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yd fndzts, M fodiich1 8 Clsster i @By des B W Mded Is L
(HdMf jteimdd)  OtcOd3j stetso nOcOCIsjtedL ZsrdgfB s
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l BL dzd&Of $EMPC 5?2 kwese jdz2 HdMY jtemMdd § OwOd3j Iste O
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MsOdydd yOfmls: o) tr dg ¢ ) d)ndsH eishHoi sol e L
fefmaiHkzshjets dL Bdtej ddw ¢ sdyj dOEndemnjL iy tgvds S
ste ¢ Oded Yy d&jstetsy® (SMfjHdydd 1996, 20016 . 20 0!
SftejHjdjddY ¢t dlkdsdysae], e eaE s sty 0&®0 06 ,
I 1019®d 2@6&6 ctbkds' ¢ dfdn @akd 2o 1 IBE&, dzs Od dz
d bri Bdsdteduyud Mt O0dzOdzdL O ctolzdzls f tesd3r 9 O
BOC tetsB j%6ds s BAZY jtodz o5 OMlso stetsdg WistedsOdz' H j & d H
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dtSH jteYy Odedj o MmJ -~ Idnan s 6w &zHG Mn, Ni, Pb, Zn,
nzstedtoso Odzdz" | 0 BN dJ dacdgtevsdrdfior tsHeOls ts & ¢ dzts dit
L OcteW L dzj dzd W BstemC dna o SH ALl U cltcdBsteMC 5§
t sMedHtcts24j IsOu BH jHeyO dzdfijsdzdzr » tSlsdztsy j dzdwv s 0dzOd
¢ dMmdzj dad W ChOES HSOMKEC sdzsted i3j sted yd MEd ¢ 5dyo
rdd te2p2f [ | teOdzkzdtsdj stdd wuOPeafd d ZEBHEP? Mot
B Iss@ A A1V cU[R,28NH ey ezvjdzd WtcOC YHId <O
0.01-0.05, 0.050.1, 0.10.25, 0.250.5, 0.51, 12, 25, 510 d > L ®S FRERdzs Bd U j
f tod dzOH dzj » dets s BOC totsL stsB j dzZlssMO EMmls Odats o dzj dzC
11 A 1 CRI[ rlf{ té1 e. rdoetsilsdz n, s toj Hj dzj dads
sOC Msdetsdsd yj ME se s tcOdze O, fsHfmuydlilsT o Oldzd ¢ d §f figc
sBfkzh do OdzdW 20 W ddz' stetso Odz! dzs?2 B D JOH f GiddeD

1.2 ¢dzOdzdL H Odgdz' =

[ Odedzr | 8 WtcOC ygtsdedets & 15 i@ dizdilso Odzd H dzw
McjHdzgj e tOL 3G O L J toj dz, McjHdzj e C9OHEKGOISIY
i WWdydydzstse OMd iy Istedd d + Syj Moa. f5d4z06md
d H28.r dgv R OwOCIsjtcdMmMisdSd Bh jdztsL Ric@®dedz" d dz® & S .

TPF= (PHC+ PHE+ Pb+ Cu+ SDDT)/5 (1.1)

GHj PHC, PHE, PB, 5cOulzc t5/o * § D ERQfiteClsdOB | fMtsHJ
Fcdzj o tsHstctsHtse, W J dtsdzse, Mmoo ddzyO, 30t3j H § Isd ik dggie
d M ndda ddv | tsdsasdy jsidz” d§  f s dzdzs s Odzls @aBD | <6 O -
l jdzd¢ scts Brdz tfftej Hj dzj dz OdB) dedeus@.if3d dz' ¥ O OKzts e tzth
dzOtclzh jdzdw B jdastsMO yjdedo Odzd 3j IstsH 53, Cslstst
ddzH | SO -£ d daflzs @OH dzv  H o Iz fr) Isoteld( Y OTRFISSL, 32Bts dzdzstsifCOL O
Lisdn dz0tely gzdzyERIGA{ERM,(TPF= 2.8 d 3.2), Ctlstster j
ftesctcj MMdo dzs2 f BYlsdec Oz upg & dielsic s o f O glzelzdzi 2 h j o5 1 |
BHEI dd3j detse Ols! v f jteo ks af zfpdtBic’ €& Iseiyythe
COC HBMZY o9dHBO, Y d dqdzHdodHEZOd dz@ § §COL Olsy
r=0,7 d BBdzj J, fted BCtokzedzj dzdd) MmeovwL Odg h 6
mMestse h j Mlse O.

[ dzv S sdzd yd Mise j dzdzelZOC EBic BE B j et s DC off M Bl dz L
f dztsls detsIs ¢ A, & My @rjzifigiirty Is dgs mis ! ) d uOMmlishgls zH @dnjlsjts j
ofMmMistcj Yyoj di3sfmils: ), 0O LOSHPIs iflszn@ $HyO tood CREforBiscily |
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J et BHS ydMmdzs o dotDE alztsds g i ez Oz HOOQ (d o' toso dzj
1dj @k, (St j §foHmMudls' o 0dd §t Wstkdkdkodk:

HO T Epi(logzp) (1.2),

e=HO6/ iSo ¢ (1.3,

GHRE O Hitsdzw igsdsH GsB M j 2y S daj didgaizth Is of ¢f H Spp dzve W titafsiBQ C
tcOL 3] tcdzsc s  fs i NGpls@Is i gt 5§ @38] dgdzAtasCis@ tc PwW o r yd fi
Mz BBOLdZOY ttOdze 59 OV tLOL detsfylsy L dzOyJ ded?2 B Jd sBOf

W=a'1(Bi - A)/150Qs- 1)] (1.4).

[d2O dL o3j dav jstyw+ Isls j j o j detf yo dzPts fizbesfjiisd s M OC to Iz
9 dzj dzOtc UsicdE jBjlso OR |

1620y § ddjnlsd~  ddeH § S fMse  MOKRd 6 Misj  &BO
dz MY j ydOdzd M @ J HIZOG B gy o Baj s Odz! dz' (JIs GBydpdaf @ 1
rdzv ddgH j $MO 1 dj dzz Bdzd t©OL tcOBBISOdz dzO Mdzso |
Mstelsdtetso ¢ d MdzOc OF f34))= d Mls UBOB)s Jf dzdzts p d K B te g Ol tei
Mtstoclsdtetso Odgdz™ 2 € B'M dzd L Od3j dgj dz@ 2O o' tcOy j ded v ,
o 1SCsdscdyuimMSdn dMmmdy Ht&odddizd @ @B fi) odzs Hs @algdztidd  frp
(oM Wi j effHse 6 ©OREIO®). [dEdBBEBOL a0
tcOL destsBtcOL dV, g dzfl Qtf dz2Q@ dp sl fifffoly tc ©, f 5 dzlz Y4 dadz
Moz Hso Odzed" R 20 OCoOltstedd LOd I} jlkeO 1 jdd¢
BOMM kO] d KO HBEE] cPedhosj d MNoshsjlshkoOb
fesyjHEZLeO® Br ZO o ftsdzdej 20 d Hdv MsOldmlsd s
Is § sted Is diy jdsfisdentdataryd dzd 2 .
OB &IOS OEL HEY §EOMMdW¥dSoydd fsseh jhss fs

tc O dzeoQfdpttiglz B 56 @O IKzts 5 Bt Giicq s B ZOH Oded ¥ tslsdetsd Is j «
Ctlzf dzr » (e~ 1 dj dzlz,j dfdBtef@Ridg MO OIsdMIs)J ¢ O s

r d Of OL s l JtcB Odz! dzOW -~ OteOCIsj toed Mmlg
ROzH joO MO0 dzj dzdetsisd o dHBoer n ldQdgiase ™ 7 t6G
0i0,1 dBMtsdzs Isdats dzj o' totse dzj dadzs j
0,110,25 14 9" tetso dzj dzdzts |
0,250,5 l dzsa s o' toso dzj dadats j
0,5 0,75 LA3j toj dedaets o' totso dzj dzdzts §
0,750,9 l " tetse dzj dzdzts |
0,91,0 RHJjOdz dzts o' tctso dzj dzdzts J
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ltgsHisdzy jdzgdj IsOBdzdyr 1.1

 dOf OL tsdz l jteBOdzr dzOW S OtOCIsj toed Mls ¢
R dzH joSdfp so sG55 tc Q| darz BHEEE)[HDOY
0i1,34 Jydidz BJjHS]
1,35 1,80 ) j H g
1,8112,43 Vd3j toj dedes W OL dgstsB o OL dats |
2,44 3,27 { OL dzs5B e OL dzfs j

3,28 d Btsdzj j| [yddz t©cOL dzstsBicOL dzfsj
RdzHj S odHBoaBGES BISGEOIsMIsa O [ Otcc Odzj W OR)( MteJ |

1i2 Juddz@ BJjHAS]
3i5 1 J HdztS§
6i 11 Ud3j o] dzdgs B 5G OS54
12i 24 I 856G Olstsj
25 ( BGdj [Ujdd BGCOLG,
slsOldMisdC O s kOSSO (HsdBdddiess Odzedj Glsdmndls]
-1,000 -0,064 Il " o0y jdedats] HBBJdzdtotse Odad j o) &€ d
-0,064 -0,032 4 ZOmtsj3d dzd tctso Odzad j d3j zS d = Y do tsls dzr
-0,033 0,032 [ cRqdzdteso Odzed ] Bj S dr ddzd Ctelzq dr o
0,0330,119 g4 ZOmtsi3sd dzd teso Odzdj Stlkfdr » Y dotlsdz
0,120 1,000 I " 15Oy jdetatsj] HbsBddzdtotse Ocded j S tolz f dzf
CCdzteduyu ME sy Msmistswdzdjy B J zIAME AZTT @ad@S Is j t
Biotic Index) MfAMBI [35, 36] . 1 jtweor 2 BsftjHJEYV Iy 6 Mkd

Ctozf f othOBozsBEsslsdtsmwh JEfY. ¢ MbHj ey Oded

AMBI = [(0° %GI) + (1,5 %GlI) + (3 %Gl + (4,5 %GIV) + (6 %GV)]/100 (15),

CHj-GGA ctelzf fr odHEBSC OU GIRME? dRizs ¢ s d3jMulixarite) (
AMBI, or ydfdzw jIsfqw dz0 hdese ] Gtetsyd H AMBLHY O sstc
10 fMdetse | 1Isdn ddzH j C Mso f) st @@ CHosQitAsgeWso
s dydOodz dets My tsdz' L zj d@pyy dzw g uy JENED mfziftfAMVBl 1
mMh jMsolzjls ftesctcORBBdsy B J MY j yuj ded j , 37]ne sB SH d

1.3 ukOdfbdyujmMSd?2 OdzOddL

led MkOlsdmisdujMSs? OBl dhMicd LseO
fojH OGO & | flosccOBBER [3BSHATI CSBt CK j-tits digudifEds D
dzj § OtcOdBj sted yj MSd2 OdOdktse GHkEY OCksdses H(Jf
Cqyf sMpPLo@Y dzdj W OCIktstO® dzgj ftedosHdl § MHoadck tof
qdzj 2dz 2 (9Cd yOv fshOcsobks fusyjHEelk) d daj &
CL WWdydjdas@) Chojog v gl @ls  fls d Y HHC=OFANBYA). dz€ 52 (-

[ dzw 9" Waodzj dad W oL OddisMmaw L j2 d fdzd » § dzd v
tcOLo jHBsYydzeisets W OCIktstedzasets OdzOdzdL O. ANOCIstster )
ZOdBtsdz M jEts ftcOo HSf SHISB W ; H dzw Ef tetsh j dzd W
ddelsj tefted Isdtelzj d3' n defj "tg Qeddd \Wdi fjts di i ESHO@E]T o e ON j dac
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v OB dzd2y ® &ZOMMd ¥ dCOydw Mmismistsw ddv , ddPle@I8 if ifgd 2 H izfzdg® dsts fy dp@ i PP Idpd-ANEH (S ts
[36] , H B 09 dzj MpAMBEdelOAN Oy d d

[ 5d3d dzd tc Iz s zOmmdW d¢ qu’qgisdziscqultGOHOuc
| cOH@AMBIJ{ S sdzse d Yyl tsmissw dzdi HEdzdesc|dzOtclzh j dzd 2 ( ff|inls O Bda@f s M-AMBI
ez § O B34 MiststsB dIs ©dzdWFD)
0.0<AMBI¢0.2 1 StedzOdz! dats | . o .
0.2<AMBI¢L.2 | |7 oy n O8N | Rw 1 J &20telzh j dzdzts j|l " MtsC d2 M>0.77
1.2<AMBI¢3.3 |l \ j MBOkO&ZMdtctse Odzdfe dzj ¢ S O &ZOkzhjmstesh 2 1>0.530.77
3.3<AMBI¢4.3 ViV 1 Jjtcj - BH qlzts; Q L OGU oy hj dzd’ &34 tcj dzdz’ 2/>0.390.53
4.3<AMBI¢5.0 1 OG oW L dzj dzdzts j CHENE? . . .
— : { B J Hdzj dedz’ |>0.20.39
5.0<AMBI¢5.5 |, l jtojrtsHs] § fr]q’dzaquJ T
5 5<AMBI¢6.0 edd &t LOGEYL dj o deexte 27§ | esms2 mEGO0. 2
6.0<AMBIt7.0 [ dslsO Blsli dslsO lsfizlsMmise & j|¢ ¢ Mistc| dDde'zdztg " '

1 tod d3j WOHEedQi EcologicalQuality( + € sdzs ¢ d yj iy WED T Waengrarfmgeerk®iyective(f O dzts ydzOw 1 d to
otsHd B3 19 MzenOd
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ydmdzs € tsdstf tsdzj dzls WOClstectso) o' BdtcOdzd fp MmtsB
Ctodlsjtod j awOde@ OGO Isj MIs O C O3 dedzets?2 tsfyr 1 d 4 O

I Mtstslse jlsmisedd fm foddydfsd  Ctdsddd dL
9" BdtOs Is dtsH j dzd , o Cdze yos h dj o3 ded B3O dz! detsg yd
MOteted MO tslsBdteOs s WOCItster M MtseMmlse j dder d3d yd
>10 % Hdmfjtehmdd dL &)W pEhd O] detated s §
ygmdzO WOChkttese, Clster 2 ftodrtsHdlsmw dzO tsB
mMtseMlse j dzdesec s YydmdzO s Moatsjets desd3j teO, o ¢ dz
dzOdB tsdz’ h j 2 CtedodL dz 1Ists2 dzd dzd . O 1 @t Gdrdigj diz
Codf sdgj dzls (W OSktsteses) dL MmdzEyo2dzr = BOtedy H
BOItedyO. [ fdd Mteflse jdadetsj L 2Oy dedj, ftsdzizy
Mstslse jIsMiso zs h jj Emtcd Hdz] dedetsy ftsB Misoe j dzdzts g L«
HOdzdzls B HO [sOC OW ¢ s tsdid dzls OF Isdom ff fisdfiazlz dzvj Isdnw g
ftesy Hitets 2-5pilECiyls to( 8§ M+ 3§ dzd dze ) M dHj dzlsd ydzts?
[43 . [telss¢ sdz0dz dztsfyls- dMStsdk 7 WOCkstese &
CcMkzetsdz dgf » WOC ke .

I " Hjdej dgstsB M j Mise GO gk 56 BY@EHRcS o, st toj H
dn tcOL adlsei gWWjtcj deyd @usdftL © sH d dzd fi) dimtf sdz' Lt
ftojHMsOodzw s h jets S ddzv yds tcOL dzd ydg' » f tsfydzj H

19



2 odzétstedlsds or Hj dzj dzedvB tesBMPMise &GOS

) jtoo d ydzOW f tsH ¢ tsplsdeve C @dz@dflzdd R Slstej B 26 sMw s
BOtedyr, o Ctlststern twWH' dOydzZzohlsHEH @ WEOO d&dd
ftotse, O wyj2ed L OfSddzj dz o j dzd ud ZOBd B dtsBOMM
COBBOR d S ddyj Mi<oojOH cDis jlzkP dvdpi®ilc) dzG ©tf 5] |k
&z sSBRsHd B CBBEHJ s H s Ol qds ¢ § st gOls j ) d
OCksttse MejH', JjMdd OSCsor j ddsj¥ lsfw . Exeel 5B d
(f ©wOMmh dusKded jeadf 5. yOrs Mde d @M OR], ¢ dzslsdesmisw
HOCkstORd; o fsyjmnj OdOozdgy B! odz BERISBUH § H §

==

A B C D E F G H 1 1 K L M N o P Q R 5 T u A w X ¥
1 Taxa ull uld a16 ul?7 w20 u21 a26 a2 a34 a35 udd udd ad7 ad ab u55 u57 u5% ab2 ub a9 n M 12
2 Acanthomysis stelleri 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0
3 |Actiniaria fam. gen. sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0
4 Ampelisca macrocephala 0 0 0 5 5 0 0 0 0 0 10 0 1 0 5 0 0 0 0 0 0 0 0 0
5 |Ampharete sibirica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
6 Ampharete sp. 0 0 0 0 0 0 0 0 5 0 0 0 a 0 5 5 10 0 0 0 0 0 0 0
7 |Ampharetidae gen. sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0
2 Amphiodia fissa 0 0 0 0 0 0 0 0 15 0 0 0 0 0 5 0 i 65 5 0 0 0 0 0
9 | Anadara broughtoni 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 |Anonyx sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0
11 |Aphelochaeta pacifica 0 0 0 0 0 0 985 10 0 255 0 0 25 15 30 0 0 0 5 0 260 0 590 550
12 Arabella iricolor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Arca boucardi 0 0 0 0 0 0 0 0 0 0 0 0 0 70 5 0 0 0 0 0 0 0 0 0
14 Aricidea (Acmira) catherinae 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 5 0 0 0 0 0 0 0 0
15 Ascidia fam_ gen. sp. 0 0 0 0 0 0 0 ] 0 0 0 0 0 20 0 0 0 0 0 5 18 0 0 0

A B c A B C D E F G H I i} K L M ]

Point Xc Yc
11u 1321792 43.2000

1 Point Depth Corg AMBI TPF APC 02 PoF1 PoF2 MeF1 MeF2 OrgF1 OrgF2 OrgF
2 1Mu 15 011 244 238 134 488 -0345 -1485 -0.322 -1.479 -0.651 -0.096 -0.615
3 Tu 1323167 43.2000 13u 12 166 168 26 456 489 -0413 0533 -0566 0538 -0.585 0473 -0.279
4 162 131.8958 431633 16a 18 314 226 28 515 29 -0021 0975 -0.119 0.983 0.197 -0.146 0.100
5
6
7
8

1
2
2
4
1Tu  132.0767 431533 || 5 | 17y 12 061 343 38 184 488 0253 1074 0638 1075 -0582 0635 -0.197
6
7
8

20u 1322400 431533 20u 30 110 225 28 240 458 -0.233 -0.754 -0.380 -0.834 -0.346 -0.003 -0.303

21u 1323000 43.1533 21u 18 077 286 1.8 517 515 -0.320 0761 -0450 0784 -0.203 -0.012 -0.183

26a 1318483 43.1200 26a 21 403 319 28 484 258 0.140 1.031 -0.301 0.826 0.986 -0.849 0.445
9 2a 131.8217 432417 | 3 | 2a 10 158 181 28 696 423 -0580 1798 -0660 1.857 -0146 -0.274 -0.262
10| 3a 1317600 43.0850 || 10| 34a 15 100 214 22 148 427 -0.333 -0.893 -0408 -0.888 -0.344 -0.287 -0.441
11| 35a 1318183 43.0850 (11 | 353 25 323 305 24 422 370 -0144 0523 0333 0469 0188 -0.293 0.021
12| 40u 1319708 43.0883 [ 12 | 40u 27 194 207 18 205 573 0013 -0776 -0.072 -0.852 0.139 -0.426 -0.088
13| 43u 1321583 43.0883 [ 13 | 43u 27 020 092 26 1.0 486 -0.380 -1.591 -0.348 -1.570 -0.864 0.189 -0.661
14| 47a 1315890 43.0250 |[ 14| 47a 16 126 284 32 280 445 -0.533 -0.864 -0.433 -0.780 -0.860 0.065 -0.718
15 4a 131.9333 432417 || 15| 4a 5 178 162 32 622 523 -0.544 1485 -0695 1488 -0.122 -0.211 -0.210

t e €T A2t Qe d3j dzls o dH S0 52 30 Bxielfiy 'S¢ tfs tedaddfiplisdso® d§ddac
WOCIststeOd3d Mtej H" : HOdzdz" § 2016 6. 1 tsdz hddzmlse
ftodd3j dgj dedwVv W OC IAGidSRzscts OdzgOdzd L O |

dlsOldmisdud MEdd ¢ esdEdddy " fds dalisg nidefdrd .O dz6 Ste d
mMte] R@ d3ts H Iskd pvclust scaleboat cluster vegan geosphere MASS, W kzdzC yd
pvclust bedist d it X4 &zOdzd ¥ , GteOW duyd MS { BUI i dasnpis ¥ j 2
A 2 dz€ gctust bedist co¢ d MOz OkestedIlsdy o 9 d HRJj fn¢
tcOL i3 h j dzO dzO0 Mm6p:grhriprd \ R R[dMIstczC yde e 5 ME Oy
d dmftsd RkePdethr dzO2Isd o L O3] yOlsj dziddkts 2 CCsdsdsats
&zOn sH d Isfw ) ddzlsj todzj Is ) ¢ ho 5B tsH dats dzé HisMIsk
or fsdzdigjdefvd dzd ddz" » ftetsyjHbkte Oolstster d frdf . tsCdz! L
f OmMsdyi{sets, { L jdB e O, C . J € MIDZ) .dzO s tgts d3g to . s
N4 dzOIs j dz' dztt]l HRHJER' Qlstster 2 L dzOydlsj dzt dets Ekff totsh
f etsyj ARASIM (SIMPER " ydmdzj dzd 4§ L Ctsdzsedyud MSdn 0
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EfMlsOdtsoa CO jets tOdzdzadn o jtemd?2 dL ddzsjtedzj 5O fs
1d34d fHtde jHJ der Cd3OdzH ", MoftcsotsyHO] 3" | MOC
JLBjNOdedj ftoltstej ded? tojedodiHly@s ™ od ds Oa 'Hifj tsfpdzj3d

I rHjdjdd] Meed sjildalz,j & {sHetlstso &) dzdzr j H(

library(xIsx) (2.1),
workbook< - "d: /1 OL 9 0Odzedd dOdSd/ .../ 1 0La0&YJ WO
A <- read.xlsx (workbook, n, row.names="xxx") (2.3).

GHA- Ssdzd yd Mise j dzdzOW 7 Ote QLR tded fripisddiH=00] EfookfDe <
Mis s dzB j Excelrd friflss ster 2 MsH jtey dls SsHT MlsOdzyd?2, o
sOCMdzse. 1 0] B3 By dts fetso jtedls! Ists, Ykt {§tsd

fix(A) (2. 4).

1 sfdzi f eis@ageilste,0 j mMdzd, dOfteddidte, §swWedddm! |
cNAe, MmdzjHEjls df kHOdIRs' JnGyRentz) | ©df jSHdzj &8

fto] SBtoOL tso Ols! dztslsdesmisd o BIBBRBOMMr ; B Ydaots
sy 4 ded :

Alog < - log(A+1) (2. 5),

A2 <- sqrt(A) (2. 6),

A< - sqrt (sart (A)) (2. 7).

ddzj Hze h Ov fBRiIgMHISEBLE® Hjtcjo! jo d tOmyjls M
9 jJsWilsdatsmisy 2 fYswedzjdedV BkLdzse dzO HJ dzHteSGE KO
dmf sdz! L 2§ o5 ¢ tsighivigloyfdiyj@izlsd 1 diijl¥tsH  Oc dzsdzj e Oyd d |
dej dMCdzr YO s Htzedn &BOQYdd] s3] K sty dzj dzd
ftesyj Hite € dzOMiIsj tcdetsets OdzOdzd L O -fZts ) sztf Y =gk MO
[40].

library(pvclust) (2.8).

[sHEd pvclust dz or ydmdv jdsj tElSp eV, d Yy dists diiZ
WdS yde "pvdiskSts’ bOJiks S edyfls pvclust _bcecdi s

‘YIstsBT C(BBOBZHO (1) MOBlkOdO, dO ¢ tdiflavalsj ]
[ hdzd dzOL o O] (PPEEH2 ddzd W 02 &ZO dzOf d MOdets S dted ¢
CkzOo dOktclz dzO@ € dted dzczd ylz.
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fjtejrntsHdd ¢ of fsdzdzj dzd® € S5dBOdzH :

A.bcdist.pv_fit < - pvclust(A4, method.hclust="ward.D2",
method.dist="bray T curtis”, n=1000, r=seq(.5,2,by=.1)) (2.9),
plot(A.bcdist.pv_fit) (2. 10).

s totsd3j Is mvar®D2o ts L d3tffipftsts dz! L agesa@aidzingle, complete, mcquitty, median

d dzdentroid; o ¢ Oy J 3§ 46 Jo dnGaximum, manhattan, euclidean, canberra, birdArgzd
minkowski, abscor, correlation, uncentered. H ts{ tsdzdzj dzd J Bsy dets s H
Mdsg M jdeder § d dgj M3 " jdede" j o jtetsWisdesfmisd Hdzvw L d

library(scaleboot) (2.11),
fm < - sDbfit(A.bcdist.pv_fit) (2.12),
summary( fm) (2.13).

s zOMMmdw d < Oydw daj tOMS zOMMd ¥ dewld tal=otieaiiadd 6~  dfiyik
Mtsemj &3 dzj tOME ZOMMdW dydtese Odzdzr = Ity ¢ Gftctss
MisOdydd Mmdd dzjj ofmjets cftedsvedoOsismwe
CazomMMmdW de Ooydd. wd@ Mdz 1 Iss?2 ftesyjHEZG L OG dzs Y
MisOdgydiisy i Is ftod dzOH dzj ¥y Ols! € dgiMEtsdzr Cdds ctelzy
] SHE dz6t yoOj 5 BSH 2 dzd :

library(cluster) (2.14),

library(vegan) (2.15).
vtcOdzmlf sdedtelzj d3 § tsdzlzyj dede” § tOdzjj HOdzdzr § d o
"brayi curtis"):
Atd < - t( Ad) (2.16 ),
A.ch < - vegdist(At4, "bray") (2.17).
szOMmlsjtedL z2j d3 HOdzdz" | dzO tsfdesea j 1 Iss2 HBOtedyr ,
"iddzz fedlswy jddvt (Misifjd’ §teddzOHdzj :dzshisd)
Z2.f< - fanny(A.ch, 6, memb.exp = 1.2) (2.18).

1 OOdi3jIstc " memb. exp" (1 Sy sdzgj dgyd Ozt dzr 2 9 j M)
dL d&3j dgv j sy B22fugids j &d®OBIs o jf BESd! Nj, Isjds da
CcOL B3@L[GHzs dlstesdds HIJOcGteORBEZ ttOMMmj W dedw d 7
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foqlswy jddwe MsOdyd2 ¢ ¢ d&omkjttod:

clusplot(z2.1, labels = 2) (2.19),
res.fanny < - edit(data.frame(Z2.f$membership)) (2.20).

RMfsdzr LsoaOdzedj o© ftsyjHbkte] ¢ dzOMmisjtedL Oydd
sBr yezBjls dHJjdsdyder § w©iLlkzd IsOIsT | tcOL dzd yO¥ h g
MisOdzyd?2 o § sdzizyj dzdz'lsdnds § §zB ks gizis Qs dz@fifs ¢  ydz'
ddzj 6 Is dgj fiflfiiff sz L @O A EH » S H BO §f, tagfidsittos ©dr f § S0 s
fMtoj Halz] ? s dzdzts 2  [frod2QCdts, SOCOW ¢dHj delsd ydetsfyls: e d
NJ zOIlsj dz! dets ftetsotsHdIl! or ydqmdzj dzedv d 6 B d RO
fmMsB " Isd 2 dzj sBrtsSHd B dzdets cotdzjotsje tojh jdadJ
tcjLEzdz sOlsse, dZOFIMRERR] tcH tf tctsyJ HIztsT

ANOSIM". | OdzdzOW ftesyj Hzte© o f Sdzdgw j Isfw H dz
ftod dzOH dzj ) deslsd MlsOdzyd?2 ¢ Ists?2 ddzd dJdes?2 oGtk
HsMistse jJtedztsMisd § tswodzj dzdw WtcOG d3d delstseo  H tEkeItse d +
ML HOJ B3 dats aizdz! dediplO dfyf € jazOMMd ¥ d < Oydd (-daoH ted d3,
C,D,E; dzOL 9 Odztf Grodps,dzstfiaE dfyj &5  stew HisC § sdztsy j ded W
ssydes MEsPOwOBA o At 4, yYyjoet d@oydts HtsBdIs! MW
jéts o RMEOE B dets §S5COL Odgs o 'Clister dz@ 4 t g dgjj & 5t
O0dzOdzd L z:

A.ch < - vegdist(At4, "bray") (2.2 1),
data(Cluster) (2.22),
attach(Cluster) (2.23),

A.ano < - anosim(A.ch, Group) (2.24),
summary( A. ano) (2.25).

U J flOdzls jldydzOH sB W Isfyw  Isted dBOMMde © HOdzdz' = :
1) bOdhi stedzsdtetseo Odzdz" §| d bteOdemy sdzd tetso G\tleflz" J L
2) HOdzdz" § 5 WOSCIKBteOd3 Mtcd H' ;
3) CttsteHd dzOIs™ MisOdzyd 2 .

ljtwwear j bk dzOfm kx4 JdMmlsyr, olstster j d IstEpVs! d ¢
Gea AR B3 IsOBdZdyk osdHtse d ftejBBKGGOLEJDdB jJ o

Ttweshj ofMmMjets jj RIMBRsdddls: o 11 P
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At4[At4<0]< - O (2.26 ),

At4N < - decostand(At4, method="hellinger") (2.27 ),
D_spec < - dist(At4N) (2.28),
HSLHOJ BB OBdEZJqYE WOCIkttese MmMiejH', ftc] BB tc®d thd
BOIstcdyr JoSdzdutse' a HdMIOdyd?2:
EnvS < - decostand(Env, method="standardize") (2.29),
D env <- dist (ENvS) (2.30).

Astehdlj &5 BOedyr ©OMMisswdd2 "¢ Cdg) djyHE st

library(geosphere) (2.31),
D _geo < - as.dist(distm(Ge0)/1000) (2.32).

[y des o' fsdzdedls! cwO¥dquiMSs] bkjfmsdeso Oded |
Ctezetse, fsftsteydsdoOd d 7 Stddyjmse j dds?2 - Ot

plot(Geo$Xc, Geo$Yc,asp=1, pch=21, col="white", bg="green", cex=5
(At4[, n])/ max(( At4[, n])) (233),

CHN- des d3j tc At H O] Bz o Y sUElE dsd Odskz H Al 4§ o Stoyd &
Misifdided dL €Cdzdyd Mise j dzdats2n OEBR O CASQ tea@fChffds diigifrpds
kOCseEs kjfMsdise Odd ™ 2@ Pl ls@dndej dz dzO® tod ik dzS j
clBddd) gd@BB&E: MiEjHT &:

mantel (D _spec, D _env) (2.34).
c{Bddzdj oedHtee ~ ¢l tsmMstcOdzmise j dzdets tOMY tsdztsy
mantel (D _spec, D _geo) (2.35).
CAOCIstster MtcjHT € ~ ¢} tesMistcOdzMise j dedets] tOMY 5 dzk
mantel (D _env, D _geo) (2.36 ).

dovwLd BSHMdtsote] d3j dedets o fmjn- Istcjnrn BOtedy:

mantel.partial(D_spec, D_env, D_geo) (2.37).

"I Mdzd CtteHddzOl’ ftojHMisOoadzj dz7 o MlsOdzH Otcls
MjSkdznr ), dej sBAtsHd Bs MdzOYUOd&ZO ff hlEe tOL s Ols !
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433

431

o,
a7

%‘f;/
o £ %% %ﬁj

1314 1316 1318 1320 1322 1324

{ izt Ri ) ed dBj e cOW dyujMStsets IsjfMisdtese Odzd W H O dac
Cotedzr Yjlbo jwlss?2 Mmlsj fj Gbloposmarmigef ts dy Qdifdifr Is tdf Qoo j
tc Oy tcj HAMAZjdd@dits ) j dets dzO € OtclsSmrfer f sflstotsj dac

1 Od d3j dets o Odzd J fis s BdzQ dndste dz! h j 2 fisd ¢ J ded fn
sBjMfjuyudoeOsls Isj odH', Ctbtterj ldshdlsj d dts
ofMmjn ddzd BEd hddissj MbsOdyd2). [ édydss, 1
dBj detso Ol v fssBh jMlse O, O -Ldd dzifss] S ls jlad@L Ry st
or Oy j dzgdzse s OcGtcj oo Odzdzsects tcOMY tcoj HJ dzj ded W
f dzslsdztsfisd dzO@ Wisdzj dzdL Sts2, O Ists d j HJdzd ydzts?
odHtse, € d&isfgels jdz0detd hdj oC d&OH' odgj p clzistctts
dzj MatsHfmlsots, d dffBMPER(LSjOMNOSIM totbijj § letsO®j o f tsc
PRIMER):

data(At4) (2.38),
data(Cluster) (2.39),
(sim < - with(Cluster, simper(At4, Group))) (2.40),
summary( sim) (2.41).

[fdMmMOoded] MtsksBfdgmlser HjdjddYy d dOddj dtse Od
wdotlsdy & MazjHkjl MHj kOl 5 ©fdhoddv. 10
fsmistesj deder &5 5 JjHdds2 Mojdi d oCd¥ yOls!
L Csdzs € duj MC 4 B, RoHize ARIBLM-AMBI, S1) (s Od 4&B) . stetsdgj k
Esedydss syjddls' d MsOkdmisdyi Mk L Oud ksl

t OMMydlsOls: Btsd hddmlsets Bdlsdyj MSdn ©
1 1 1PRIMER  d dzHAMBIfM-AMBI o * yd Mdzv ¥ v  fted 1§ 5d&E

foc @B St Hj dndedj s§u’ HEh d2 ©OL HJ &
25
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9" Hjdzj dzgdzr = MmtssBNM jMlse ddzd, Antslsw BT, sOC o lz¥
MsLHOHdd o d@&REIjR] Crddie dzdMmls d §odi3i Misddy Ist
f5C0LOjdj?2 §t5 fls0Odyd R ls Cfscetftfstafigoiete 2 jHdy o Cozde T ]
dzj f OtcORj sted yj MSdr IsjMmstse (ftsdzder j tejL zdz sOIst

data(parameters) (2.42)
attach(Cluster) (2.43)
kruskal.test(A ~ Group, data = parameters) (2.44)

{fted Hjdzj dzd J o HEZMNd~A v ODIsBsER | Mtef HE'S.G 6,
ftesyJ Hiztes2 or wWodzj dzgdvw ISOSCdm WOCIBtetses WwWodzw § [k
MOBsd j 65 daj dzd dzj Qodssaipedss @Dy j de®d MPdssdB B OL d 6k
cOMmMmMssvdzd Y BjeMmMlsOQoadzvw oLo jh jddes) dzddzj 2 detsj s
Mddkkz kjttRddsdsedyjmMSdn bOHdyd2). ttod orf
Bdetsy j Mo ts s yklssyd 1 tjLbEd sObse, Clsts
9C 7O h OW 9ofj] WOCIkttr MejH', j4 HIMY]jthdsd
HIOGLORAE fdzyos sy fted orf f sdzdzj ded d Mdzj Hlzs h

vareA.cca< - cca(At4 ~ ., Env) (2.4 5),

vareA.cca (2.4 6),

plot(vareA.cca, display = "sites", type = "t") (2.4 7),
plot( vareA.cca, type ="t") (2.4 8),
plot(vareA.cca) (2.4 9),

anova (vareA . cca) (2. 50).

O OBBO tWOMMJ Wddw, § Bz, YOy sEOs tc GHsO jols el de! dbo
CRBO®@HAY € OL €@ s MisOdzyd?2, o ¢ IfszOL oG (s tothgl -
(S0O0¢ ©MisOsdls: dzOL 9 Odzedw dzdhif51] MO 31 B ¢ & ©¥zdzygd &z
(249) o3 Mists dzOL 9 Odzdw™w o dHBO or atsHWIsw JZ50¢ yd C
otsmftesdLotsHdls HJMY j tefd tsdadsr 2 OdzOdzp i j H O C lsigts
dlstczCIsktclz MowL j 2 CEASMazfsuzizd|®j ig" EMY B - OtcOC Is j toc
Bsy des fsdzzydls! ftod §fsdsshd or Oy j dad 2 :

ef < - envfit(vareA.cca, Env, permu = 999); ef (2.51),
O dzO0 HdOGctwOdikBkz twoOmmjwdzdw or eojmlsd Iksd S5 ¢L
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Ptotso dzt5 L dz@.wndnEts s d (

plot (ef, p.max =0.05) (2.5 2).

lted L IssdE sy des L OB Isdls! , dOftedd3j te, yYlsts dgdzt
Hiczetsds d dmsckls B! dX sijfkRQ i@ pddy dhf sdz? L k2] c
CslsstcOY 9" BdteOjIs ¢dzOd &z yh ¥ & dBtsH § dz dzO@ tsMmc
(AICf 5 bk d®sdyodd:® ) :

mod <- step(vareA.cca, scope = formula(vareA.cca),
test =" perm"); mod (2.5 3).

] jLbd O ChEsda®e &sHj &

At4~ PL+ P2+.. + Pk (2.5 4),
CHP-sMisOah djMmv §ofd mMSSEOh jddy ¥O0CksEr . 1 j
Ik fsyjHbtk MajhHkzjl M Bsd hs2 Shsstsy dsi
COYHBA hOoej, wylstsr daj EHOdk]l' §O0LOK]lEr, ¢

Hdzw Bl Whde tePltsdej L Poy dzets, dzOfteddsi 6, o dzOyOdz,
fjtojdB3jdedrr = d Gleteshdls! Isj dL dds, Sttt j
fzsnts ddsjteftejlsdtelze smvw ( dzOfteqddsjte, §tshmdj ¢
BilsHOB] YOCkbhigf sls@dBdddz0) ZOStoL &Y H, o
fOLO®R) stsr f) EOeddzOdz dz d3dp <o (1 5w © dztyffjes v dgg S
e ¢ sd3j dzZHd yas0Bpl].

rdmtg j emdtsdzdz 2 OdzOdzd L :

mod <- cca(At4~ Pl+ P2+ .. + Pk , Env) (2.55),
anova(mod) (2.5 6),

anova(mod, by = "term", step=200) (2.5 7),
anova(mod, by = "margin”, perm=500) (2.5 8),
anova(mod, by="axis", perm=1000) (2.59).

lted dMYf sd L so OdaB of Se@pycdgdly toj L Zdz' sOls, 0 dz0O
(250, des By dzdo Ofts e Odjdadg dels i Mdzs o3 2.32)] o34 d
osmMftesdL osHdls HdMTIgEMOSdEzse H Odz@ iz L ~ O OC Isj te
fsfmdzi Hs9 Olsj dz! dets, fJtedyddz o Iktsdz fstcwWHSECj, o ¢
odzdw jls dzO Ctsdzj ydzr 2 tojtar bz deCls@ls: o Off jlstdrpyr B Sfde)tg O o
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f sfdzj Hizes W dj . 258 s dPdaf O HI Is ¢ o " ANORZAz ]Iz ¢ If As J |
syjdzdo Ot h jes SOC d&OLro0Ojd3" § CtOjor j 1 WWjitClr
9 W stc sz dzj , dzts Cstete ] dzd tots 9 O dzdz’ § i J to judgidatfder |
9j sV isdatsmisd . 2.90)te disizy dapdiad Q@ j I L @EAd dftsshy lsf'y 8 f jids O
gdzj HEZEh dj Ctdi3OdzH T o' fsdzdgv s Is fsHGESdI@CAG] CIst
fsCOLr 9081l drn MbttkzClkztolz:

ef < - envfit(mod, Env, permu = 999); ef (2. 60).

lqreodzd H@Yy ¢y toj dzydOydd MmMstseh jMmlse §H oL
tejLEzdz sOIst fsHEdSd o jtn dsfylsj 2 {f tfsth)aiag " dizd
dzd dzd dzj 20zdEsEGEs d3j e dzts G s h NMD&)d te tsCo 1O W d3j(Is s H fmMizH
ftod &3 daj dzd W, ¢ 3JCRAG Hzd @z¢ tp BeeBB" UB BMMd v ded v f sdziz
s OC COC 2Rt 2pB ' f(solsstew s Is CRADS Ha "™ jB W L O Mk
o dzd 3O dzd J .

library(MASS) (2.61),
vareA.mds < - metaMDS(At4, trace = FALSE) (2.6 2),
vareA.mds (2.6 3),
ef < - envfit(vare A.mds, Env, permu = 999); ef (2.6 4),
plot(vareA.mds, display = "sites", type = "t") (2.6 5),
plot (ef, p.max =0.05) (2.6 6),
ddzj Hize P dJ Ctsd3OdzH T fsLotsdzvIs slstsBtcOL dIs! dzO

wOCIststes 9 :

tmp < - with(Env, ordisurf(vareA.mds, TPF, add = TRUE,
col = "red")) (2.67),

tmp < - with(Env, ordisurf(vareA.mds, Dth, add = TRUE,
col = "orange")) (2. 68),

tmp < - with(Env, ordisurf(vareA.mds, O2, add = TRUE,
col = "green4")) (2. 69),

tmp < - with(Env, ordisurf(vareA.mds, MeF2, add = TRUE,
col =" blue ")) (2. 70).

[ Odzj j, ByjoadHudsts, dzjtsBrtsHdBs MHj Ol dzj ¢t5]
Hisdedz" » Y (dBddgi Br Md3. t©WOLHJjdz 3)
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I LoCds yjddy fHtedojnjd MCtedyls jYhtgsyy delzte
fsLotsdvsh j2 MmsfshmisOodls! tjLbkd kO ©tHddC
f OOdk) stese ( ZOfeddjte, & BdisdonhnodMDS ACas s dat
ijMs0 | cE&ELMEOSS ckmisso 5" (o] SBEOL S50 Odzd g

pro< - procrustes (vareA.mds, vareB.mds) (2. 71),
pro < - procrustes(vareA.cca, vareA.mds) (2.7 2),
pro (2.7 3),

plot(pro, type = "t") (2.7 4),

plot (pro, kind =2) (2.7 5).

s sBOdAIY) @72)( MteOo ded o OF I2.73pTteeH 'JatdOd(lsf , L d2OYJ ded 4
k5o OH O, fjHMsOoadvshjj fMees?2 &ddd ik d
HokdgW tteH d dzOy d w2 . Mllstets@ysj dzdsi (H d OC Lt ORBT M B
fMiste ZC OB, YCOL " 9008 dB3d cf jtoj BIiNjddie Iy
fOLO®R stesa shdfdEEta SABH§ I4 5L o &dzv j Ish lf Gciapdys dzdz'
CEOWdS ©OLdsmsj2 shMkOkS s .
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{ @8I v b j ey sLdydY GeHddOyd?2 fksodkyd?2 §t B(

B SENMDE d fts BdsdkOmMm, HMDEECUAGRSEs&] Ishis © g

B, HOddr j Mi j&Sd 2016 c¢. o) .fcdBdge iR i@ ©

mMhstslke j Isflse j dzdzts 0, 2- KD P fliztsds WAs;h) IsipsdetSciHigimp ;O
ROy, ¢ s dID$

1Oy der &5 kffdzsadjd dMfsd L 5o Oded s ls © tztes dzts I8
o dzd BOIsj ' desfls! ftod of § sddzj dedd tOL e myde & j dict
fsdj Hse Olsj &2 desfisd d §oddeslst d8  ftddj dsj da
MC s d dzd etso Odzdz” Yl ik GOYGAtej dzOYj &5 Istsd C 5 dsC
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By jls BT IS! dmf sdz! L so Odz §fted OdzOdzdL § Mistclz G I
Csdizf dzj C s, COC tOMmlsdlsgSde dgy drdzd tolis® © dzdz” 2 o dz® d ¢
ojMmM O Br MsteOW Htesyj HEZLCO; sUWded HEjR IsdEEEds sS4
tojLzdz sOIr dgj MStsdzr SR Mi jBSS.  Ode hj dgO 1 st
ftedyj s amMjcHO tsMisOo Odzs! Mmtsdzdej dedj o o tfotg @Y d dzis
HOdzZj S5 dzj G ddy 2 dzOBGte d3j l8®H Sfo , debystiass te T i to ot
Bdese stsB L OL d j d3 sy dats fsL dz20C sdzd Is+ mw [ Cofp O dzpyde®
I . BOBOCGeA IS soPOMBJ 4S S{etds, | dppdpdddD [d, J Misj Ml
2O ftosmissteOr ddzlsj tedzj Is O.

RIsOCOL tc®B 5ls Odzdz" 2 O dzG tHdTfolsiglz! dptts L odisjdewCids d
ftesdL otsHdIs! 9" HJ dzj dzd J§ mMsseh j Mise H tsdzdz’ n K
fsHlseo jteyxHjdedw MftcOo jHdzdo Misd f sdzlzyJ dzdets?2 € dzc
fMtej H T, o jHEMNJ] ¢ HdWW Jtej dzydOydd +{Isdr "ctk
Sygd dz¢ OBd M 5L dydr@ i ffplsv@icdCidsdd™s, d . o " 8O § dedzOW
f sHiIso j to) H ] dzdzOW tcjL zdz sOIls O MisOlsdmisd yd M¢ s
o jtoj dzdesfyls: © Metsdr HOM dzgj2hdr Hj2Msoadwrn ¢
O bOSYJ fetsd dEshgddf zdy ydves M {sddi3d ctezff O
B lssHise tyjdld COyYyjmMseaO dteM 2 MtejHr dzO
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3utstsBh jMlso O BOCtotsL stsB j dzlstsMO L Odzd 9 O

1 dxd ftj HiMisOo dzg dzint (s P tkzdzEs s @sitiedste t§ 5 d3B O dzdzts G
tcOL H j dzj 2 . S Oy HES] s dmoOdad J ©'" HJ dzj dedzr - fts
nOOCIsjtedmMisdS BWOR SdBsS WL OB BIBdZ 1 s5dzj J f SHictsB dzts
Yyd dzd d L OHOyYd H Gdzdatdscds h [fri@nyj juECdipsd © kx4 kB d
ZOARBh drfmw o A sHEeskEDRHE@r 4047 5858 Kols g ¥ j tsls dats
d¢ tejLbkd sOsOd3 W OCIststedz” » g 4643, BI5Y. sthelstel] d3jldsas
Bdzts ) J Miso ts ftesdg ) If &1y a0k didsijLdz ddz' IS0 Is s 9 f tsdzlz
o' yd mdzdaRd e @3d dets 3 e Oydd MbsOodyd? 5 T O0cOEEF!
ftotsyja'ziel tizf diAf{ J e Olsd o dz" ¢ IgCkIdISddd s off 5L o sz dzd M4 B

3.1 10dkde slstejdsS d BERkO [dWse Ow

10 diimdzj ©€ o Odxlix®R(H[] dzs WHisHzds G H 5 edsalstetigsdg WA d =
16 LOCMtsdsdBd Yj MYUBds dzt Bt OdfHiso™ &3 BtsGE OlsMmiso 53
BOCtosL stsB j dzZlstsMO ~ OwOCIsjtedL so Odzd M YsdzdrdlsT
100 %), Ho EMlse steyOIsr j (17 d 70, 8) d Beds 0
dZO2H jdzts 7 o diHdse , SHHGKEO @S M CIJZ LDH LA, 16, 7,
OCIsd dzed 2, OfmMydud?2, Cedssor 7 tOCtse, BstemMSdr |
dzj d3j Bl dsdztsH dets sz, ftedyud &3 o fMistej YO dssfls! fIsfmadzj
{Mdese 2z BdBROMMT MsMisOs dz¥ dzd OMydHdd d B
BdtsdzOommr ), Of gddfdzj drdzsHB8G, 4 % sls tsBh j 2 f dzZSIsc

wtcjHd ®RBOCtsL st5B j dzls ts ) OLumpbrferjs longifglip A( 9 &6 fiy I8 tc j%) C
ydmdz© MmlsOdeyd?2) ; BEdzjj U B3 Os did-Spepthsmmnigen s O dz
Laonicecirrata, Glycerasp., Aphelochaetgacificay Goniadamaculata L d3j jJ Pphisrigls € O
sarsiddzj sf toj Hj dz] dzgdz" §| H s B8 31%).S.dagmiggrfeds shdd'e r (S5 4] ,d2]
MsMls®e ydoetlsdr n, ddHdwkzs h dF {3 3§ dfsls &sHls b
f zsls des s d ) , O H s &dLdzdrgielia@ @ 14 {4 7 s sBE ,52j B5%) . t
Bdtsd&3OmMMO fJjted ydgmdzj dzdzr = o dHB9O B"™ dZO H B9 tsdz! dzts
O M)y d Matheyntiaaurantiumi 4 3, 4 N4%4 o% B B4 %, o Mmlstej YO j B
MeOLE L O dzj 2 fdzj HASteriee@tinitemite3t) ¢ ON3 B P4 s % d 8
stcj IsiiOjsarsi, YJ 2 9CdzOH BT dz k3] © 2 tOLO dady J .

1s BdtsddOmMmJ o dHBo( di® Stdas 1L 518 © faiply ts MGz Is dzts M |
feOCdui M d dHj dzliseipdirj p tste Ouddrtaiz’j Is ) O)dzy o d  HABISE [z Is
ctezfffr, ifWEs I o dkklstcdctcFHBWEcEEMhdkist MBE o D)

s s iR dzj C M eLdmbtineris te 5 HDAz joggifolia
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t Mz E | ZHEEBELOBBO MAtHMiss O MsOdyd?2 5 o dF
f sdzlz g dedzOW BjlssHEd | OHO (ward. D2) f -difsd
sjtelsdMO 20 thdztse j B d tS(HOUiS B te BLbtw oz jd Uty s dej F
7.8 d&)IUdtsBSCWGﬁHMMMJ?BCB? CzOMmMmd¥ dC oydd

B W maM%Isd L &3 dzydf otus@fitsydtg J H J dzd dzd J afHJdZJde
tcts
9 J

fls g

BOC LB jdstsMO (ddnSdj ydWie' L dzO- dinjndey Bt
fed Hjde ftstevHCor | descBj @ @z dgtelgi) 1§ Gadal ¢, ts1
B Izls s tg Jotfs W Is dptisfiplsjo 3 Ismdf dzd dpdgtsdzj dzr d3 o  §.te @ GphipC dsj y &
yqweerr vgdzvj s j ;Muasigjefilge Qizd dad fr]ISJHddZ»W“lS G

vO0Cts] twOLBdjded] HtsHIse j toy HANGSIHMY tsji inisd@ I§ @ls

(OB &Zd 8B uBL1 COC ftej HJ dzv s hijdeO wd ditslg O lsoddirplsvdozj Jfr

9odHtse BOCtotsL stsBj dzZssMO SCOL " 90jIs MEdBRRO W OC Is

MmlsOdzyd 2, fts tsBddzds f§jtcear n) tsB Iz ) dzizel defsdztsi o2 €

ftedyd z0zdz BEOLEOL 503, 9" HJ dzJ bzdg I|j ozt iy €Y

SftejHjdgjdedd a3, wWodzwelsw Mmstseh jMmise BRY. Offgtsapy

Ld2Oyd s o dzdwils d {1 totslsed@idaifdsiols) dasd©Ods Isiefds! O dag 5 &

fjtcjnBH S H dzts 2 cozff Jecso & d o Hickzg lzs , s yd

ftsorhjdade di3d L dzOug dzd W d3d  frjdsQ s cpddk)O, f dtef dedfQuij B > frplistsC
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D, RRI7W o dzts 6 OMY sdzOc Odzd ! o B dEZOMIsW A 1 € BlstsdzC
fddzj o todSs Wity ddlrfyyy dzdz” d3 & dzOMls j 6 Od3) .
s OB d&ZzdhjPjB zdz' IsOIs™ ANOSISIYy j H Zter

dtcOQodzdo ( 1 € OL Ol dls0ls d Rl g vietsea jdd 1 4 2Mlsadls
CGlolkzf ¢ r sB d dzd W L d&2Ooyd dsiud mdzts f J tg

1 2 ] dzts Is dzts fi 0,522 0.2 999

1i 2 ) d 530 M 0,584 0,1 999

vsOBdZd\jPJjB LA IsOIsT IsjMisO [ Odzlsj dzwv H
sBddzdY odHtse BOCttL B dzZlstsmO y W
(udfmdzs  j ©6999)Is Odzts o s €

dzv sy dz¢ d fi
OCkteOdd MMt

. . dlsOlsdf] 95% Htse j ted | p( §tcd
HOo dzdo OJ &' §J BOBY ' 55 d  (dals o Odi tsOdgh 5 B

. 02515 (B43
{([BddzdjSto dntEa OC IsEs| 0.547/0502 02578 777 0.002/0,003

{dBdazdiStodHtg OMY tsdz 0.4490433 03360 (662 0.001/0,001

f tsfmls ©Gldzmis o j 0,303 63
{AOCb'E} e Gt OMY &5 -

f tets i ls ts Gjdzfls o j 0.307 01860 0128 0,001

g WLl BIYHE ISISJEHEG 0,1876 (777

SHdzts o toj d3j dzdzts 0,4820,430 0.1415 0719 0,004/0,007

1 ted d3j wWOMdaqq i dzd-Isijdzrj  dztsls dztsfyls d - H dzv L edzPsE O

I Mdzso dzts?2 9o C dzOH o8 o dzzlstcdctolzt fl tf asts jif dAtsds tHatsf
f sfj dzj ded V. lomgifalfn d ® ¢ s BQA SFEN@E dzd2Y O ¢ . HCRTY
f dztslsdztsmls d , sO¢ d {(Aspadfidasd@ifpidiH des H Juddzty Iso r H | o
Mzj Hizj s ttOMMd30OIs tc d &.doBgifoliel+AX sark) 5/ B.epacfidgls § HRBsIstcw
odHd® § ©WOLdJdud™Y o MtejrHddn o] azbudigz@diss gz M
¢cCdzOMmisjtee LOL OdsM! r dicldslis HCif o i P ME @ Is d fipEORSIdl3 s
d dzH | AMBSHM-AMBId, d30tc G d daGzz! daddisH § ¢ ) O o, deJdt® &z@R].y O 3 .

[ dzv G ok {flfldaegfai&+dO.sarsin Ot OCIsjtodzr Btsdzj jJ o' MEs!
BdBlsdud MSC dn, §Witcdd diz Isdclsts tc fsdoBs difIpiOf) B¢ flso Odzj 2 sl
odH BijMmMitLetdatsyde n; 13 dL dedr BT dzd dzO2 H-j dg'
% o Mlsted WO Sdk f@sdrfolia, G. maculatad S. armigerd d3j Bgdf sylsd %, © 2
Glycera sp Htclzc Otaorfcs czchtaqi (s §arsi- © %5 1 5 ff dzsils dztsfls d
dzd H d o5 9 O dz Laldmgifolits(BEBN 750L£ L%). / diPsdssif s { stsBz §5¢ OL C
j i3z B dzd LNBI3C LH).2/4B 1 OdBBdzr h 28  fMisj H dzsHs aurangumdzO i f
(94,6N 9 46, /DR ZO2H Jjdzgdz" 2 9 Mj ¢ 5O.daAdsi tsH Oas@ dzfifyls Odiay'd'd
f sfmdzj 1A peQinifetay Mstsls o | IHiPls o3j\didds 6 &f/%dF & .8y 81 .d&f 2
IsO¢ sjB dzOtclzy j dz2  dzd h ¢ dzQ  SHEAEG0 IS ) s O dayftid®idiel, dzdzt
tcOL dztstsB tc OL dats R=119 tilidis2h. j2iBlkbOts 0(9 )  fite @i tftctdsjo HiZj ddgdztzofg «
fts tcOd®Z 6@BN0s0LOY jddddsf dzdtctse Oded j &3 tsisdesd Lk
ydotslsdeER. Z59N0. 0323 ). sLfisdodpiseo JdzH S Olsstetse L
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Htse sdz! dets YOMmists
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HE dasisigas@is el ts . d

pflstej yoOu h g2 Mmw,
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v OB dzdj@ sBzd yj Mise j dadz |
dz@ Mdzj H 59 Odzdzts 2
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dd des d §odsydlsjd ds Sstt]
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11 fdzkyoOw A

scstsBh j Mlse s .
. - o j s

] O OBy l. L. longifolia Il. A. pacifica oM d %, s dad

+ O. sarsi
19N1 14N3 .

R 121 26 1i 23 1M 0,188
1571N27 1524N27 N

AL 5101 3315 7001 2570 155309 | 1,000
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0. 768NO. 0.697NO. -
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0. 259N0. 0.036N0O0. .
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1 o d d3j yObzd 3 d ) dad fig 16 fiz dzj J

L daPal§ @zd § § Nis Jsi § «

T O©0OS s

L dzZO B dBOs §f @Ff OL sdz d L B dzud o tsfplsfds,dzd H dfve dls jj fq 5 @
MO0 j HElo SEEatEMdls j dz' dg 2 MHodC ©OMYte] H dz

ststsB M j MilsA tpacifica - OteOCIsjtedL zj Isfyw iz dz' " d o3,
coff JiesoCd Mej Hdedddd o dzd yuddzOdsd ydmdzO o dH 5¢
Z j dedgd df@zj t© d 1 dj dzz ), o Issyj otej gV, HisSo tSC

ftod iBj todzs tcOo dzts?  IsIO Brigifolim2 Ofrperss & fis PR EAB@ O € Is.iSOIs OW
o dHOMBE,] HABWY] dW stc 30y d ts dedastdsz fistiscimstsbji4dBpd(1 , 6 3 NO . 3
dsj toj dzdets o' totso dzj dzdz’ o5 6 Odec 80" GO B RNH Y 8 3 Ejsidy jsdRdDP
ftoj 5B XZOHOs Is slsdasdlsj dz’WizB . dgj 6 0. jOI 7fif jdeotes Is @z j O )
ZO2H jdzts 45 o dimtsedzj (j9 gz ifie@rdzy 2 ), MjHd S sls
9 Mis tc j Yy qrafifica d L. longifolia (85,7%) , ftedyjd3 f jtcor 2 H 5 d3(
f dzslsdetsmlsd, OC 148 28 SBRIE ( Solics? § dzisls dats
SlsflsOo Odz dzjiL26O LG & j°zY BBscHO COC BIdsBOMMO MmMEB I
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(fwils! o dH b pacifieal dzf BPE sSHdls MY % sEds B86H 72 df @S
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s Moy Odj dds, o &OUOd] §sidjH dEdsEd wiipee
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L OGteW L dzj dzedsri sy @Hi SCdas o ,¢ dzj L Od dzj dzdetsmisd & .

s OB dZdUDODOBOM] Istcr MicjHT d MtstsBN jMlsa O BOCKSL BT

uatssBh jflsol | dzz e d dz®| TPF, szr]dz_uOantSlqu_JutGX<%
. L. longifolia+ O. sarsi 28 1,4 10,0
(8-42) (1,31,8) (0,0- 26,5)
II. A. pacifica 19 2,1 28,8
(6-29) (1,8-2,8) (19,8 42,7)

* oy e iSdels) deldsteOydd yJd dziL O.
lted d3j yWOGzdzy COYHBEB  OwOdj Iste® Mmtej HT i tc
gLz dzgjdzd?2 (9 MEsBCOR) .

1 Oyodzs 66. nOteOCIsjtedL s Odzts fiy! zd3sj dz' M j dzd J
fmdad % § ded W AL w2 Mmlse j66z62s 2 OBk Jpdzs ntedets, [ SOC 5§
dL d3d dzd dzd J d3 EMmdztse d 2 mMkh jmMlseo s Odzd W H s dzdzts G 5
Cezff Jtotso sC . RL 9 J Mmlsdats, ylksts o sB dzOMilsw =, GH
Msslse jIsfmise j dzdzts, Mk¢ yd Md sdade” = IsatsB] g bzd Mso |
tcOL dzd yd 2 MtejHd L dzOy4d dzd ? MstezC Iskztcdz - f Otc O
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MlsOdzyedr 7 (s, dOfteddjte, odzjL Of detsy o jdzduy
seqdddw, vyt g d&jijls &jMmlss &0 dhidiHse Oddss?2
OB o dLd3jdaj dedw R Mmsseh jMsar. feskde O 1 MY Ste

R17 Ri7
24 0 L S «"I | !
s3 = | [ I [ s3
A / f | [ [ A
[ | | | [ i R | R16
J ‘-“" f [ .“" c’l s
1 A / f / [ | - A <
54 ‘ / | | s4
/ | J R15
R12
3 /
Q sTA | ST A
o |
2 0 -
[&]
(&)
s
so A/ s6
14 / s2 .
R13
YpoBeHb XMMWUYECKOTo : ;
3arpAsHeHnsa ocagkoB R11 CreneHb «HEe3auneHHoCTU» rpyHTa R11
T T T T T T T T T
-3 -2 -1 0 1 -3 -2 -1 0 1
Ocb CCA1 Ocb CCA1

{ M 8 dAzOydy flsOCRAGR d BEREME d ©jLkd s
fsojndsimisj2 HE" WYOCkSkss MisjHT

vOCddB BBLOL A, dO dJhidjHtss Odzdz’ & EZYyOfisS ¢
ZO2Hjdzr Hoe O Mmtstse M j fij k.doAyifalipE Otestrsi t 45 pagifiaslsjitds s d
ded MOn sHd kMY o Ostshjd d of S Wdgd k€ tsugsdes .,
ZOtlzh j dggeMmigtstsB of s ©alzg trdzts 6 OL destsBteOL dzs d  d BB §
TOEOCkjtedmMsdSd SBdddv, fttdujd o daj &5 ficj OB o
fsLdlsdodsy j JdzHdCOktier | sBEBY Btlzj GefEsls g B § § dzts
Sdets L Oded &30 j Is B fsdzjpjd sH®ELz" | HdB) F &4 to jddipisids) Hfrpiz]
T OOS s taf € (e e OL destsB e OL  j 3, dzjBBd "2 Bt
ftoj HMlsOo dlsj dzj 2 oals dzdstez] W @OdEMtso 52 ftotsdzd W § to
dqdzH d C Olststetso . IL @i oy o flzfidaP@y d dztize | j inis®@ Misdejz s btsdz' €
ftod e walg djQo d2 3 , BB HRe j dzdz’ | W OCIstster .
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3.2 ) Odded Mg djlsi@®h OF OC o OlssedW

) tcO2 5z SO H ] Gl aFp tetsL stsB | tels GAR@Y " S
SO MsdtsdBd i MSddz etk f Odz. 1 Odetsdzr "dds BG Ols Ml
Bdesetsh jlsddzeS sor j ydtod (98, ddurse, Haelpicg 5@ @k
Btcs nsdesedy (7 d 39,7) dsdzdsmMSéd. 1 J¢OfL®H LEH,C
iNd?2 d-¢6dbtsd (17,2, 12,1 d 56,9), O@BWJY{ tsH
Wistetsdzd H,  Md Y zdzC 2 dzdsH tsof datzgBis) e dedguj &3 o Mistej YOJ
Btsdzj jL Opjds dzts? (60, 3). [MmMdzselkz BdtdkzOMMmr mMemisO
sls tsBh j2 BdtB3OMNMN )t ddE jusdh diddBhlsd {§ dslsdtshiso

dtcjHd BOSCtetsL sB® detisfisQ by ®agipia (70,7%) ; Btsdzi 4

f sdztse d dzgj Mls O dzyf Rdzdts-k jalsddeiAMplgladiEsarsi Glycerasp, Praxillella sp.
d dzi sftcj HJdzj dedzr | H 5-6892%4). 0. say dfrazilelthdzp . ( 5 3W. 4s OC
sarsio ntsHddzd o MmMtsMls©e ydotslsdz =, dzd HPRELN G r %l
sBh j2 fdskdshisd), O Liedididdis? MeB o ML, B/isdgs)  j
Bdtsdi3OMMO Jjtej uydmdzj dzedz" = o dHtse B' dzO Htso Sd& dzts
pectinifera- 1 6 9, 0 N 1°X 5,CHz8%1%3 o Mistcj YO B Is! ko fipjdeds O
cftel Mdzj HEE®IsHUfre Lo jLH, dzj Tsflsygls | ifidp ddr OIs Hdz
B4 dz' " J .

I fdslksdshisd ftsmjdiddy odHtss ®&OSKtL 5SBJ
fsylsd b®&JdzdzypOlsr) weBMdzj Hise Odadze" | MlsOdzydd d
cezdfr, dhjehdy ke jdz o dzi408 i iNtzifiasd sS@ts 3Mn
lLuls Odztpdsg o™ Ists?2 yOMmisd dMmMmozj Hise Odzdes?2 OC o9 Olststed d
. wlOdzydd ftedBtej ' W o Bt lss?2 yYoOMmlsd t0O2 s
N.elsOdzydd OCoOItstcdd, cfjtcjrtsHdzs?2 e dBjYHE Jj
IV. wlQ@daisdstpr = yoOfmlsj?2 BERIL d MO L OCtr Ists?

t OLHjdzjdzdj MIsOdzyd?2 dO yJlsr ey §dzOMIsjtcO ¢
ANOSIMd Isj Mis©® [ Odzlsj dzv [{ ts OB padpyOh B 6 Bdz@Yd d3ts
odHBe ®BOCtKsL BB dlssMO BSCOLTr90jls MEBERO W OCIst
(aedutse d MmMisOdzyd?2?, fts sBddzds fjteoar n) BEkMmdz
sSBtcOL 53, © " Hj dzj dadizlVj g tc Afpftoledjolif i toj H j dzj dzd
mMstseh j Milse Od3d . 10 tBtsMitse dz dzd § BLLHSI2AR SO HMEQ { 1©
ftesmMistcOdzMmlis o j dzdzOv dzsC OdzdL Oydvw, dzs ©® CEtstcOLHTB
dlstcj dzs€ d BEAIST W tses2. lted LIstsdz fMtsseh j M
MisOdzyd?2 M f§sorh jdade” i3 L dzOYJ ded ™ a3 flsj § § dzd
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shhdsjd ds djoj&dc0 d sldjyj 0, §ejddazhjflss
(sOB &zd3y O ¢ .
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j tlsd MO dzO0 sMdatse j § dzslsdzbfis§ s ¢ D-CHURAERE L
Is
s

jchsc s g9 C O MlsOdyd?2 Odcttdls B
B sdzj dzls ' 1 19B%2 d e dzlpdes sHIsd) d OMYte] H,
BOCtesL 558 j dZlssMO dz® dMidzj H 5 OadakA & OK p @is ts e
ftoedo jHJdgr dgj Mdsd " J dzda jite tsjdeislfiplls B2l IsdndsdtagfiyCozfvij d3y d
Mtstseh jMssOser j ddddd MsjHddvs s clzf ]t
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v OB d&zd6iP j B dz! IsOIsT ANOBIMUtsa z @v ) IRDF1EHET@[pP=02000)

ttcOo dzd o ( wlsOls d Bls Victse J dglydimdzs o ts| 1 42Mlsadls

Ctolzy - LdOyddsfi §jtj MisOudmdzs { jtd
1i2 0,8880,852 0,1 18156204 999
1i 3 0,6290,595 0,1 Too many 999
1i4 0,8510,834 0,1 854992152 999
213 0,7620,677 0,1 203490 999
214 0,6090,574 0,1 75582 999
34 0,5080,341 0,1 2496144 999

} tod 3 WOaqd iy dzd-Isijdzi?j § dztsls dzsfls o 5 H a1 eceDIET @A

OB &JAIPjBLd O IsjMmsO [ Odzsj dzn deCderd dissunilsddS o of
sBqddd" osdHSe HBOCkSLEGEBE | dissMO  YOSksteOdrd it
(udfds §j Jos)ls Odsoe ¢

. . dlsOlsdf] 95% Htse j ted | p( §fted
#Oodzdo O &' J BOBE [ Gpisid  (dgls o O 1 Odgh 15 dsq
{[BdddjSodHtEa OCIsEG 03760,365 0202 50 oo
{([8d&]jSodHthg OMY & & 0.05260,
ERE IS RSN 0.1580,164 0 >asg | 00100008
%gg%ﬁggﬁ%gfj“ oMy s o4 0,15060, 0,001
gowL!l diBiHE IsISJEEG 0, 224816 0
SHdzs o tej d3j dadzts 0,352/0,339 0. 2 1485 0 , 0,001

1 tod &3 WOdaqq fdzd-lsijazlrj f dztsls dztsfyls d 5 H dav L edztsily @

t Jh O o WOH ot o dzzlstcdcetolkzt § so 5l § figrn o HihEdSodss f
f sfj dzj dzd @®. sassiizts iPd I ts  TBHCtEzdg @Y ) AmphddiatisSa(ls © B dzd4))O.  ¢l.
CtozIftIOC ¢t f dzslsdzesflisd, Is © CL. Idngifflits BQ[ tseddOttitg 2 dAf
f sCOLOIjdzvds dHJls Ho Madtra thinanggs r 2zd hdits dzdizy figdlzts 6 s
fJcodd3w cMifffty § dzslsdzsmisd ¢ j teo 5§ o3l .fipegHolia, O d2d df s
B sds@Ofyifisarsi o cle@f Mpdzt sde" d3 dzdH jJ tetsd3 5 9 C dzOH C
sBddzdw wo dzv jAsilgiMsigsisfsoOX dfody| s B @ LHSjdgzj dzdz’ | Oc¢ dzts a3y
tcOMMdzOIsted o Ols* OCsarsi + A tssaplMgndiftdia +OVl. chinensisL. longifolia +
M.sarsidA.insignisl tcd {1 Issd3 asLHJ2Msead] WOSCIKBKGO ¢ § dzOH
Bsdz h JdzmMlse © BNM dnA f OtcOdzj stctso H dgvs ts gfdgH fij I€ dn,©
(dMm¢S dz¢ iumjld@flsid Misd ¢ 0 s zB©L¢ ©) (lsOBdEZJYO 3.

v OB ZBi @B yjMise jdzdzr | d MistelzClsktedz § tc 5 LOMIOR jsdpk
2O dMmmdzj Hiso Odzdzs? OC 9 Olststed d

O. sarsi + |L. longifolia +|L. longifolia + o | K-W
} OO, A.fissa | M. chinensis| M. sarsi A-insignis | 1 M te J Is J
19 N1 10N1 16 N1 6 NO N
R 13133 513 7i 24 39 1501 0,000
1825N| 317N1 1196N] 219N3 N
. 1825 317]
AL Gl 3965412 1821390 369 2522 36i 549 11710153 | 0,000
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lJtesHtsdzy jdzdd IsOBdzdyr 3. 8
O. sarsi + |L. longifolia +|L. longifolia + T | K-W
} OO, A.fissa | M. chinensis| M. sarsi A.insignis | It J Is j fr]
815\394
. - N R . 0,041
B, /o 295\62,5 110836,8 578\248 1,6/6667 4320139
: 14,2 1339 4,1i 537 5,2 3944 230N 7 3 4 319KB5* 0.045"
1,6 948* ’
3,06\0,09 2,73\0,11 2,89\0,12 1,91N0,11 -
H, B dls/ 2,123,84 1,63 3,38 1,75 3,67 1,06 3,01 2,780,091 0,000
0,7230,023| 0,83MD,017 | 0,745,020 | 0,788,043 N
0,7568\0,018| 0,071
© 0,4990,915| 0,7010,922 | 0,6140,878 | 0,353 1,000 -
0,219\0,030 | 0,346\0,028 | 0,205\0,032 | 0,368\0,061 N
W . . _ : 0,261N0,026| 0,126
-0,0300,474| 0,1530,511 | -0,0700,494 | -0,154 0,889
1,8N 140K N N .
AMBI 85',\0 ® 0’_\030 2'07,'_\0'15 1‘75'_\0'26 1,82N0,08 | 0,108
1,50i 2,40 0,23 2,74 1,01i 3,18 0,821 2,82
MoAMEI 0,70N0,011 | 0,627ND,028 | 0,649N0,028 | 0,5068\D,028 0.645/D.014| 0.000
0,608 0,85 | 0,538/0,713 | 0,454i0,792 | 0,383i0,670 | '~ ' ’
1 Cuy 8,5 11,1 8,6 17,2 11,4 i
* 1M} yessoensis ~
1 tod d3j yOdled U MdA fytpglzy dzj § L dOuj dzdj N tshd
L d&zOd3] déOisd @f OL tsdz d L KRY idaute( b fitsSn@ddlzj ) O : ftedo i
MftcOo jHbko BHEf dzdv W OSCIsO® € d&ZzOMmlsjte dzj dzO

O ) M) ©ysdirél b dA2 fissa i@ is@ ¢ I3 nts @ usk
MOBE?2 o MsC 2 § dsldsiis: v { M jsdjsdfPy Od Bisda s
o dHOBRIOLzs 5B 6 OL dats jRELAPENHA & j GREB, O(9) M [k d3j toj dac
tcOMftejHjdzjdzadj d3 o dermp7 23 0 ORI MO poEdH dzi dzd o ts 9 O o
Slsdztsmdls j dz' dets € to W=z, 2 1 HND,igdsids s ddgjyj dzts 100
BJMisLotsdzsydzr n; 14 dL dedr B'" dzd dzO2HJj dzr 2O ¢
o Mistcj WPeeoldbflig'sp.d Isdlskzdz dz@ j odH%) (D8, §dztfls diztisi O .
dzd H J o saBHBIN 1 4 X 1. /| st ts { ssiBz S OL Olsj dzs B
Bdzd L sSN58RB13)8/ d.ClissaL Og' $ Oz § jteokzs fwisjwwsh ofd
1 0desdz h 28 Mtej H dzt ) B 1 5 izttt CAEBindTardiumcordatum
(58,3 3 2¢, /205 o flste j 1| OY26&)s k. ‘Bssad O. sarsi L Odzd BOdzd Msslso |
stejls’ j d Ujbojtlts)7k)MEe. 6 cdisPE: MFREEJIs d Bdz
JdziH  C Olsstetse L OG W L dzj dzgd v  Capitpliechpitesig3,8860% d3if U H @& i
YOMmilsts o flstehj padficd(56,09H3IN 8 ¢ L2.0/, B4 KO)RL 7 L HOB h 2 L
¢ st dzj dzd v BAOLRISERIPY ¢ B9). S ds dzts 6 f u j MA & Gzdzig s Ols z@ M j
dL dgj dzv j B s hglss 5 H 5] dos'Isigsstipdsafts . d B d s 3O’ tsisH
JLEBjHSO Mdd dzs d §odsydlsjd! dzs S ttetej dzd tetso O dzc
(fsslse j Ismish j iigalslz 9O RL8,5¢%).C u
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¢ ts ts HfifisjolitsL. longifolia + M. chinensism OtcOCIsjtedL k2 j Isfqw  d3j dz
ftocjH" HEMN j2 ctkzftfdqtetseaCd Mmtcj Hded B o j dzd yd dzO d3c
Bdtsd&zommr , d dzH J ¥t ABEIMBMBIEO o Istsyj otcj &3, Bt
MsOldmisdscd s dzOwLsO d d@H.j S B8 ddpditz H 5O sy
cOL dzstsB e OL dzOW  ReUdDAY 1G] tcas,0 THONO0 (1 1) fl o oo dz
tcOMY toj HJ dzj dafQ ,dB 397dNH05 9B 1 (7€ s Is 15 to ts 2t Istitsjims{dsdp @zt Qs ¢
Ydotslsd0) 3@6NO, 0Rgcets o OMMsydoOydd TdED? o jsdis o 4
d Bsdzj j MlsOdzyd?) , fMtcj H Ctslstster R yoh j H
(Msslse j IsMilse j%dedzts 1 A5 {f (lztsAs2izs5N & grmigetsldddndiddlie s © dzdz O dz
oltstetsj Mjchifemsis. QA" ¢ Odz  wRk2j 32 8 ( ARI3F | 2 L?). /)
BdtsdkoOommj, ¢0O0¢C I,d dd wdetiztfdi@de s © j dzd &3 Mdzj Hise Odz ff
J YScaphechinugriseus(44,5 4 7 ,28,IN@ 4¢, /4d3 o s tc j YR SIS B SM.0 )
chinensisd L. longifolia tt O Mt 5 dzOc Odzd My § H 'dafs 3  flzOH j o WRkls,d2 d3f
ONOEgHB I tsLdlsdodyr j ddzHdC Olstster L OGteW L g Qs c
Bj dzlsithfis@cds? ots ofMmjrm byl @Bl d&tf igsg s Odzd 65 3O MM
mMddz: des d fodzsydlsjdz dets Cwtetc] zdtetso Odzd fp B
Mtsls o j Is fijdste § fpgddgfizle y O W = 11(1194. &

Il ctlkzf fId tc toagHojia + M. sarsisB dzOtclzy j dzsf BQup G HIEG Is z d
o dHI Mistej yOdzd i): YO j100edf j9A); §8fn [p CfdmQide fikls O d Is § dzj 2
WOkdzr BT dzd eMmlstej yd dz@én dzO Blistsizj tfj dztulg digs friflasddztsto ts(figigg «
o dHtHalzH g C fy | dadzetf dePitdsits s B I jlArirjdsoladDOsprlsi + A. fissa L O dzd d3OW
olsstetsj g Mlss MtcjHd o©r Hjdzj dgde" = OfMMmMsyd Oyld?2,
ydlsr o 0w dL d3j dzude sfyls! , L dzOud dzd v ( d @) 681 d,
BiSG OlSOdL defstsB tc OL dzO W R=F GoliHp i+ @ tp 88 © NOd3 j(td jpozdies o dzj dzdz
cOdzetso " 5 twWOMY toj H g=bizj Bzd 5 MO , DRHOSDIsStes? Is Py jss
slsdesdlsj dz/ dzes € tc W=z, 2 0 5100, sUsHRdFs Is ztsmisd o  daj 2
Slster o sd3 ddd tonpioliasdisM. sarsi (286N 1 1 8155§ 541 ¢ L%). /BB d s d3O fi) ),
tej HE d Po) f(tgd Bstem$ d 2 Migutsgpexcteriyessdensisl dtste$ OAsteria® j L H
amurensisst dzj HizjIs lsd@jIsdls! , ybkts wlsdshdls] d' 268 B! i
CdzOo dz 5 SBEOL A, Jd3jdedets 1Isd Ho O odHO Secffuly tsi
o s stRGESc?(dyls © @NGRHPL86). M. sarsiflstsd s § 5 1 Is iRk s OL (
h j Mls s5d3 Lddgnfjfislipn | dzO -ldf101RB8,7 d 1,6R0,76¢ /A3 ) sL dlsdo dz j
L OG W L dzj dzd W d fcpisigs®g &Pdegd d j H d dzd Gaastagefringsts dzd
japonicad © j L H jAmIpdcificds( & Miste j yOj didtsMmis Mtstsls &) Is filfs o
dzj L dz2Oydlsj dz' dzr &3 9 C ZOHtsd3 o 6 sHzs ¢ f uzfs 5 Getf Mids sl @
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dL d3j dzsls gW3j tc | alZddists Bgts dzsmisd d B Jdsd3OMmMr  tSIsH |
f tsdztsy d Is jtede jodis] tst® Odzd f tsBh ddi3d o j dzd uddzORd § Ote
g wisth dpefizlz Yy OW = 103 %06k o

R, dzO Ctdsdz B\ , JI K. anEgnis [ des R Ot OCIsjtedL 2] Ismw  dzO
gL Eyjdedzr » ctkzffdqteso s Mmtcj Hdzd d3 yd fdasidslzdoud]Hidse
ddeH § ¢ MO -lzdjddptict@® dzts dzOdBtsdz " dBd BJBRBOMMEBR d
]l sHtsB dzs Offjindydi@EYPF B JdsdBOMMO B EZMdzse dJLEBO dz
ftod BsteMC dd3 GtejBjhCaihfls i Ok H3jHltg OSSO L dissB e OL
Gtolkztf f d BESNQAHHN€ 1, 91 N0, 11) ) o' tetso dzj dedz’ o5 6 OMY
(=0, 788 N0, ®4 X sbstes?2, ¢0O¢ d ot oMmjn tMisOd d
tcOB tsls, fto] 5B d&ZOHOs Is tslsdats W=D z3 @8 N @ sl aiffecjs
ZO2Hjdzs 29 odHtse BOCtkLtstBj dissMO, %d zssdzj 6z
o Mistej Y Oij iggdsdy Imsgfgnisd S armiger ( 6 3, 6 %].1 684 fazslsdztsmisd
dZdHdlzj s Ho lzMmlso tskdugddlista Benhdyisialzd2® msignis dH jJIs Istcj Is
dzj M sdzr S5 Efmksizf OW | Arga bducardi@iNc5tZUN 1860RANRAS 1).d/ o3
dBMBdzs sde" 8 HEsdBd dzOdels sy 5 B d M. g0 dngicc M6 dar0j)ds W |,
sdlskdz dz"i2 dzdohdH yjlso jtclBOD § j tAteHsaidaridi d A. pectinifera
(Mstslse j 1B HBj Mg 1 120, 1 46, /3 JidfisL dlsdoe dz j  d dzo
L OG W L dzj dzd W U5 ts dztz®  m J OGS dfi s dzdgisdOtds Iz ilfzO M J dzy delf W
5B jjHOHHAZztHGES ~ Stewz) d B)lso j dzdzOW  § sdzsy d Isj dz dzOw  fpo v
odHBe M BN j2 yd mdzdpdfdatssiislz 6n | s 19/dggHufjoddOu iz&FH dz' Cda™
- 20,7).

sO¢C d o LOdzdej ulstejSdsdd i Misk Bls isfted Wi alas 3 ,
fptej H ' B dzts 56 tc Odzd & deHzy J claRlicOdags 23 d L Oc oW L dz
CteOdE dzsBj sted yd MEd2 MmMisOes dzj dMMmdzj Hise Oded, ¢
d dz, LOddzj dedz" 2 f j mMs¢, 3 dzC sL j tedzd Mlsr 2 f j ME
MzdB3dtetse Odz" B HEOERdHsd ] MECOL Odzd i BIBEBO  Bis+
9 ¢ dz¢t Y dzdojdzize a0 3 stc ©, - Ok@Gls] diddfd f MBS L Oc
S OHISTRRIMIs § f § ded ¢ dzj L Od dzj @zddis @yffa x| Hs tegj@L}Adsldng 2
OB ZdNjP j B zdzt sOIsr CCA Hdv BdBOMMT HEdedz" = Y O

( ANOVA) Hdv f§tdd & &sHjdj2, &EsHjdj2 f) fssscd
MlsOlsdMisdui MSOY BYyjdC0O drn kjtdkse § GISHj d' dat

L zOud disfyls:  Shj2 (APNds o) MisOdase ¢
C

] OOy | Df F | Pr(>F)
[ BhOW dsHjdzd @ sttejde 4 MmisjfdrafJREESF f dzts Is dz
[ sH j dz 3 0,664 1,666 0,001

[0S d 54 7171

43



ltesHBd jddj IkOBdAZdY"T 3.9

1] OO I Df | c? | F | Pr(>F)
l sfdzj Hso Ols j dz! dztsf) o C ozt yjdedj ( Isdd
| d&ziz B d dzO 1 0,249 1873 0,001
TPF 1 0,219 1,648 0,001
Gr 1 0,196 1,478 0,025
[MlsOlCd 54 7171
stOjorj L WHMYySlr (Id{y
| &z B d d&zO 1 0,248 1,867 0,001
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BBtsH j dzd ddzd 9 $ dz¢ yJ da GCALDS ddzj ) O df'tg @1y digjj tdatis B Is o
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B dztf 5o sz e OlsT o 18 ORtgts 56 i GRlEAN 6 Oo dzd s j dz' dzts -
nO©OC s tedmisdClfds, tierj flztdgf @, S d2 d HOMj of f
Ctesdi Jstkedlj dnNpr dafftesugosr, d of ey EHPKLO
slsdasdlsj dz' dzgs Ctezflizo jolyp siguBagllsdgis omsj Hdzj § o d
cOL dzssBOL des ) L dyd?2 Ijstedd dJdaW stedz3Oydd (
Fqu¥jitej dzydoydy ESOL Odzdz’ 7 ) sasts O o dijsdzls st te s |
YOS ktstss ¢ i, UAshis Oo O H sdadzy.q j tisls &tsy jfdgh? Sd d3l5
2O thdse) dMftd Lo O0ddw MisOdHOwIsdz = ftetsydt
i tsdzlz Wfols['j] Bzt g e v lsdasmdls j dz des MistekClskzter H
MlsOdzyd?2 COLT o Odzd ! dzj to Cuin@ Lzl igds d ¥z § d Ot a® diggztsc
f5i42 MlsOdzydd d Is.4§. (oefmjets BT dts o' HJ dzj dats
COL OB BOddzse s dPbds | @We @i jSHOOs Bz tjL bk
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10 dimfMmdzj HEZJ dBts 2 OCoOltstcdd tsB&OWKEY J dats 2 (
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(Mtsslse jIsMmise j dedets 7 7, 41 d 31 odH; 38, 20 d
ltos nodese ] sdzdzs MSd Br dzd Htoej HMMB@ddzj(dZ dl 45
sMisOdz! dz" | ctokzifsf-81 aduz® yOomgzfjlseo stceyOlsr j d3ts dzdzs f
dzj di3j telsddzr - OtcOC K] HPMsdEBkRF Mo Ms®J YO BsMisd. 1t
Bdese sh jIsddeS s jJ ydtead, BstemMSdd  Jixd, Ho zMmls
f dztsls des s d 1 Relychadtgy Aethhipada d Ophiuroidea 1 © BBdzj J Ud &
MlsOdzyd?2 B'" dzd dzO2 H j dz 1 CL j o3 dzw ter Hise Sdz! dgts
¢ dzO ffagtofoveatdMolluscgd , o dH o OW f tod dzOH dzj  desfls! € Slst

dtcjHd dzO2Hjdzdz" = o dHBo GOhagulata(Tlzey - %o Mis © g
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5B dzgOtolzy j dgs dz2O Btsdzj j yYj B fsdzseddzj MlsOdzyd?2.
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ORW dfAeprellas p. (189N81 d 121N47, 8,5 d 5,4 %
B siOMide hfif 3B tslstc’ o s df. olrdaui@6e GdX 1§, 7H tadvds o
BB BORM] 7 %, o Mis4s3NYQ) didilsvizs hdj L O dedds Hiso S
MBtsteOn Ho kzMlso tserCelsariastimassmigdas fifristtc j y €25 dgdsdnds sarsi
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1 dsBOMMO sMsOd: d 7 o9 dHBo dEIEEONL). 558 j dzssMO BT

1 ts fdzskdsihisd §tsmj dzj ded W d BdtdOMmMmj dzO
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| . wlOdydd fHtdBtejydzs?2 d yYjdstcOd dzs?2 5B dzOMls
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WOClststese Mmtej HT (), fMdzj Hts9 Ols j dz! dzts, dr O datsdj
B kMo dzj dz0  CsdzsedyjmMéd (lsOBdzdyd® 3. TV, 06
Meskespldd M ftejHjdzjddjd wWedvslshmw Mttsshjmls
Ld2Oyddsj odzdvdedj BCOLM90jk d fttshmisteOdzmlsoe j dad:
CBKOLHE djde "j2 MmMsjfidd, yddz dz0O 0OC o9 Olststed d
fMstse b PMisyj sSCs5 tcOL ¢teOded YWJTIR R Otc @ &4 to dfy l&eQ dedndvw
ctsBh detsfils: 6 & Mt oltster &3 ¢ dzOMisjtesdy, yYlsts, B L
ftetsfiste OdzMmls o j dzdzs § ) EztizSCORIESNA] dd . (

v OB dzd yi@ j3L. Hdt s OlsT ANOBISIYE 8 fz ®%  fi) B-00s,d fdsa] $¢D,000) 6 1 1

409 dzd o G w50l d Bl d Vieseo jdzlydmdzs ey 1 j2Misadls
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(Mds. HOdZij). stttk beesfh’ fudhs mEHY S 5do
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530N36 6582N3 741N4| 2518NKN3 .
A {dE — — — 7 2224%10 | 0,002
241 743 4392 8300 531/ 997 1026 5883
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0,131 0,681 0,5330,717 0,281 0,587 | 0,386 0,787
0,247N0| -0, 046N(0,202N| 0, 033N -
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maculatad ¢ k& d3ts o Didstylispi f ¢ OL O8d o Mk j YO d@3dsMmlis dzO
dzdL € dn L dzOy 4 dzd 2 sfMmilsOdz! dzr = Ctsdzd yd Mise j dzdzr n
dzd H d tc s.doBgivlia, dzO2 H j dedz” 2  dzO ISINEQC LD / R @xtzy do? 1S
i dzts Is ddtsZrds,d3  %; E fmdzj S.bombyydststs st @ tsckdods Ols j dz@ Mts
%) , dets dad3d ¥ W d2 HBotsdz dzes MC tetsdizdzze E.ctwadgrinfm kz .
(68,83 8G /269, 5 %, fdzjMi Btimpsoh? 23 d& %), 5B dzOtelzy j dac
MlsOdzydw n (Chdadetss] WstsBh jMisoets R OtOCIsjtodL zj Ismw
ctezffdtetso ¢ Mtej Hdzd B o dzd ud dzOzd udmdzO o d
Z J dzded df@zj o © ( Is O B[ gzdiziz)O C(I85 1 By j dz B ts GdfMs tsg | HodgtH,(
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HS o9 dHO CizIBEROUSPTC B dzOtelzy j dzdz’ 2 dz® s 2 f dgts 1©dizs f
s dzjddy, BdsKkOmMMmi, udmndid efdsHos o6 tedz LY df@sjo dadd!
ftcj o smn tsH d Is L. lptmifoba+ Efrrdattm(ls OB dzd 3).f dBO. IisB dzOH O Is
B3j dz' "dd, des HBetd dts o st d W0 1 2202 [ GzipisAsT )
CO¢ Q@fmfmAs ydOlapdifglia + E. cordatum Mo dH jIsj dzt Msekzjls &
Slsdesmd Is § dz¢ dzts € to AYflsdB U dzs te 8 BdzdoUsdtgip) . tc g wz@ztBd fc O dzdzts
Mstseh j(REBE®HAHOZ, 10NO, 16) M fdkzsats o' tise dzj dedz o
tcOdzce® @, ¢ 1 9 NIOf jJOBHRj)tgls 5] yj dets 68 o dH 50 HEOQ L St
Capitella capitatad A. pacificai f sdzsy dlsj dz' dzr | ddzHd S Olstster L OG
ZO tHds2 JL stej » MisOdzyd?, dzj o desfmw MmEh j Ml
sB d &z ¥ s dzts ¢ R ufg @ lsplzjfipzls & fifGstesh d 20 ) plEs Y& O s tcsB
tf toj Hdzjdedd 1 Cwu B J Mifds"OEmiddddets (o fMjets Isted

l ezt § gl &.gnGicrocephaldsls d3d yJ dzs H 9@ @ s @ J iy ® A.T3E 0
macrocephalad S. armiger ftedyd &3 f jtcor 2 wg dzw j Ismw OB M
f dztsls dzsfyls 86eIfg RdEjLtlzd/weddzB 4, 1 %), O Ctdzdyj Mlse j dz
olststeisdzfso j dzd € (. 1ts BdtsdzOmmJ dzd H d te Iz jTisboréalisH € d -
(102N109¢ /408,2% ©ls tBh j 2 Bd&sdzommr , o My.Isagrage&ppatits i ls
LOdzd BOJ Is Istc 9,87 jo P dgj, fls 5%) (, dzj M¢ sdz! € Gycelafrpp.z§ O
9,8N1 06 /0df7, 8 %, o Mmlsitdj7yCh ds®Mmis:  h j  dij A fissaif. € s
cordatumO.sarsii o dzsmw Is lsdetsmdIsj dz' dets o " MsCd2 o ¢ d&zOH
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(6,467 ).t j H tMisOdz dgt s Offfistsgd QD s ddHJtelzj Is
odHBe, LOd®KBOjl obtsttsy &j Mists st { exftsleamisdiy @
313) . S®igfsdz BSGOlstsPL dpts{tsi Ol defis jR=4ENHE 3 | BN, 13
s toj dedets o' tc® ) teicdzez] dgj daff s o3 tc @ e ®,as6 1 3 N O , u0telj H) dzj
L dzOy WBlsiOIs d Misd € d B dod,L 833 NO , @ezs o dH jlsj dzr Miso k&
tcQo dztsdz Milsdesh j dzd d slsdesmdls j dz' Idhisi cdgl deS da2j dgf B
140 odHBa &OS tcliste ds s 1 AlA=EslipOR: sefbsad Nereissp T §f sL d Is d o dz"
dqdzH d C Olstste’ L OGtoW L dag fddd 8 j y P deffy j s df § deo dzt®8 Yy Oflsts
dL dedmr d dzgj o desmddz Mkh jMmise j dedetsc 5.C8 Edz® e @ yg M
MsOldEMS oL stsB j dals s B ls  LRdgjtedsinty) lefipy ) s ls o j dadk
fsdztsy dIlsj dz2 dgOWw Mo w L+ f dztslsdesilsj?2 lsHjdzt dz2" = 9
ydowlsder i, ddzHdoe dHlz OO df11H). &8 d ts d©30 ) fn

s tsdzd Y J Qlcedl Is jiipdafjfils O H 52  Is 5y CdgO i Qaisdptdsld CiEde
0 C dzs y@4ztf OtcOdzj Istc O ( MlsOdzH Otels dz" J GdHtesdzs e d Y J
WteOCydsdedzr 2 d Rd®RdUimMSd?2 MtmlsOs HBdd ° lsc
fesyj {its tlhjd dshisd ¢ f§@ t&dosa@rs dyj tsHediaR) nis
d LOctwWLdwWsh d3 O jIBOSpE @ided Y BN dr § sSTRFL Ols j
MEAN ENTR] Isd§ . ydfmdzts MsSteOlsddkshn' HE& 27, d&s o,
Yylsts dzy ftsLrotsdvwdts ftoeddd dzdls! fsh Oesobkze ftesyy
1 SilssBE" dzts o ff Sdzdzj 2@ H O day fifj RO Ot fiyfigg@HS ] s vy j |
L dzOyd dztsmis d 1 g edrrdzd glatah s tc 2 §j IREAAKE Mk twOL Hjdz 2, ¢
tejLEd O dzgj ftedotsHWIsMw) . vOC2 §fBHABH {1
Ylsts HOdzts o tsL sy detsfls! f tod 3 dzd Isd3ts HYfj =IO ¢ ts19 B A3
9 J dzd WICEEE OL OddP o dig dadWdzsouy® i § 5 Ho O T  Gzle ® gz tc
MtejHded?2 ©OLBjte L jtejdze BSMOHS O; i sfdzj O dzO dzd L
WOCIktstetsa © dzjj BN dzs HtsBOoO dzj dets MmBsH j toy Odad §
94 Clstste f sMdzjOdejdglz Bls[@E QW sfdzj H &5 oteifls j dig} telasAntisH d d
ftedd3j dev jsfpw ot ofmjn MzjBdzs BGE" ©@OdRY fshd s
MzBdtetse Odz" &  IPss@isdduiils d3u.41M S d L dzOyd 3" di3d ¢ OL
o ¢ dz¥ uJ dedf ) teg) udimifizj tdaplats fdzdets B)CCA.

# stsB N j s dangifolia + E. cordatumf tcd ztetsyj dets € d dzls O¢C Is
ZOtelzh j dzdzr 5 B dBIsts Od3, slsdesdlsj dz' dgts 5j dz€ s tSH
nstesh s ftosctej 9O dds?2 o dzjlsded?2 fjtedsH, d Weo dat

] YHesBds] GBfdMOdd] d twjLbEzd O™ {§tedd.
[BhjdCt ) MasBsteOoid |
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M ddLCdd3 MBsH | ey Odzd jddp z @EHAg o B 6), dzd s ®® dzd(yt®d 3 .
D.cardalia+ M. sarsi+O.sarsiB " &zO HBotsdz! dets Y JMlsCts ftedovwL O4
sB dZOMIsd ©O2tdZO0 OB, GHJ fn) s jtsevCd@| | H ) to 2 H3
ftsoted Y HIwasalgdztis? o OHddz] dBi-gBd MLOLBEGHESBO.J [sd
MsMisOo dB5zd @1 ctelkzdzlsT Bf dzd dMm¢dzt ydlsj dz dzets d &
stec Odzd € d.  HltSthrribyxfy E aasdatumtc O s dzOc O dzO ! -28z0 d3,¢ dziz
Holkza M&zEyoOws d&O Md3J"h Odedz" = Stlkzfder = d Mmted HC
GtcOoad2dzr » WttOCyd2 (MsOdedfjtc BH dij 16t dzacfffylsor Rts HYd
cHtsBOaCts2¢e Ctwkzfder n fMOBBdIstse dzO Wisdzgj dzdL Gt
| oz @ t®omacrocephalds W ¢ tsls j d&zO € L Oddzj dzgdz" &3 ff j Iy Odzr
dgdz'r = cedHtetsdtsedyj MSdrn Efmdsesdwa, GzOo dz" d3 tsB &
Mz yow s Bhd2 Lbktetseo jdz@ L OGtWL dzj dzgd¥ HEPRHOHS @ ¢
H dzv Oy ipogiiolipd-dE. cordatum MtsMmistsw dzd j d3j Mis SthentpixO dzd
+ E. cordatumd A. macrocephal® r dzs dzd B ts dzj dzOtclzh j dzdz" a3, dzd B s
ftsotcj YHJ dedW.

v OB dzd14i® j3L. kdz' OIS ZBE Maistiaefr = M dotslsdy R: HIMY J
( ANOVA) Hdv f§tdd & &sHjdi2, &EsHjdj2 f fssscd
fMlsOlsdMmisdui ME O™ 6YyjdSO di Isjedse 6 6lsHj d dat

L dzOyd dssfyls! ©fMj2 (-99Mds § jtjflsOdss s¢

] OO, | Df | c? F | Pr(>F)
{BhOW dBsHjdz @ ststejd 4 fis | deH{MEBN+Cee IS
[ 5Hj & 3 0918 2,072 0,001
[MsOC d 20 2,956
] sdzj Hiso Ols j dz! dzs)) o C oz yj dad j (
| dzkz B d dzO 1 0,375 2,538 0,001
MEAN 1 0,301 2,039 0,0®@
Cowa 1 0,241 1,637 0,001
[MsOC d 20 2,956
stcOjorj A WWYClkr (Id{
| dzz B d dzO 1 0,368 2,489 0,001
MEAN 1 0.247 1,674 0,008
Cowa 1 0.242 1,637 0,003
[MsOI¢ d 20 2,956
{ md
CCA1 1 0,380 2,569 0,001
CCA2 1 0,316 2,137 0,001
CCA3 1 0,223 1,506 0,004
[MsOI¢ d 20 2,956

ltoddsj yodedj Ctedilsjted?2 mMBe @&k OIdj s dow
Ctodisjted™ Pnidd jjest Isdats s fHp 8 O dnjsroded dntisff lsydg ) ¢
BsH jdzd ddzd o ¢ dz¥ yj ded@CAIS5 daaj S O df' § te(] telf) Ldalg’ tedzts
fted odishd COdtsdzd yd MEtse s GIEADd Y H fdad & Is de iC
sMOHC O.
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v OB dzd yiO BtcAdj Istcr MtejHT d MsBh jMisoa O BOStosL s

g4 1SHJ to) . l t6j 5B d&ZOH
ustseh jmisot! 28 Iyonisam® S BATPE By s g
&3 Bd3, ¢ Co 136 d H. sls dzts ¥ *j dz
e 14 6,3 39 13 [ ddzCdi
I. L. longifolia+ E. cordatum (7-26) | (07-217) | (04-12,0) |(1,0-2,0) (0,22)
Il. D. cardalia+ M. sarsi+ O. 29 524 15,5 18 ;P dza;zg ltssgak
sarsi (21-35) | (39,7-69,8) | (10,2-225) |(15-2,0) %0 11)
25 0,5 0,7 14 1jMmed cts
lll. S. bombyx E. cordatum (20-28) | (0.4 0,8) 0511) |(1,315) (0,53)
1 imed
51 213 4,2 1,6 .
IV. A. macrocephala (26-67) | (12.2442) | (07-105) |(13-20) o d?f)l lag)ts dls

* ] MCesBEgOD BHOHC S ftdojHjde Misj Hded 2
) ted ) UyOdeddi® S OYHBCEE §OLOd] ste® Misj H'
HdOY OL sdz dL d3j dzgj dzd?2 (o MEtsBECOR) .

mybuHa, m | +T19 -T17 CopepaHue opraHM4eckoro
pge—#— Ymepoaa, mr/r
14718—fr7
12 -
- T124
— 10~
N e
P, T2
S XT3
; Lo T xTE
[e) S T20—"T23 T24 715
710 7
76 T11 x
™
ors 726 714
& //
\ A X
XT4 N 79 T4
A A7
T16 T8
T T T T T T
1 0 1 2 1 0 1 2
Ocbk CCA1 Ocb CCA1
o~ CpenHuin pasmep 3epeH
+719 pea p p 3ep
{ 4717 ocajka, Mm
[T18
|
/
—_— o 412
yd
/
o L %
5 /// \_\\\ T2 XT3
[e) TZCJJ/ /\. AT 025~ \\“‘:‘.—24 XT15 \
/Sy T3 N .
T10/ / 7= ~
6/ / Y A S
e S R N
- h e
) T4
T T T
1 0 1 2

Ocb CCA1

{ Mz dzG g 6B 62Oy dw f)ls OCRA (f Wzisds jdisstigiststely L 2 dz! s Ols '
ftsojter aSBJRsEEY Mt H'
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Il dktseyj, dO dMmMmdzj Hso Odzdzts?2 OC 9 Olsstedd ¢ My
YdIsrtej Msseh j Misoe Ol log@iblisH dsrtatugy Azlnacip&phalaS. bombyx
+ E. cordatumd D. cardalia+ M. sarsi+ O.sarsi.t dzv ofpjn dzedm R OOCIs] tod
BSGOIsMmlsets d, G dzOo dz' df B B CEHEzsc § Bicig? d F s 1)k
B MsssBdlsOdzedj §tsMmdzj Hdgj 2 ctwkffdesoaCd B'M dzts { &
OfMsyd OUdists Noj' Hg tizj dptle’ | fbsted WPMb @ dzlV ste 3Oy d
fsCOLOIjdvr tOLdssBteOLdY d it §OOdjcdmdd jt
LdzOyj dzdw t©OL dzdyder » § OcOd3j Istctse  dzgOB dzt H Odzd i+ ¢
EHOdzj dgdz" = sIs dzj ets MmlsOdzydvw n, Ylsts ¢ o s jodzizs dss
osLHj2Mlsadw, 6 StO2di?2 RBEFBHE. 9ol sthjtei BPJC
odHishbtsL dlsdodz" » ddzHdSC Olststetse L Octow L dgj dagdw d 1 o
otsLH]2Misady, o dzj ¢ tslstsdgdsils dhfish] dfjj Holssfe @XsEid3 3 Js O d
d o L Odzdoe jdz@ tsdhdzjj e @t gz Olastcf D Ftsylsd Ists2 .
tOMMBOItede Of Isw  d, o H JHCNdzdsjdgzy EOY 6§ Y dzjfntstse " § f
sBEkMmMdztse dzj dzO0 H j2Mise dJ df cdzptetslrl dz' ~ls qW @Sdis tsdaltste dzls
st Odagf{&fHlzjls tlsdgjlsdls’ , Yylsts MmMiejHdd?2 t©OL A3 te
f OtcOd3j Istcsdzg, r~rOLOCIsjtedL zsh ddz dzOf tow 3 j dedetsls ! f
0 Cdzs yj ded i oo dptdhdiisly;, s tc Oy Ojls dME dzs ydlsj dz dzlz
Y J dzts ds HdiOflze OdzC 2 OCo Olstsig s 5- DEDEIsjtcdL 50 Ols
tc ©2 tsdz.

34 ltedBtejq!J |1 ZOHddotMIssCO (2001 ¢.)

10 dmfmdzj k) ds2 OCoOkstdd  #1 dotf H o HHjiisdd
BiMisLotdsyd R, ftddOHdy0hdr ¢ 25 kOCMsdsd

Uz 30 dadats 2 fs ydmdz odHBe ftcj 5B dZOH Odzd  d3dats
OB dfsHT  HobkMmlseosteyOlsr j dssdzds MSd ( Mt j s
sls Bh jets yYydmdzO dzO2Hjdzedzr = o9dHBO) . [ 4 Mwls d dzt

Biod ntsdetse d J T W§ts,dzdatlzfn&PJtels lddr, 3, 6, 7 d 3,2 %), f
fts-41 adHO. y Of j Hiczedrmr oMfMmistcj YyoOdzd ! Bdzs 6 5N
Ho ZthtsqOIls™ j d B ntsdetsedd Bsdzdzs S d, LOIjd3 HJ
94,1, 82,4, 79,4 d 76,5 %). stsdkj ddn dzO B
cOL dsdtsed] d CEkdktser j t©0OCd. 1t Bdtd@OMMI H B
sls tseftg@OfgMmr ), (5 { dfsszEddsdls{ s 4z Azd®) ; o ¢ dzC
1Isd fsCOLOjdd B"dZ 9 tWOL"™ dgjdg M j.

stcj Hd dzO2H J dzdz' n o dHSe BOCtesL stsB j dzZlsts MO
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L.longifolia (795% MmMilsOdzyd?2 ), L O dzgj 2 Mmdzj Rhibree Ggent&@d@®,6) s dzts
thd 5 odHtse ydotlsdzgr » BN dzs tsB dzOtclzy j des dzO  sd
d3ts dzdz# Tpheora lubrica H J ¢ QParsderippe granulata 0] SOC Y J Is tc
BRdzes e tsh j Is d dz$ 5D baSsiDygprdatiajdXS. inflatum o Od3ts 2 Mdggetizdzas ¥ B '
f s dzd A joaxiica(48IN 861 € L. / aX dzOH o 5B "il22,0 Yiaf fifisig padas ndgts fi
47, 1 %) , HOdzj j M L Od3j Is dd. dardaidsdiils IGngiBlidzth] @0 Mg 1 S/
Hd&v11,3d9, 2 %) . I1ts 9CdzOHEZ o el2OR4H | Badds B0 ipfifg «
fls O dzyld89%) (H o zfls o tstcy @lscorda ongalikZ8 7N 1, 5 cdi/sdgy o
B3O ; MdzjHkzehdj L O dzd d3 Is ©OE€ExpqgrdattenH Hdsjz G ds &
Ho zMmlise tstcy Ols Séaphaigs trdaghipkilzj MSE sdzt S5 SlsMisOo Odzd ¢ 5
(221N122 o 17, AT 6 Ad3 HisHzy, 9 d olfls, 8 YWl jddzsriisd . 5,19 SHEO f
sMlsOdz dzr 7 o dHBO BOCLKEEEBY)LssMO B O &j dzj J

It Bds®BOMMy odHBe HBOCttsL sB(]UistRIROG B MzPi
slsizlsMisdise BizO)B ' Is sy s Hedglgifdt” d gjiofdaf stcdctclzt f
fn sH P6d1d % ( tcl dg8.9):

. #lsOdzydd, G dzO o dp'd3k tshipSE ©E@adte d3H o | MlsOdzydd Mmd o
ViMEtd?2 S A8, 8,9 Qe 624, 37, 39, 55, 59, U103d U104);

. o ls Odzy f 6 z teefcASPAD] of tsH dz2O Mis Odzy d W(Ulg, Az & 19C s L
105, 108 A42);

. ¢ lsOdzyd d f tsfgéiitfuis sydsniR | B A4 lsidicd sdgringn Mmis ©dzy
Mtcj Hdz] 2 YOMmisd ad8z18 HE3BAFA2B);0dzd 9 O

IV.b s OdzgzdRds B sdztslsts2  F714 120R2)r d sd3d H  (

T Hijdzjdd] yjlbrtejrmr ¢ dzOMmilsjtetse  SHIANQSBHIH O Is
Isi Mis©O [ Odalsj dzv ( Is[OfBtaigdHyjCdzw3.h1j6j, d3 .L1d2Quyd dii3tsj 9o dzc
BOC oL stsB j dzZlssMO SCOLT" 90jIs MEzRRO W OCIsstetss Mt
d MlsOdzyd?2, s Bddzd® f jteor n) tBEMmdztse dzj dz0 1
9" HJjdzj dzdz' j dittlz Y fod tehpmtlisfo j sMlsedd M ] H ] dzj dzd
ftedyd 3 ftesmMistcOdzmlise § dzdzOW dzsC OdzdL Oydvw dzaj BEO
LIs@imsydoOyd?2 . Iddietse SidldasO id dz/ dzs Mo w L Odz" Htclze
ftsor njdedz d3d L dzOdy j e of dfdH dnjissydetgfigls d ¢ ¢ ybkzy sdiskze
W HO MisAAANH4A37 AS5Ad, Mt r)jleEEg®,B ddef7Yy O ¢ .

[ Mdzts o dzts 2 9 ¢ dzOH ots odzzlstcdctolzf f bdts] GBI tHH
~nOtOCIsjtedMisd ¢ Od. langifdliazd Wi tso diftdirfsfldsdzts s Mdzj HisSd3 L
slster o s5d3 tc O ipbasdtO e jfsthyw B d sBOMMI, o H tSdfldumt tcts*
(s OB d&zd8y)O. ¢l licLcltmtifplinls ©OC 3 J OB Mtsdz® Isdzr 2 W Oso ldstintetds2,
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dH JjIs Htclkzc ONotonfaddiafericauls © © H@&wdzerasp, S armigerd O. sarsi, {f ts
BJdsdi30@asi, L Odzj dgi tc@edebz@ulusmarginatusG. maculatad S. armiger
ctolzfflif ff ¢t § dzslksdshisd, d ft BdsdkOmm, Plilnekce s
argentata H tso sdz! dats H Odzj ¢ 5, smMtsB J dzdes 5 f dztsls dets iyl
f Otc O3] Is tc © dMaBothasp, dzoed el PF qdz OB Misdzt Isdz” d3 dzd H | te
sBO fCOL O] dzv Afspadfitefy O SWdodglizw t3 dst)@ L ts d3, 9" HJ dzj o
mMdzj Hizj Is tcOR)MHEO I ts d & Wiggifpkast . bassi+ S inflatum, L. longifolia +

O. sarsi + S armiger, P. argentata+ Macomasp d A. pacifical tcd {1 Istsd3 o tsL H
WOCItstc® ¢C dzOMmisjtce MisOlsdmisdyud MEd L dzOyd dits H dz
1l d dzj AvB| d M-AMBI, d dzj U de@2d dfslztsis detsmls d , gdzn § € MO
SkZOLC O (kOBEZJYO 3.18).

A10 /AT 103
® 46 ¢° rse
A12 @
® A I
s 24 = i , 459 @
: A16 @AY o, ~_ v
A37 ~—
I A55 .
o~ ~
= © /® ™~
5 i / - 711
E Io | ~ 9 7
ot £o / \ <&
o © <} ui \ P
Sl 5 + I +woa %
g S | T A28 718
=4 < A28 _ v e
2 ”Iflfs ure |_—Y— W g
2 o | + z19
o o wioo III
2 7
(3. LD.H +UTUB
e s, U708
s
A ll
L +U17
T T T T T
0.2 0.0 0.2 0.4 06

0.0
i

KomnoHeHTa 1

@
U104

QU103

+-u105

—+ut08

t Mz E | dZHte St OBBO MrotsHMiseo O MisOdzyd?2 s o d+
f sdzkz yj dzdzO%"Y &Bj ssHisds | OteHO (ward. D2) M -dMmf sd
sdteapm@GMmdetse | B ds5d30M " ( §HY dsds DL Ysthafsop’ b j Iso j |
s EdEY§fdess CO MsOdyd?2 Odettedlsdsd dj yjlss s
sBi WM Isd L d3j deyudf otds@nffstidtd j H j dzj ded j o " H j dzj dzdz" |
dmmdzj Hiso Odzdztl?2 A RPAEB eEd FORBT ftede jHjdzr St

fy o3

H5

H
Ocdzsd3j ,Oydd, ftedsdzdy dedz’ | d-o galp fgesls tzfs tpbiz] 2
Mtstsilse j Isfpdded dpdgtsizj dz" &3 d §.tc P apblpS s Yay rg{ Jsagy § 3" J

Msseh jMssOser | dzddedd MmMtsjHJdz Is Gtslzl]’l]’t
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v OB ARG j L Zdz' sOls'™ ANOSIMUfpa r @V ) IRDISAPH;ISO[p=0000)

. (2o dH
O dzdo Oj df wlOlqBl| PLCBB2J Ay dmds o1t wdq ) dzts
L dzOoyddisf  jtej MisO f ] ko

172 0,7070,607 00 1961256 1961256

173 0,8370,773 00 11628 11628

14 0,9650,926 00 3060 3060

23 0,8350,763 00 3003 3003

24 1,000 0.1 1001 1001

34 0,6250,719 1,6 126 126

1 e d d3j wWOMdaqq i dzd-Isijdzrj § dztsls dztsfyls d - H dzv L edzOsRE O
v OB dzd yi¥ j3L. AdZ' IsOIsT

sBddzdw odHto

Isd Mls O fif ls@lEsj fips'd wijdinyS =Sy jLdeafy d

BOSC L 5B j dElssMO ) WOSksOdRd i

(udmds §j 999 Odtso ¢

— a0 qf 95% nso]dl p(feq
4Oodzdo O &' J BOBE [ Guyiid  (dgls o Ot Ocgh 15 dsq
{([BdddjSodHta OCIsEY 03790297 022 o 00w0,002
{({ed&diSodntqg Omy & 0,18860,

(el olhne e | 00B0004| TSl 8 ] 0557/0,420
(AOCEBLE M, ft ONT Y _ _

NS S R 0.119 0,334060, 0834
gowLd dBIiHE ISISEHG 0, 1958%6 0

e bt | i e | 0800300 03157 b3 0,0010,0®

} tod 3 wWOMaqd i dzd-Isijdzrj § dzisls datsfyls d 5 H dz¥ L edzPisil @
v OB &Zq18id t3kzd yj Mlso j dzdz’ | R O O®ROS whilshe | dds ts ) ©F

2O ftedBicj qdz ~

j
OCo Ol n | ZOHdosMssSO o 200

I. L. longifolia |ll. L. longifolia +
] OteOd{ + S bassi+ O.sarsi+ |- P-argentata+ V. I Mmtej H K-W
i . Macomasp. A. pacifica Is j f
S inflatum S. armiger
13\1 24 N2 8 N4 10N5 .
R — - — — 15N2 | 0,002
7i 24 15i 40 2i 24 2i 22
1687414 2340\520 1590N8| 1423N6€ .
A 1 ¢ - - - — 1819N2 0440
414 6808 498 4719 821 3631 118 2872
142.7N 6.3 282.9N 3.5 95. 7N7| 16. 4KN1 .
B, /d¥ 3 , — — 158. 5N 0,009
7.11904.0 90.3680.6 2.8/358.5 2.6/43.4
H 1.9N0. 2| 33XN0. 2 1.49KN0| 1. 74N¢ .
’ ) ) _ _ 2. 24 N({ 0,003
BJdusC L .| 0.813.70 1.96 4.07 0.523.11 0.47 3.45
0.636N 0480/ 0. 7 3 04N 0.667N0 0. 719K N
e . , , 0.676N|0,472
0.2520.855 | 0.5190.902 0.5450.742 0.4130.945
0.040N 0 .20| 0.171N0 .80| 0. 052N0O0 0.172N .
W : 0. 093N|0,121
-0.0920.301 | -0.0430.472 -0.0870.196 | -0.0500.302
2.83N @7 1.94N B0 26308 5 462 N&4. N
AMBI - - - - 277N @2 | 0,018
143i4.36 1.85i3.72 1.46i 429 2.98/5.40
0.520N 0290| 0.749N0540| 0.449N0 .40 7 0.186N 0250 N
M-AMBI ) ) 3 ) 0.537N 0 .50/ 0,000
0.280i 0.702 0.4150.916 0.29i 0.612 0.135i 0.239
1 Cuy 10,7 9,4 27,3 45,8 23,3

1 tod d3j WOkzdyd iy dednlislj dzjdzj 4 L dzOyj dedy d " ds

L dzO 3§ e s dzjj dz

d L BN g b f5 9o Esditozd ) O
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stejH o7 HJ dzj dzedz" = OMfi)is grhi@higef B pasdrtStnfatupn s o ts
ofmjd fOOWB] steOd3 L Odzd BBLIs dzff) YPCHIsRY J 6B tf csibdsts|jj daaf ¢
Fosj toj decdes tcOL detstsB toR-L G280 EMOONOj Bl 5 M( kd3j toj dac
tcOMftej Hjdzj ded j A3 © er@Bo 6 3PN 0 .c@AUR)O,HE @ Htsdf3d dzd tc
Ctozf dz" 7 Y dotldy 7 W OeON40d0MP&BY® (doj d&3 tsls dgj 1
BJ M L otsdsyds r; 15 dL dedr BT dzd dzO2H j dg dz0O
o Mistej YyOdzd iy Hs'd Is i dz' Hd® i) Is & ¢f tc y Thisora? lubritgs(deddt if ¢ Is 5y
sftcsB s Odad W ) . 1 5 f dztsls dats iy l&d pacifica {706 j3cBAEY L%, kzdf +
o Mistcj YO pagsdy Isl. Iaxgifolia, S bassid S inflatumEz miszf ©dzd J dzkz o to
81N28 d a3 Nayodesdz 28 fisj H d¥broughtohi8eR B) B0 o3
o Mistej Y Oij HSM)ls R L o diHtflsteL dIsdodzr » ddzHd ¢ Olststetso L
slsdzj Isdls! Adg@diitptde cardaliad Sch japonica( @ iistc j YO B MIF35 § 1
d 5%) 3 0O IsO0¢yJ J H Cddtuludzicifatugf G dagpitatq ¢ Nereis sp. (7 s
20,0%). CC sdzts ¢ d Y M Stz f fitf Is{Qflastah§ dzvv j tsdn}' H digjlsdzdzs e 5 H
RdzH JodHEZzOd dzr | f dzslsdesmisd d BdtsdizOmMMmr Mmddz dats
9 ZzdyddzOdzd f OtcORj steso B ddzdw MsEHEdY)IsMise | dzdets

¢ stsB h jlilslengifolia + O. sarsi + S armiger- Otc O Is j telpod B jsistdy W d o
fted Hd o' H ] dzj deddn) B HOdpdfrpsdg qpfipatf 2§ dztsisdztsfylsd  ff s
d dzH P 7y dedzd df@zj tc O (OB &z yOScOISDY) . o fOIOHBFSBIEOL
ozt §f d Bt M@ 332N 0 .) 2y tc jodzdatds o dzj dzdz” 5 tOdzE s ™ o3
odHBeE0 . T 304N0. 04 Ctslststets? HtojtsB dzOH Ok Is  tsls dats fi)
(W=0.171IN 0 805 I fMmjets o OMMEBEYPABHh EAPOH jfdsszse d dzj
MsOdzyd?2), MmMtejHd ¢ lsster L. longi@fiajf Glycerdscpd. - (99fifiisite JiusC
OO. sarsi, S armigerd G. maculataf etsf &z mls d dzdls Uk jis HIFEEESD %o .O dAd ©
f deztsls dztsfyls d  HDOs cBflati] M. tses@ A dzd B30 dz 9 Is SNslEtgricedsy QRS ¢ O @
Is to t5 2A49BB56, 304015 d 2071034 S L2, / Bfistcj YO ) Bdhlsts 1 B 6 tizgzd i f
dzd H d & @oBddtum L O  dzd d3M. forizgtatists{ oA Grazignis(81,6N 8,6, 64,2 6 44 2
46,1806 G />,d3 o fls tc j M4 das,ls 1426). Us Ldd IsAdde dzr j] ddzH € Ols sto
d 1 olstcs®Bd W@y ddej HD sa@alidz dzj H d dzdNgdEssEBES s dzts e d yJ ¢
MisOBigpls sMO ds@Aals jdidej gdssTe fists ClsdEs dzsisd d B s 3O M
odHtse Mddzr des d oodzsydlsj dzt des S tstetcj dzd totso Odzd
Mslse j Isfiusjoly " diedgts figdzlz yOw F4%).1 C ¢

] Gtz ¢ ltchs argentata + Macoma sp. ts B dzO tc [z 64 jodd®H ftod yd ¢
sdlslzdz d2' § odH" ofistej yOdzif 6)0 80%PON J § totgnj v IsthplafAsd
H ts dzdzts 2 W Ok dzr Br dzd e Mmlstej yJ dz dz01 tBydsddj j ff sy g &
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Codzd yd Miso j dzdzr d3 APOwdeRtdsaj+tciaipdend SpOlEFN sz Oj Is  ff toj H
oMMty & pRdzd yolstBdi3jlB ) dzdzts B 56 GBSO dzD g Ay d
Sls dets b jedgedf f o tRsSON4E0 £( 4 9NO .fib 1z d3j toj dedzts o ' tots o dzj
eOMY 6 v dzj deDj. d§ 687 DK B 4 @ el Grs Ezs ) Is § dz' Rt o S A dz
9" tc Oy gaflasdzOyd @VF0dz: 0dBs2 NO . A 6s5 f dzslsdetsmisd o  dzj 2 f
dzd H d tcAzpadifica O Mdzj H k¥D. chdalia d@b. cdpifatats Is s O Is tsls  dzj
Yj B o (2506 P1OW3d 206M374 € L2 o/fidstej YA fdSs M ts B d t5 B3O
OB s dzt Is dz 2i MaOmasas(8sN 6 86, /303 k jets BdzdyO02hdn f
A. a mu rAe pestinifsraid ssls ¢ OL Olsj dzi9 otc O tc jodAddrjjdf Is o o
ddzH d C Olstster L OGteW L dzj dzd ' O 1 ogdzticdstifufeliifdrjdsdos dzj diz
pacifica C. capitata C. cincta D. cardalia, Nereissp., Sch japonica ¢ sdzsc d yJ m& d 2
Hisdzdzs e 5 dzOMj dzj GeyB J ofi idafs patiisEistn™ ) dzsls dztsyisd  d B ¢
tslsH j dz' dzr n odJHBO md dz! dzts d f sz dlsj dz! des € &
f OO stetso  tsB d dzd 29 p i eklr g @Y 3 27D & o

ustsB N j fiylshe mcificar Otc OC Is j telg] LB tsjdisfifiwg dg dzd &3  y d ) dzts d3
MsOdzydce s rdgas € 52 § fsOsfjlsife jRd o HJ dzj dzdzr 7«
Bdsd®@OmMMs? ( sOBE#zEyY®] dddzd 8 B ts 6 OdsjsH dgdvd dzd B¢ 3Gy d s
fsL JuRYy § BHLONB K. 7 4 N Ok j2tc jodzdmtts o dzj dzdz’ o5 tc O MY to
9 dHTBO fts eBOBRAOWED .(12 8 Cists StEisFOH O Is wlsdesmdls j
YdotlsteeOj. 172NO. AIQ ¢ s o 12 PH a0 2R Sdastsy jskis's tg jdzls df
Ctslsste’ m BM dzd tSlsdsd yd def dzO fsdzsoddzay d BESdZy §
ofj ds 1 t5¢ @ik jdzyQl H8%Is § thds j 1 dzj 2 dztBls de&inkd/ d39 0
BdtsBOMpc Pde dzj Hizs h dj L O deddpapftatad Gctzmpentzadidshyls O ¢ Is
o ©OLN1%REBG234 1% / sziistej YDPG BPES 6 d s BEApfRls O O da
¢ Mk B H tsd&3d &DdalosiegéNerg¢iss p .C. cdpitatg  j " j T o B6j,36 1tds@yls.d
o j  dz02 Hd Hizeizd gzv sffldsiy vd Isdfcff digH d SO to W L Cgjtodefsve. d yJ M ¢
fMls Oldasits B M j A lpacifica © Otc' d s Efjdsts - s GtsB jHtElz] dzadzt8 ¢ thls o | dzd:
fsdzsy dlsj dz dgOw few L+ f dzslsdesMisj2 ©lsHjdz v Bdo d
Nydotslsdzr n, ddzH d o d+HEQdL(sdS458).d sdz0 MM

Il COYHB2 byl sl pftood@iiiki  OOdkj Ister
ftoedlszdzOdze OdzM ¢ FAMORKE O®Olsdz'tcjd d c JHtotsdzse d yj MS d J
WeOC ydtsdadz 2 ~d&dud MCd2 i) tshiisdl f dijHdaifatdds § j HdAse
f shdzi H 50 Bl§ HACqrERzOE § &3 delf mdzd y ffplindst© o d di®  oufisjtss
HOdzs o tsL sy detsfls! f ted d34 dzd Is fsh Oeso s f sl
o J &zd WL O OL OdzOM! k& ddBtsHj dzd .j§ p © gzez) @z p YMEf) ¢ t5
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f O0dj Ists

COMMj v deds'c OTRY O Islis teiiseH, jsda dzts

., nO®OCIjtdL ¥ mal A9 .Ist fisdeid ¢ Pde@d? L Als B

HtsB Qo dzj dzgts MtsH j to) O

bedzjtesHO (MO® 2 H dzd dzdz’ fMeFo) ji Qasfts tg Ististstf) dizjte tseodpte -
SMOH TRFpMddz dets € tto G eled talisto Oz dify dzj ¢ iy § s & tsded:
O dzO dzdp S OL Ollts O Isudsfids d w4 f CWdo dewaAQIDIRER™ dstfH j dz! o yJ dzts
o dedidted ud Mdzj dede” § 1 © €EOAKHABtdad 44 3. 19)
v OB dzd1QiI} j3L.zdz' IsOIsr CCA Hdzw BdtsdiB3OMMr Hisdedz 7 Y
(ANOVA) Hdv §sdd & &sHj djwpd i dog jjd)eo dyj |dassots C
MsOldmlsduj MSOY BYyjdCo di bkjtktdkss §t SISHJ d dat
L dzOyd Bsils: ©Mji2 ((QNdks §jtej MsOdss 6
] OO, | Df c? | F | Pr(>F)
{BNOW dtsHjdz : ststejdg 4 fMisjf dea{drge + @ dzts |
[ BH J dz 3 1,090 1,952 0,001
[M0O¢ 29 5,397
] sMdzj His9 Ols j dz! dzts)) o S adz¢ yjdedg (
L &z B d & 1 0412 2,216 0,001
FMe, 1 0,374 2,007 0,001
Cste. 1 0,304 1,633 0,004
[ M0 ¢ 29 5,397
SOj o’ j WWYyClsr (Isdq
L B d & 1 0,371 1,995 0,001
FMe, 1 0,329 1,765 0,001
Cste. 1 0,304 1,633 0,004
[ MOl ¢ 20 5,397
{ g
CCA1 1 0,442 2377 0,001
CCA2 1 0,359 1,930 0,001
CCA3 1 0,288 1,549 0,0
[ M OIs¢ 20 5,397

Jted o3 uodedj Stedlsj ted 2
Pnidg jj testo, Is dats fiyls -

Ciedlsjtodw
BsHJ dzd d
fted ftsds

dzd
sh d

TOLOSCIsjtedL kzy h g2

{ szl fylg dscf gs 2
sB zMdztso dzj dats
D. cardalia, Sch japonicg C. capitata
oz f Jistdoyld @ B dz' h ddzfmise s LT fdElind, s dS teds
4 OGacly A qaf@ye ] s s OC p armigds'dpjdeffis * |

offrhCd udMmdzj dzdetsfyls d

ot®MmJ n
dqdzHd € Ols s
o diHiy € =SAs

o r
i

BOMMse 52
Clsster j

16 8 @O 6 G ke OIdl ] Is dzO ™
fnHh 158 O dnjstodedf dntisfif Iy ) ¢

0 C dz¥  j dzd @CALSS5 58S O dfr j to(j tei) Lozlig 15 dats
COdetsdzd yj ME s ts
o dzd W dzd J

HAWW oy glzdpgl Gapdd Mstseh j Mise
fLtc ragithhia & @rpiger, 2A. pafifcezd & J

O dzFref LTO ff OO
Isjtetcd e j dedets e s flst

i ts

ftcdmMkzlsmilse tse Odzd, o

ftod Edte] dz

St ¢ Odzd Y jofj YetdsH® BE HEs Bzt J L BpOIBOBR fletsddl j tOydd

sliklsmishEEes " Esiplg Is dd o 2
dMisj Misd Pledzegs j H ",

ClststcOW
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LOddo | 1} &f)' jsksO kdnls® Wi jeg Stgk v 2 50 dzdzs 2 ( 6 Ml dats €

v OB dzd yiO Btc@Rj Ister MtejH' d MsBh jMisoa O BOStesL s

: 4 SH ] to)y ] o] 5B IZOH OF

HBBBhJﬁ]ISS{dZIZBq(CBm,G_ d3TPF, IanHBdZer: 5 I d

l. L. longifolia + S bassi+ 18 2,8 2,4 dbdzj otedIsr
S. inflatum (6- 35) (1,7-5,4) (1,8 3,6) (90,9)

II. L. longifolia + O. sarsi 24 11 2,1 1imed Odzj ¢
+ S. armiger (14-48) (0,33,3) (1,6:3,4) (31,6)

lll. P. argentata + Macomj 15 1,6 2,2 1iMmMed Odzj ¢
sp (9-19) (0,5 3,2) (1,6-2,8) (56,9)

- 20 8,5 3,8 dzj oted IsT
V. A. pacifica (18- 24) | (3,7-11,7) | (2,8 4,4) b (59,(% q

] MiEBRPEY Odd] WHBOEQdPotBYf Jddlstss,
Vo ] UOdpddi® S ONHEBCEE §OCO®R)ste® fMtsj H'
HGOf OL sdz dL d3j dzgj dzd2 (o MStBSCOR) .

RISOfls] § jde §otejyH] @y ~BiffjeetedlfOdd? Hj dj
Htsdgdzr = Y dotilsds =~ gL dzgd dgv j sfw Bl dzjicss 2 M dHds o
2Otz " j dasigise2h. | fiflls langifolia + S bassi+ S inflatume Mistc j yOdzts ! o
Hd O OL sdzj 6-F5kzzB d RO o dz' ¢2 3B BdE O ISR d3kz " j Mis o § dzdzts
fJddlsser 7; Ctedisdud MSC dPPRE& D | dg" dzL ®dstd3y nydzefatzdpw
stsuyd ¢ tftese 59 Odadst«dz0 M BHSjdE Y @ddejls o J s Odgegd X
(tedmizdzts € 3.8, Is © B d£d@lj OL. loBgifaiad 4 O. sarde 2§ €rmiged
tcOMY sdzOG O dzO ) 1141 4828, T ipllze of dAOF O Odzjfgtcfl ez My ls if
dedL Cdd3 MisHJ o) Odzfdgdey (Wote O BIfoRzjKRE? 2 , 8 tslsd3j uj dz d
MisoOdzyd d, ¢ t€daysiBdzlsudesy ddzj ¢ teiCec’/ "cOdtOr 1d.u0d D @is ©d
Gdzze d dz ¢ tsB d Is O dzi] WP.eargédfgtiisMpdo®apd  F dzOd3J Isdz8 1 B Y i3 (
ftojtsBd&zOH O N 27T s 3 Lt ge)©d Odzj dteg stpy J tox Gdad
Odzj otetstf j dzd Istse o edzdhd(p6,8%),dERF= 2 O & lda@B dzt H Odzipw Is tc
MisOdzyidy = f tetsdzd o I MW st | sMmilstsydz 2 d £ L Of
[ EtcOo-6 g ®MmCutksHg ey @dddal Mtcj Hdzj B3 Mdzjoc S fply 5B, d Is
ftcjHr HiZNh j ¢ 5 st d] Bep@@@icas Mistcj Yy dz0 © HJ O OL t
243, sv e tsls j dzO & L Odfgzj @z M3s deth)O H f ©dsdsj M ¥ G wLOo (=
fisOdzydw s ( Odzj o ted Is Oexlz@ g dgryd@ dzs els O 16 @ LR dz@W)s 0 ¢ d
LOGY L dzj ded v 1B81stc B G OMREFEEE] yj MCdr o j dzd yd dz.
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t dmMizdBE o8 d dzOydv MmisOBA R d B MBY d tjL lzdz Is
fsojtendtsilsj2 HdY WOCkstss MmisjH'

vsO0Cdds tsBOL s, dO dMmMMmdzi Hseo Odzdzs?2 ©OFC 9 Ols st
ftesdzdo © 1 s ste | sMmistsydz” 2d3d HB B2 H) jdets ISt R Is 't tdsic
Htsdzdz" = ) d dddmgifolid + S bassi+ S inflatum L. longifolia + O. sarsi + S
armiger, P. argentata+ Macomasp d A. pacifica 1 9 O {f jHidS9o'sadz! dzts 6 OL flzis (s
BSGOIS" odHOMB], dEdHdiss jnded2d dzaflsHEb fzis -~ OtcOCIsj ted M
ftod ypa3ls bidfttaly 5B &ZOH Ot Is Blsdesmdlsj dzu tzp Is € jo z ff dayij Is9
ZOtsB stetsls, Hitseo Sdz! dzgts B § H dz' 9 Slsdesh jdzedd o dHBS
LO®RY Isdets d3j dz' " dJ BIBROMMT . 1 Istsyjj fpse] dfvO teHok™
hdetsC oW  dL di3j deudoe tsfls! H tsdadzEky to dbtOdziEs jintjjddgison Qikg J
B MsstsBdIls@dedcd " mo ifissB M j Mise By des 5 OtcOC Isj tod
ftsotcjyHjdedets] Hted Rtstesh jd3, o & @bHztzafdstisds,jdst 5 dzt
O MY o MmMtmistswdadd EZd3j toj dzdese 5  =POE jtosH jsdsdBYj df
Zud sogldpej B@J toj dedets d Mdd dz® {f & estcEiplg@ sty ifzdz'
rdqwwj tej tlzdgdc @y ddzdz = Misfige ™ j iplse dzv & Is é o fjtcolzs
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lsjtotod G j dzdfr Mslgmsdy Odzdj B Odedyj MEBEs kZadzj toisH
dHj desdydes, 5 Mmizisd, Misiyjdzd tsis@ref ey dzjtisf v o o
c02 sdzts o, tcOMMmdiisIstej dzdzr ~ or hj, nOteOC Isj todz" dzd
slsyjlsdzdeo sz Odzlstcts f V6 g dizdslsiFizy 0 sL Hj 2 flse ¢

Il dzsa OV HWW jtoj dzydOydw MmMtsseh jMlse BOCteL sS5B J
T 1 dL €54 oBJBHCD 45y l4ceOs dzttsB(tdPL f sSL d yd 2 IsJ stedgd d
Ctelzf ff otfpitCicdzd tetso Oah drfmw fted o hjddesds ktets
I OmMMtsets] tOLiofddad]ilsdeodiai 89 dqdzH d ¢ Olststetseo L @Otcvw L
oMmMdi?2 ddzd foyld eMmj2 dMmipdirjsw Ddzddsdls jOC q 06 tc
HeMisdeOjls Isr mMwy M j 2 d2O ¢ o 04 thOUsgE @W L i) sk
ZyomistktdDjnH If fslB yJj o€ dzlz s Yls ts, COCte Ofizj g dzwdzj L rdadC
HsBdIs! Mw OHJjCoObdetsets orf Hjdzj dzgdw Mmstseh jMmlse O
Lists2 Ml jJBCd yJ dzd & tsd3 dpj dm{™ dzd f toiffidsg diaf UaHg Odp'OL &
Ozc stelsBO f sLotsdzddzs tjh dls! 1 Isk §totsB dzj Blz.

3.5 wjojledzOv yOMml! o¢BzeMSses L Odkds O

1 O ( fiplg@jdztlz@Mmis ¢ j ¢ BztctpO® & iz Pruizdfe O B3OS 6B
Slsdzsmwh dafpw ¢ 20 bOCMdsBdul Nsdd disoisidd dd
ofMmistej yoj iksmils+ 8 MtejHd BOCKESLSBEB | dZstsMO R OKOE
odHtse d 100 % eoflstej yoj d3tsfmis! I yYydmdzO MmlsOdzy:
d Bt atsdesedy (16 d 92) dsdzdkz MSd, O OB 5 0O«
odHBe, Ckdisho,r rOfMa@fHgp?2 , bEMtsdtsetffB BOC&EB §C dzi fiR
BsteMSdr LojLH, dOMjSsdi n, dqLsftsH, d&JLdH, {C
-5 SHdsd@Zz, {tdyhdnasaff€wnpog® | dgOn®!j ! B3O L Odj s
%) . [Mdese &z BdsdRzOMMT MsMisOo dzv dzd Ho kMmlse Bt yOL
(Mtslse jIsMmilse j dgdlets 30, 9, 25,0 d 18,8 % Bls tsBh
gqdzj dzd Hsdzdr jIsT Ho EMmMlse steyOIs™ | ditsdzzse HS o dsls C
f zslsdzesmisd sy dzj dedv ) . 1 yJ dztsdz, HBdzdzsy dzOMm4
ftcj HMNlsOo dzj dzs Isd § d Yydis dsishigifisth d@ds, s offste jddn dgsf] tStcc O
14. 9% s tBNM jets YydmdzO oadHtse, Mtstslse jlsMmilse j dzdats

stcj Hd BOSC tetsyu@ss j dzig sH O o Mls to j Qotbdhilim crassafzie d § s
f sdzd Rlj ngifolia ( 92 % tsls yd iCdz@pitdtplsO dassdd? ) § Z dstso r 2
Diastylopsis dawsoni (68 %). L. longifolia d C. capitatao s sHddzd d o MmMtsmisC
dHdteks hdn 5 ydindy deaz& 5B IR D NR B39, 3 % Gl t
olststets d udbejtelstsy B3 Miss MmMtsslse jIsMmise j dadets)
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Potamocarbiculaamurensif 78 9 N15°3 281 6/ &) , dzO2Hj dzdzr 2 o
(40 %) . 10 Istejls’ j o pagifichls j dzQc OfifY lismmEren@izh9 2 N2 6
247N222% 1 QL 5/ o 8,0 %) .P. antsgnsisdzviongifaiaf A qs@ifigéy) O,
capitatad C. crassicornes ' dzQ H 5o tsdfidstis Isde Is@ o j dzdets 19, 3 N2 .
1,0K0,1 d 8, 30N@zOgBsd@/ ddv BdsBOMMO B dZOKE>
BsteMS 56 B msjraipk(HIV2 7, 382329, B/ sls tBh j2 BJGBEOf
%, ) , O Mérifiided spnile fimbriatum ( 9 0, 8 N 6, 47 ,c9 dzd 12 %)
Phoronopsisarmeri( 78, 8N13,8, 13,8 d 12).

[BMdzj Hise Odedz" § MisOdzydd dEsckzls BrIs! tBI jJHJ
fMtej Hdzj § o dzlzls tc d ¢ BZATAY2s o4ts jBodaEBIgHiin Is o ts
. #lsOdztpPdHf sdztsy J dedz’ § @n-1llnPdz. v e dzso sd3 (

. 4alsOdzyd d fj o j & @t DHdzes QP Y P &GS (7,120 B74E, 61, 65, 66, 85,
1n, 2n, A4, A6, All);

M. lsOdzydd yj dzelstcOdzt dats?2 d 8 y dats?2 , O WaOQIBSeE]), §7, ¢ dzlz
98, 3n, A8, A9, Al6).

I 7 H]jdzj dzd J Ctolkzt Zz0 thdse j f dztslsdesmisd
dHJ dzlsd ydats; sO¢tsy twOLBdjdzdy YBHIso jteyHOJIsMmw
[Odgls jdzv (kOBddYO® 3.21, 3.22). [ftejHjdwshj
BOCtetsL stsB j dzls sO Ws@COS 18 totdej Is fi) tdjzHs 30 ( Mdzj His9 Ols
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, . dlsOIsdf] 95% HBo j tad | p( §tod

@00 dedo Of & | [ Odglsfd  d dzlsj o Ol 16O dgh 15 &
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{[ed&djSodntg OMY & 0.3645 04
f 615 ls & Oldzi Is © j 05340511 03465 (676 0,001
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0.648\0.048 052200.064 0.643N0.043 .
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hdqtesCtsds HJOY OL tsdzj, des o MtejHdzj &3 f tod dzd BOS Is t
L 2Oy jWzw 0 g9 NO, We® ) ModHjlsjd Misakjls & MdOstd
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3ts dzdzs MC MisjHd ¢ Ashvmard d G samsy d2@H 6 &f/382 %).
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(RFR23N4 ulsOlsdmMsdS O skOWLSO ddijjl LHjMm |sEkdzeds
d, o Mtcj Htizg hdz! dets L edEOdry jWiEffjy 1 § 2 N O, WL ) ¢ 56 68 @ [5 dzdsts
He®Rd dzd tetseo Oded d tslsdesmdlsj dz' detj € ez  dz'dadj dp oo =iZ" ¢
BOC oL ssBFuUAdflisH®odz” | d dzH d ¢ Qfls sty Is ta Gk cftdpaxitidgidd2d v
harmeri- w 9 dzw 6 Isfpw ¢ IsdIskzdz' dz@ d&3d e, Ctesdzsy dedm @ Mts
capitata S tlstster 2 efMmistcj YyoOJ smvw L ORlotmism uis O Hpfrzdzs cds
dzOMmj dzj ded v tls o3k dg¥ 16 [s fptlets 6 SR daHts] o @ 'HipOUAS alds .| ff dzts Is 7
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1 sfdzj ftocsyj Hizter fsfdzj Hise Ols j dz/, das & tB tc S ) the§
cOMmMisistej dzdzts?2 o ff toj " HO COSAZ @ O LR HAGOERP € s B is @ dz
G dzz B d dzO, MisH | oy Odzd § stce Odzed yj MS sets kzcGHLtetsH C
1 sfdzj H dgv w f4tc] d3y dzdzOW nOtcOCIsjtedLizjls Mtelsdts
(o tsdzdzj dzddpQif) s ol wad ff dz" ~ Odzj otcdIstse H g d dzc lis(
MisOldmisdud ME ds ¢ OdzOWEd @O BB H j dz o  yj dztsdg,fj B c
fdtedudmdzj dzdz’ ~d § Ip g CAdgdp' RO 1 5 sMdzj Hdzj 615
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o BH@IEOB] ste, ROLOSI,jdLEyhd2 Isj tctedcWaidz 2
fskzyojdr 2 fted YOCkttkdsd OOkL] CJHEEEEE
Bdscjdzse d cwBi jHddshd2e IjdfjtOskiek,
CdmestesHO d €] ddjlstru SeoL dfzdd g O LPEEY] Sy J ¢
SBtOlds fsfsteydsdod d | &gk kdes Ol d§ s GE & s
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U OB dzd24it j3L.zdz' sOIsY dz@® G Azistinadf - X d o S iIsdias dedz” H d @)dzQ d

(ANOVA) Hdv fdd o d&sHjdj2, &sHjdj2 0 msCitC

MsOlsdmMisdyj MCOY yjdE O drn bjttdkdtse 5 tlsHj d dat

L dz0yd Bisfls: ©Mj2 (-(99nds §jtjflsOdss ¢
2

1 OtcOd3j | Df | c | F | Pr(>F)
{BNOW |BtsH] dinls] tfjsded daf L 44 dzfs Is patizl is fCl@stMpan e ridzd
[ BHj & 4 1,467 2,399 0,001
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] sifdzj Hiso Ols j dz' datsf) o Cdz¥ yj dedj (I
| dzkz B d d2 1 0511 3,344 0,001
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Mean 1 0,3% 2,451 0,001
GIF, 1 0,297 1,941 0,012
[0S 29 3,057
sttOjo' j LWHWYCIkr (Isdf
| dzkz B d d2 1 0,359 2,347 0,001
Cowc. 1 0,380 2,487 0,001
Mean 1 0421 2,757 0,001
GIF, 1 0,297 1,941 0,010
[fMls0OI¢ 20 3,057
ltocsHBsdy jdedj IsOBdzdyr 3. 24
1 Ot O | Df | c? | F | Pr(>F)
{ fd
CCAl 1 0,540 3,535 0,001
CCA2 1 0414 2,707 0,001
CCA3 1 0,268 1,751 0,082
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[0S 20 3,057
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] sMdzj HisS9 Olsj dz! dgtsf) o Cdzt yidedg (s
| &z B d dzO 1 0.349 1.667 0.001
TPF 1 0.466 2.224 0.037
GrlL, 1 0.393 1.878 0.001
GrlL; 1 0.278 1.329 0.065
[ MlsOIs¢ d 25 5.232
steOjor j LWHNYySCIlsr (Isdf
| &z B d dzO 1 0.328 1.566 0.0(
TPF 1 0.459 2191 0.033
GrL, 1 0.371 1.770 0.002
Grls 1 0.278 1.329 0.043
[MisOIsS d 25 5.232
{ d

CCA 1 0.485 2.316 0.0
CCA 1 0.466 2224 0.001
CCA 1 0.306 1.460 0.069
CCA, 1 0.230 1.098 0.290
[ MIsOIs ¢ d 24 5.232

ltod 3] WO §tedlsj tod?2 HHcOREIPESO MI g lszOw o j d
Adh jBO; s j oW Isdzsls! fiff s O @tzd Msfflsd MS 52  daj
oCdzg yjdadd o dzjCCALG jj B¢ Biztizdz(Rc0L &3 tedesisd)
COdetsdzd yj MS 565  OdzOdzd L O GrLin ts{ts Grhs j iis figsecdfcdz L S dC C
Codastesdz tolzs h dn dzOS s dzj ded ] Msslse jIsflse j dzdats

I sHtsB d47j69.Md3. |
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