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tova, 2012) , O 0S¢y J kg d3sfiby e jj dpddls dfiteddondtfigiy dzj H
2009. 1 r wodzjdedj tsBNh dn L OCBdHd] tedzsisj 2 Hsd dzOcC
Mo O sr [ wWodw jlsmw MmMdzsy dets? B IstsHdyd ME 2
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HilkOd dzgj j SO OEOCIjtedL 5o Ols! o Oy desfls! € &ij &
skier d kfs®xade smisd dzj

12} etsyd MM wWOL dztsy JdedWw s [ : BMtse j dzdatsMmls c

121t OL dztsy § ded W & 5 @3 dz§ Py

[ OL azsyfjtelgdrimis O dzW fls d mpsBHEB] d ~ddB3dud Ms &
B4 telso 52 Hifegro j Mdpdz” dzd j i3 S sBY dzj S MO BdBdU]
tcseo ( Har moMm8 6et ,s2008; PaygdMcClaugherty 2008; Freschet et al.,
2012)] ftetsyd MMy wWOL dztsy JdedVw Htetsdmn SHJIStgd L d3d
ojMddtsytejHjdvehdn WzrddS dedsts{dpd ds'Hdftisf l6gtHae detg foas
d Mls tc bs Qg nimsdfds Wzis dzd 4 Jedzdizl y @ j dyfstindstpd. daptiistast-» | d
mé M fHarmos? 202 Bpy.J d4dQL s eso 5Y HOJ sawiry sl
Ld M Hjwiljd detsflss 8 HjtojotstcOL tolkzh O (5P Q-tcB d
d B3d¢ st dzj d3j dels g e EHaei € to O yd2EpPh Fsdzddiiey s dz'siddg
" d tets Cfttslgled d3Oedzd f § oo 2 sy tej H!  H AR d B¢ RO E
Erkzuh s tsw dzdw MEBMIstcOIsO o Mmdzj HMlsadjdoe st
9 Odzd 3] o O dzd W @ ctixJ iSalift et al., 19; Harmon et al., 1986
Mackensen et al., 2003).

lTojlstedhp ®fadflsOCodzv jIs M2 ~ddBJUud MOd2
HO MEkeMmMlstcOIls O dgaizlsd M ~(IHedrtiHarmordze} af, A9BE) s0 g 16
detsfizls? Mdzts?2 Cster ddzOiey o dj ldfigvdzr § tsH Hitfj 2 fifjdstsisd dpddy
GBSHOOzr » Wodzjded2: Mtsdzde] tpdeBc B8z getsBIs d o dzlf § «
ficdos gliso § ydes 3z td OLtdg a izjdekzdstOIs | f sty tefij-H dats
ffse tOMh dtej ded@C xfj eytOLsHfv2 ) 1O dst te jredy fisde O d fipi
MisOdzets8 I8 )9 B Ez02(tg ¢ smdzw BsMEes BY ded Vg taido SEOL G
Is § dzv d3q .

I rh j dzOydw sodiad gds figds i | dace) figlids © L dzts y(Sirdga Gutpka,
1977; Swift et al., 1979 attson eal., 1987).f ¢ 5 dztstf SYgR@MMr sr [ o =
tcOL dztsy j dzd  d3fnddikes O detszO  figSedm(et al., 20030. stsls  ff te sy
oCdz¢ yoOjls o MmJeWwW IstdORhiy orsiddgi@dagisml] @ dzts (s H R o (
Hicl 0 | MiEB )stc OIs,0 @ i jsrys dztcls@ I6)RctOy feldl{ | Mistclz €
HtoJ o J fipdflady,j jdad J 1 dgtf i dzts30 @yigMinn, Crossley 1993). mtsls'®  dz
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ZOyoOdz! dz@f = MISOHq W& J bl oztzts M | C sdzd 54 MS ¢
tddr 7 e jhjMmlse, ddij dedes o h j OYQdsQdedj dyOdg
sr{Hts §dCO OCIsdo detsfis d ¢ s g EHmemisricSextag OGPt @ d -
fsLHdd s MIsOH J®E ¢ O tdaOteidispis P tzd tj tcdzr ji- Mt
dzd v H tc joo | i@ figisteicstdds S(8pdadsgtal., 20B),d o' " j dzOygo O dz
dmn sBdlezyd fzls § den d Bds Is dzts iy d Is Jj d2'sde’d2B) s O dzts odgdlsifiyw
(Harmon et al., 1986 pears eal., 2003 Kahl et al, 2012.

NeOG i3 dzs Olgtbw ftesyj MM HJ Mistelz ¢ YA df) tHotalzj ofnjlsh
d3j dz' § dgazeB ) j KO Jse3OMPMisodj 3 WdL dYPBEJ A
tc s@larmonetal. , 1986 ; ¢ s dzts Shorphmvalfapiteati014, 201§.9 27 O
Mudls WttOed3j dzbOydd d3tsy j-B3%Y B ¢ ign tzie didg s ©ls
tc ts 0 O dzdgsye [danmertet al.,, 1980;Graham Cromack 1982; MacMillan, 1988;
Harmon Chen 199 1) . 1 5 3] 6 dzGst®©© aialg p dolsizeffutsflsh tcd 30
sBi j d30o P [ IgKajen et al., 19861 ¢, | -Using, Bartsch2009 Kahl etal.,

2012). ¢ 20 j Milso Iz j dgd jtc Odz@ j dgP € tc 5 W tc O dOdjjdstPlyy @apdeslz,h | ak;
B » Odzd Yd ME& 52 yj dzsmlsdesmisd Mmlse sdzO § dzd § % to§
mMrsmMissw o o90dzjy, dO&KdL QBY O ¢ d3fsdzis @y dzd d
stej " ddz Wddaftcj Bl MdzOd o Odzd d d c fstf O H t§ Latpte] f) IsCts te
(Harmon 202 1fydIs j{ds ddas Mo B jec®E d3d fdlimdnjdsy s r I+ H
Hso : WdLdyd MEBs?2 (Haedmedztsced yja .52 1 9 &ids)0O.ydw
ftesdmMrtHdls o tjLikzd O] &irOddyi MSsgs o
o J Mdetsc s Mised tis ddOH O tc jL Aoz tgfafdefolsCsiEffd o fOteas(y jHirf ts ©
Cd d dzOB 2O dsBMe,OLdsto Odzdw Istej M ddz, oL HH-2MIs
Ctse, f ot gz @dzbyj M dr . § s aftsfzise Jdzgg < Ow &
By dls §tetsdma sHdusd yjsin tsipq §dz' ¢ 2 ds'teic Oatag 4 Y
otLHj2Msolzels OCYJ dzO fploiBizisidgi@iiegf y dz'f jods-&) 5 g
dzs U dz' p YO PRt figdsRy d joizs i tB) elzds g tizle ¢ O tzd L itd3e Cofetatyy dzls
hd Htej ol dhd dagAusmus, 1977 Ulyshen 20149 . t O,elOjndsdatz ks )+

ojterndasmfsdlsO¢yj dsc b tclsObtpjkd Cisd Zictsiy BhHe
tsMisO d tOMmhdE] dadfflsYHefgedtejj d BlsdzOd o Odzd j
MG dzv FfRy L. 9 Oy dz' = W stodis W B O G df Aeda® 3 §f ded W
(ShorohovaKapitsa 2 016) . 1 sdzdgOW tstp g ldcj- telats Mlststc ' ls o 5
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Csted L sdzls st ktflgdste[(li§f s H dIs! L O f jtedH Bls dzj fr
Hy MYwisdugjdld?2e Ov, yYlsts ¢ tstcO20dKs silsls dipdis @ sddzv:
o Mzse s(u sy B d), snSedzOH 2200046 dp] disEOYfid ¢ tsls
tcOL dzsy jdzedd srf dBsy i ls HtsHdsndod ZBRY). Mo tsy dra L«

t OMmdissistej dftetsjyj Mt §| § OEDOdr 2! dzts. o BBy
Hitc] 8 ] Mdes ¢ o is@ IS jsdedfts o MosBBYHjdedj o7 h
odhjMmitetcOc di3d delsOydw QUists’ y gfdaisdiy’jjolsififn'd dea] @ ts § .
tc d Bl O L dzts y Hadmegnet al;,1986.1 O d B 5 @} H2nds ls O o dzwis & Gj R
W dzjualzw p e j dzdzt ? TSfdddasddoyd ME s ® Yo g Hzls
ded § Htej o] Mmdztf &ts j a3j N Ffigls as@ gfdndfj ddd W § i fipdzjuntlz v P
fMotsB Y Hjdad j 3 etizf e GEHW " jj od3chipHded B3] dStO® Hs@z
Hi2fMisedj &3 Hjt]joBOLBY wikiGp " giw2 s OR).Of-
dzcp r o sB MO S jdzd L § & d3siid] jCdzir gty H 2dd] ddgjs¢ ts s
te’m 1 dzj dfjtadEddfrpAfsHndelg H Miseo sd3 tcOMmise tstcj dzgdw + ¢ o
dzZ" = 1 sOf Of tc®O dzks ¥ iz FH0E edzjdfisk &C ygskd:, ¢
BdyJ dzaef deisfc dzddz H jtoj o stcOL ez ©F § i) AefaOchl ¢ P dize
d&3j H dzj @zigj McCldugherty2008)1 5 dzj ¢ tslstster eid tsq)j diafeO23, ¢ M
sftcj HJHABY j7S6 % o Mj - § Hflcdic' tcOz cdalzptgEad@ Hicj o
(Chambers eal., 2001).) rftH] | stfsdighyy Mifod.L d3j dzj dzd
fslsjtcj?2 (dskdshmisd, fsorh jdgdd dsm s sdOREZE mdzd"
dzd yud MEts?2 d dBdded cOdz! dets? MsMmMlsOoadzvwe hdr ( Ra
2015; Petrillo et al., 2016; Bani ak, 2018)

s OCdd3 5B O LA p jfdx(jjH Mis O dz¥ fs 31 fifigldg &M s dz! € «
oL OddsMmow L Odadzred M §f @ ygWipB W), MSCts?2 HJLddzlsj
d3d dzls Oydd) , Bdtdztsedyd MS 52 Is/tcddElf § & j3Cafist d s
dzts dzdgHar@onétal., 19864 s dztso ' j 9 dZhow & al., 200790 y©), 200

122s sdzd yj Mlso j dzlpO s to W ln €=y j ded v sMEOHE T O
e OL dzts ¥ g rddd ¥

stsdzd yj Mlso j dzdzOw MT B tic WIS gttsd) ) T O dzj sB A SH ]
WEdeC yd sdzOdz! dets?2 tetsdzd srf © dzj mMder = 1 € tsfypd
[ Odzr " joa O, 2004; wllstetadsd jhdeidsmls 92j0 O M dzisH s o C
sjted BOMMT HiejojMmdde , COC thdtso dats dstifjictf ¢

14



Hjdzj ded§ dL 3 dzj ded?2 j J oOdid iy dfudd szt & dddOmn s e
Gts tsBtOL YO M ftsmdzj Hizls §J 2 L 8Oy jed=sPid]j t§ dzvCyaizjf 2d
srf/ (Harmon et ad .{IlsHddB 8pdelz yJjH de@ESsEzIs - Is!
LOdzdz" | fp ftetsyd MMOBBd WiteOe d3j dzls Oy d dz € (OH aOrdada
~nOtcOC s RBEBHRES § Otc! Jietso Ols! COC B HAzddd (d
d o OB Or tslsHj &z dzesets B HOW Yy GJd MLy Asaftftiy ettt
NJddedw o IO js@Bd@-r Mlsoasdzse o 0dzj y O, i dzj 2
WicOed3d delsOydd Ctster d dzgj sHdzStesH dsMisd WMisj
JIs MeBtt?2 My &gzt I ssHdyd MS ke L OHOyYkz (L
et al., 1986).

4 ¢ tsto tefiPls ‘dzts b jy gV dats s d ffy ef Gscits P 0 ¥y o O fipf ttizg
ctsH J dzj 2 , 1082 0Harimoret al.,, 1986; Mattson et al., 1987; Kranki, Harmon,
1995; Naesset, 199Knohl et al., 2002; BergMcClaugherty 2008), SkztwcOs
sSBtcOL dzts 2 b € tx ajts P2, Laiho, Prescott, 1999; Krikina et al., 1999;
Tarasov,Birdsey, 2 0 0 1 ; M2 k,i200@) ddzdie & d3tfajl(teye ts n| Efate@, O dzts
2004;M?2 k i et@ln 2006)] Od B tsdzj j ©Wz TAffsds|fHsjtad®)] dzd j LS Bt
dztsy § ded ¥ S BBk QYss 15 EKAETEDIOR @ls E2E Yk dzd) €ison
1963 , twOMmMmupPlsBlpdets® | ftesMmisr 7  C MY sdzj dzy d O dz
GzOMmMmr ddzd f dztsls dztarfipertfet al.,td98a:grinafi déxral., 1986Yatskov et
al., 2003.) d&zOyd dzd v € tsdzfnls @daldg ' dftee@ Ll dftbeysiC diEdhivo tf @g H J
Md@shbdmEEy] Mdzse 5, 6 AMdOCdgdd | d5OB-tH 1 A3dE rtefs-¢ dzd
sdyd MS dnr i sigdz®e PUSL ¢ B'EKaH), 2008 Shorohovaet al., 2008;

M¢ | -Jsng, Bartsch 2009 ShorohovaKapitsg 20149 Fravolinietal., 2018). s { tc
B34 Oy G dzf s Odzls ©6WOL defs§ Pz &' F 1 tg @iy lo Jp dpdd -
dets 2 3] toff ts ) ls O alsda sslgiz ts i PobEus dré@Ipbidzdiizhx.) T
0,0600 , 0 8 U, cffsmifPdEFiNG@s banksiand.amh) i 0,0200 , 0 4 2 (Aléas,H
Pastor,1993; Brais et al.2 0 0 6 ) , i dnls©O (Bbddvalsandt]. )uMili)d ©w
0,030¢ s'HLambert et al., 1980; Fostdrang, 1982)j day j tc ¢@&&a marianaMill .)

T 0,025¢ lsll-(Bond-Lamberty et al., 2002; BoAdambeaty, Gower, 2008)) t~ O dzdz" 3
[J.z et EdtisD o Is $2000)dgdc | H U4H gz Is 1@ @als dzts s jr digd dzih -
tcstf J 2 (Bi€emabiesKarst), s Mz © € dzts o(RirdzskzEvestrisL.), B J 6 JfB I
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o d ) dBstllapendulaRoth) d ts iy d (Ropulustremulal.) o z fy dzts dndeYy wisL) 26
uj o JO OHtOmN fipdsdnde 001645, 0,043, 0,039 0,058¢ S'HN s 5 Isld j et

tOL dztsy g Hatf'jh PEAgEsE O©ded i MSdr MEBMISCOIsg, o
o HFSSd MANS W [I€ Md teso Odzdats 2s jMSimEfgmioififj e 5 ff § to
(Harmonetal., 200Q Shorohoveetal., 2019).] ¥ H j dzw s Is dzj ) C Yatkokes 1 |
al., 2003 Laiho, Prescott, 2004). © { j tc o thR tsiclis@lsy tcOL dztsy j dzd »
dzdL SOV, yYybkts MowLOdts iy LOMJ dzj ded j &3 Mkme-Mls te
BOBRBI. 1 0dzij ftesdmMrtsHdl BTN MistcOwe ,f tsdsqj deswy Qi
9 MW CtOnd3Odz, ORJdsSt dMmMztslsr, MO-~OLO, 9
tcOL dztsy 4 dzd J YJ dzdz¥ dztsL T HjtcjottcOL tolzh O h j 2
ftesdmMrBHdIs d3j Hdzj dedets (JHIB@IG 26 ) Jsdedz H dztzdE © gzdz@@
dzd Predtoretal., 2009;Purahongetal., 2014;Banietal., 2018).

RL U dath fsap j B)@usdrts yp jj dgds'y ) ls dz naixiiz'a ezt d3 @il fry *
G dglsj ud fmlischfy gty Hj S eCR sl @xiflE31),1.c. Y Ofls {ID4BYz .u.
S Otcs @GS} .5 sdzj MdddIBB,R.O.1 | tcj @OED,.1.u ¢ o 516(1383),0
1.0, ¢ 5dzts 9(2983,01992 2003, 1 .¢. [ &~ d1879,1998), [ .c y ¢ ®603),l 4.
s stctsy(Jo@L 2811, 2018d W fel.z Stotsa ($WH2012,2 016 ).dHHte.
deddz dL §Jjteof kst fif fi)O dzth@a jdaty Mipeotel VO bipdzis ¢ wds | dz!
fMlst ¥ Hjtc] otstcOL tglzheOs h R Rdgjclgfiafaar3) CIstsdiBz Oo
sOCxNJ ftoddp@ody did 'fs t6OL HJ dzj ded W 5 rrftslsfts df
BJL ©9F HJdzj dzd Vs dotadsjddisjtdmis) IsSsWvHQ | o top thz! WO tc €
zd yj mME®Odz, dmhftsdideddsRisddy Misjfjdd tOL dt
tcOL dzd dazB dBtctsd3 ISOC Isd dz! dz" -~  (f Beasjyezstisls Oz X sistialz€)
ftosded C dzso jdzlzdv BSfstesets ftojHB]ISO Jted dzOH O
(yedls, ftetsyjdids tsfisPohojjisigy) 2¢ tstery,dC dpd dzef vg®
WBted3O0 ftsf jtej ydese s fj yRudsdlietali,ls o B@zDY ; CacHtisd «
Il Bdzr M d defls alzf 2 d 1 fipdzfisedzty a- EH4s1© RehRatfzr j1 90O 5 ;dz- s dzo
Cts d Hteff vIs@Gl4 Qfdggeldaeal, 197 3; | 5 asgrptdlS s,
1979; Sollins, 1982; dIsstetsy PyleCBrown, 1 AD®.8; 2 Isksisn (5S¢
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ntse, &1 9% O Harmone?al, ®011),d dza{ s ! d3d Mis ©@ & &zdzs § OL
3 J dztHsleksa et a).2008)

ZzC OO MOHd?2 cCdxpjrddrQy tof kie@a[SlS] ¢ . .
(1969),w o dzw j sfw ¢ dp®ffgabQj MOUs2f jtcor 7, " O®L s
Isj dz' detsfls! 1 lsOf tso tcOL tzis Hzs tpd W& jj de©drs fidn dzdz'ts § i
(IO B. izl).

v OB &ZdLiP D OB®OCE jtedMisd S d Mls OH di2s ct@iyj. dzd
Cqitg Htc., 1969) .

HlsOHdY @ {§dmodz |

[ tod o dddgPdzy jIs yodls, ftesdadL Odz
vj dgdzd dal des e BBOdz dzkz¥  Ise jHsMis!  d flsts &S
Bk SdzjlsES.

I duddsr j dzOtelzh jdzgdw  jteo sdzOyOd
oryojlsr, fwiksdO d §sdsh, Ist,
B yd dzd v . dz@ tefsd H@dz” j Is Iso j toH 2Mf
Mlsoe ®© B jdigdzr 2 o ifm Mmdady J dzr .

ve jJtH O

[tcd o i MddO IjW il &~ O0ded Ui il
[WECOw BOjlk ROLOCIjtdks HAY kdfO ¢d
O udj btejhdds, &jdkSdr §Ekmkss

rlle'dZtS 1&Bugﬁ¥ff]4d2dw HtS:tSHdIs H S UtSdZdZITS
CzRIWdCOydd d dddzj eOdzdL Oydd.

[JHdts?2 dL fjijteara hCOdz HOIsd sG] otg MigaztEy
Isj dagf @&w v Y dzs?2 [1SO2c¢d B fdth diy QuLids@ Bty I8 @& da@Odnd jlsdj
l . 1. ubbbttsy J eids. ti2) 990, 201

glzh jMlso jzgdlaPlsCsd3 h COdz tcOL ldAtply I fgdd & df jv o dt
3 dzlsOdz! dzr = dqLdBjtedidzed?2. 1 Mmewrd M 1 Isdd3 Mk
ftedotsHdls! ¢ MmkhjMmise jdzde” di3 M " Jj dedw d3 o sy
Muller-L an d a u, 2010; 1 J te G 30 dz, 2020) . (hjg BE
Ctozfdzr § BI jJCIsr, dzOftcdd3j s, o 0dzjy, DL dzO
dzts 2 f tetslsw y j dedsts fifg dy,J dis[Beig ffsCatmtisty 2008).u O € ydj- o
LEzOdz! dets dzj o 5L sy dets EMlsOdesoa dls! Mmisjtfjda to
(Meyer, 1999).

1¢a~eaeomm,—\ ) ~ o mco’-\'E'o ~ o ™ ’ o~ ~* mm o h ~ « o °
* < * -

®oho go . a (')MHQC)CD(*)*L')*Z co”ho*eo o c m "~ e c h "mt "~ ~ e



s OB dZd2y @ C ODXzO MIsOHJ?2

cOL dztsy jdedWw s [ 4 dzd
By dgs? ISOj ) dzts?2 ff SH I8RO s Iststetsy j dzl s,

g Is OW

I Olsd tots

ltedL dz0Cd t©OL &z MisOH( 6 -

Nd ded W,

g Is OH (
¢ Mmd dzts

4 tcj Hdev
Isd oW o3
Htcj 9§ fnd

ANStedBO Mlse sdzso , 1
Ctc® MtsntcOdzj dzr .
ZOf syo j dzdzse s ff 5€C
f zZsHts9 "™ A sj &z cts
ofmMirn fteWHCtSo Aipt
tcOwW ddzd L § dzj dzOwhy-
Cd Htj o Mmdds W ts €
zZso " j otj HJIsj dzd
rdzj Isj dzd .

1-3

1 OU0OcC
dzOw

)

ASted3O Mlso sdzsa , st
n60Odzj dz" Ctc® tsf
f sdzdzsmls! & , Bsh o
f sdgdzs | Odzdudj ¢
GtedB so . -2-6 fyldotafv H 8 4
~6Odz] dg" v | WS dnjsiOd
CMddatsdzdL O. 1l J tc'©c¢

Bj st dE 0Hehd &z
&sy j d2  f 5dzdatsils s

5-20

[ 09
BzOdz' ¢

12

ANStedzO Mmlseo sdztso d
dL o3j dzjLdfD fddzdzts G 5
Mo sdzses B~ OB . 4 -
dzd 2 d&zOf syo j dzdetsc s
f sHisMISO HEtS 5 dz
GtecdBttea oMmlstcj Yo I
MertcOdgW Is! MW 9o ji3&
MsOHdd ¢MmddsddL O

2530

1 Ols4z A
h Qw

31

ASted3O Mlse sdzse
YOMmlsdydets 5B ic © lptza
®d d twOMmilsj ded ™ d3ofs-
Ctetso O, f sHtctsMiIs tse
totSHT Hts 20 dzj Is .
GtedB 5o slsmizlsmise t
[ tod o J Madss O3 d2 61
dgddizj jIs Bltclz® HJ Mlis

3540

s sdzj Yy

53

ASted3O Mlso sdzise d
RA&3j J sy RISty sn
Ftckz Mmlse tsdzO, HtS
dOdzj stc® Mmilsoe tsdzQ.-
¢ HEts 30 dzjls. ts-
FClstseo tOL dztsy j dzd

45-50

| 2 i3d W
¢ oyd

r toj © j mdzr 2
C sl dziSip@zicd Isd H 5 RO,

St

Mlsotsdz ftoj HilsOo dw j Is
Wodzts A

B2 G

L OB 5 dzts dzdztsR- d
i dkjvls flsjdydod ds ©OL ddydks NS st
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zOefej edtsH Mot jdedw Hjtoj otstcOL tolzh O h ddgtf- st
Hjd dzOov W@yl pf FOC L@@ dziddgd * " d B @®OL d
dzd L 3" tcOL dzsy jdzgdvw (Boddy et al., 1989),
ddsd ¥ " dd ©WOL gz Misjtfjde ©OL sy JjdedW, ® tcC
d3j dzls © tsls d3d tc ByiedBrownH19a®)) 8 © (

123N OC s st toj H j diy @ B td Feipls ' dzts ¥ g rddd W

lteso jHjdedz" J] L O fftsfdzj Hdzd j SHQ LN dsd] 6] geis by
dedg tc j adg’y &) SMsOE&BdE] YO G BYdy S &8 L ) EBMHO ez
Ml OLdsyjdd] B chtsE@&ZOKE" W ¢ OfR @GHrehgnietatiz1986;
Zhouet al, 2007; ShorohovaKapitsg 2015;Banietal., 2018) w4 S tstetsmisj - d m
dzd v L Oofipfgjlds Gl v S s 3 dzj S MO W OCIssteso :

OBdsilsdud HEgRMISOs dzj dedz' 7 M L sdedets?2 HsF dzOcC
Gt MY o6LHERO d ¢ t5dzdyjddssws] 006 dUs Hi d 5
o dw dzd tocWMukhptosa@01@).) W H, OBl ¢ OL Odafs,
dzts s+ TfipthjdasioVd@ € s, stesff to ]  fnesictsMis 6 OL dztsG-j dzd
ydls toj ¢ kzjdadjtadizdddzzlz fdzjlstg tdcef@ H | 1 Is ts Bdsldy fttalis y j fr
1989;Gholzetal., 2000;Chamberstal., 200; Mackenseretal., 2003;Liu etal., 2006;
Herrmann Bauhus 2013;Yoon etal,, 2015).1 s " " jlegdditf j c @ kigtsB Mis o
1 C MY sdzj d3d] © §lzeizdzQ CAiE]d o g IOdizd L dzso, EZYyOfjlse Iz
dzd d s pnjura €tdl., 20Q22008; Li et al., 2012; Olajuyigbe et al., 2012; Forrester et
al., 2012;Herrmann, Bauhus, 201®htsuka et al., 2014). gt o tolp &gy Y dzts§
s Isd i30 dzdetizryg dzd v 3O drztfiI@®YIs o dztsmis! H jtc] o 5t
B3 € tots ts tc ¢ (Ragufier, Bdaly, 1988)f C OL " 9 O Is o dzdW dzad jj -d
¢ di behefspefddshlsd MY sed yd@ deh)€ pak'dzoy O ,d30
cdHtesdzte dyj MS d4 (Efketnetdly 1985;Hayisclsks df),I<886;Nps-
set 1999).CIsts oy i s f(detoHsdytistsH dsmisd EMmdztse d?2
tcORS Or BlsH j dz dzts 6ty Crffladsdsdy j§tdizOdz’s [ Mise tsdz j &8 O dz,
My € Ols! ZyoOmisSd dzj MO M ©OL dzd yder s EMmdztse
BICtotstej dzr jJ W s5d3, Yylsts dhsy jIs tBEZMdzse jzdzd Of ts
Hdzd dzj .Mise tsdzO

BdtssduyiffSdd dzve hdamw o HJWIsy o detsfgls @ dztb
o tOLdets?2 Mmlsjfjded MowL Odzdgr = f tOL dzOc O h
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ZOL " 9 0] BZ3sy SCMddzsW ddz dsj Motseh j MEs®s | tq R
Ctoy-8 Md dzwlstis@®w tc Iz h j@f stshdzff i O = O tc d H(Olssdh, 2@08;cPdastalz et

al, 2012)d tfhmkh j s dHdss Oyd ¢ 3@OLCEdz] d3j dzistso
f sH Misd dz¢ d (BafldyfVatkiason, 1995; Yatek et al., 2003; Filipiak2018)

1 Oy dzlz®  tots dfff te joHeffds@F ol Is § dath? + © OO igd tizj dz' dztdifiyls o
mMeyddtctse OdAle §is iy Jd@jjix &L l¢f fRusk et al., 2003s B d sisd y
MEdadzs WOSCIsstOd3 IsOC Y4 disy des tsisdzd MIOJ Isldzef Wy da
o s f SH tets st lsis s O s s, B tdzB i) gzl "4 tatz-de
dz" §f s5C OL,@dfjtegdhicfige § 3 'dtBMo § " j dzdetsfisd, ko dzOY dzj
sBd3j d&zO, 9 j toBlsdz®OBIBUBY " a@dWwdedj dzO OO do
dzdL 3o d drn odHtet?2 MtMmlsOs, Ykt o Mot
L Ofnj dig defislss ) Hariment@@E)O  (

I sz "5 L 2O U isd R EBL dzOG P fagts dzth) diifdn mij
o dHGSHPEPOH dz] ¥ désdnldnaetal., 1999 at skov et al ., 20
2006; SaintGermain et al., 2007f , € OS¢ fydzj H fls o dffj Rdis H @ WA d
MNCsBEDHEN d el 5 ds e dag e jsipptdsts i @y 1§ idzd v,
d d3dz" &3 Msslsdetsh j dedw dzsd S Ster d (BentlLpmherhy dt da”, , d
2002) 10 MEttwsmis! ©OL dztsy J dzdejd tsdfd{ls g SRy Cyj O &
t¢ fls o ts dzGO H(JHHjdimdens et al., 2010p dH SIsf OHO (9 jlstoso
sdf ( Mk~ milssHarman@ diz,j 1986; 2§1dyd § tstets s - tc OL dzts Y
LOoadMmdls tsIs dm §dztsyjddw © BJIBGJ tSYyJ dip-L J
hdr Meattdktse d MErosmissw { tetsd Md&is>H@sd ddzP +H fifdyg
B @ A3 dz' " j 2] do ds@indestipdzle @C SO ) f sA s dzis
dzts g, O 34 H dizMsif® Y jHdgde j © S OL to Y © tesdsdgd OdadfinsalO d3d
Greene, 1991; Yatskov et al.,@®%) Nicholas Crawford 2003;Boulangey Sirois 2006;
van der Wal et al.,, 2007).f OL dzs)yGitalifjdzts e 5 H toj 9 Jf fipdsts/dnts S H §
Hsdz M j 6 fHdoodgifirifits O BROMBI" j 65 HJOB] steO |
1986; M2kinen et al., 2006).

) ZOudistp @ def ydvw o MS tstEusheds d dte OuLtalgtodinHEgody’
al., 1999; Shorohov& api t s a, 20140, 2016; Shor ohov:
ftOCIsduyud MEd dzj otsL dztsy dets  tsdzd d@30dzed 4 H d dzO d3d
2021).s SO Oy dz" 2 W Iz dz€ §stsipsdiziegizsl M dzs 6 s o @dns fi) I
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dzw s h d2 Mcetsdr HcBEif S P OdzdL Jteso Odzdzr - O5C O
shdomw M odzgjnhdzgj 2?2 Mbtstsdy s SO@BIY d o
WEdSyd d Hts®IsjOl® dzvinte j U4 dl3R 0 WO tIBls | 3O (Bidtrichs dzO
1989 v jlst 2 ddz )d dakzts.te,j d22A(Q 4 ( W dzst &3O ddzd dzlzs
ddzd S S O) chtzPied HstczCskztej, WdLduyi M&dd |
Bz MsmMisOelz (1 sdzzetswWicddss, uvkdcctdEn dzdgHR ;
dz@) Stads MdsO L dztyy JsdfE W tc OC 1 6 B ie@ls at®dz®@ j Is v LsdzO y o
tc jHitc j o j @afimizoret al., 2014; Chang et al., 202@armon, 2021)] 5 dzis ¢ 5 3
sBEMdzse dzj dets t€OL dzdydw ddd o da 1 dzj d@3gj dzls dets O3
(Cornwell et al., 2009; Johnsonet@.014) , O IsOCyj t©WOL dzdfydz d
Isj dz' dets o dzj h dgj 2 Mtej HT  dDossdeiHS 20H6S2ABYizts tz® 2 B 1o |
dzj § YUBHo jte) ] dzO odzdwdd® odzj " dzdrn  d3ifrklshadcRy
(Ul yshen etlsdsigls 'l des wf dzf b Jsjbkr Citsty gy telat® } d3W
fMj dzj dzgd Vv  HHgjj t® jj oms(ted L tc z Ms@Dbsgaet ab.,d2&18; Chang et al.,
2020).s tets d3j Cclics{dptcd y O Mde@figlj ¢-6 Y Bzts B & tk@®L dzQ ds@eliz
oyYyomls dsdptisidifr i s dOYOZO ttOL dzsy j dedW Htc] o j M)
Ulyshen, 2014)] € Oyd Mise j tafOnCddes Ayisderbfjftc ilv Mis ©Oo d B 4 dzJ
s oBGtulaceaetf tctsd MrdgHHfdgj) , Hipljdgig Md( Har mon et
ShorohovaKapitsg 2016. ¢ Ists Mo v Ld@jdets' ‘ez jdzis(fjlsts dzlz B 5w te d
1976; Shorohovatal.,, 201§ , O IsSOGyds Odiadiatimiagl d Istcdlisd totf .
Misd, B JIsindze de®ly HANWddaydz' d3dzsce dr HJjtoj o SteOL telzh
(tdfOyd ¢, 1967; sttOfmMkzlsMcd?2, 2006) .
rted o MddzO® ftoj HMIsOo Eizts gtf dzjntsy s § s g ftcd €
sBtcOL 2 h Ow Cdzj stsydeze Mmlsj dzS k2, ftojHMsOd dzj
Bdi Y dzdz¥ dztsL 52 d 6 BBy dz¥ dzsL OB, o B Mls
SOCY ] ddedzddesdz (uwtsdzseo ! jo Htc. , 19 WM2;dgf+ J dz
Me¢d2 Mtmis©e Htejoj Mdd ooQ@tetshtesi2] |df teod deQaeda] iy
90, WKOCydd Sisddsim(zOfiffls e gl J Qg ie) ded f slse
B tsdzts dzdzO W Hyd ez dpiipfds d o 5L tcOMmis O, Emzseo d2j Hf tofs
mMedr d f tsyoe j (Bchaeffer 1966 Battersf® 198&Romberger et al., 2004).
ANzdeS yd sdzOdz! dzOW dz] sHdetstetsH desfyls: o Mistetsj dzd
9 twOL dzd ydes?2 MCttesMmisd tcOL dztskydgjdgdiyis istded) Lode itz
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o dHtsom] oy jte Jagddpddz®, CO¢C WdLdtdtseduyj MEd
HWf! o Ctkyjddd LOBtdtdd d Jdgjiwsylgdd pd
zOG Ols! MW d3f H dzj dedef PL ckdechfied © tets fyls 1 BUWBPLY drthpr jdz
n 0 BId dzd Miseojddrdiisds d3j W4 dz' tc® B WElarmop et al, 1986;
ShorohovaKapitsg 2 0 1 Banj et al., 2018) 1 tod yd dzts2 v jslsig@s d@faydiz
fmls tc ZO@dedzdedad WzPo j € d deMts s is o jmisf Iy g jJdadzdztyg,6c 5 Clz fgds@s 2 -
dzts ) j dBfietd. , 2018) . 1 tsdz "isgH jLiaiaO(deduzl dzdzr(H5) J
Wddz! de'ddj dzj dzelstse d dzOBddz dzfr = o Jh jMmlse (Zhot
tc OL deduddl Is ts disdj y jifiisStéViteedirtfe} al., 2009).

124.1 jtoj ostcOL telzh O h dj BteecOddL B d da

Iftesyj M ©OL &y jddY srf HuGhssBids-jcd
B9 d BJMftsL otsdzasydzs n, d SOyHOwW dL +LIsdn
tesdz2 , O oMmj od3d Misy Bded W tstc d3cstOH edlay OF IfRAAONE
Hso 52 MMisOe d flstely elg bits@ Of tetzd O pdflsfon H g tday @
Mesteshiizsy @Y L Odz" Is s ¢ d&@mod esdl., & pEdisand3dat®, ( H
1989).

JedB " d B O MOFd .IaCrida fzs 2 o stcOL telis @Y T effi B
Is § teiqHip d3d dzd te liee t6 7 fiftc ¢ O dz¢fi L] dptisde 2,€ IsSiwlgtmig v jls s OL d
dz § MiswOlsfp 6 dysjdidsidz) dals s 01 Wpjtedgdasjdisfidz’, 6§ B3d
d dzd ¢ dzBdesp) McClaugherty,2 0 0 8 ) . 1 0 dzOyOdz! dzf = L IsOf ¢
fteifwismlsokzjls CtdzlsOCIskz H @& Wsjstegz? diy ¢ lsdzdz ¢z
o Ofdlss EZuyOMmisdd o { telmts ) uzon dtsyes@dEYyPt] dzdz
al., 2009.v j d@3 dzj tedgidadzj jB,OCIsjted?2, GCOC Bd®tlsdigj M
MisOlstwyyds{ C O d L OC dzt 6 jelOfg ts,d3, ¢ dzO offdis HF tsIsts o €
ZzOdetcdzj j cOSIsdodzr née Hjto] o stcQOCIB thiddpEds
M st deOildczh Ols! Cdzj ssyder §j] &BJ BZ3BteOdz , j dzOts
MmO YJdqHSEBMISd dBiyHE SCdZjsCORRd, Yyt ftdots
d MY shmpin@llzdisizdf o stcOL et @8 O gd3d

ljHkhOw tctsdz! ctcdBtse o sy fipf jdshpjdfas j c
L dz@zR ¢ Is s toc 5RQ1G2RE, H j W is jidsHddfeinlse j HEh dR &OCIs
stesdzd ez h dr ddzlsj dzfid o dztsfls BdBGj dzdzsc s 16 C
2 f) dzts sudlyvisate () § dz$ ts ; udtc 'HAE® d dz2RieeEPet al 2015.1 j toj D B O
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tczh Oshdj ctdsr o Cdzg yosls o Mmj B W Hikbattetalh Iz &
2007) . gL se0@@C sREyp B dzt yPuslkew HGFzsydj o
(Helotialeg ( € dzOMf [ jsydsddydlsr ), }tjydvydoerp- (¢
o' j d shddavtjer j (¢ @Oy etats OO taxds d3ddidghids o)t
tcj otcOLkzh Os hdr ctdetse M tOL dzd ) tdz] Hffls @
dsBOL d H d s Bf(RjlgyleDadz 2014)tc i H d SCtists sted B dzk s B (lEEt ©
bl sdzd f stetso ™ ( € dzO M Agariboen@ees§ s ddytgWsH s € ( ¢ 6
(Agaricaley).

l.¢dErdd (1993) or"HjdWd HOO fEklsd B(tdt
Wdlststf Ols g eBjddists tQEW dg Rf)tetslstetsW dz” 2. 1 € d&zOfgfd .
G4 dedz" 2 Y lzls! tOL das™ g e Edai@oljjodgdfiid da' d o © ~d -H J te
sdud Mcdi3d SMddzslstesW d i3d BOLJHIBBJYJ sOd] .
Hit] §tgbizlsmis og@nfdse | MQY to tfrjsdij tsWigdioalzd] fzs e
Isdud M¢ d ¢ nftezfselstedts B 6 n SH d Is & Wi dats tzy daif j dzt dath )
Hitgs'd kMlushdymgfddy] ded™ HtejojMmMddd t0oGHYH !
otsteslstse o j N j Mmbzy Bk SiIedejNagxgsaje cdB j dzd HJ toj
Hicj o j Ny fiz" BE%d BsoiPs®L o diIs™ 2 dBJyj dzd? ctdB o
Emdzsedw HdAdzv OSCIsde dzsc B j It O H At ¥ fadizf s | 1aizic zds & fig
ZsdzdL Oyder MEeMiscOIsO MO toslstctsW dz2r di3d Gt B O

[MtsB j dadgmBP tc] o st OLdtez "cBedB 50, G tc] H jiskw s h
yd Mg ©Op wEjedidizlsmise dd MFJydi dud msdim- W j
tclzh Ols mMdzsy dz" 2 dzd g detsyJ dzdzs dztsL dgr 2§ ts[dRifsddgos
¢ A969).u0f tesilstetsW dzr § 30 U ts d5dHy | GEAT(Byitlae) L] &f &z h
s vdsg tej o . dE®SE COSC 3 ¥ Is N d teELCA]AM dA ths jelAg 13
Hjtcl o stcOL tokzh O h da ctedB tso kinHAs jcifpls gHij jdip fadz "

MEetsdz Cts5( Esrtdkfsfs on et al ., 1990) : 1) Gted B
Cded &zt CttototL d sagfdBE 6,5 flstaftfHez y oz dj B ERZtolz®
Hy MistcCIsdodzesets Isdf ©; 3) ctdB", or L' 90O h

JtedBr, or L' 908 higgH dadizCafzes te @ jrdf wrs figdshte @ dejsde ,
ofMmistcj yor h dzg? ®wEdRMISHCOIsSjecdwy tOL dztsy j dgd-w L
ydd dafdfizd d f§osdzzyj ddd HsMisz§ O € pjivisiekegizd
sBh k¢ ®BOtedylk H i (@spd)Re08sOL dh dmBdPjls’ J C
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orLr o0 hdj 1 Istskdnjskt] dzelztizd dzd, dad @yUsiirigops alafj s o
94 Mdz" n tOOEs judERET d yimSa,-d Is)Crots2dz" » dzj MO
L tsdz' ( Er i R99G Blanchette, 1991; DiXVebster, 1995). O d B [dzjizjy J dz
fhdzj H [z ¥ 8" ddHj Phlebiopsis gigantean (Fr. ) J ¢ |Stereum.sanguinolentum
(Perssonret al. 2 01 1) Xylodan flagigeusi(Berk & M.A. Curtis ex Cooke)
Riebesehl & LangerSchizophylluntcommuned Cryptoporusvolvatus(Ottossm et al,

2014). 1 sH O dzdg'. 3ls Is ts fipfiisd? o Is $201@)dRtilebiopsisgigantea Stereum
sanguinolentuntf o s s B j dZithapkuciabietinumf §f s i) p@iz® y O dzin @ -
HdWeOL dzts . jOdpdl Hzt6@etsB | Jids@ ds® e dj o dH ' MycedsOff to
sp. d XeromphalinacampanelladzO d B O jsjd o dz" O ftsLHdedr Mlis
(Fukasawa et al., 2014).tcdB ", o' L' 9 Oushcdsjs L Bf jsdiAdzz ¢ ¢ dzd dz
LWWJjCIlsdodets tOL dzOG Ols dzd G dzd dz f s Micdz@s o ¢f d:
fitesCMdHO BOKeOdYyO (Valent2pL e hads, QRO
L stsledsf O tcOL dzsy jJded W daf dfMmfftsdz’ Lz s ff totsH 2C L
¢ d Qozd ¢ dzd dzfs tzgf & g zhe € Oyj Miso j d deMls telz dig-dzls O
Mszfd O ¢ djcitsHsMEzfd &3 f sdzd MO~ OtdH Odgs- v
COjIs 9 COyimlsej obkttedydtsets d3j IsOB tsdzd'L-B3O
dz" = o jh jMmlse, fsmésdzy S My dzlsiplea dzjdim(ce]dssaua]ishy
Is tc O B dzy tc t{HpMIMd)1997.

JtedB ", 9" LM 90O hdyj Bktclzt G dzd dz' , mMsMmis C
ctozff 2 BOL qHEsERfR ] BB o JHSO HJ to] 9 5 tlz@cftedrfh
ek drn ftoj dd3zh j Mmldsa jlzdzdgtR ewnjvdadzel dHamim@l9261).1 Hat a
Misilstcw dd§) dedsS EAGQAf O H jtoj o8 SteOL tclzh dEBAsER h dst ¢
9 C dZOH 9o tOL dztsy § dzdapdzifitdsy b jon A s oWetsSiesd)95).0 -

[ dzd M smhtse dz tcOL dzOG Ols CBY tsdzj dzls Y J dzdzt
zdh+ y@fpgBtcOL S0 9 Ols¢f ¢ dgfsdic) C Bz | kkizs ssdOt dg't
o dHT" , Ant€o@d sp., Gloeophyllumspp., Leucogyrophanaomellii, Oliogoporus
placenta d O. sericeomollisOC Isd o dzts tcOL d&zOG O Is H tc jo®j filgth ozlz
dzdv. 1JStltste’ j Conjnariuscasta@fdfcNpdigntinysspp. BE@-zIs
Mmd dzv Is'  Hdej de@ Mt @atizdzd = M ls O HIJjWARO d2dQ | dF S OO A2y |
ojMmMdder Ek ctodBtso ,H jdylsucze Geghodit 2C OUsOC dd -€ Bt
dzj 2 MrasygedB - MizegdMr sHdls tSBKOL SO Odedj €
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tcOMh j f dzw s h d A C i3 tsdad dzls ' Hted o J Md dg i tcd
(Hatakka, 2001).

Jtezff O ctedBtsa, or LT o0Oshdrn dWeClky -ddzd dz
Hy22Isjtetsd3dyJ IsOdBd, tcOL ZOc O h ddi3d Htc] o J §d dzkz
Wdzdes o h jdedats? o dzOy dztsfis (. Clsts dzOd d3f -dzj
dz" , bkdstellEdhid y o thdzso dzfdzj f sScdzd P BEW H dets, dzj
L dzOyj dzedj o toOL dztéDjxj \tabsfer, a98R)i O fAN d dz f s dzO A @i dzts
HyWlisj dz' desfils! ©BOI®Rz jided Pgsls s j HY dizidsd y dEs20 i)
Cadl.sLyd MsOzs Lo jMmlsdets tsB dr M sMmMisse dasmls
(Crawford 1981; Nilsson et al., 1989).

L Od di3tsH jE st ] o stcOL tolzh O b d d3tf ¢ dsdig 5 EOD@E] L ¢
O dzls O ¢ ts dzd, ) lslxfQLdz"  j YRR we@duyp e n st on e tH Oadde &3
Il 1 df GOEIAD®67) oL Odd3e SstdasO dedleddstseo , o - SHABD d A
stsfdud MS ks ddh 2, Bsydts t§te]HjgzdbLli OEdsgza™
Bzdv ydvy twshisd) @ Loqdaasyd qeee dssHdimstpsasiatydzdz *
yqw ddzd ddzcdBdtctseo Odzd | . Stsdel Ztoj dzlsdz ¢ - 9L C
hd d&3d ¢ telfdieOdpddzy &« b Gdtfo HdMCtej Isdzr = L Ez t6C
dse s ttOLdzr ©3d o dHOMBd ctodedisazd ( sdzj €0 kgl d
sh j2Mmw Htcgloptimgxyzl dz2{ s ). gdJj Aielsistc1 998 jtcj o giscOL
B Wdceckls ddkkdeBdttse Ols! t©OLodlIsdj tetcdEZ@dE d;
J Bscects d &3d (Kiglaksefrpk, 2@ 6.0

1LOMmi S sz udilsi dzv dzOw yomlis! odHBe dzj Mdz -
dqdets?2 3 tcj ©OwLAGY Br hgjls?2 ) WSpeighd, j1989;fiSdokiand et al.,
2012). [Mmdesoedz" § W EkdzC yd sdzOdz' dA fij d dztisizdf dis'c dztsiz
sBh jMisoe © o Cdzs yoesls o MmMjsw odHr, dkOosh dj
f zsHtsor d@3gd Isj zOd3d GtedB 59, O OCYJ ~Adhded
ctozff dBSYjl BECOLT 90Is! CO¢C EMCttew s h g - s
Yddedj (Wyshen, 2014). [bdsfydlsj dz' dets R tstetsh s
N 4 Mis € ts¢ tAnatziidae, Bostrichidae, Brentidae, Buprestidae, Cerambycidae,
Lymexylidae, Zopheridae, H o z ¢ BantdphtBalmidae, Tipulidaed L tctsSH C
Ctenophora Yd " & jCossiidakzidde , [ ofpj &3 2 Mlso © Isj tedzd Ists
Termitoidag¢ d Istode ® CHptocercus H° ve meyer |, 2002 - [
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zw e ls o Oy dzz¥ yYyOMmls! czffr odHBO, OommMtsydd
dL 2yj dz'tsls tietlelf) d Injded@ Bdsts (| r ml er et all, 1996;1 9 9
H° vemeyer, 1998) .

10MySsd3" 4 detwOsls 90y dzze ttsdz! o tc Q- dztsy
dzOW  HjWIsj dz' dztsfls desmdls tsecteOdzd yd dedz’ 2d -n Ote
Isj dz' dzf d3 tOL telzh jdzadj 3 L OB Bdzsdzdzts 2 H ¥ jaj mdf dz
dzze O OMORHO15) . Ststets§ HT d dkzetjHT LOMmJ dz
fitcor n. [dzd shopeiflsded@sjiigl tcjL CBIstste’ jJHdgs G 2 |
¢cdd Btec OdzdL egal, 201Dt.t ols shmo sC 2§ dets k& &) &) ks 2
WicOe i3] dzls Oyd d ¢ tster (RafneyBpddyslo8s i red kdgditfss 1989;
Zhong Schowalter1989).u yOmilsdy dzOMJ SB8B' = d HEZEGd~ B
WicOe i3] dzelsOydd Ctster, o jtoswisdats, dd3j jIls B dz' |
(Ulyshen, 2014). 1 0 HOdzdz T fmigtkizy gzs O des /!
shda drn fvdity oddwddy dzO MEBttsMis: tOL dz
Hjtjo! jo. zojHMECd] dMMmdzj Hso Olsj dzd Y sd- tclz!
dzd slsted yoOlsj dz' dzlkz v Cotetej dzvw yd s dB3d Y H Iz ¢t
Monochamussutagf L. ) d fttsyj dzZlstsdz S tster, MlsOs h j 21
dflsj uj dacff* d4jGs. 1" dzjlsde" § o jteMmisd™ d wzd ud
dzZ s tOLijtelz d & Mssf sdzsy jdds o L Osdfy
(Ulyshen, 2014; Ottossoet al., 2014)y 4 vydsdsd wsjidk dz0 MC stetsml
Ctstente Oc d3j dzls Oy d s rHfdzd v d @< @ai3d -6z o) gz6 & @y B a-
BtsJ ¢ tdzd yuy dz® g jHiefam et al., 1986; Zhongc howal t er®- 19
Cst,Ists o Oy dzr fipts L ifidgdSvisH Gz Eatz p i 2 @ 8] M) Iz i) tfcj i fogists
dzd #H tcj 9 j nize &) td Q103D 51 | o tstc O Latskchc @« d & 1ts @& Y §
dzd e ts 9 Bdedzy Jj dz® IO dzts M) Is dzts Gotzlz tsffplgfaf HIRO B&dyy n e r
1988; Zhong, Schowalter, 198 ; M¢el | oer ef detsesld.j, 9O 2) |
(Cerambycidag d L Bo@dstislfg (MtsL H OE Is ¢ tSHdesw no deladgt®
dzZ" Rnr StdBBBddOydd MmMismteBMmMise zs ls { totsdzdff-dzts o
dzZsets Mo sdzO G sfedy Bday B4 dr p@eoLd2sy § dzdvY (R
1988; Zhong, Schowalter, 198).tcc dj dzOMj S&AF dj W te@ o i3]
Nddedd HtejojMmdds , dats dej O djmy jg, B
tctso Odzd v (Reywsealf, Bdsldy, 1988; Zhong, Schotea] 1989; Angers et al., 2012)
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o f sfdzjHoffpfotsldz! L 2 8" = o fdhk (dOftdd]ts,
Scolytinaed Platypodinaé , dqddzd Hd&zvW MmMBLHOddW ¢ sdtsdd?
(Camponotusp.)d f y Megachildag ) (Ul yshen, 2014) . SNOX
1 CsmdMmisy A0 S MddzsW ddz! dgr § dOMJ Stsd3r 4 K3 Mda
3d G ted B O] Cadz! WiAsAE: § dzOdzj , 9 yBtsdzpJ tc O % gzdzts d3
M tstej dzdzs o3 6OL dztsy Jdad d L Oded 3OJ sscts d d3d Mt
sZCyymide i otstcOL tedph O diZB W f tize Gtz w i3Sy j MM
Ctod &£tha dztsls o isazf[H ctststc e Odzd L dBts 9, EyoOfmisjp-ze h
o4 Mdde disdasdeis j dz' dadsHYy j §Pdzs detlzO™ M3 dzO, B ¢
odHtses d cwigfctf o stE@sElz CFhdIiRO d& tc doB SO B tls O
dzO (1951), (1967),11t d O YJYSQdn s rdSdeOdz@fj ofm Cis.?2 (1
dlsjfOdzso 52 ¢( 19 LK), dgOIrEdD 9 R) fHksstcy s zls
cdud Mésy ©OLdssBtOLd] GctedBtse d&zO t©WOL dz' -
ded o' W o dzj dzts. BSSRIOG2d) MSYAES2L 8 sdzd dz EMiIs Odzts o
OWdazsW stetso " n cGtedBBse, dzf tBtOL k8 hdr  dztsH
o d L &z OHdazatewet(al.,, 208) . RrRMMdzj Hise Odzed W , s dzB g Edzdz
sStsHPHR] dZsdW¥W S Ooydd, ft¢ 0oL OdafL datsss Btdg@n IsdOvdzdql te ck
Hsd3 ftsmdzjHEeh jd&3 1 IsOf j tc O L; dKtsharjodkzdet al., (282 | a |
Hoppe etal.,200)5 o Ists otcj d&3" C OC HOdzdz' j,  tsdfkz yg c
sdzdz” &3 di3J By sdBd3 § dzsHtseo ™ o  Isj dz, Mo dHJ Igj-dz' fr
Mige s dHBse GctdeBes d&O sk ykzlssyd ~ 1 IsOf
HeilmannClausen, 200lH°® v e mey er , Schauer mann, 2003
RL Bjaedi§ Oud Mise © s [, Mis Qededi igigthigeztbef o j, M d dz
st toj Hsj &y y jsfHnidic j o Stc Ot i3 O tcistf e Qdztp oz P ) s 1 9 &
MrdfBg S yd Mndd, §kjHfRsOwddiffddempdz | € s5dzOj o f
d® f jteots?2 fls OHded] otg Gndedgisijodfirjddz Is Ols d o dzr a3 ,
d ¢ Olstsc j dedpd f3elj rofipflsiByd@inzts i3 yJ sORd d dzf tso
BOM®RJOIstse j dzdz" | GtedBr, BXRZOGtSHOtW d&Odzdyds
Bsckzls M@ dzsls: d ttOL &zOG Ols+ H tc Jlof Jsfigl] delxlz’ ¢
o dqHA fisdz! Misw j ey ddiissd § Otej dzm JdZdz" » S dzj 8¢, fg
94himlsea® Hj o j Mddds dzd df j di€dzs ddsE D M is @ HOYsHS tStidis |
s .  OL zOB@d o Oj-E5NBEBEES2 8B | ©3® Offis oltORA
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1d Mtse j e gzl tOL tekzh OV M teH yj aaf digfg’ jo daiftr ¢ ds
ftetsydesmis! € dzj dsofsmy das fi datidsdptiizts § dias s fdtds)! H SHO ¢
CslstodkWz L Ofj dzj dedw BtSdzj | T©OQiIsde zO& ez Hlsctz §

l Iststc OW {ffiidsjOHMflvO 0 dzdzP i B tHdzB g2 O WIO] dzdz te.AL dzts
Btsdz hddzgmlse j] MdzkyOjoeo HdzsHtser | Isj ddOs ftdcdpts f
40% ®tBh jetstc@®@ddismste® . v MtsMisOo dzv s Is did3] dad:
dz" § oGtk gr ftcj HMIsOo dzj dz mMstseh jMsoatsds O
Hickedrms BdCtoBice Odzd L d3ts o .

vtej st W tcfipls Qs ded W H tej o jofm ( tsidn) dztef sdstdide Fsts H df) K
stcsy sdsB dlsO h dr o dfGHBidsodjdgS j 1. to @ffHdisin, td s defiddzdiz
B-MOYf totsisctdasdyf W d ydtockzes Is tstecOdzd yd Métsy o964 Mmls
dets MY J ydoOdzd f g tofp s Oddsdfseligfrlzj | IStelzH dats tc OusdzO G C(
o 0, 1986). uwlttesMmis! tOL dzsy j dzdW H s s fs i) clats
Yomlsdzsmisd, ls set d2OMEsdz ¢t B" Mistes ¢ M «
LOodMd Bsmisd s s di-ts dedds dstis wigs@ tsbfigptsQ el ™ g is ts
100 d BBBAdZjJ dzjls. (1 OLdsyjdd] Mkntshists Dezts?
L O d3J g dzpp @azimCiglij@ d [ Migise ppjfirOy detsisd Mmize MistkcC
Isj &3 j tOIkzter MtejHT ([ Eaddzg 1979).

10 HOdzdz' 2 s3] dzls kB dzdS o Odets dzd N~ dz
sOdz des sz tsf dMOdedt MESCYIMmMdd CMddswdd d
tcOL dz" R2 @ Qiptgy v ([ O dzB8%9vemeyerlSéh@uérmann2003;Weslien
etal. , 2011 ; 1 sdzj ots?2 d Hts. |, 2017, 2020) .

I sdz DS s d WidipGided ) ftej HiNisOo dzv § | dist J dz
dz' rstsfip M jofifdadp) ¥ @ OL tc OB tSIsOdzgdzOY [ . 1. zZBtosatso s
2020).) 5 W@dzdz' Isig, yjodzd 4 G Jjteor' m dzgi MGz Cdnd dzd Is
90 odHBo €N( fipts HEiddoddf a d s M difste jsHn Is G ef Az jOdBJO - 5B
EhddgdO N dphramMmGadze yjdedj di3 of Misky Oezy dzplrg ¢
e L' L OMmJ dzv j Bpy typodraphaisT jypodedgtfon lineatund Htc. )Is-d
mMszs hdj dd3 H 6 &6 Medaleradgokoneuralonchaed € Isd  add jds
dew sWls] L rCdmizd Y jmrte@i€ Is j edMisd S d Mk MistcOlsO, Wt
M ster § Olejdgdzr = d .MOf fipisGrcs® vddn W& {6 tct 4 tizdry
(HB180dzjls) 1 dW¥WdlsdzOw tcOMmIsdlIlsy dzv desfls t5-  to

28



tetsH, MYytshesp iipfalids tOL dstpdeOL of ® dzgDB)FEE k!
s ftedmiklsmisody OMEtsdBBdyjlsdzr = Htede J @4 BV
Csmdiisf sdzdIstseo BffistcPisdAR2 Miflg ydg OodzdL Oydi2- 1
tch Os hdn ctdBtse slsdzj yOb ss®dzidzgiinis © p dedad - s 1) et

ltedBdzd L dlsj dz' dzts fifny td3tsodiy) s oS IscdggHE@D dzd W H J T
Cid dztsW ddzt detsets MstsBh jMlsea O twOMh Jgw j B L H
Hjowls'dtodzHl. dzOMj S sd3" » ftoj 5B dZOH O Is dBdyj Is!
fdzsHtsear n I dz € Bd 6 tHa dzoqd @afls ey jo Jom@ddzs QS - ¢ s te
tcsH R OtOCIs] tcdzts dzOdzd WP § e dief $H IstHz ¢ BB st
Il Ctte] oGy d dHT Mddiedtsdalst + §d¢ Mmddz dat
Gted-dz] BOI N O@ffftse 5§ ¢ sMj dzj dzd j Odejsitstsdetisfdaal -
“lsud ed-mj BV lsdziel®O.L o disd j d3 tetOffidsSffisd] ddz! BT
dzw e Isfmw o dH' tOL dzd ydz'ia { ff €enfd lstds O diz fdc @ dzds fipldz
odHS sdz' "t5] L dOYJdedd dd3dls filgiy Jodd dzfiufQc df
Mise W sl j dzj dzd G JjSdpjotmd dndirfgta Ecmrohypnumspp., Dicranum
scopariumd H % .0)dzd yd j WicOc d3j dzls d te s 9 O dzdzts 2 Ctster
dzOf tsyo j dzdz' PReurogiufri sereberiHyloconium splendend  H ted 1§ dzj disizO!
HitcJ o Jifgdf dF@ M d dz# dzLophozasppi, sapho¢olea heterophylld H te. ) .

It d3d ey wOdeazsy slzd MHsMIsOos dz2OMJ S sB » ¢ 5
odHT , t©OL 9o do G hedigidipvdetslc@  figlgdy j dzdw .  dwtoidu d ¢
Btso fftcj 5B dz@Hs@sO$ heddiH rf,tcj HY sylsj dzdj Md dz' dztsto
fewodwelsihfy RBIECStedL ssBtcOL 59 Ols jJ dzd AntphirnErsan fiyls
Pseudotomentella, Resinicium, Sistotremastrum, TomentBjlmspora, Cortinarius,
Hypholoma, Lactarius, Mycena, Xeromphalila Hts.tsls {flg @OyHte © Cis-j te d
J v BOCHd BOdz! dzr &3 tOL dets s BiE®a &G di3d + ¥ ¢ © d3d d
Ctozff JesotsC M HsdRBddzdtetseo Odzd J &3 MY J yd Odzd L d t

10 LOC &yl Pt \df d S iMd dzv dzOw o tc B Edldy f dz'ndzts
Ctolzt dz8@ a3 dzOf ts5yo J A Isde f OgjdsH Ofgsffdz! dztsj tSB J H
Ctozf f JtesotsC, ¢YoMmisjtjdades dmyd L O ls MiPHz) o Oc
OCIsdodsts L OMJ dzvis! MW Mt H d Bty I gD Mis j waf o
By dets 9" HJ dzd Is+ L QY ji dzjtsdzcEfvdz f off fpdfEdH By K3ts digsdzls O
BteOdzed W . IH jitefjpOMd dz! des?2 MmMdadzzr dd 1 stsls f j t6d
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fsfmjdjdedjd3 Btsdz " ségts ydmdzO dagomniumgppzde’ @ o
d m ¢ dz¢ y jRagignazium cuspidatum Plagiochilla asplenioides, Majantemum
bifolium, Gymnocarpium dryopteris [ desdf f E i dz! dz" | o dH' teitsn
Isd dzOr dz2Of syo j dzdz" = o9 dHtS9 .

13. 1 d dzOd3d ¢ Odis dztlzd 34 MBEBMEOLDSE YOMls! BJdBGJ
CtozetsodstedR)sPdz’ » {1 CsMdMisj dz3OA

Ide j 5adidUEhe ¢ ROl B iits 2 § dp) Cadg B s s
k) dzlsfts e o dzj h dzjf Qs dygts jad'lssd HicBs MY JdB" | BGtoc Gead L «
Bdud Me&d2 MddelsjL ) GBtOLBo Odedjd3 detsor F- fmd
BB delstso ftsysk d OlsdisMW jtek ) JyJjetsHd &3 i
gqdzd M § sdzdshis! ¢ lsdj teh dd3d BStecOdzdL OB,
GsHOLY {f st HRSBHGIO N | dzdty te cfGxdzgou d M S d d30 Loty ldftg iy Is
Hiolzef dggf d&3j dzls Odsd  ( t SHE5dz, 1 © 1O drizg & d2003 u. d Is[er" twizt
hjddd dmMMmdzi Hise Odzed?2 f t» Ciddta cdiousdias hls 2B dotgich j
fticso jou j B IO, d3] Mgz O o Is €1BE0)IEd. ¢ SH d dzO rRJQL-
dzj o du (18 ©b ) i3dips thps@® o QW& COFRH 1978) tdrc  » d Bdzj
Isj dzd 2

lted sSfidmOdedd WEdZC yd sdzOdzd daets 2 Biddsspagd = ghdgdoip
MEsd3 ¢ tckz el sttalslBIp; Kéiser et gl2001; PerakisHedin 2001)o © & ez
HAtsy ] ofizfiass - 5H J B3sMis! HJBQPdOBEE § d dzfp ugj dzif o
srfo fesyjmni dE sO©ddsdigEsy s Odzd 2, 1 ftske
Is § 30 Jasfifisjo dzts§ o dzd €36 dzdpf tsde isdp@ftc © o dzj dzdzts mdzd
Yd &zsteOydd {dzj di3j delstse o f tc NRijllipiakt 2018l @additsty g5 dz
Hitcj o j Mzt B stz Eydlsm o OdzOMmMmisoe digd g lisdztizdgefds H &
(Kranki na, Har mon, 1995; NPsset, 19669 ,;
Cdzso® d Hte., 2007), ddet, COC o d Ol
dzO ! ssdz ¢ 58 ¢ he aldadme,; JohGsamdgt &.g2014;t Seorohova et al.,
2012)0 © HOdglztRR dzls dL o J Misdets degj ME Sz S5 A3~ O dac
CBdtej deda] &J dzstseo o f tosAytg mandddef@L dztsx § dad ¥
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I sls ztowz] stsm® 8 dibc @k dzd | WEs s 5B kil)ldxiz o dzc
Mdlsgj dz dzsj o J dzd uj dzd jB dsssdp gl Gzl |, H tolz Gtsff
dZO ftsLHddr MISOHdWAR tOLd&sy jddw ( Mattson e

W d< may s dzd ydz' 3 e Oteddc@®dERE O C Isgo devd
okh d&kd o OMMsydoydd M +§dSGmdidy deEBIck @3 Is
(Rousk et al., 2013);

s tc O dzfy dztB Y B G § vdzdz" -Af EVCdigjiz] dzlstseo ¢ & PgEY 6
dzj | sSBEdEzse dzd e O h OW  H  dz0 BIL12[dz0 dzglz@x 1 elrdztizG
HWr tedad ztse j [sOC dids jtug e diy iz ¢ y j Mt af
W ddz' dz' - Fibpthk 2048); (

for ojstcdoor@dgddgQudo Odedd d o d3" 9 Odedj ¢ SH
d dzfy s dz\Haymjorfetdl. , 1986 ; wltstotsy jdeSts d Hte., 19

34 =~ Oded Ud M& OW W wwOG d3 dals @& d 6 O f) ety e o
ddj d sHofsRdgsnisd Miso tsd® tcd ddf @BEJSHEHS d alz¢
i ts g(®horohovaetal., 2016).

I tewni dmmdz) 1 5o Cedfdes yfj QL S dgs] dzswids(sMO o
~sHdl CO¢ dgpSCtsiftrydzg j ddz" = 1 dzj d3j dzlstse (K

Sollinse t al . 1980; We i et © affyj s 1 PWIS j dzif deg
tczh Os hdr cGtedBtses d Htkzedr BtecOdedL d3dse ( Sw
et al ., 1997), sO¢ d da~ 9o fppehts Prissgolt, j1629;1  (

Wilcke et al, 2005)fts B tsdz! h j 2-L @ Ofigs d Odgls'W Pl dzr dzd s
(Harmon,Sexton, 196).1 ¢ OL O dzts,dzOqls{t€ © 1 Is d O o it 1pdz By ® c
dets?2 CBdzyj desteOydd L dzj &3 dzls©O HEts dzZOYOZzO teC
Prescott, 2004p d H s 52 f tod dECankizg ef azs B ES)J O sr [ ( He

et al ., 2013) , dzi MsteOMIsdlIlsj dz' dz@ = EMmdise 2
mMedr ( Swi OtScheareeal .a,l .1,972000) d Bdtslsdyd M
2007).

RLOJMisdztislsy ez d ® tc zBRIFEABMc IsO 1+ dzj d3j dzlsFeo 3
BB © aBHJ] tOL dzty) jageiflvs dyeteWils e Isipl stets ¢ Oteff T
fdyd dzdR segfrde  Isj dz tsB dZOHBAOYds' MidsEOME®sQ did] jdats 6 ©
~ d Bd Yjiipjddgj dzlstseo o MitcOo dzj dbdiyp tsfj. dzesg o i [Bydpdizts
MOtecd3sdzO f MOOAS stHBGE| HONIELCOOddY o f dztsHt
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H]tcj o ttc® & zdeHfLs d3day j hisjs 93 8 136 d 115 tedi

MKty Oddj &3 od d@Ote jda0jc WP egsals §f dzf izt g M ~femiadjlsd

Is tc O dzfn § A 139 zPE® o j o j fipdze dis tc Ofs Of 5 UseOGBdzs G+~ B
HdBdB] yd sse, G toc dWB it did w0 Is tRisdacilr |, ff oSO MIs C
wisg dz2 dzr | tOmmistswdzdw o dzzlsted wWOL dzOG O h dnfr
M ssdAsd@SCpsimizh | Mis o dzezis € O sl © dzfiy dzdz” - {Bdopyd3j dzls
Wat ki nson, 1995) .BlOL o ®Otzd sy ol ® Ste@L tclz!
fdzsHtsor 7 bkidz M dr fomdziHkzehdd dhf sddL tso
ded L BO @G H Mils O dav Qs rpsiBfEE o dff ip® Bd Cdgak] dzls s o
tcOL dzOG O h j 2 mHarmow g¢tal) kPFaizBoddy, Watkinson, 1995; Edmonds,

Lebo, 1998).

dddz dzgts tcOL dzsy do Odf 5@ ek d sdzdzsIs dz” o3 M dzts §
mMsmkH deiPdiylsn dzd 2 , o Cdzt yovw fosHtetsMmls Jjdzd ( Zi e
Dittrich etbkz@OL ndz@OESs) . dqislOts | dz! dz" j o Jh Jf
fted ©OL dztsy jdedd s i A5 O ss-ueiftiizde @ iy  Is dats 2
L dSmddz! dzts? b O Ys)i dB difdntsy ted W Is dzts o dzdjw-¢ Is
Msopeadz o sL tsB dzts o dzj df H tc tf iB&leejptiz0TD). ¢ 5,

I §ssmdzj ndedj HJMWIsddzj Isdw Stsdppwjhfyloeds ~d f
BdBGj dedzB g tsW didarjdesjraizisdgspe [ L dzOyd Is j dz!(Ldgsbertetsl, tc s M
1980;Busse 1994:Prestoretal., 1998:Krankinaetal., 1999;Laiho, Prescott 2 0t©-4 :

C tsdztsfo @1 tc.7;,Pah@afed et al., 201@a, Mu k h o r tFitipiale 2018Gbri 2 ;

golewskietal., 2019. [ H dzO ¢ 5, HSQlgdy jjdzdz' § t©OL dz' d3d @y fd
Miskze ftotsls ddedstelzy st fifld Op @I § tc O offfodMs., © detA@L O ¢
zdydw iad eoed@fAddsj dasy d< O-, § B sMEEdEkErNOEc s
dZzdL ©, MftshtsB Or BGlsBBKO tBtOL Yytso , O IsOCYJ
dMmfdzj v rpes@gEdi2) ¢ W OCktstetses, ffepuddw Fdy tois
sOCtg zMmdzse dzd o O] Hzj G fBE § A § Zhtadisidlsd O o Owldg j,
CtcOIsC 5 B dMOdz'O ¢ tejlz® this ts tizts ) Is &) dzie of dzOWd € ditsc j d
B dzstso © AtSH] t©WOL dztsy j dzgdWw teOL dzd ydz" = Wt OE 1

VG dzj. 65 HE dzts B O dz' dztStddz cOdrptiigddddgsite, tsie{ @ L. o Oy dzgj 2 h
BdBeiBrdBdud MSdr ydedztse, o ¢ dz¢ yOr h q2gjdzdzts:
e j o] nSOEIBSHHY j esH dzs?2 Micj HT 9 IS COdzdH)-tc P

32



Mdz] H zroltsd dgtea® Ol BsMW jtckz, oHEZ d ftoyek, Ml
dmtf sdzd LyspeRiiiee Odzd U diz@&dgdiztso | B dtsc j dzdets?2 Hgis Myl
desets YydsdzO dzixdb ebPlsqd gl B i Wietgmdmsdzdnils
f tsMdzj H lmsjhisdids o lsis ts #) dlzts B tsdped | a6} ] dpd#fis&Lisdzts 3 i dzad W
cOodzd ud M&dn oM jMmMBo tcOC o] diftjteitath IsfteaOeigfilisiplipes -d 1 1
HWIs sdetsy jMlsoats ftosd3j Y kelstsydz" 7 1 sOftsea d s
yd msiec Odzd L dztso .

I dzOfmistswhg | e isdgy f) | dzd § &3 S aDpzRisfiplecsd ¢ Iz dzd |
tesdzd Ezfppfaj Misots fkBdzdC Oyd2, K asdpjowtd gtz
L C sid Musde@PFIs | dz' da®lsom istialte B3 zboughton et al., 1990; Sedjo
1992; Apps et al., 1993; KurApps, 1993 Dixon et al, 1994 Kolchugina, Vinson,

1995; Schimel, 1995; Schvidenkbdlilson, 1996; Karjalainen, 1996; Kramd et al,

1996; KarjalainenL i s ki , 1997 ute] 2 W 2084, Karjalaideh @tlal., L
2002z st g OOEWEYs OFf d yO;,2 4 J ®UZ dz§ 2008k, o Wfta J dz& 5
Hts. , 7200d9Odzts HJyY ka3 Magn s son ¢t Hs] 3, dzg2 O oG «
Cozf djOXfipstetses, ftjHJdvehdn Me sfctsd)lstcPid dzte
ded §OL dzd ydz' ~n5 W OO YB@E Gff'dzj ® AR IS Oddg fipts Qs ts
dzts d r dgdjQoskza et al., 2@).

 fn dztp'fide d Qo dzMmo 5B S K8 fzgztf w1 O 6 O L gt ijHdzd-dO dzd |
Hytcj o s@OLdicz " Cefrpfosdziifistic Isio s P o j fipdodzt@dFBhr. o 4
dzgzd g o sy Mg ©OL dsy jddY &Gsjdy | {79 sd
BOMmMmr Htoj 8 § Md der (Chambers et al ., 2001)
4L oo jterndsndHilsg Bezisa " ¥  3dMids @BOHL
mr dzj mMtse MeMsOoadzw jIs tsIs 5 Hts 22% ( Goul de

1999; Wang et al ., 20048, ykws o Méidajjsdsd O
CH j cdiElOSSy wd ©OL @] dgbd MsMisOe dzvils! MWs 5
mMdduwy sye " - Bromaelr t y et al ., 2002) 90f Bz ez §

MsdL a3 tod 3" J BO 60 o gzde" Bddagemanretal. , 2 0 1 0 Jzpy dzd
Is j dedsgzdz’ i ] § tsIHxB®3% (Forrester etal., 2012 4 OW sdz®02d.d Htc. |,
[Bh OV € tsdzazjcodsitde@sugf@f &zOH ™ o © ) Bfsm j toy Otlgg W
MsHjtey O dn MtelzCIskzteds = M H d dag tpg dzezy dztOLS"C
dzd ¢ dzgd dz (Saavmil dogre, 2003) . mo tfRHUE jjo jdn dalzdrn 4]
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qa&3j ¢ ls ©WOL dzsj Missisdatsh j dzd j Htdsjderj fkdteesy feidzj Spist
2007;) steh ¢ BOO7O ThomasMartin, 2012).1tc j Y H J ‘0§t ¢ & QO] Hsdpty
tcOL dzOG Oj i3OG § Cazch sviideh,dlzd Y Istsl,9 8el j etsWilsdets, tsBEZM
Me cstetsMmisd L dizdpy dz'dzd v 8 © H @Iliftpdar ak, 1982;).

[ Jtio]J o stcOL tczh O h dj ctedBr dd3j ¢ ls tcOLdzd Yy
dse s did Mk MisteOIO, d, BZOGBHOtY odasor
kses OffOROBE@, fGOL ZzOEOIs! yj dzdz¥ dzsL 2 d dzd «
9 woOLdz n s tsteydqwns (Ol sson, 2008; Pres:
IS4 dgH § deyd W n dL d3j dejecd] e SHtOH | tf Ys@REAUO jsalzd S ead (
M flsjtej?2 dzj ¢ CjcactOn O OR aif Vi Geicdizzd &is dzsnd |
zo j dzd ud ded § d§ fryisfHejdmpia@dzd( P r)efrpdedoni dedtj mej “isejvdr X
dzfgls 'HEj to j o B OL tolzh O h d 5 tak, CA&4] Chdytsed al.,(26G1L6 0K 0 n
d tsls i kz Isn@SdifdieCtds dzd u 4 & o g degigdadigrmon et al., 2003.  IHts M dzj
dzd 4 , CHRQSd dgjdzdasls EMP@Qiflds o j dadz’ § d L d3j dzjrdzd v,
&4 dzj ded d Mtstsisdatsh jdzd W d3j 3 H l figef v griad] sz | b5
dzts 3 j (Retllo et al., 20161 dzOdBdz! h j 2 Misj § j detc ji alsjtsh dat
Coster, MoMisswh j2 d dsE? sdkited v Hd s Dt G
tcr J tOL d&zOG O Ishw 1 DOsaekd.y204§2r JdiffOsHz[tSiPls 8tsH O
i to sy jofPfy jzts »¢ jsdad ¥ &z y¥j ted®c d3j dgta®riortgtsal., 2013;Johnsonet
al., 2014;Dossaetal., 2016; 2018)] s ddese d = d MMdzj H 9 OdE[jvted o
5Bl jd3OBOMM", fMipevsiddzdz” j JR W@ B JsdAEGYd fL B
f dzslsdztsfylsd o { tots (PhoiphpyaKapitsa 226 § dednis te O dzj jdzd J
e Hj dzj dedesisgzR yY jsL P sdefls! totsdzr sr [ © k6 d
1 € ts iy d(Brék|prd et al., 2012).

0L Shtclz ¢ o0 tsi)d ff to dftddsidif s Hadjla 2 dz' Is Oldnj- tev
Mo, o90ydgj2hddiidd dL Cwlstste’ 7 W © dztsdsdeiity © =W tafcs
dzd L BO 3], tc® ez®Bded M dr OL slsMmisH jtey O @+~
yqvw), f§fmdzj Hso Olsj dz' dets] O=Cysipizs tzdzy OiftzeE 06!
tcdlstse d dzdlstcOlstse (dedlstedW dSOydw), @L stOC
HS COLBtsBOL des?2 Wisteds™ ( HJ dzd B tod bdf & O Ydfets)y. j
ZOH dzj Y dIs § syoe j dzdz" d§ sdgdHS) & Eetist® O dkPLBBO d3
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1 siisizy @ waf Quizj Mdz' §J B dsOgigsRyjdetsia’ " ftetsd fn st
SBOL B3 e HMMise 5d3 BNH dztisg diy JAFY 5 G4 dizyi f§ O
f sfdzj vdzj ¢ Y Hridspsige)yisHdivglze ¥ dzts ifdsdgiEseiysiQ) LdsdGsdals © &
GJj dzgdzse s ftesd mn Syetg.Al8).r (| B isg 0z edslindser OL Slsts
BOQIs(j o O 22" d MistB BdedsUzded ISP das s it dstsc s o  dzj Mmd
d L o (dyrold, HussDanell, 2003)R = Mtts o dzOY O & tzezy @ p 8 In W J®O-dzd
B j Odzts(&® NgHjo Bdtsdseduyj MSd HiysbpeyBjotalz s
Winder, 2010; LesBoot h et al . N, BPlk#yizsco dzf &®OTXfF K J o
detsB OCIsj tod 2 9 O@ipE i qepEaRdfdis s ste ™ df dasswp Jriighks s,
9" m Ozj MOR 4 9d Ac dasetz@ptgimisdigp oz B/ &@s(Peluca et
al., 2002; Lindo et al., 2013}.OL dztsy y tzff 9 4 M d dessysirls{ Mis d d3kz dzd
ftotsyj MM OL Bledeisdad d), QAR @riffiths etal., 1993).0 d3j te d ¢ O dzfn ¢
d MMmdzj H & ba®Gdn jedtd 1978; Jurgensen et al984) dL yow f tsls j dz
W Emoydd, skl d gz didsuddas j dzdzs? B lztets2 Hj Ml
f tetsy jOmfE'ls sW dif OYEHW Is OSIsdodzj jIsi bges® W BezB
U sd3j Y HE BdiEcstesLMtsdsd d OL slstW S Mdlkslzte O g B8 C
v. [ JwteddzdzO d [ . s tkdddzc @L918)M9 Es)0,0 Is@itel® @Y
U 4 dzts Y bstse dzj, dzgf {5 ts M ldsdzte Sipevdg@sy @ Ols ! Odzfs s @] I$®B IS t4sQ
Bsets HdzW 9 j G JIsOIsd 9 dats ¢ BL dodeliiElf@ s , ¢ L dRDP A4y -
COs hrtmyo J Mg dzlsdzse dr dMMmdzj H 59 Odzd ® & toly @ dzts d3.
yd M t©OL dzttspfiizdiagd & dzjs gz {3l Jadzsdzs mis' 6 OL KIss W d
Is j tc dIRan, Pastor 1993;Laiho, Prescott 1999).1 tc j H {f ts dzO ¢ Odgdsindzds § yJsl
sV d¢Moydd dO ftetsyj Mmr tOL dsy@rdAY st fo jdn
3@z h j M s dfjjadzem et al., 198Rinne et al 2016).

dL Wissmdzets 88d sG J dedej 23] delsd s Isdtelzs h d2 H juw-Isj d
Bse J Mistclz € B s5tc s H | A0 ] dzdsy depvOtc OL dzO G O diZs o3
LO Myl tsmMisO cttdBdzs?2 B JtsBZOBdmd n( Bal darli. g
Hu et al., 20181 j tc] o StcOL tolz " O ohdgvjsclisehgem| B dzj J d3dsdis@y d o3
dzd OdgdisIs o | Is Mg L] QzdzdzO € sPLiGELFQPL dzOc O d3tsd o { B d
(Boddy, Watkinson, 1995)s sdz! C s f tsfhdzj HsMisdy J dzdvw G ted
OL 5ls0dz0yd dzOj sfmv 1§ tets y(BengnStagfc188]1 d3d daj teuinfiiehed @
dzso O, 1 008Y)d.d HEMiskzY dit 8 et d=isGRz 1) o &3 WAl o dats

35



destcOL tolzh Os h dd3 ctcdB O3 MEzh j Mise dzv Is or O
(Berg McClaugherty 2008).r dL dzgj Hj W Isj dz! detsfls! ff sSH Oo9 jizv s h
otsteOL ez O M dr tstec O dzdzd d3®ndscl dzdeds Plsizftg EHpCHdEd O 17
Ylsts or tcOy 0J sipz0 g j @ W™ € ddgdzets e syd mdzj dedz" = to!
o O dzsfils: CHIK @ O Is- j@fidn@sCls jdtc  f(Ea eSS ehie@n 1955;
Barrow, 1960; Enwezor 1976;Hermanetal., 1977).s 1 Jdd&BZj J s o MsC d J
L dZ2Oyd &g s Missisdesh j dztis §f @ usts dpdzPp Jzgzfiay € 1O jlsd@v
ftotsd MAfesH delssdzs h j 2 yOMmisd 90LfipdsvOL dif Odp@SdasiAfj diz' d
Zcdzj esH MBH | toy O(SHuRel) @y &.j 20030Retdld &t al., 2016 115j-C B s
ter § dMmMmdzj Hso OlIsj dzd e Hf BdZOE OB Is, YlssdH Oda
w N dzd %301 (Zimmermanetal., 1995;Kaye, Hart, 1997). 16 #wtkzecd
Isd &3O dz! dz" § H dzV dz®@ Q p dedgzgy jddedyd tcse Ode” d te O -dzd y
s mis d tsls tcOMMdBBOIstcdo O BBSE 5 Mk Mistc OIs O
Hi MstezC Iststetso EdMEndsi98% @eed dy 80049 ( CIsts fftoj HY
Yylsts mMEsswtsmils! wOL dzsy jddw srd d o is@ddyidisd Wiz
dz odHMYjyd¥i dudze i3 ) sweq hiigedpdsOdyds dzi) iy isdb 4
hjgddjd Cster d d&J) onhtdadsr &3 - d dsbang Rrésdoty Mt
2004) , oQ HissGIiisdB g tc ] 0o StcOL tozh O€ g Az icd gl Uz C
sB h jAnlsee yYRudkdlaipenetal., 2018).) r wo dzj dzdj { Isdr L IOS 5z
o sdaftedz] |  Sdzdzts s Otc O KIDjtcOR Listg stq@[[dry Isod L SR &yid - yiad
M tsd3 € tclzc ts glmimPegcoti@04 Is O

lted ojfMm! &BO L dzOyqddss?2 W k2 dzC y dosigetngis ‘€202 j il
fzdzO OL tslsOo dBOMM IsOBJ dzj frynlkststy dAds APy la@zp d3ls | ¢
Od3j 6d &EOtNY MM dyH s WABPR)EE B L) ERlsSORsBEL FOMs
mMor M { toj PeeddldBU@alzgenaggiMirb.) ¢ sdzd yj Mlsoe s OL t5Is O
B dzOG Sil@tgrtdz & s [, dzj4-6%tely o fChrdgsif) + C sfpdPmlisj
smdzeso § toj Lfipdig HstOds@ded Wd, ) o tctzp §z@ t6 Hatzfsdztz” = =~ o |
djo jtodeT di¢.BJjfc@2 ~ts d do. MHip 440Uz Is lay'ilsEsis B0 IBO H
B M @ Siihls Odzfzy g B J Ulsts § i@ E20 &z &M is o
dzzctsdz? o Ctokzeto Stodstpj H dBjsls@s) yddzjjd3j ddglsiPO [ o
(o60OLdd HEMisOIEEUuE ¢ (@ tehy @G Hdz] o dryj, H SHDJ6P,
1 On d3j Is),] 2e0v3 d Isfip Yiddg diatf,j bd dgOH® fglstglz C Is Ia tc dz'
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sBhdj fkdr 1Isdras 1 dzj d@3gj dzlstseo o odgCaipkdslO B g O ydzk
ftcOCIsdyy MEts2 LOHOYS 2.

ABMES ddO dIdEiph sietOs y jo i@ fzts X4 jedpd Vi Hnciasdd asifi |
MO d® dzts M d I8 j dz'Oditkanztniet al, 2010;Clevelandet al., 2013;Marklein et
al, 2016).) sC OL OdasH j wRsBtzif) RE P §f kO dzOydiedzdz L o to
dzts 3 J dzd d(Laiho, Prescott2004; Palvianen et al., 20601 d MmMmdzj H &o-0O dzg
dzd ydzr = 0o Is ts &EHS cttsas Mz jy OdzO {Lsfbdriptddd 1)980;Prestoret
al., 1998;Mukhortovg 2013 , IsOS¢ d GlMmiklsMmise dj {datdgjtez]idz
R4 das Of esyj Mg tc OBudss,M1J9dzd>enjeguntd et al., 20@tp § dzd Y
dzdJ MBH ISHOBEBBOOC Isj todzets H dzWw  dzd M+ 9 dey Baihis, s e
Prescott, 1999; Péllo et al., 206)d o ts d3dzetsc s df cdsH 8 § i) dels 2 OB 5 dzn
ydd HB dzOy O dfaihdgMasas 49Pds" Htckz e d d3 H Odzdz" d3,

1 IsOfc@L dztsy j dedWw 9 0dzj YO ftesd mn bbbl @)Can-j dzd
sjted Stster d §JjtedWjteddad MiCusigds) Hnze"derS il i)
IsOdzd julstso Qs sEBgz) GEHPY Isj dz' detsfyls ¢ €
d fByej dzdzr » Btcc Odzd L OdHsdeO t6 M ji dzte,t wd 5 , OHE OOt
LdHdsdBdyd s MY shb s ipids iy jdiglostds Is 1 j-t5 I
fMtej Hilso sd3 B yj dzdw dL kxj @ deitss ) afdes af'g M fie
B J (Welddy, 1990). [l Jd&fipdejsispas@dzd R 012) ,
KjdalstcOdz! dets?2 wdBdtcd, B' dzts W s OB ©@z0 dzj xyls s
SB" Cdzse j dedets? Mded y O smv MG s | fixpimiedgs s q
fs d3gjtej twWOL dzsy j dzd W . ¢ oflsuimy jtdisadys GegidsrO1, ez i Isdz
LdzOydlsjdzt dets or h j s MtcOodzj dzdt ) H Odzdzr i3,
42 ¢ ftsH tkzCtseotHMmMlsesdy . ltojMmMstsdz (1998) ,
ftetsojHJddd { ©MfJdadjdpiddgsdimsioOr ( va@dzOiRsgscatt, 2
Lai ho, 2002). €CIsd HOdzdzr §j € OLirdajOd|lsdzlsdas ¢«
MisOo O st PEE D dz' dzsc 5 99 CHOD dHNjdtelFtson@B d tsls 6 B
d CddBkolsdyjmMecdrs d 1 HOWdyjMmMSdr EMmMdztse d?2.

1 OC st d Ldisflgios MW Btc B OL dZOG O h j2Mw Htcj o MdcC
Mseb®BisYyj Min Bd dy wiptiaftc @z qd Is j dz' dzts?2  fls Jsf § dac
esls@lslsQlss fsHCOL ZRY DY Btc® & &g dej Oz gelzcf - d3ts
BsHi2Mlsod?2 BJIGG g detleB B | thdz§ tfBadzistmlts 203 jts CAD L
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dets, d3glatiy O dzd s Ow W { fidAp &g A @HddO U j dzd ¥ ®IPdats"
dzdyj 11 Ehwezor , 1976; tt0¢tsamMCd?2, 1dckzdzj
ftotsd MdstOdd dzs ¢ Oydy § 8 udds o0 )l dids oy v = W
ddzlsj dzind o dets s+ dzO ¢ 1 andagrietal. 01989 E@Bterd ang 19&M Is O
Sollinsetal., 1987;Arthur, Fahey 1990; Laiho, Prescott, 2004).ts % dzts fH j dzOIs !
Ylsasr MsCtsj] MBHjteY Odzed] dzj 6 Cs5tcOL dzO@LOG IsigPin~d S
W s tnd@ stse Mis offajolaztsdglizls jtadgsLy dits ydj ded smistc s dzz B 5 t6 o3
Hjdzt dgr = Lo jde Jo CtokzemoaBteslsO 1 Isdna { dzj d3zj dal
v OCd a3 tsedpCL MG 6§ H J dzy dede@igdhiE] d3y dzls d@is G ts
o0 stgQL dadHiste | 9 | @A) I8 dafed A tlso dz"H ez B £ 5 dzy
szOdz' dzgzs BsHJjdz2, My st dzlzr I dMOI! dL d&3j
Ldzf i3j delstse o fJttsyj Mg MeOL dizjsh g Eds e j Is fipdsdpicf v
Mzsg @ tOL zdydw &3d o Lk Mdztsod{fiymts Hlf deaff ©ts h
nd B UBROGEOSC s jdsdf BOFYG? SR Mstisdash | dedy -3,
dets?2 MmMEtsttsMmis: 8 dn tOL dzty j dzed V. 1 dzdyjtdsits Hafdk
dmy sdz L 24 3" = { te dBerd MCQlpugtiafty]2008;Siforohova Kapitsg
2016.1 tets9 jHjdzd i H dzdls ] daf fod) &) € tsaldd diaf L ffda] &GO d3d
HSo Olsjdzt MEdr SCtdzdzj CIsdotsds M oL BBsy dets s &
sduyj Métsets BOLjtedOdzO ftsLoewdzdls o L dzOydlsj dz
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2. J13rsuv3 R Jrulr3z reegf(rl{lorRr

21L[Bh OW 7 OtOS Is ] todidgsidts Ot G e uejsipe o » O dzts o
Mdzj Hise Odzd 2

{ Mdzts o dzOY Mg xinis B85 @ dzdzea APz H O tc ) ldca] jicdsdareh A3
od Hdzd € , ¢ st usedzts ¥ ff) dafiats dig) s?ts disi A5y MED Y byl 2
dzd €  daf@®t2jA 16 Nj05nj M. h .s dzd3ddsh & Ndsiies o alzj izls)0.dz
fQtcj Hdzj G BH 59 OW24M QedsfHjSPERBO O s dztsy dIs j dz' dz" 7 |
Isj B j e®OB AL Ote! dcldlbls 4000 C MOR 2 jidueai @
ds dinte { Hdzv W s jrIBPAjutg Qls Hddazr 2 W Zzs @ WAl YRiz] X 2z
fsCtetso Hjtydlsmw ) dzsW B tew | tf dSts HO ff Hogedids fpelz-ofj &
swpistc j Hdz] esHEsoa 8] S Bdzdud Msats sMOHC S MMl

RMMdzj Hiso Odzd § HGABRBENIHCUFL FOBOCIs] tedmisd
dzd ilse j deded yr f 8 Jcndtis?2 dz0 Isj tcted Is 5% @ d ¢ th ®©Rdf
LitemMCd2e, i oMy dEsy ddpeicig®2 st s dzd S d s C
62A24Nj41n M. " . s dzdIFOASO SAGEFatEp dedefsidzls)O.dzr dzr 2,
Isj &3 j e QBADG O firOd3r 2 Isij df sdziz: 26,343 I,y ym O d3’ 2i Wd-ts dzts
9 Otel2, 4Amtb jHdzj etsHBBats] Ctsdzd yj MisHt5 0ts Mgt t5 90 |
90, 1)200

22. Bh Ov S OttOCIsjtedMisdC O ftotsedzr = ff dztsh OH j

rdzv driuyjdddy ftsyj mMhse tOL dsxpduse j dadz
L dzj dgj dzlstse o Ctstey d Htej 9 j Md dajd Hos@bdzp Y Mgk & s
Is§ da{Rdzts L Odztsy § dzts jls tdfcfe tsyBtxiay Iy dz@f ity MtaQaddls ts teff L
CO ¢csdoOye jOwchdyagisdedz -~ P dz@Y OB dzO dz! detbds- § O
dzsL jtemSCd2e.

ltospdails) Othd dzO Isj tetcdIiststed d B L GifGdatsjyHjddgf-C
dzd C QLR tcdzd ydzr = dJ Sodidf dzdiaf|eztfztctsyj dzdz" = & G HBHL
NddzjLdMmlsr d3 d-d3ft IsO® gt wgsh ¢ d 3 cdzj j o Olsr &3
2006)1 dyJ4 Htoj HINIsOo dzj dgr ts ) dptsasde'dgd ~r @ teZDBIADH tg P f
2. 1R 6) tod dztsy j dzd ). 1, kOB dZ. 1
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5 0B ZdNi OB OSCjtedMsdC O fMistswd@® B ttefbtecfdf zBf B®a jR kSO ¢sdo O

1 Of Ofp oP&Py O,

. 4 sl ‘ 1 0f
PEEY O g wsend udf d ggome | Sh B 0¥ sd o T  wOMftiH] djdd) §6
0 M ded dzjls d3 ¢ dztslsdglgam
shdc Bjtej Msh 4 az!
| 164 1.03 1i 1.52
0o 62288M.n 9 ?fdz‘?fd iE 140180 27  2.36 2.i 2.82
: 3395¢. 9 . | ‘%F;‘iceetum” [y 4060 340 08 97 87 325 3122 37 3122
myrtiioeum 70 4.10 4.72 47  4.31
y 5. 570 51 5. 183
6 1.37.6 1.33 1.i 1.153
40-160 267 2.44 20 2.108
0,38 2%’2986‘§; f'g . 31°(an 7080 319 08 162 138 3.14 3.89 3.6 3.235
,968, R q 70-80 4.01 4.33 47 4.6,
wqtg]dzc';[;. 501 5.13 51 5 84
3
éxgjﬁje(;gg" 1 1.92 1.15 1.139
62286, myrilosuy 5 40120 2.i 2.31 2.36 2.7.6
035 Soo% 54 120220 478 09 147 121 3.i 3.71  3.60 3.13.8
950, Iy 10-50 4. 4.38 4.08 4.75
5. 588 532 5 3.6
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t dMlil smistsw dzdzOW f tetsB dzOW ff dztsh OH! ~ 1.
¢sdoe.0ye
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t dB37) slssW dzdzOW f toctsB dzgOW ff dzsh-QH tc dzd Q@z" 3 d
fsojHddC. ¢csdoOye
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I dz0y d ts dzO dz! dgisld3s Hifdaste ¢ pto figlt PXASS] | 1ig] @ ® s 3 dadz'
Ctczesor 7 ff dzsh OHsSAH difiAffifqls 5 de@B G #f sMls sW da@e: -
Hj2 RdMisdlkzlsO @pMBO 286 ML M ¢ zB@d3!, j96 OdREH tel.. ,
fpdzy HizJ 3" 2 Iz y O fiyintists iRt | idigistyerdein Is © | dzded U dlzts |
dzd & d f dzefpd detsizd  dzts dtsiie Js kfigdPrs fts @Hots | o ts if 1o 1 b
250l Hgoosot kosot{ Fpeo ZOMM B & dzd 5 gEOEBD Of Of H wij2B4s M is t
Blc OO Of islf7fB/c ©; dL digthiyls @bEEEIGHB Is so ud Mfdgzj L
hdj MBanskEl O, 1% 0, mbiRtfdc@Es 821 tod dzsy j dzd §
ls O Bl fls O dzts o HiA) aizl©i Is ¢ f s @igtnlaed Ad 1 S b tzfEls .

L sdzf  d dzdzeGezcfisrdy tsoats | d - jdabizl 1o o iPlsiz! jdzts

v OB dzd YOM @R @S s j edMis SO dMmidj HEj Bz0d8d £y
ROz des sl OBEO] s d2 &

[ o o tsists?

o tc | ) tc J
[tejojMmde 2 I sLtcOMl | Of GMg ( H(d;@H,d:Z;q d3)I aHf fﬁ]t:lsz

Picea abies 90-220 183 31,3 25
Pinus sylvestris 180-250 13 37,6 26
Larix sibirica 160-250 46 49,9 30
Populus tremulae 50-80 13 36,9 27
Betulaspp. 50-60 9 25,4 25
RIssesMmif s © dH O 2640 36,5 27
ST _ .
sdf sr{ ) Of O”/fr]GU"azf‘@”,déq?ds)' ;'rtef%géh
] Odzj ¥ 118 28,6 i
o Itz yd
d y Onhdj Ml 102 29,2 i
0o d Mmh dj fr 17 27,7 i
1 dzd 19 i 0,5
dbknshistsz 27 34,7 17

RIssE s st §eOigg d 167 i i
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23.[ B jJCIsr dMmMmdzj H s9 Oded W

I COoypmis@dfishdzi H 85 Oteth)Us Mdzso dzf 7 dzj B
odHBpdzd BT C MWceg alpdalSalst.)( 22 Misolgd@ilzr B € dz
(Pinus sylvestrid.) ( 1 8 flsw jstdziBethlaspe)® (15 s o ts,dztste fi Fogzius (
tremulal.) (18 fizgd gliets g Yzded yr Larpdsibidoa Bifjs)X 30 sMis e
dzts gldpB. 823). 1 Oo desMis !, dN@dzjsp Q v fitelg edgifs hdgx3] dzls © slisc
Hjo@®Otc! dtetso OdzO wsls 0 H tso @dzjodd Is d tc 5 alzd dz® ) ls
dB3H d Od3j Is te(Dfyiotdsdlz@®@ 3 His 76 Mmds.

2, r E 5 5 :
. - ~ ¥ CARg
- Wpdaarg A
- .- e P
. . 4 S .

L dB7i ] ogiz;p f sl W dzdff B ATz & L Of 5o j H dz

2 jtedBd dz ¢ o Odzj dgjeH dEtClORGpdzts. | dzd ks j tc Olstzde 1 10dkj 5 Sdle dzO) & p
sMlsOlCd, dzjx0hdj dO f§tol ¢iipshb )iz i3 dzgfv Gnjet@) elogODE 6
87; ubtswoygdit, 1AJH2 d HOMj]j {§ SHOD Odgjye&dsad fijd @hzddEe »
Ctlstster j dzj Jftsdsj €hdasPElsO fsys' , ddets CsdsOClkdtkzs s f
3] MejHde?2 kO26j O bkjtktwdsstdd tj MY ks tsd ER@npded v o
Roth) d f h qEqfubescenghrh), @ OSyj dR cdetdH. QIE€ds dasdests o dy s tsC
sfmtse j dzdzsmisd d dr dfmisddzdzOY o dHtse OW §tod dzOH dzj ¥ desfls! o
pjcjlkOldody 3 tStec OdzOdg H(j [dDipdzts o Isfs  HtezY, o0 9)O. B j B jLL-T Mt
zsy j ded W daj f toj H fuls @ gvivasd)' o s dzBy o ttO®RE OF HOddesets
L lsHte j o jdndiat rj o d3j Misj .
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5 OB A2 BOLOS s jOB @ldflf @ YOj di3r 7

eHdeH) B g ) dz’

) esed | @° [ - r 4 odd . swom 15l
fn ldso- IIdztshodzl's_fr]l 20 (1, 3 vdf sOIjc tOL gzt Isd Js-
dzO dzd Is ma3 dzd v tets2,
P. tremula
1 sde Oy 26 25 76 9 jIstek dzj y Oh 2 95
2 sde Oy 8 16 41 Bztcj c dzj 3 ON 1 70
3 sdeo Oy 15 26 54 Blztecjc L OQodf 2 90
4 sde Oy 38 17 51 Blztcj ¢ dzj y Oh 4 90
5 sdo Oy 9 14 50 Blztcj ¢ dzj y Oh 2 85
6 sdo Oy 6 11 70 9jlstet dzj y ON 1 50
7 sde Oy 9 20 79 Bktcic L OadMm 1 80
8 sdoa Oy 4 19 37 9jlstet dzj y ON 2 50
9 sdo Oy 7 18 30 9jlstet dzj y ON 2 70
10 sde Oy 0 23 34 9 jIstek dzj 3y Oh 1 80
11 sde Oy 45 20 64 Bztejc dzj 3 ON 5 70
12 sdoa Oy 12 21 57 9JIstet dzj y ON 3 50
13 sdeo Oy 23 20 40 9 jlstct L Oa d M 3 75
14 sdeo Oy 3 19 27 9JIstet dzj y ON 1 100
15 sdoe Oy 5 19 75 Bztejc dzj ¥ ON 1 100
16 sde Oy 0 27 61 9jIstctt L Oa dMm 1 95
17 sdo Oy 0 23 61 9JIstet L O dM 1 100
18 sde Oy 0 27 54 9jIstctt L Oa d M 1 100
Betulaspp.
1 sde Oy 20 14 23 Bztcjc dzj 3 ON 4 85
2 sdoe Oy 4 16 29 Blztejc L ©Ooad 1 95
3 sde Oy 20 19 29 Bztcjc dzj 3 ON 3 95
4 sde Oy 19 20 28 Bztcjc dzj 3 ON 4 90
5 sde Oy 6 24 25 9 jIstek dzj y Oh 1 100
6 sde Oy 9 20 35 9 jIstek dzj y Oh 2 95
7 sdea Oy 21 14 37 9 jltet dzj 3 O 4 95
8 sdeo Oy 12 20 33 9JIstet L O d M 2 85
9 sde Oy 21 19 24 Bktcjc dzj ¥ ON 3 90
10 sdeOy 21 20 24 Bkztcjc L Oadm 4 90
11 sde Oy 0 19 27 9JIstet dzj y ON 1 100
12 sdo Oy 0 16 16 9JIstet dzj 3y ON 1 100
13 sdeo Oy 0 19 29 Bkztecjc L OoadMm 1 100
14 sdeo Oy 0 23 30 Bktcjc dzj y Oh 1 100
15 sdeo Oy 0 28 34 9JIstet L Oo dM 1 100
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l tetsH tsdzy j dzd §

- ) esB o drm@fghrdzq rdOdGi oy 5Ok tingg']znsgtgr
Mlse s  dzsh O &) s , (1,3 tedw )IJ.qu‘QtststSQ
P. sylvestris
1 sde Oy 48 13 27 Blktej ¢ dzj y ON 4 15
2 sde Oy 19 25 45 9jIstet L OoadM 3 5
3 sde Oy 22 27 43 o jlstct dzj y ON 3 15
4 sde Oy 29 16 30 Blztcj ¢ dzj 3 ON 4 5
5 sde Oy 40 10 24 Blktej c dzj ¥ ON 4 80
6 sde Oy 8 25 34 Blktej c dzj ¥ ON 3 0
7 sde Oy 7 22 20 Blktej c dzj ¥ ON 1 5
8 sde Oy 6 28 37 Blztcj ¢ dzj ¥ ON 1 25
9 sde Oy 10 23 25 Blztcj ¢ dzj ¥ ON 2 0
10 sdoe Oy 66 14 27 Blztcj c dzj ¥ ON 4 20
11 sde Oy 4 20 28 oJlstct L OoadM 1 100
12 sde Oy 6 23 21 Blztej ¢ dzj y ON 1 20
13 sde Oy 53 20 25 Blztcj c dzj ¥ ON 3 10
14 sde Oy 18 24 48 Bztcj cL Oa dfy 2 15
15 sde Oy 29 19 37 9 JjIstet dzj y Oh 4 5
16 sde Oy 5 20 31 Blktcjc dzj ¥ ON 1 20
17 sde Oy 0 22 30 9 jIstct L Oa df 1 90
18 sde Oy 3 27 46 o JjIstet dzj y Oh 1 90
P. abies
1 sde Oy 40 14 41 Blztcj c dzj ¥ ON 4 5
2 sdea Oy 40 17 48 BLktej c dzj y ON 5 5
3 sde Oy 40 12 38 Blztcj ¢ dzj 3 ON 5 10
4 sdo Oy 4 29 37 9 jlstet L ©Ood 1 75
5 sde Oy 8 19 31 9 jIstot dzj 3 Oh 1 70
6 sdo Oy 3 28 39 BlztejcL Oa df 2 80
7 sde Oy 1 22 24 9 jIstot dzj 3 Oh 1 100
8 sdoe Oy 8 24 37 BlztcjcL Oa dMf 2 85
9 sde Oy 20 12 36 Blztcj ¢ dzj ¥ ON 4 45
10 sde Oy 14 19 35 BktcjcL Oodf 2 80
11 sde Oy 0 22 34 o9 JIstet dzj » Oh 1 70
12 sde Oy 15 20 36 Blztej ¢ dzj » ON 3 45
13 sde Oy 4 18 29 Blztej ¢ dzj » ON 2 90
14 sde Oy 12 20 31 Blztcj ¢ dzj 3 ON 1 80
15 sde Oy 22 25 31 9 jlstot dzj y Of 2 90
16 sde Oy 0 24 31 9 jlstot dzj y Of 1 100
17 sde Oy 41 21 35 9 jlstot dzj y Of 5 10
18 sde Oy 8 18 27 Blztcj ¢ dzj ¥ ON 3 20
19 sde Oy 9 19 22 9 jIlstot dzj y Of 4 20
20 sde Oy 15 18 39 Blktej c dzj ¥ ON 4 4
21 sde Oy 22 22 35 Blztej c dzj 4 ON 4 25
22 sde Oy 0 23 27 ojlstet L Oadf 1 100
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] S B8dzyOdzd § 235 OB ¢

I d Od3j s zOfr 1 ¢ te

f) laso- ;i‘;fdozf drzs?fr?l gzgt' (1.3 odqf 52%“ BOLd Isd Js-
zo dzj Is ' fnd3 N4 ded 652,
L. sibirica
1 ]l sHdzsL j 40 23 57 Blztej c dzj » Oh 3 65
2 ] sHdL j 42 23 28 BltcjcL Oo d 4 70
3 ] sHdzL ] O 22 29 BltcjcL Oo d 1 100
4 ]l sHdzsL § 22 23 22 Blztej c dzj » ON 4 65
5 ] sHdztsL § 13 30 39 Blztej c dzj » ON 2 85
6 ]l sHdztsL § 29 23 57 9dIstot dzj y ON 2 70
7 ] BHAEBsL ] 6 34 45 BtejcL Oo d M 1 100
8 ] sHdzsL jJ 8 29 65 Blztej c dzj » ON 1 100
9 ]l BHAEsL | 7 32 59 9JlstetL Oa df 1 90
10 J sHdztsL § 35 31 51 9JIstek dzj y ON 1 90
11 | sHdztL j 66 25 36 Blztej c dzj y Oh 2 55
12 I sHdztsL § 14 29 36 9JIstek dzj y ON 1 75
13 I sHdztsL § 12 32 45 9JIstek dzj y ON 1 100
14 J BHdisL | 32 22 45 BlztcjcL Oo d 2 75
15 I sHdsLj 9 23 41 Blztej c dzj y Oh 1 90
16 | sHdztsL j 84 12 41 Blztej c dzj » ON 4 5
17 I sHdztsL § 21 21 26 Blztej c dzj » ON 2 85
18 | sHdztsL j 84 19 25 Bltej c dzj ¥ Oh 5 70
19 | sHdztsL j 34 27 47 9JIstetL Oa dM 2 90
20 I sHdzsL j 64 22 14 Bltej c dzj ¥y Oh 5 65
21 I sHdsL j 32 20 25 Bltej c dzj ¥ Oh 4 65
22 I sHdsL | 27 18 29 Blztcj cL Oo d M 2 70
23 I SHdztsL j 67 22 19 Blztej c dzj »y Oh 4 60
24 | sSHdtL ] 9 30 34 Blztecj cL Oo d M 1 100
25 I sHdzsL j 46 25 38 9JIstek dzj y ON 3 30
26 |l SHdztsL j 81 6 30 Blztej c dzj y Oh 5 50
27 ] SHdztsL j 88 23 25 Blztej c dzj »y Oh 5 65
28 I tsHdsL ] 74 24 57 Blztej c dzj »y Oh 2 40
29 I tsHdsLj 36 28 56 9 jlstcttL Oa d M 2 100
30 I tsHdsLj 48 19 43 9 jlstcttL Oa d M 2 45
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OB AL QS OO ©OL detsy jded™ srf{ (ft € d&zOfnd
d. ¢. 2z staIT)dHotY N dzdzj adrohdydKapitsa 2015)).

s izO M .
LOL dtsy Il dH [ O9 dztsfls 1 sCOL Olsj dzd

rteij o mMddzO LHBSse OV d ddcf
LO. Ifltej yos lsmw EkyOfmlst
L Oded 30 M dj d3jdzjd 10%

P.tremula ~5(1..9)

Betulaspp. ~5(4..6) ofjcet 1l L OBfdsdzdzOv ¢
1 HifMbbekSydy (BRGOW ¢ dad
P. sylvestris ~5(3..7) o Ctted, 1O d BJL dzj f5-

o o &OMjSEd n. ) dsoe

_ ) shdr ctedete djl. [ tdhkfs
P. abies 5(1..8) w q‘ Is dz' j dzC{ h ©2 dzd ¢ q

P.tremula 9415 1 g o j f)d dAO0 0OBO Y10t O § dzO
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P. sylvestris 13 (10..18)
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Htcl 9 J MddzO olststets?2 MisOHjf
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3 yjdzdw, distd hdj w&Cd
P.sylvestris  21(8.29) JdBHBa" | 5] &ZO HEKj o BB
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| 6OMlsj dzd 2 g Pls! HEBEBO %,
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P.tremula 38 redodmddo bkijls! j2 M
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Knacc pasnoxeHuAa
Kateropua % n
1 351 398
2 243 276
3 85 96
4 89 101
5 233 264
Becero: 100.0 1135
1
MasHocTb
OTMUPaHKWA
p<0.001,
Chi-Sq=714.0
df=28
1
I 1 1 1 1 1 1 1
<4 ner 4 -7 net 8 net 9-12 ner 13-18 net 19- 23 net 24 - 40 net > 40 net
Kateropua % n Kareropua % n Kateropua % n Kateropua % n Kateropua % n Kateropua % n Kateropua % n Kateropua % n
1 711 108 1 832 154 1 412 42 1 277 38 1 150 18 1 1.8 28 1 62 8 1 68 6
2 228 34 2 135 25 2 333 34 2 438 60 2 43.0 48 2 194 46 2 185 24 2 80 7
3 4.0 6 3 16 3 3 108 1 3 4.4 6 3 208 22 3 143 34 3 62 8 3 68 6
4 2.0 3 4 0.0 0 4 59 6 4 88 12 4 93 10 4 207 49 4 46 6 4 17.0 15
5 0.0 0 5 1.6 3 5 88 9 5 153 21 5 121 13 5 338 80 5 646 84 5 614 54
Beero: 131 149 Beero: 16.3 185 Beero: 9.0 102 Beero: 121 137 Beero: 94 107 Beero: 209 237 Beero: 1.5 130 Beero: 78 88
OpesecHaanopoga OpesecHaAanopoaa BeicoTa saBucaHua
(<4 nert) (13-18 neT) (19-23 net)
p=0.001, p=0.010, p<0.001,
Chi-S8q=20.3 Chi-Sq=15.8 Chi-Sq=45.2
df=3 df=4 df=4
| 1 1 1 1 |
Bepeasa, ocuHa, Enb OcuHa, cocHa Enb, 6epeaa 0cm >0cm
COCHa Kateropus %  n Kateropua % n Kateropna % n Kareropua % n Kateropua % n
Kateropua % n 1 60.0 45 1 260 13 1 53 3 1 72 13 1 263 15
1 824 61 2 3?:3 28 2 440 22 2 421 24 2 150 27 2 333 19
2 8.1 6 3 27 2 3 200 10 3 211 12 3 "7 21 3 228 13
3 54 4 4 0'0 0 4 80 4 4 105 6 4 233 42 4 123 7
4 41 3 5 0'0 0 5 20 1 5 211 12 5 428 77 5 53 3
5 0.0 0 Beero: 6-6 75 Bearo: 44 50 Beero: 50 57 Beero: 15.9 180 Bcero: 50 57
Bcero: 6.5 74 ) ’
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DparMeHTaLus Kopbl
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