd o
CtsH Ho tstoHdeHdedd dygsdedgtfp ss ECOLE" ] d2O HiG] ' J da
shBslsMSse fteddkOEs' 000 0. ©wOHEY O dJdzojtelsdegdn h
hj<jtO, HBC “jJ MOHty O MOROtL] kot Mikzfttsl Od
. Stk 2020sCcetyyddEa O MOHEYO E 2019. d 20
Zsdyo’ jdi3 Miselsj. v odj dzsdds esHd dZOBBO L dzOlsdaets o
CsH Mtstelsy 1 JdzOBBils k SHdtMkz d0 mMtkskz [dCit. 1t

L dzOlsdztp tzd fsH deslz dz@ otojHdesMisd St jJ Mk HtsB ddzqd
©cOMmsoste? Jodr hj<jtt® COB Ghdsdkd{sO (MONOLsL O,
Mesuj MO daj ¢ Ol do ded B 4w4gs¢@oasm$ kgl 5¢ fBlO® LA
Gz Olsd HBBd jdd bk BSotd ©OHE Hi bk fej x(d okl ds@
&ZOo SH S QoG HAME GotEH Moklsj Jd&@@;b b st j° &
MdzOBHjo jdzaj GflsdBOdzdsd Stsdzdyddsd ssHj. sOt M
d TeQdd®sjtcd  j, MONOEsLO J&EO o0ydkz bkdsck bk Lk
Codzyj dElsteOyd O o j<000 bk Mmistej Mz 5 EMdzse d BO.

6.26. 4. wOHWKGYO ESEkfddr SdMjdddd k § dEsHtsed B3O Mt

[teecOdzmMC ] CdMmjdzddej fHtojHMisOa? O & L dzO WO HAEEZ Iz j
9 jdzd¢d HBiteddes ESEME d Ottsdid § ZzcHse O ot<0OCC0
Ld&ZOYyo 0 k£ WstedddqtcO* ' & ESCEMO { dsHO, CdMmj ddd Mk
ZO Y JjdzdeO <O Mot Mlsa O f jSIsddzO ((Gzgr d § mimp 8 dztse ¢
d dzd sz dzm ¢ O, Hsfftoddesy CdMmj dzsmisd * OEtHOMISsE ot
ojddsc¢d Eldyo d k30" & , Geotgtsjdistiidssh § d ¢ Y G k36 @ Hag O
Oetslsjf Bzl Os hists Mizd dabdzise® ddz@® ¢ ¢ - et @ldz2010). ( L e w
l Oted Oyd " j k BijOBtsdzdL 3z tsttecOdmMSdrs SdfMmj dzddzd L
et al., 2009), O Btts' d&zO dMstcOYdo O © Mk ¢ OL
CdMmjdzddzj, HYtsH cJjdzgjlsdyus sd3 € sdzlstet®Odztizds, ¢ Of tisd dw jdsl
sO¢ts d dqLdzj ' 2 Mtstelsd oa8<OCO (Saradhul dhat & P
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dimlstcOYdoa Ok, cHJ “j bt Modrms cetHddO dmfdisde
Mstelsj] 1 ddzOdiBjls k Hdhkshkz oo Imistdslki [ (&€t ttcal u kg B!
otej HdzEMIsd MOHEY O O EZSCEfddr CdMmjdzddzO CtsH Mtstels,
CdMmjdzddzO® BdBts 9 j<d djceéts k£ sSotsds dmstcOydo O k. 1 d
fstcj Sdzs Bd? OC0O MmMtelsy |  &zEBEI dZst@sZEd Q@ OL B j fiz
sMse d dzlz 1 stoj Hinde@ssdHyi®' jGlztsifdsts IsBjd » OC O o BH A L dzOYC
CdMmj dzddzO i smjBdets qABO 2<d & odHkz HO “jJ otHded H
MOHWKY O O ECEfddr ¢dMmj dzdSdsn Chisite Idits tfisdj € jJ taf dzdfZi is ,
gL' 2 t©jyxdBO d&OoatsH® OO O ItsCtsdg 2019. GtsHd
dimlstcOy do O & Oz didon deEot Casl' .d dgO2 nkz0 ) ted dzj Hiso t5° dats 3
tcj edMmMistectso Odzj 94 < otcj Hdzs ke[ Lffkztf Exfihts € H e Haif@Aq
Btstetsodzdyd fHtod tojyddzk dzOotsH® O O O tsH 100% [ ufy
CdMmjdzddz® (Lobos et al ., 20 B9 s d3) edeszOdzEs 5 eh@an O
dzts h d So0Odkzdljls fdtsHO EC? Eyk k<d fMdzOBd 2 Bt L
1 OMmMkzf tesls Is-Basji a©Oreegal . (2022) Mk L OBJ dzj ¥ ddzd
BOdzddzi ftod tjyddBBz OO BHT Ooa O O tSH 125% [ v .

RdzH j § ) MdzOflsd § dzsH O 3O dzd daj

()]
N
o
©cOGNFOFCT U OANL-FOFEF

CkMm o< 0O { tgQuisipils Odz® ©o Oy dzd * d = f OlcOd3j IsOt. O
MlsOdzso dh IsO ff slstetsh OyYyO. - RARF dYPDOC s didz@ y< ©s h
HEzyddzO d ftej yded ¢  dzsH ©, M OHAyCCIEpey z § Eiff Slzurd dzfp) o
mMazOfflszfs Ch,en et al . (2021) Mk CH 17 MmMtelsd
ftcedroOlk?” JosMmls tsH MstcOdzy Y slstesh OYoO BddzO fts9 j L (
l1toj &30 Pochitskd&ywacO8tsjaidMisdRIO1IPJ RO MiPdeteyy @ ° O O gf
steceOdzM S dr SdMjdzddzO d h j<j O, Cs°"d Mk E2¢? Eyj dzd
fnkz dlsOdBsddzed d OBRddesCdMmjdzddej. v Mtese jHdSE M
Metelsy Bdts " jJ L dzOdets odh & fipzts fidegm Bt dzpa d dzw j € I
SHdtsMmdzs Pal onen et al . (2021) . Jisd§sS HAOdzHNZE P afl
Weber (2019) LOBJjdzjyddzd SCtH Mmjdzg Syd 4 111 (1t
dzj e6ts CtsH Mwlsd mjtedlsdVvs ogn sTadedsfiptude el tc j yujdof y(dédsr i

GSH(Jdz , odMmMss BHdtsM M j<jt® d SdMmjdzddd Eklsst' j
(2015) M Etsyddkd §foLrdldedk $ttej zOyd & ddznj €1
Mz toslsdets tsH tjL EzZdzsO® do®8 . j dediZD yl® * tzis s ads d 4 fif Is tf @z
tcj cdMmisteso Odz & fftcots® cEtsHdded dMstcOy o O O CHH

fstej' j 2 MO Ml | JzO®Rjls, hists ' j §tfmjsdts B
100% uvc. wdzdydts Mk f SCCERCHIBD Ldz deftisitc O Xjd otH €y QipG
sffljck tSH 85% Hts 95% s’ MStse otHdtse COfOydlsy
9J< d YoBB?hOdzs BHdtsh "j<jttdO d ¢dMmJ dddz0O, h s t
CoOdzdlsjls fdzsHO® (JianghbostcdatzDos2P1B8P. ¢ istizpis B tizg |
fsLdldodets Elsduj dO@ dqdzHj Sy MdzOMisd d SoOddlsjls
fMstej MO St d Mftjy0e O fYtoj Ctdjtodets tcOL B ZzOY do OF j
Cdfj ksmisd. v totd dpds@yddjs, O Cits His iftdtats j2 Of 2d1C. j t&
fMdzOMmisd k GHdshz &0 Nz | dzodkjls, djL 0 dfdzs
ttjLEdkOld ESOLE E HO | 6jdzjlsdusd ftslsjdyd Od
o dMisS ¢ fodszh s ditfckytnigtelOn OH dzs e BRB jthd e®@dz@ I (Anl20 25

6.266. w4 OHWKBYO" odkOBddO & bk f dtHtsed B3O Mtlsd d30dz

mMiHOd BH 00ydd dfF OOk kOLO So0ddlsjlsO { dts
sCMduOdods ©jOSyd j k ?EkHMS sdjkdgsaangi edayf s° O
2020) ®Wotsds gm0y do O k2, MswlksO | JdOkjls  j ksCsd
MOHEY O odkOBddz® & k GHdshME &0 fewlsk [ dCjt.
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Udsdted Mmttelsj &Odzddsy k EMdss dBOMOBIKGeRD d o il © Wiy d
Mstelsy [ dCjte kB BSHdshE d@@ibat&ilﬁel&a@ZﬁJS)Lq@]Qjmﬂlsgde.i I tst
(2025) Mk dLrBjteddzd o©j<d MOHLY O odlsOBddzO 8 § Kk
dmistc Oy d@jGfdasfrpis d MOH ey O Qclsg d Isl QogHOHASY st fr]S]ztSHSOﬁlpE{tQOdz
HsC Mk CtH Mty [ ¢ ] to, qotts Mk Bddzy L dzOyYyoO " e
CkOmMd¥deOyd " d Vasco et al . (2008) mMstelsjy [ d¢J
MOHtey O j d3 o ¢bls00 dyegdzOl OuOff @3 Qfiyf. dgli. MDD ,MOE dzOMmded toj L 2z
dimstcOy3do O k. v dMmlstcOy do O d B3O Poledlca et al .
Bdts odhd k BHdshMEkz dO doOhj ttjLEzdlsOlj. w0 Htkzcj
(2012) MzOEkkpth@edy @ odlsOBRdzO & SCtH Mitelsj [ d!
ZOh ddis dMmistcOy do O ddBBO. | dZOyYyO des oadhd dzdots o dlsOd
[dSjte, Odzd L dzOYO detsfyls tcOL 2SO dLBi' &2 tsBO IsdiC
Hickz ¢ jdzjfplst€@H Mtstelsj [ dCjte, o j<dkz mMPdeteow O fEBd sk dk
MOHdzd B dL o jHjdedr d3d ¢ tististE GLdzkzdAs0 10D .0¢ fds 202 1. G St

odlsOBddz0 4 E dMistcOYdo O dBO Mftese jHjdddBE dzO ° O¢
a.,2020) EZCOLEZ ' E dz©O o9 j<kz otcjHdsMls oadlsOBJdzO u ¢
MisOdzH OtcH dzts 6 OL dgdetsy jdzgj Bd? €4 . 10 sfhdsekz dOs jH
MOHEY O odlOBBddzO # Mtlsdts L O dMmdzO tsfytse d dzO, ¢
Elsgf ydzO §tsdzj dgzlsd § OtcOd3j sOte. 1 tcj B3O Zushi et al.
tcj ckdzdMOIsd MddalsjL k& OMEsteBddeMS ] CdMmjdzddzj, hists
Cdrtsoatsds dMmistcOY d oHAH dzts H fifg@ERe Qots (3 teldBL d3detsy j dzd = BE BOC O
9dJ<d MOHKBYO odlOBddZzO . [HEBOOWO k<d HJIJWdydls
9 dIlsORd dzOC GigtsIBjjds HO d ddS s jdzO (Patane & Cose
sotsdE dMlstcOydo Ok IssCtsd3 2019. cEsHddz OtsHj Y dded Is dat
otej HdzsMIs MOHEEY O O o9dlksOBJdZO ¥ SCtH Mtlsy 1 ddzOdy
ZOo jHjdzdr OklBtO.

6.267. wOHEKYO" ESEZfddnmn Odstsyd 0O E §dsHtse ddBO M

1 tets’ dzO q’fr]lstc;O>1an¢O iz ﬂBQOLOdzO Odzlsd s € |
Odztf oW ZOBOIsstedzts H |  Mlsots Odzlstsyd O daof)d dy diisldstsy dH @ ‘dagf
Bd? OO, hisdlsj Bd? Sk ttH ftojlsjteOdatse vl LtOyYy ¢ C
ftoj HNlsOo? O & MdcdzOdzdzj Bsdzj Sbdzj E SHEBo el B(-
al . 2010) . v tsaisd3 dMmistcOy do OF Iz, L dZ2ZOyoO " dets 9 j <
ksCtsd Modon jSMijted®) dsOdzdzdr cetsHddzO. t OL dzd S O
dimyf disde Odzd o3 fUIStGBOdsO ®Bsyd My fejLObd MO odhtsc
ofpto Olsdes MisdBedzdMO®O sy BN 'das | d 2 MEDEZhsa d 1Odig] terbdz
pj<d MOHLYO' ESkfddr Odstsyd O0d0 C(tH hekElP |
ZzOo sHdBO Pant elZOddzd y ft MOHtY Q2087 kf dzdr Odzlssyd
Nklsji d&BOdzd dzj , HtsG " CtH ytee jdzj dBOdzddzj L OB dz
Efdzseo g BO 4 teySj dOCckON Qo0 k& oj<d MOHELYO ECE{d
Mstelsj Y klsj OO ¢disEzd@®d mdzdmh d mjtdlsdv L dzOy
V' jHA&OYjdz btejdH EdqUyo O {(ttkjSdkO MOHMGSE &OIs,
Odzstsyd "  OdzO dzd " § BEtsyjdz, M tBLJtsdy dzZO Ists HO Mk
ftesdL pEai tdas tc Oa EUZSEOSS b HEkets dd j Bdds L dzO-

GsHddzd dMlstcOy o O © MisOdzH OtcH dzd MOHdzd BOIsSjted ™ C
RMistcOy do O° § MY tctso jFapalxs anaa&ssph,” O &z€HOL Iz °( 4 &zO0 9] -
Odzstsyd * Odzd dzO d O dzlsdgtsi§ Idp[d H Qrls d 4 dizjs H sSOfdiss@p L o8 jdH JOK
BIStostcOL RBdASD O Oatjh, 2009). Debnath & Goyali (
My CkdzHOtcdzdm iBj IsOBsdzd s O ff € tscfiL oBjdH’ j@BJEE  Battd: tedriiOy. j o3
SHdzsMEz d&O MisOdzH Ot s dztsifds@LOdfipe ey, ©° vV OdzZssyd = OdzO
lddzOdzjls 2 2019. @etsHddzd dzd §J MJ L dOYO' des tOL dzc
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HtsC J LAdOYO des 9 j<d MOHtY O ECEf ddr Odlstsyd"
ftesdLojHjdzdr RIS HEBEOL Gess Y © O zf)) GHddesynjz ndis B d ° | dzj
ftod dMmlstsds otHdsE to] et &alkj 3O2 003 )SHJBPY Jdydls
2O oj<k SCodyj dzZlstcOyd E Odzlstsyd Odeddz©@ d Odelsd € fid

e dZOHE MO &Oh dd toj L k& dzls Crissfiatsd. [ud@® jHds lEQ)" ofijls<tafO digQ
b fdsHsodB0 tjedmstcoOd ‘'j C(SH §dsHssO §stejs
dstedzd dzOotsH® Qo O O BBH 100% [uc.

6.268 w4 OHWEY O BECkfddm WJjdtsdzO E §f dsHtseoddBO Mtselsd

1d? ¢ Mk k fedtetsHds’ ddgtsifrydezd(siPd o4 dzff ©Oqt
Msted Mdzedn W OCItste®. ¢BdBldyusd WOSCksted SOt hilss fi
LicOYd °d d Hifmsdydud ftejHmMlsOe?” 0" £ dqLOLBS ] L O
C? Zydzlz lisoes ddaia®ls Mistcj . A J Gts dgdzO dzO] oMY esMistc OF | d
B lsOBsdZdIsd ftedmkzlsded & PCOBO. AJjdtsdazdOd T jHdC
HijdZE " & C OB OdsdsSMmdH Odz d Btstey Mmj Hteslsdoe Ol
(Sel mar, 2008). MmdHct 2@z et F &’ Bydds L gzBd
MzsBsHdzdr tOHdS OO ( Pi alouti et al., 2014).
9 OtcdtcO IssCtsdg 2019. GBHJdzj , f SH Zlsdyo‘ j &3 Mt
tOL dzdudisdr tod ) dB3® B8 felzf ONBLOO wWOdzddej [ JCite d
ECEY dd m BV jsacddtnkz dz0 mskbk o d @z8dH EMild ikv ot jeviz dzls (
(2010 Mi | ettal. (202). 1 dlsdets “j dzOftsdsj degzlsd HO ] IS¢ ts¢
MOH toly OF  Hzg Bzts 2O BStsH off=tefllsy [ d € s clsddz@ dizislé).z  d2©s
tcjLEzdzsOIsd £ tsotsdz dMistcOy3do Ok Bddzd Mk ddyd E
(2015) ¢CtH Mmtstelsjy 1 dzOdyj Is¢ o Gnusetals je r fod Sejttc. a IR. M
30 dzd dzJ E EmMizscad t3Onenf dZRSC KaAj al ai nerp j PHDHOLEY) O *° Mk
ECEfddns W,jdsdazO Ek HAEdsMEZCrda@ esoeetd dqfflstcO2®I1OoF)] o
WjdtsdzO CtsH € K gz s@] Pkt O @O0 6 0] dd ¢ sd3 € tsdzd Y
f OH Q98 d dz0O. 1 d i =Rd ) GHjtedgozO ECtHf Mstelsy 1 d dzOdzj sk
sB " OfMdzdIsd oj dzdStsdz Stsdzdyd detsdze QPOH BEJ 2OME I Otjziz 9
WjdtsdzO kot jdz2 "J kE fdsHtseadd®BO Mty [d¢jte € H
E ftstcj ' fijOHzdzadiy® H{f tzezdiiC dojstc OL d3dztsy O O jd3 & 2019.
(2018) ZOotsH] HO bkYitsbktejBO Ydbtsddddzd {5 jHJC
Ckdzskzted ISSCdo O, BEIduy &O e j<Odkkz SCsdzdyddkz E¢
sOdzd dzO@ CtsH Bt quBP do ddstetf sy &zRe GO "B j L B d? o
Is ts ¢ td3vitro tc OL d3dztsy O OF O. sz teslsdzs  Istsd3g , 2 Bcotd
f dzsHsdztsh j O MOHEY O ECEfddr WJjdtsdzO Bdts ° J L dzC
MisOdzH Otcdzs 3 dBBj sSSH SRR tcOL BFAdEREGos®jO0 Mow sEfogwds g dzd
BISCtotstcOL dRRdets WP ®RIE jidz0 d Ctsdegyj delstceOyd O 0OF kz d3lz dzd to «
EdzlstcOh ¢ dn d Mfs? Oh ¢ dr WOCkste® COB hilsts Mk Mmis
fOlstsejdz0. 1 Oy Odz WOCIktste Cts' d ‘Q Kz IstddptOHsts add@iz O Qg
ZOh jd&3 dMmMstcOYdo Ok " j dOotH OO j. o Isddz E o
fseo <0 )] WjdtsdzO Ek § dzsHts9o d dg® Hjif s Is j B3O BaGagptla | B s C
(2008) , HO Bd My dLeBted dzj MOtsHg] HBENEZOGE S& s d
SHBtOdB J dzd - B lsOBdEZJISO Ists W j dzts dzded n “dHJS
M jtifdHjtcd3dOdzdzed d@3 IsC dod dizO. 1 to,jzdgCz {f ddBsadys HYdj dggds dAdatsdlzj +
ZO  oadhj HBftddtsihmy Odstyd O0dz . RMisd OEkIsGstg dzizOc
Odzssyd®  0dz0 dad&z3Olsd d odMmtsC otej HdzsMIsd ES kY dad -
dmMstcOY do O 2 dzedfmMkz MOG dzOMded MBS BWRPdzlzis §f d3dz® J of bz dzi
Widtsdzdzgdr " JHdCJj 0 E fhtsuseod®BO Mmtstelsy [ dCj te,
Odzls®OgaP’, O k" jHdes oadhd MOHEY O ECEfddr W,j dsdO.
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6.269. O dzsdsSMdHOlsdoded SOfOyYdlkjl § dzZsHso O d30Odzd dzj

s 5CMduOlsdodad COfOYdljls BOdkddz 0L Od
Clsdodzd R JHd® |5 O, Wike stEserdhl ¥ GG Ot 40 ded ¥ |
] d2dn € ¢ B d dam C. CBerfveni jotal(20®@) Mz § o dpPlig®dzdiz) 2Oy d -

dlsdsCMdHOlsdo dzsad CoQdj Orpdutdsfel & § disu@Ns)' dpts dgo .
(20B)dzt ted I6.d ) ISt dbPazd] ' ¢ Odes ds5C MG H O] o dats G
Czfddd MOHty O jd WJdsdao teodd dpds d dififfflsjte O ¢
kqeOdzj Mk L dOyoO dzj ©OLEISj & Odsdtsmd
dlsdds dsSOddlsjlsddiO, hlsts ESOLE ] &O (Lt
do des At an@gdva et al. (2021) Mk E EfMdzr
ud
]

N_Zdt%g.o-e-
mG)

| da
Y
Is
Jsdted MmMtlsy dBOdzddy d tjedmistetso Odzd dzO° ¢
qdzO®Rjls d wO®BSHde O, HES “j CtH MmMbtld
otcj Hdzb sz d&zZE BB ° j dzd iz sotsd3 ©OHLE stsCtsd3 2019.
Odels {sCMdHOdoded SOYOYdlsjls §dsHO® StH Mttelsj [ d
Mi | ettai (02) Mk LOBjdjyxddd oj<d Odels d sC i HOIs d o ded
SHdshEz d0 nutsiskizi ditsfoddOigs) Isf. dlseo Oded “ j dMmMf dlsde Odz *
fzsHtso © C€88H 31 ¢jdslsdfiO d@gOdzddzi, fHtod yd Bz -~ Jj *
sHte]j' jdO DPPH IsjMmlstsds 9 0tedtcOd®zO tH 52,9 HB 92,
dfmlstc Oy ,drpOdi‘tdz; O ECkfddr WjdsdkzO ftOlsdts ' j otcj HC
fdzshO E 2019. GtsH d dzd . rsed " jdzd tojL EdzlsOIlsd Mk
ftoJ BO Ct5° B3O BOdEddzi MO odh ddz MOHtY O j &3 W J dats dzc
OCIsdowakdyigdzets Issd3j, Pantelidis et al. (2007) fkEk
Bdzdfm EklseteHddzd dzdxd SwsiWwdyd®  j dals QtstGszOuo[‘J' d
Ozsd sS MdHOYydodese SO OydlsjlsoO k ftej' j k2 MO o dfm
Odzlsd st difde®c C Of OydlsjlsO. v dzgOh jd&3 dMmlstcOy do OF Iz,
OClsdodesmisd LOBjdzjyJjdai Mk & §fdzsHsoddBO dO BJ? ¢
MOHdd yO beGEApd20 198 L Jtc® &0 Mtstelskz, dOMkzy tetsls dzt
100% JT25%WOE jdzj yjdai odhj otejHdsmisd OdlsdssmMdHO
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G209 00or 0o
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10 sfdseslkz dhMstcOydo O 0 Mftcseo jHjdedr E Botsd

EsdyO & ©OLddudlsdn ©j3dB0 &OstsHS Os 0°F O dzO B (

HsBd Jjdedr 306 tctHoOL dfdastg 19 O BPdgd dzj ¢ OJ § @z § & iy Cfdded®
Zfdse d RO

1.1 0 thmdtss z tdnlddadfse@®@C@ dzszted IsCdoe O dsecbkz MmJ
LOSC? Eyyd:

X o
tc
N

A

X
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a3d
A

>\
FECFO oz ‘FrNOgg

o N

]

stoclse ®BOdzddzj [dSjt d | ddzOd3j Is infrylro, Iz fif ticjd" dalsj ditze
OL dzdydlsts tj Oeso Odzj dzO { tod d3jl@Eze OHgjdLS dRAOd ¢SO ts
a C| @1%dfigClh).
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